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The Lattices of Six-Dimensional Euclidean Space 

By W. Plesken* and W. Hanrath 

Abstract. The lattices of full rank of the six-dimensional Euclidean space are classified 
according to their automorphism groups (Bravais classification). We find 826 types of such 
lattices. 

I. Introduction. A lattice L in an Euclidean vector space E is given by the Z-span 
of some basis of E. Its automorphism group Aut(L) consists of all orthogonal 
transformations of E which map L onto itself. Finally, two lattices L1 and L2 in E 
are called (Bravais-) equivalent, if there is a linear (not necessarily orthogonal) 
transformation qp: E -- E with p(L1) = L2 and 4- Aut(L2)q9 = Aut(L1). Translat- 
ing these concepts into the language of matrices by choosing Z-bases of the lattices, 
shows that the Bravais types of lattices just defined are in 1-1-correspondence with 
the conjugacy classes of certain finite subgroups of GL,(Z), namely of the Bravais 
groups, cf., e.g., [1], defined as 

B(S) = { g e GLn(Z) I gtrFg = Ffor all F e S} 

for some set S of symmetric real n X n-matrices containing at least one positive 
definite matrix (which guarantees the finiteness of B(S)). Dually one assigns to each 
finite subgroup G of GLn(Z) the vector space 

S(G)= {F E Rnxn IFtr =F,gtrFg=Fforallge G}. 

The lattices of a fixed Bravais type corresponding to a conjugacy class e3 of Bravais 
groups can most conveniently be described by S(B) for some representative B e ;3: 
A lattice L belongs to the Bravais type under consideration if and only if the Gram 
matrix F of the bilinear form on E with respect to some Z-basis of L belongs to 
S(B) and satisfies B({ F }) = B. (Note, the positive definite matrices F in S(B) with 
B({F}) : B, i.e. B({F}) > B, form a subset of measure zero of S(B).) Therefore, 
we give our classification by listing representatives B for the conjugacy classes of the 
Bravais groups in GL6(Z) and R-bases for the corresponding S(B). These data 
together with additional information explained in Section IV can be found on the 
microfiches at the end of this issue. The results were obtained by extensive 
calculations on the Cyber 175 of the Rechenzentrum der RWTH, Aachen, by 
methods mainly developed in [10]. 

As for the history of the subject and the connections with mathematical crystallog- 
raphy, the reader is referred to the survey article [11] or to [1]. Here we only mention 

Received October 18, 1983. 
1980 Mathematics Subject Classification. Primary 20H15, 10E45, 20C10. 
Key words and phrases. Bravais lattices, integral matrix groups. 
*Supported by the Deutsche Forschungsgemeinschaft. 

?1984 American Mathematical Society 

0025-5718/84 $1.00 + $.25 per page 

573 



574 W. PLESKEN AND W. HANRATH 

that there are 1, 5, 14, 64, 189, and 826 Bravais types of lattices in 1, 2, 3, 4, 5 resp. 
6-dimensional Eucidean space, and that our methods are based on integral represen- 
tation theory of finite groups rather than on the geometry of quadratic forms 
cultivated by the Russian school, cf. e.g. [15]. Because of the classification of 
irreducible Bravais groups of degree 6 in [13] and [10] we may confine ourselves to 
reducible groups here (which, however, form 806 of the 826 classes). At the end of 
Section V we comment on the combinatorial aspects of the geometry of quadratic 
forms. 

II. Methods, Review of Known Results, Comments on the Computation. Because of 
two basic ideas, the classification of 6- (and probably also 7-) dimensional lattices 
comes within the reach of our computational possibilities. The first is the concept of 
the Bravais group B(G):= B(S(G)) of a finite unimodular group G due to H. 
Zassenhaus, cf. [1]. The second is the centering algorithm, cf. [7], [13], also [9], which 
is an effective procedure to split up the Q-class of finite unimodular groups into 
Z-classes by producing sublattices of the natural lattices ZnXl on which the groups 
under consideration act. (Terminology: G, H < GLJ(Z) lie in the same Q-class 
(Z-class) or are called Q-equivalent (Z-equivalent), in symbols G - Q H (G - z H), if 
G and H are conjugate under GLn(Q) (GLJ(Z)). Note, Q-classes are well understood 
by classical representation theory.) As discussed in great detail in [6], the Bravais 
classification of finite unimodular groups is highly incompatible with Q-equivalence. 
To utilize the convenient Q-classes nevertheless, we define Bravais-minimal groups: 
A finite unimodular group G is called Bravais-minimal, if B(H) : B(G) (and hence 
B(H) < B(G)) for every proper subgroup H of G. Note, being Bravais-minimal is a 
property of Q-classes, whereas being a Bravais group is only a property of Z-classes. 
The concepts discussed so far suggest to proceed in a given dimension n roughly as 
follows: 

(i) Find the Bravais-minimal subgroups of GLn(Z) up to Q-equivalence; 
(ii) Split the Q-classes of (i) into Z-classes, find the associated Bravais groups, and 

decide which Bravais groups are Z-equivalent. 
To use at least some information available from lower dimensions for (most) 

reducible Bravais groups, the above strategy is slightly modified and refined by the 
use of almost decomposable Bravais groups introduced in [10]. 

(1.1) Definition. Let G < GLn(Z) be finite (and reducible), denote the natural 
ZG-lattice Z n x 1 by L. 

(i) L = L(G) := E e eL, where e runs through the set of primitive central 
idempotents of the rational group ring QG. (Note, L is a ZG-lattice in QnXl 

containing L with finite index; note also eQL is a homogeneous component of the 
action of G on QL.) 

(ii) G is the Z-class of finite unimodular groups defined by the action of G on L. 
(Note, G and G lie in the same Q-class.) 

(iii) P(G) = { B(H) I H e G } is called the Z-class of almost decomposable Bravais 
groups associated with G. 

The most important properties of this construction are the following: If G1, G2 are 
finite unimodular groups with B(G1) - z B(G2), then P(G1) = P(G2). If B is a 
Bravais group, then (any) X e P(B) has a subgroup Y with Y - Q B and B(Y) = X. 
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Here is the outline of the procedure how we determine the Z-classes of all Bravais 
groups defining the same Z-class P of almost decomposable Bravais groups with 
given representative B < GLn(Z), cf. also [10]. 

(i) Find Min(B) = {G < B I B(G) = B, G Bravais-minimal). 
(ii) Compute for L = z X 1 

Cen(L)= U CenG(L) with CenG(L)= {MIM <ZGL,M(G)= L}. 
Ge Min(B) 

(iii) Find a finite set of generators for the normalizer N = NGL(z)(B) of B in 
GLn(Z) and find representatives M of the orbits of N on Cen(L) (under the obvious 
action). 

(iv) Choose a Z-basis for each M in (iii) and compute the action of H(M) = { h e 
B I hM < M} on M with respect to this basis. The resulting matrix groups form a set 
of representatives of the Z-classes of all Bravais groups B' with P(B') = P. 

We now comment on how we performed these steps for n = 6. There is, first of 
all, step 0, namely to find the Z-classes of all almost decomposable Bravais groups. 
This was done by hand, by means of the family symbol, which we discuss at the 
beginning of Section IV. 

Step (i) is the most time consuming step since we did it by hand. There is, 
however, the possibility of performing this step completely by machine, for instance 
by using the Aachen subgroup program in Cayley system; cf., e.g., [5], [3]. But in this 
case huge data sets as input for step (ii) would be generated. The point is that some 
theoretical insight shows in almost every particular case that a proper subset Min(B) 
of Min(B) suffices to obtain a set 

Cen(L)= U CenG(L) 
Ge Min(B) 

with the property that each N-orbit on Cen(L) (to be computed in step (iii)) has a 
representative in Cen(L). Therefore it is sufficient to compute representatives for the 
orbits under the conjugation action of N on Min(B). Moreover some detailed 
knowledge of the constituent groups of B often admits predictions on CenG(L) for 
certain G E Min(B), for instance to the effect that some of the CenG(L) do not 
yield any new N-orbit in Cen(L). This important point will be demonstrated in 
Section III by the most instructive and simplest case of Bravais groups with two 
constituent groups. This kind of consideration enabled us to choose a subset Min(B) 
containing only 2 groups on the average, and at most 12 groups (cf. family XLVI in 
Section IV). In some cases we replaced Min(B) by a small set of subgroups H of B 
with B(H) < B. In such a case it might happen that the union of N-orbits on the 
resulting lattices (to be computed in step (ii)) properly contains Cen(L). This, 
however, is easily checked in step (iv) (namely M e Cen(L) iff B(H(M)) = B). 

Step (ii) was done by machine computation with the input from step (i) by using a 
modified version of the implementation of the centering algorithm used in [13], [14]. 
This modified algorithm uses as input generators of the group G coming from step 
(i) and the modular constitutents of the natural representation A modulo the prime 
divisors of the group order IGI. The output is the finite set CenG(L) in the form of 
bases for the sublattices. As in [13], [14] the sublattices are computed successively 
starting with L by computing the kernels of epimorphism of the already obtained 
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lattices onto simple Z/p ZG-modules for prime divisors p of IGI. For each new lattice 
it is checked whether it still belongs to CenG(L). (Note, L' E CenG(L) and 
L' <ZGcL" <ZGcL then L" e CenG(L).) This check (which is different from the 
original check in [13], [14]) only involves standard operation with integral matrices. 
The union Cen(L) resp. Cen(L) was not formally constructed in step (i), but rather 
the sequence of the various CenG(L) was used as input for step (iii). In some cases 
of groups with only one dimensional constituent groups CenG(L) became so big 
that there was not enough central memory available to store all the matrices. In these 
cases we partitioned CenG(L) as follows: we chose a set I of nonprimitive orthogo- 
nal idempotents of QG, computed CenG(e'L) = { M < ZG e'L I eM = ee'L for all 
primitive central idempotents e of QG } for each e' e I by the same program, and 
partitioned CenG(e'L) as U CenG(X), where 

X e (D e Xe, e CenG(e'L)} 

and 

CenG(X) ={M ZG X I e'M = e'Xfor all e' E I}. 

Also, CenG(X) was computed by the same program. 
Step (iii) has one part which was done by hand, namely to find finitely many 

generators for the normalizer N of B in GLn(Z), and a machine part, namely to find 
the orbits on Cen(L). Though not all of Cen(L) came as input from step (ii) and 
some lattices (in the form of matrices describing different bases of the same lattice) 
more than once, the latter part was routine work. We overcame possible storage 
shortage by using an important invariant of the N-orbits, which was available from 
the output of (ii) in the form of elementary divisors of the matrices describing the 
lattice bases: if M, M' E Cen(L) lie in the same N-orbit, then L/M and L/M' are 
isomorphic abelian groups. As for the generators of N, we employed the methods of 
[2] and [8]. In some cases of infinite normalizers we need not bother to find 
generators for the full group N, since it turned out that the orbits under a proper 
subgroup of N, generators of which were cheaply available, were already dis- 
tinguished by the invariant just mentioned. 

Step (iv) again is routine with the input of (iii): Schreier-generators, cf., e.g., [2], 
for the stabilizer H(M) of the representative lattice M of step (iii) are formed 
successively and are checked for redundancy. The resulting generators are trans- 
formed, thus yielding generators for the desired Bravais group. 

III. Examples. The Bravais groups B with natural representation A: B -> GLn(Q): 
g -g equivalent to m,A1 + m2A2, m1, m2 E N and 1, A2 inequivalent irreducible 
rational representations of B form a good example to demonstrate the procedure of 
Section II. Clearly an almost decomposable Bravais group with this property is 
Z-equivalent to 

B1 E B2:= {diag(g,, g2) | gi e Bi for i = 1, 2}, 

where B1 and B2 are suitable Bravais groups of degree mi * degree(Ai) for i = 1 resp. 
2. Denote the natural lattice of Bi by Li and by ?Ti the projection of L1 D L2 onto Li 
(i = 1, 2). By Section II or by [10] clearly every Bravais group B having B1 E B2 as 
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its associated almost decomposable Bravais group (i.e. B1 D B2 e P(B)), arises from 
a subgroup L of L1 @ L2 with the following properties: 

(i) I jB, IB21 (L1 e L2) < L < L1 e L2; 
(ii) 7r,(L) = L1 and 7T2(L) = L2; 
(iii) B = { g E B1 eD B2 gL = L} has B1 E B2 as its Bravais group; 
(iv) the action of B on L yields the Z-class of Bravais groups containing B. 

We analyze this in the spirit of [9, Chapter II]: L is a subdirect product of L1 and 
L2; namely, with A := LI $ L2/L (called amalgamating factor module) we have 
B-module epimorphisms qgi: Li A such that 

L = ker 1 , T2 = {= (11 5 12) e LI D L2 I (1 (11) = 2 (12))} 

This subdirect product structure imposes a subdirect product structure on B (or B): 
Let H = f{g E Bi I gker(i = kerTi} for i = 1, 2. The natural action of Hi on L, 
induces via the embedding of Li into L1 L2 and the natural epimorphism of 
L1 E L2 onto A an action of Hi on A for i = 1, 2. The description of B as subdirect 
product is given by 

B = {diag(g1, g2) l g, E He , gla = g2a for all a e A}. 

(We do not claim that all elements of H, turn up as components of elements of B, 
though they usually do in small dimensions.) 

This analysis shows how a good knowledge of B1, B2, the subgroups of B1 and B2, 

and their actions on L1 and L2 helps to find the Bravais groups B with B1 e B2 e 
P(B); namely one has to watch out for the following situation: 

Find subgroups Hi of Bi for i = 1, 2 satisfying 

(i)B(HI) = B1, i = 1,2; 

(ii) There are Hi-sublattices L' of finite index in L, with 
(a) L1/L- L2/L' as abelian groups, 
(/3) the actions of Hi on L1/L' are compatible in the sense that there is an 

isomorphism p: L1/L' -- L2/L2 with V-1Hq = H2, where Hi is the image of Hi in 

Aut(L,/L') induced by the action of Hi on L,/L' for i = 1, 2. 
(y) In case both Hi act faithfully on Li/L', conjugation by mi (defined in (/)) does 

not transform the irreducible constituent of the H1-character afforded by L1 onto 
the irreducible constituent of the H2-character afforded by L2. 

In such a situation, the Bravais group depends only on L', L' and qi and is given 
as described above. (The other conditions only make sure that B(B) = B1 e B2 in 
the terminology used above.) It is not necessary to say anything about the action of 
the normalizer of B1 D B2, since our point was, how to avoid finding Min(B1 D B2) 

in the last chapter. 
The above remarks are helpful to understand some of the phenomena reflected in 

the table in Section IV: If there is just one Z-class of Bravais groups associated with 
a Z-class of almost decomposable Bravais groups (namely this class itself), then L1 
and L2 have no common epimorphic image compatible with actions of sufficiently 
big subgroups Hi of Bi (cf., e.g., families XL, XLI, XLIV, LI etc.). If all Bravais 
groups associated with some almost decomposable Bravais group B are rationally 
equivalent to B (and not to a proper subgroup) then the amalgamating factor 
module A _ L,IL' L2/L' is centralized by B1 and B2 (cf., e.g., families 1I-VI 
etc.). We leave it as a quick exercise to the reader to prove with the help of the above 
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remarks and the normalizer action (step (iv) of Section II) that there are 1 + k 
Z-classes of Bravais groups with (-In , diag(-Ik, In- k)) (_ V4) as associated almost 
decomposable Bravais group 1 < k < n/2. (Ik denotes the k x k-unit matrix.) 

We close the section with a curious example at the other extreme of what was 
discussed above. (In the terminology of Definition (11.1) all eL :# 0 instead of just 
two of them.) 

(111.1) Example. Let G be a finite group, p: G -> GLIGI(Z) the left regular 
representation of G. Assume that G is generated by elements of order 2. Then 
B(p(G)) = (-IIGI, P(G)). Moreover p (G) is Bravais-minimal. 

Proof. p(G) consists of permutation matrices. Hence S(p(G)) contains IIGI and 
JIGI, the latter being the IGI x IGI-matrix with all entries equal to 1. Hence B(p(G)) 
consists, up to sign, of permutation matrices. For these the transposed is equal to the 
inverse. Let p' denote the right regular representation of G. Then the (permutation) 
matrices in B(p(G)) centralize p'(g) for every involution g E G. But p(G) is the 
centralizer of p'(G) in the group of IGI x IGI-permutation matrices. Hence the first 
claim follows. The second statement follows since P IH has more Q-irreducible 
constituents (multiplicities counted) as p has for every proper subgroup H of G. 
Hence B(p(H)) < B(p(G)), cf., e.g., [9]. Q.E.D. 

IV. A Symbol for Crystal Families, Results in Six Dimensions. The list at the end 
of this section gives a survey of the six-dimensional lattices resp. Bravais groups as 
they are distributed into crystal families. The latter are the equivalence classes of the 
join of the following two equivalence relations on the set of finite unimodular 
groups: Q-equivalence and "having the same Bravais group", cf., e.g., [6]. As already 
derivable from [4] and [10] there are altogether 91 crystal famililes in six dimensions. 
It is useful to have informative names or symbols for crystal families. We describe 
how such a symbol can be put together from "atomic symbols". To this end we have 
to recall the definition of the generalized Bravais groups B1(G) for finite subgroups 
G of GLn(Z) from [8]: 

VIJ(G) ={Xe RnxngtrXg= Xforallg E G) 
and 

B (G)= {g E GLn (Z) I gtrXg = X for all X E VI (G)}. 
The generalized Bravais groups G (= B,(G)) give rise to the definition of the strict 
crystal families, which we define in exactly the same way as crystal families a few 
lines above with the words "Bravais group" replaced by "generalized Bravais 
group". The symbol for the crystal family is a slight generalization of the decomposi- 
tion scheme of a crystal family used in [10]: Let L\: G -- GLn(Q) be the natural 
representation of some group G in a crystal family a and assume A splits into 
pairwise rationally inequivalent, Q-irreducible representations Ai of G with positive 
multiplicities mi, i.e., A - + s ml . Order the Ai in such a way that the degrees 
ni of Ai satisfy n1 > > ns with ni = ni+1 implying mi > ml+ . The decomposi- 
tion scheme of G and-since it is a family invariant-of a was defined by the 
(ml + ** + ms)-tuple 

(nl,... n* * , , n2,... * *n2 ,. . . , nS. . . 5ns ) 

ml M, Ms 
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with the bar over ni omitted in case mi = 1. To define a family symbol we modify 
the above tuple by replacing ni by a symbol of the crystal family of Ai(G) in case 
mi= 1 and by a symbol for the generalized crystal family in case mi > 1. Of course 
we have to assume that the A, defined above are in addition integral, which is 
certainly possible. To make the symbol unique, one has to put some ordering on 
those strict and ordinary crystal families of each degree which consist of irreducible 
groups. That the family symbol is well defined and determines its family uniquely, 
once the "atomic symbols" for the irreducible strict and ordinary families are 
defined, follows easily from [8]. 

For these atomic symbols we have adopted the convention of writing the degree 
with an index - if necessary. Hence 1 and 3 are the symbols of the (unique) 
irreducible 1- resp. 3-dimensional crystal families. Since these families coincide with 
the strict families in these dimensions no new names are necessary for the strict 
families. In dimension 2, we have two irreducible families which we denote by 2, and 
22, the first containing a dihedral group of order 8 as Bravais group (square lattices), 
the second a dihedral group of order 12 (hexagonal lattices). (Note, now the symbols 
of all 3-dimensional lattices are quickly derived: (1,1,1), (1,1,1), (1,1,1), (21,1), 
(22, 1), (3).) Each of the families 2, and 22 splits into two strict families which are 
given the symbol 21, 2, and 22, 22, respectively. The groups in 2, and 22, are all 
cyclic, namely of order 4 in the first and of orders 3 and 6 in the second case. No 
confusion between the strict family 2i and the ordinary family 2, can arise, since the 
first (atomic) symbol only occurs underneath a bar in the family symbol, and the 
second, never. For the symbols of the six-dimensional families we do not need the 
symbols for the strict irreducible families in dimensions 4, 5, and 6, but only for the 
ordinary ones. In dimension 4 we picked 4,, 42, 43 for the three families containing 
absolutely irreducible groups, namely groups isomorphic to the wreath product 
C2 I S4 in the first, D12 i S2 in the second and C2 x S5 in the third case. 4, 42 and 
43, are the atomic symbols for the families containing Q- but not C-irreducible 
groups; family 4, contains a dihedral group of order 16, family 42' one of order 24, 
and 43' one of order 20. Finally 5, and 52 are the symbols for the irreducible 
5-dimensional families: 5, contains a C2 I S5 and 52 a C2 x S6. The symbols for the 
irreducible 6-dimensional families can be read from the table. 

We now have a convenient terminology to explain how to find the almost 
decomposable Bravais groups, as promised in Section II. With the atomic symbols 
for the irreducible crystal families in dimensions smaller or equal to 6, and for the 
strict irreducible families in dimensions less than 4, it is a combinatorial task to 
enumerate the symbols for the 6-dimensional families. The almost decomposable 
Bravais groups in a family whose symbol does not have a bar are completely 
decomposable and direct products of irreducible Bravais groups B1, namely B1 E 
... E Bs in the terminology of Section III. It is clear that the Bravais groups in 
families whose symbol has only bars above the l's, are completely decomposable. 
For the other families, we have to employ the methods and results of [9] to see that 
the only 6-dimensional families with almost decomposable Bravais groups which are 
not completely decomposable are the ones with symbol (3, 3) or involving 2,, 2, as a 
partial symbol. By means of [9] one can also write down the Z-classes of almost 
decomposable Bravais groups in these cases. 
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In the following table of six-dimensional Bravais groups which can also be used as 
a guide to the microfiche included in this issue, the family symbol explained at the 
beginning of this chapter is given in the second column. This symbol does not 
appear on the microfiche, but only the family number of column one. Column 3 lists 
the dimensions of the spaces S(G) of quadratic forms fixed by the groups G in the 
family. The number of Z-classes and the isomorphism types of the almost decom- 
posable Bravais groups in the family are given in columns 4 and 5. The conventions 
for the isomorphism types are as follows: exponents give the number of isomorphic 
direct factors, Cn, D2n, Sn, An denote cyclic, dihedral, symmetric or alternating 
groups of order n, 2n resp. of degree n, I denotes wreath products, W(Dn), W(E6), 
W(F4) denote the Weyl groups of the root systems Dn, E6 and F4. The last column 
gives the number of Z-classes of Bravais groups of the family in the form r1(r,) + 
... + rj(r'), where the ri is the number of Z-classes of Bravais groups associated 
with the ith Z-class of almost decomposable Bravais groups in the family (in some 
order), and ri' counts those Z-classes among these, the groups of which are Q-equiva- 
lent to a proper subgroup of the associated almost decomposable Bravais group; (ri') 
is omitted if ri' = 0. 

On the attached microfiche, representatives B of the Z-classes of Bravais groups 
are given by generating matrices, their orders, and R-bases of the corresponding 
space S(B) of quadratic forms. They are ordered by families, inside a family 
according to associated almost decomposable Bravais groups. Bases for the repre- 
sentative lattices in Cen(L) (cf. Section II) which define the Bravais groups via the 
associated almost decomposable Bravais groups are given in the form of matrices, 
together with the inverses and elementary divisors of these matrices (the latter being 
a helpful invariant for recognition). In case the Bravais group B is Q-equivalent to a 
proper subgroup B of its associated almost decomposable Bravais group, generators 
of B are also given. 

6-DIMENSIONAL BRAVAIS GROUPS 

family family number numb. of isom.types of number of 
number symbol of para- Z-cl. of a.d.Bravais gr. Z-classes 

meters a.d.Br.gr. of Bravais 
groups 

I (1,1,1,1,1,1) 21 1 C2 1 

II (1,1,1,1,1,1) 16 1 C22 2 

III (1,1,1,1,1,1) 13 1 C22 3 
2 

IV (1,1,1,1,1,1) 12 1 C22 4 

V (1,1,1,1,1,1) 12 1 C23 6 
VI 11 1 DC 2 
VI (21,1,1,1,1) 11 1 D8xC2 2 

VII (22,1,1,1,1) 11 1 D12 c2 2(1) 

VIII (1,1,1,1,1,1) 10 1 C23 12 

IX (1,1,1,1,1,1) 9 1 C23 12 

X (1,1,1,1,1,1) 9 1 C24 19(1) 

XI (21,,2, ,22 , ) 9 1 C4 1 

XII (22'' .22, '2') 9 1 C6 1 
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6-DIMENSIONAL BRAVAIS GROUPS 

family family number numb. of isom.types of number of 
number symbol of para- Z-cl. of a.d.Bravais gr. Z-classes 

meters a.d.Br.gr. of Bravais 
groups 

XIII (1,1,1,1,1,1) 8 1 c24 39 (2) 

2 
XIV (21, 1, 1, 1,1) 8 1 D xc 2 8 (1) 

XV (22,1,1,1,1) 8 1 D12xc2 6(4) 

XVI (1,1,1,1,1,1) 7 1 C25 57(8) 

2 08X 21(2 

XVIII (22,1,1,1) 7 1 D12 xC2 6 (3) 

XIX (211 221 ,1 1) 7 1 C4 xC2 3 

XX (2z, 22, ,1,1 ) 7 1 c6 xc2 3 (2) 

XXI (3,1,1,1) 7 3 (C2' S3) xC2 3(1)+2+1 

XXII (1,1,1,1,1,1) 6 1 C26 49(13) 

XXIII (2i,1,1,1,1) 6 1 D8xC23 35(8) 

XXIV (22,TT,1,1) 6 1 D1 2xC23 1 9 (13) 

XXV (21, I 21 ,1,1) 6 1 C4XC22 7(1) 

C 2 
XXVI (2 2 ,2 2,1,1) 6 1 c 6xc 22 4(2) 

XXVII (21,21,T7T) 6 3 D8xc2 3+4+2 

XXVIII (22, 22,1 ,1) 6 2 D12xC2 3(2)+2(1) 

XXIX (21, 21, 21) 6 3 D8 1+1+1 

XXX ( 22, 22, 22) 6 2 D12 1+1 

XXXI (21,1,1,1,1) 5 1 D8xc24 46(16) 

XXXII (22,1,1,1,1) 5 1 D12 XC2 22(14) 

XXXIII (21,21,1,1) 5 3 D8XC22 8(2)+11 (1)+7(2) 

XXXIV (2, 22,1,11) 5 2 D12 XC22 4(2)+6(4) 

2 

XXXVI (2 , 22,1,11) 5 1 D12 2XC 8(7) 

XXXVII (21 22,1,11) 5 1 D8 xD12 XC2 4(2) 

XXXVIII (21 21 21) 5 1 C4 D8 3(1 ) 

XXXIX (2221 2 2) 5 1 C6 xD12 3(2) 

XL (21, 21 , ,22) 5 1 C4xD12 1 

XLI (22,1 22,2 21) 5 1 C6xD8 1 

XLII (3,T7T,1) 5 3 (C2' S3) XC2 11 (4)+7+2 

XLIII (4 ,1,1 ) 5 1 D16 XC2 2 

XLIV (4 2' T) 5 1 D24 XC2 1 

XLV (43, ,1,1) 5 1 D20 XC2 2(1) 

XLVI (21, 21,1 ) 4 1 D82XC 2 32 (1 7) 
C2 

XLVII (22,22,1,1) 4A 1 2 1(6 
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6-DIMENSIONAL BRAVAIS GROUPS 

family family number numb. of isom.types of number of 
number symbol of para- Z-cl. of a.d.Bravais gr. Z-classes 

meters a.d.Br.gr. of Bravais 
groups 

XLVIII (21,22,1,1) 4 1 D8xD12 xC22 13(8) 

IL (21,21,21) 4 3 D82 4(2) +4(1) +4(2) 

L (22,22,22) 4 2 D2 3(2)+3(2) 

LI (21,21,22) 4 3 D 8xD12 1+1+1 

LII (222221) 4 2 D2 xD8 1+1 

LIII (3,1,1,1) 4 3 (C2 S3)xC2 23(11)+12+4 
232 

LIV (41' ,1,1) 4 1 D16 xC2 6(1) 16 2 
LV (42,1,1) 4 1 D 24xC22 2 

LVI (43,,1,1) 4 1 D20xC2 2 4(2) 

LVII (41,1,1) 4 2 (C2%S4)xC2, 2+3(2) 

W(F 4) xC 2 

LVIII (42,1,1) 4 2 (D12%S2)xC22 2(1)+2(1) 

(C2x (D6 S2) )XC2 

LIX (43,1,1) 4 2 (C2xS5)xC2 2(1)+1 

LX (21, 21, 21) 3 1 D83 11 (7) 

LXI (22,22,22) 3 1 D12 9(8) 

LXII (21, 21,22) 3 1 D82xD12 3(1) 

LXIII (21, 2222) 3 1 D8xD122 3(2) 

LXIV (3,21,1) 3 3 (C2%S3)xD8xC2 10(4)+6+2 

LXV (3,22,1) 3 3 (C2 S3)xD12xC2 3(1)+4(2)+2(1) 

LXVI (T,3) 3 9 C 2S3 9=1+.. +1 

LXVII (41 '21 3 1 D16 xD8 3(1) 

LXVIII (42' 21) 3 1 D24 xD8 2(1) 

LXIX (43, ,21) 3 1 D20 xD8 1 

LXX (411 122) 3 1 D 16xD2 1 

LXXI (42' 22) 3 1 D24 xD12 2(1) 

LXXII (43. ,22) 3 1 D20 xD12 1 

LXXIII (41,1,1) 3 2 (C2%S4)xC2 , 6(1)+6(4) 

W(F4)XC2 

LXXIV (42,1,1) 3 2 (D 12S2)xC2 6(4)+4(2) 

(C2x(D6S2) )XC2 2 

LXXV (43,1,1) 3 2 (C2x S5)x C2 2 6(4)+2 

LXXVI (62,) 3 1 D36 1 

LXXVII (63,) 3 1 28 1 
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6-DIMENSIONAI, BRAVAIS GROUPS 

family family number numb. of isom.types of number of 
number symbol of para- }-cl. of a.d.Bravais gr. Z-classes 

meters a.d.Br.gr. of Bravais 
groups 

LXXVIII (3,3) 2 6 (C2S3) 2 4 (2)+2+1+5(3)+ 
2( 1) +2(5(4) 

LXXIX (41 2 1) 2 2 (C2 S4) xD8, 3(1)+3(2) 

W(F4 )x D8 

LXXX (42, 21) 2 2 (D12%S2)xD8, 3(2)+1 

(C2 x (D6 S2) )) D8 

LXXXI (43, 21) 2 2 (C2xs5)xD8 1+2(1) 

LXXXII (41,2 2) 2 2 (C2S4) xD1 2' 1+1 

W(F4) xD1 2 

IIII (42 22) 2 2 (D12%S2)xD1 2' 3 (2) +3 (2) 

(C2 X(D6 S2) )x D1 2 

LXXXIV (43, 22) 2 2 (C 2 Xs5)xD 12 1+1 

LXXXV (51,1) 2 3 (C2%S5)XC2 2+1+3 (1) 

LXXXVI (52,1) 2 4 (C 2 XS6)XC 2 4(2)+1+2(1)+2 

LXXXVII ( 64, ) 2 3 C2 xA5 1+1+1 

LXXXVIII (61) 1 6 C2%S6, 6=1+. . .+1 

(C2 S3)"\S2, W(D6) 

LXXXIX (62) 1 5 D12%S3IC2XW(E6) 5=1+. . .+1 

D1 xS4 D12 XS4 

XC (63) 1 3 C2 XS7,C2xPGL(2,7) 3=1+1+1 

XCI (64) 1 3 C2 XS5 3=1+1+1 

V. Concluding Remarks. One of the most interesting questions in our context is, 
how much the orders of the Bravais groups within a crystal family differ, or, slightly 
more restricted, how much symmetry one might lose if one passes from the natural 
lattice L of an almost decomposable Bravais group B to a sublattice (in Cen(L)) 
belonging to a Bravais group associated with B. Certainly, the example at the end of 
Section III shows that the difference might become tremendously big if one is willing 
to go to sufficiently big dimensions. The biggest index we found in dimension 6 is 48 
in families (3,3) and (43,2,). In checking these tables we found a mistake in [9, 
Theorem V.3(ii)]. The subgroup of GL6(Z) given there is not a maximal finite 
subgroup of GL6(Z), not even a Bravais group as one might check from the attached 
microfiche under family (3, 3). In fact family (3,3) does not seem to contain a 
maximal finite subgroup of GL6(Z), the constituent groups of which are not 
maximal finite in GL3(Z). However, the phenomenon to be demonstrated in Theo- 
rem V.3(ii) of [9] certainly exists: There are maximal finite reducible subgroups of 
GLJ(Z), the k-dimensional constituent groups of which are not maximal finite in 
GLk(Z) for some k. 
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(V.1) Example. In the 7-dimensional crystal family with symbol (42, 3) there are 
maximal finite subgroups of GL7(Z), the 4-dimensional constituent groups are not 
maximal finite in GL4(Z). 

Proof. Let B1 be the Bravais group with 

( ) ( 1) -1 2) 

and B2 the Bravais group with 

S(B2) (o o or S(B2) (1 2 1 

Denote the natural lattices by L1 and L2. Our maximal finite subgroup will be a 
Bravais group B with B1 D B2 as associated almost decomposable Bravais group. 
The B2-lattice L2 has a factor module M, which is a 2-dimensional Z/2Z-vector 
space. B1 has a subgroup H1 with B(H1) = B1, namely 

1 ( 1) (1 1)o 1) (1 O) (1 O) (o 1 

such that L1 viewed as an H1-lattice has a factor module N isomorphic to M as 
abelian group. Both, H1 and B1, induce the full GL2(Z/2Z)-action on N resp. M. 
Taking the subdirect product L of L1 and L2 with M and N identified (as 
amalgamating factor module) and taking the corresponding subdirect product of H1 
and B2, as described in Section II, yields a Bravais group B with H1 as constituent 
group. Clearly H1 is not maximal finite in GL4(Z), since it is of index 6 in B1. 
However, B is maximal finite in GL7(Z). Namely, one only has to check that B is not 
contained in an irreducible maximal finite subgroup of GL7(Z). The spaces of forms 
for these groups are generated by integral primitive matrices, the elementary divisors 
only involve powers of 2, cf. [13]. But in S(B) there are no nonsingular integral 
matrices with this property, since there is always a 3 involved in the elementary 
divisors (coming from (0 0) X (_2-2)). Q.E.D. 

Our tables do not give immediate insight about inclusions of Bravais groups and 
therefore one might wish more information of this kind to gain some insight into the 
geometry of the space of quadratic forms in six dimensions. How a combinatorial 
aspect of the geometric picture might be approached is the last topic of this paper. 

Let S'(G) denote the subset of all positive definite matrices in S(G) for any finite 
unimodular group G and call the sets S of the form S = S'(G) Bravais manifolds. 
The intersection of two Bravais manifolds is either empty or again a Bravais 
manifold. Hence the set On of all Bravais manifolds of finite subgroups of GLn(Z) 
together with the empty set is a semigroup with respect to intersection. The 
conjugation action of GLn(Z) on the set O' of Bravais groups of degree n is similar 
to the action on n\ {n 1 via S gfrSg for g E GLn(Z) and S en \ {)}. For the 
sake of clarity, we describe the construction we are going to suggest first in an 
abstract context. 

(V.2) Remark. Let M, o be a semigroup and G a group acting as an automorphism 
group on M. Assume 

(i) For each m E M there are only finitely many x, y E M with x o y = m; 
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(ii) M/G is finite, i.e., G has only finitely many orbits on M. 
Then there is a ring with Z-basis (bo I 0 E M/G) of cardinality IM/GI such that 

bolbo2 = E a(?1, 02,03)bo3 for all 1, 02 E M/G, 
03eM/G 

where a(01, 02' 03) = I{(m1, M2) E ?1 X 02 1 mI o m2 = m3 }I for some fixed m3 E 

03. This ring (together with its distinguished basis) is called a (M, o, G)-ring. 
Proof. The proof is a slight modification of the proof of Theorem (11.2) in [12]. 

(The semigroup ring of M has to be replaced by a bigger ring.) Q.E.D. 
From the inclusion reverting bijection between the (finite) Bravais groups and the 

Bravais manifolds one sees that (i) of (V.2) is satisfied for 3,e,n q, and (ii) follows 
from the Jordan-Zassenhaus Theorem. Hence the (0, ,,n , GLn(Z))-ring exists. In 
order not to burden our description with trivial information, we will rather work 
with the quotient ring en of the (,n fln, GLn(Z))-ring just described by the ideal 
consisting of the integral multiples of the basis vector corresponding to the empty set 
in en,~. Call this quotient ring On also the ( ,n , GLn(Z))-ring. 

(V.3) PROPOSITION. The (Ong nq, GLn (Z))-ring on is isomorphic to the ring direct 
sum ED k Z of k = k(n) copies of Z where k(n) is the number of Z-classes of Bravais 
groups of degree n. More precisely, let B1,... , Bk be representatives of the Z-classes of 
n-dimensional Bravais groups. Then the basis vector bi of en corresponding to the 
GLn(Z)-orbit of S'(Bi) is mapped onto (ail, ...,ak) E Ek Zwithaiv = I{B < BjIB 

~zBi ) I or 1 ,i ,j <k. 

Proof. The proof follows from the Galois correspondence between on \ { } and 
i' and a modification (analogous to the proof of (V.2)) of the proof of Theorem 

(111.1) of [12]. Q.E.D. 
As an example we present the matrix (aij) for 3; 

1 0 3 1 0 0 3 0 1 0 3 0 0 
1 0 2 3 3 2 5 6 3 6 9 9 

1 0 0 0 1 0 0 0 1 0 0 
1 0 0 1 0 3 0 3 0 0 

1 0 0 1 0 0 O 1 3 
1 01 0 0 0 3 1 

1 0 00 300 
1 0 0 0 3 3 

0 1 0 000 
1 4 4 4 

1 0 
1 
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The Bravais groups (resp. manifolds) are ordered by families: (1, 1, 1), (1,1, 1), 
(1,1,1), (21, 1), (22, 1), (3) such that the almost decomposable Bravais group comes 
first in each reducible family. Within (1,1, 1) the second Bravais group is decom- 
posable and the last two are indecomposable such that the index of the natural 
lattice L in the associated decomposable lattice L (see Definition (11.1)) is 2 for the 
third and 4 for the last. Within family (3) the ordering is given by the following 
sequence of Bravais manifolds: {aI31 a > 0), {a(I3 + J3) Ia > 0), {a(4I3 - J3) 1a 

> 0) with I3, .J3 E Z3 x the unit- resp. all-l-matrix. (Hence in crystallographic 
notation the ordering is: tricinic; monocinic P and C; orthorombic P, C, F, and I; 
tetragonal P and I; hexagonal P and R; cubic P, F, and I.) This matrix (aij) stores 
all information on 33: The rows represent the distinguished Z-basis of 03 and have 
to be multiplied componentwise. For instance, multiplying the second and third row 
and writing the product again as a linear combination of the rows shows: b2b3 = 2b5 
+ 4b8 thus giving all possible types of intersections of Bravais manifolds of different 
monoclinic types with multiplicities counted: e.g., a two-dimensional Bravais mani- 
fold of primitive tetragonal type can be obtained in 4 ways as intersection of 
four-dimensional Bravais manifolds of the two different monoclinic types. We think 
that the matrix (aij) for some higher dimensions than 3 is still in the range of 
computational possibilities and could support the geometric study of Bravais mani- 
folds. 
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0 10 0 00 I0-1 0 0 
0 0 10 00 10I1 00 

TiC SPACE OF Orws trIxto SW S.3VI.1.4 IS GEUERATE0O S 

0 00 0 00 0 0 0 100 1 0 0 0 0 0 000 0 00 0 00 000 0 00 00 0 
0 0 0 0 0 000 0000 000 00000 00 000 0 00 0 00 000 0 10 0 00 
0 0 0 0 0 000 0000 000 00000 00 000 0 00 0 00 000 0 00 00 0 
0 0 0 100 1 00 0 0 00 000 0 00 0001110 00 000 0 00 00 0 
0 0 0 0 0 00 0000 0 0 000 0 00 0001110 0 0 011 0 00 00 0 
0 0 0 0 0 00 0000 0 0 000 0 00 00011100 00*11000 00 0 

0 00 00 0 
0 00 00 0 
0 0 100 0 
0 00 00 0 
0 00 00 0 
0 00 00 0 

SPAvAIS GROP 5.flIv.1.1 IS 0-COUIVALENT TrO S.XVI.1.4 

lIlt SPAWAIS CA"* S.WVI.1.4 IS GIENERAtCO 5W 

-1 0 0 000 100 0 00 100 0 00 100 0 00 100 000 
0 10 0 00 0 10 0 00 0 10 0 00 0*1 0 0 00 0 10 00 0 
0 0 10 00 0 0 10 00 0 0 10 00 0 0 10 00 0 0.1 00 0 
0 0 0-1 00 0 0 0100 0 0 0 100 0 0 0 100 0 00 10 0 
0 0 01 1 000 000 0 1 000 0 01 0 00 0 10 0 00 0 10 
0 0 0 101 0 0 0.1 10 0 0 001 0 0 00 001 0 0 000 1 



ORO C0 WAVAIS GROUP I.WVI.1.21 i 32 a 2 

SASIS 0 LATTICE DEFINI *.XV.1.21 : INVERSE TRASVOMATIOW v1211 CLaENTARW OIvISORS 0' :1211 

0 -1 0 -1 0 02 0 0 0 0 
1 00 0 0 0 -1 0 1 -1 00 

1Q13 a 0 0 0 0 0 1 2s11211 ? 0 0 -1 0 1 1 1 1 1 2 2 
0 -1 0 1 0 0 -1 0 1 1 0 0 
0 0 1 0 1 o O n 0 O -1 1 
0 0 1 0 00 2 0 0 0 

TI( SPACE O FOUl ruito Si S.tvvI.1.21 IS GIICRATCO ST 

0 0 0 0 0 0 0-1 0.1 0 1 0 0 0 0 O0 00 0 0 00 00 0 0 0 0 00 0 0 0 0 
0 1 0 1 0-1 -1 0 0 0 0 C 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0-1 0 0 0 0 0 0 0 0 
0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 00 0 0 0 0 00 0 0 0 0 00 1 0-1 1 
0 1 0 1 0 -1 -1 0 0 0 00 00 0 0 0 0 00 0 0 0 00 0 -1 0 1 00 00 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0-1 0 *1 
0 -1 0-1 01 1 0 0 0 0 0 0 0000 0 0 000 00 0 00 0 00 0010-1 

O- 0-0* *OOOOO OOOOOO OOOOI OOOOOO OO 1 0- 1 

BRVI GOU IS O-OITLN TO S. 12 

TH ORAI GMU S.V12 IS GECATS 

O 0 0 0 0 * O 0 0 O- 0 O O I O O O I O O O O O I O 

OMER or 9TIS Go O.SVI1..22 : 32 2 

BASIS Of LATTICE oSEI%tMG 9.9VI.1.22 : Ihvtmst IRAN 04 1 *221 CLENt<"T" OITISORS Of 1221 

o o 1 o- I O o O O 0 2 
o 1 0 I1 0 0 o I o -I 0 

R1221 0 o O 0 O 1 2sT1221 I 0 O 0 0 2 2 
o o O O O -0 -I O I 0 
o 1 o 1 o - -I O 1 I o 
1 o O O O O o o 0 -2 o o 
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TH SPACE or VoM9 PINKO IT I.?? IS JtPRAThO IT 
0 0 0 0 0 00 000000 0 030 0 0 0 000 00 0 00 000 0 00 00 0 
0 00 0 00 0 01 0 -1 0 0 1 0-1 0 8 0 00 0 00 0 10 10 -1 

0 -1 0 0 1 0 -10 0 0 0 0 0 0 0 88 0 11 0 0 0 0 0 0 0 0 0 0 0 0 
0-1 0 1 0 0 0-1 0 1 0 0-1 81 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 -1 0 0 - 0 10 0 1 0 10 0 0 00 0 0 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 1 0.-1 0 -1 0 1 

1 0 0 0 0 0 

BRAVAIS GROUP S.XWI.1.1 IS Q-EOuIVALEWT T0 S.XWI.1.fl 

THE RAVAIS GRO" Int.X??12 IS G4UAT(0 Iv 

1 00 0 00 1 00 0 00 1 00 0 00 1 00 0 00 -00 00 0 
0 0 0 100 0 10 0 00 0 10 00 -1 00 0-1 01 0 10 00 0 
0 0 0 0 10 0 000-1 -1 0 0 10 01 0 0 10 00 0 0 100 0 
0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 -1 0 -1 0 0 0 1 0 0 0 1 0 0 
0 0 10 00 0 0-1 0 0-1 000 011 0 00 0 10 0 00 0 10 
0 00 0 01 0 00 0 01 0000 01 0 00 0 01 0 00 00 1 

S 

Of-E PWBAVAIS GM4P Int.X ?)12 3? * 

OAStS Of LATTICE O 01141MG I t. ?) twwEiA TR O- OMOw WIt1l ELEI(OIMWNUO OIWISOS Of X1?31 

10 0 0-1 0 10 1-0 0 
0 1 0 1 0 0 0 10 111 

N'?)' a 1 0 0 0 1 1 ?s'fl a1 0 0 0 0 ? 01 1 1 1 ? ? 
0 00 001 0-10 11 1 
0 0 1 0 0 0 I1 0 1 I1 0 0 
0 1 I1 0 -1 0 00?20 0 

THE SPACE OfW rIXEO IT Intl.? IS WERAIKO IO 

1 0 0 0 -1 0 0 1 0 -1 0 0 0 0 0 0 0 0 10 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 1 0 0 0 -1 0 0 1 0 .1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 00 000 0 000 0000 0 0 000 0 00 0 00 000 0 0 100 0 
0 00 0 00 -1 00 0 10 0 -1 0 10 0 0 00 0 00 0 00 000 0 00 00 0 

*1 0 0 0 1 0 0 -1 0 1 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 

00 0 0 0 0 000000 101001 000 

0 1 -1 1 0 -1 
0 -1 I1-1 0 1 
0 1 -1 1 0 -1 

0 *1 1 -1 0 1 

W.AVAIS GOU X IS S-EWtv&EINT 0o I.vt1.1.23 



TH BA1A I ACGM S.EWI.1.l S GENERAYTO I I 

I10 0 0 000 010000 100 0 00 100 0 00 100 000 
0 10 0 00 0 10 0 00 0 0 0 1-I0 0 00 1 10 0 10 00 0 
00 00 01 0 010 00 0 0 10 00 0 0 10 00 0 00 00 1 
0 0- 1 01 0 110 1 1 0 1 0 01 0 0 0 0 10 0 0 0 0 1 0 0 
0 0 1 0 1 1 0 I1- 0 - 0 0 0 0 1 0 0 1 0 - 0 0 0 0 0 0 1 0 
0 0-10 0 0 000 00 000 001 0 00 001 0 0100 0 

00( Or WVA IS GROIP S.NVI . 1. 40 3? ' 

BASIS PW LATTICE DEFINING S.XV I. 1.40 INfUmSE ?RWR*NS fTIOw ue401 gLCgqNtMw OIVISOA$ PF X140, 

1 00 0 00 ? 00 00 0 
0 0 0 -1 -1 1 0 01001 

5 1401a 0 1 -1I 0 0 0 ?s11401a 0 0 -1 0 0 11 1 1 ? ? ? 
0 0 0 1- 0 - 0 1 0 0 
00 0-1110.10 010 
0 1 10 00 0 00110 

UTH SPACE Of FOAMtS F ItXO 1 O. XvI. 1. 40 I S GIENCAATEO S1 
1 0 0 0 00 3 0 I II 0 0 0 0 0 0 000 0 00 0 00 000 0 00 00 0 

0 0 0 0 0 0 0 8 -0 -;0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 000 0 00 0 00 000 0.10 00 0 00 0 00 0 00 00 0 
0 0 0 0 0 0 * 0 0 0 0 0 0 0 0 11- 0 0 0 0 0 0 0 0 0 1- 0 0 0 1-11 
0 0 0 0 0 0 - 0 0 0 0 0 0 0 0 11- 0 0 0 0 0 0 0 0 0-1 11 0 0 0 - 
0 0 0 0 0 0 1 0 0 0 0 0 0 0 0-11 1 0 0 0 0 0 0 0 0 0 1- 0 0 0 - 

00 0 0 0 0 

PRAVAIS 004*P S.XVI.1.1 IS C-COIJIVALENI 10 S.UWI.1.40 
THE SPAVAIS 6030 *.XVI.1.40 IS GIENCIAAID SIB 

-1 00 0 00 1 00 0 00 100 0 00 100 0 00 100 000 
0 10 0 00 0 0 10 00 0 10 0 00 0 10 0 00 0 0-1 00 0 
0 0 10 00 0 10 0 00 0 0 10 00 0 0 10 00 0 -10 00 0 
00 0 0-11I 0 0 0 10 0 0 0001-1 0 0 0 100 0 00 10 0 
0 0 0 -1 0 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 1 0 -1 0 0 0 0 1 0 
0 00 0 01 000 0 01 0 0 0-110 00 01-1 0 0 00 00 1 



THE6100 OF .XVl.l,1 IS O-(SUIvAaEwT TO S.xvI.l.%6 HAS IWXX 2 AW IS GVCRATEO SW 

-1 0 00 00 1 00 0 00 1 00 0 00 1 0 000 0 
0 -10 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 1 0 0 0 0 0 -1 0 0 0 0 0 -1 0 0 0 0 0 -1 0 0 0 
0 0 0 100 0 0 0-1 00 0 0 0 100 0 00 10 0 
0 0 0 0 1 0 00001 00 0 000-1 0 0 00 0 10 
0 00 001 0 00 001 000 0 01 0 00 0 0-1 

TIC WtAVAIS GM0*W S.w.1% Ceoo IS THC INTERSECTIOI (W Vi%1sS.xvI.1.1*xi%s AM G 1'b.Z. ?6 KsNESTED SII 

*1 00 0 00 100 0 00 1 00 0 00 1 00 00 0 
0 -1 1 1 -1 1 0 1 -1 -1 1 -1 0 1 0 0 0 0 0 1 0 0 0 0 
0 0 10 0 00 00001 00 0 00 001 0 00 10 0 
0 0 0 10 00 0000 0-1 00 0 0-1 0 0 0 100 0 
0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 -1 0 0 0 0 0 0 0 -1 
0 0 0 0 01 0 0 01 0 0 0 01 0 0 0 0 0 0 01 0 

oOAK" or SRAVAS GRoUP SEVIlS? 16 

SASIS or LATTICE DEFINIIG S.NVI.1.5? IwVERS TPANSDWTION u15?s EtEPENTARf IDI VISORS (W ui571 

? 0 0 100 ? 0?200 0 
0?2 1 0-1 -1 0?2 1 1 -1I 

KISTI * 0 0 0 -1 0 0 4svi5?i 0 0 ? 0 2 011?? ? 4 
0 0 0 1?0 0 0*4 00 0 
0 021 0 0 0 0?2 200 
0 0 0 10? 0 0 200 2 

THE SPACE Olr FOSIS Fgo 53t 1 S.v..7IS KINEBAIKO O' 

4 0 0?200 0 4?20-? -? 0 0 0 0 0 0 000 0 00 0 00 000 0 00 00 0 
0 00 0 00 4 00?20 0 0 4?20 -?*? 0 0 0 0 00 0 00 000 0 00 00 0 
0 0 0 0 0 0 ? 0 0 1 0 0 0 ? 1 0 I1 -1I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 ? 0 0 
? 0 0 100 0?21 01-1I 0 00 0 00 0 0 0 100 0 0 0 1?0 0 0?1 0 0 

0 0 0 0 0 0 -? 0 01 0 0 0-?- 0 11 0 0 0 0 0 0 0 0 0 ? 4 0 0 0 0 0 0 0 
0 0 0 0 0 0 -? 0 0 - 0 0 0 4 - 011 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 00 00 0 
0 00 00 0 
0 00 00 0 
0 0 0 10? 
0 00 00 0 
0 00?20 4 

THC SUSORO OF *.XVI.1.1 IS 0-EQUIWAtENT TO S.SWI.1A?7 HAS INEx ? AND IS GEMNEATEO By 

-1 0 0 00 0100 000 1 00 0 00 100 00 0 
0 -10 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 1 0 0 0 0 0 -1 0 0 0 0 0 -1 0 0 0 0 0 -1 0 0 0 
0 0 0 10 0 0 00-1 0.-0 0 0 0 100 0 00 10 0 
0 0 0 0 1 0 00001 0 00 0 0-1 0 0 00 0 10 
0 00 0 01 0 00 0 01 000 0 01 0 0 000 -1 



THE SlGROUP OF B.XVIII.1.1 IS -Q*CUlvA&ENT T0 S.XVIII.1.3 HAS POCCI 2 ANtO IS GENICRAICO Of 

0 10 0 00 1 -10 0 00 1 00 00 0 
1 00 0 00 1 00 0 00 0 10 00 0 
0 0 10 00 0 0-1 0 00 0 0 100 0 
0 0 0 100 0 0 0-1 00 0 00 10 0 
0 0 0 0 1 0 00001 00 00 00-1 0 
0 00 0 01 0 00 0 01 00 00 0 1 

tIE eAAVAIS O UPO S.XVlIl.1.3, WHICH IS THE IIIICSECCrtION OF tI3iS9BXVII1-.*lsXI3i ?140 itJ.ZS. IS GE(gAAICO IB' 
1 00 0 00 -1 00 0 00 1 00 00 0 

0 10 0 00 0 10 0 00 0 -10 00 0 
0 01 0 00 0 0 10 00 0 0-1 00 0 
0 00 0-1 0 0 00 00 -1 0 00 10 0 
0 0 0-1 00 0 0 0 '00 0 00 0 10 
0 00 0 01 0 00 0 10 0 00 00 1 

31 
OQOE(R OIF BRAVAIS GROUJP *.XYIII.1.4 24 =2 a 3 

OASIS OF LATTICE DEFINING S.EYIII.1.4 INVCRSE TIAANSFOAMATIO4 "141 ELEMENTARY QYg$0SOA OF x141 

0 0 01 1 0 0 00 0 0 
00 0 01 *1 0 0 30 30 

X143 0 1 -1 0 0 0 bT4 0 0 *3 0 3 0 1 1 1 1 1 6 
0 0 0 1 1 1 -4 2 0 2 0 0 
0' 1000 2 20 20 0 

100000 Z~~~~~~~~~~~ -4 02Z 0 0 

rec sn.cE or ronnis rlxco er S.xviii.1.4 IS GCP4AATEO BY 

0 0 0 0 0 000 000 0 000 0000 0 0 000 0 00 0 00 000 0 1 100 0 
0 00 0 00 0 1-1 0 00 00 011 0 00 0 00 0 1 10 00 '00 00 0 
0 0 0 0 0 0 0 -1 1 0 0 0 0 0 0 ~-I - 0 0 0 0 0 0 0 1 0 0 0 10 0 0 0 0 
0 0 0 ? -' -1 0 0 0 0 0 0 0 ' '0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 -1 2 -1 0 0 0 0 0 0 0 -1 0 0 0 0 0 0 1 10 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 -1 -' 2 0 0 0 0 0 0 0 1 10 0 0 0 0 0 '1 ' 0 0 0 0 0 0 0 0 0 0 0 0 

1 00 00 0 
0 00 00 0 
0 00 00 0 
0 00 00 0 
0 00 00 0 
0 00 00 0 

THE SLeGROUJP OF B.XYIII.1.1 IS Q*EOUIVALENT 10 B.XVIII.1.4 HAS IIW~X 2 AND IS GENERATED By 

0 10 0 00 1-10 0 00 1 00 00 0 
1 00 0 00 100 0 00 0 10 0O0 
0 0 10 00 0 0-1 0 00 0 0 100 0 
0 0 0 100 0 0 0-1 00 0 00 10 0 
0 0 0 0 1 0 00001 00 00 00-1 0 
0 00 0 01 000 0 01 0 00 0 0 - 



FAMILY Xxii 
AL~ OF PARAMETERS Of FOANSPACC 
A$l OF Z-CLASSES OW ALMOSt DECOIPOSAOLE BRAVAIS GROUPS 

~UR OF Z-CLASSES Or PlAAAIS GROUPS :49 

ORDER Or ALMO'ST EOCC0OQABLC BRAVA IS GROUOP S.KXxI I .1.1 64 t2 

THE SPACE Or ronnS rgxEw SiB SB.xxlj1.1 IS GEOCRATED IB' 
1 0 0 0 0 000 0000 000 00000000 000 0 00 0 00 000 0 00 00 0 

0 00 0 00 0 10 0 0 000 00000000 000 0 00 0 00 000 0 00 00 0 
0 0 0 0 00 0 00 000 0 0 10 0 00 000 0 00 0 00 000 0 00 00 0 
0 0 0 0 0 0 000 0 00 0 00 000 0 0 0 10 0 0 00 000 0 00 00 0 
0 0 0 0 0 000 0000 000 00000000 000 0000 0 0 0010 0 00 00 0 
0 0 0 0 0 000 0000 000 00000000 000 0000 0 00 000 0 00 00 1 

ITm( BRAVAIS GAOL% q.xxII1.1. IS GENERATED B' 
-' 0 00 00 1 00 0 00 1 00 0 00 1 00 0 00 1 00 0 00 '00 00 0 
0'10 0 00 0 -10 0 00 0 10 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 10 00 0 0 10 00 0 0-1 0 00 0 0310 00 0 0 10 00 0 03100 0 
0 0 0 100 0 0 0 100 0 0 0 100 0 0 0 30 0 0 0 0 100 0 0 0 0 0 
0 00 0 10 0 0 0 0 1 00 0001 000 00003 00 0 000-1 0 0 0 0 0 0 
0 00 0 01 0 0 0 0 0 0 00 00' 0 00 0 0 0 00 00' OOOOOd 

ORDERI OV BAAVAIS GROUIP IB.XxxII.2 164 2 
BASIS OF LATTICE DEFINIeG B.vxxI.1.2 INVERS( ?RAS4SFOR14ATION 11?1 ELEItNTARkV OIvISGRS OF x12i 

00 0 01 *1 0 20 00 0 
1 00 0 00 0 0 200 0 

X62? s 0 1 0 0 0 0 261121 0 0 0 0 2 01 1 1 1 3 2 
0 00 0 11 0 00 00 2 
0 0 10 00 3 00 10 0 
0 0 03100 -100 10 0 

THE SPACE Or roas FIEED Sy B.ExII,1.? IS GCI(AATCO BY 

0 00 0 00 1 0 0 0 0 00 00000000 000 0000 0 00 000 0 00 00 0 
0 0 0 0 00 0 00 000 0 10 0 0 00 000 0 00 0 00 000 0 00 00 0 
0 0 0 0 0 00 00000000 000 0000 0 00 000 0 0 10 00 0 00 00 0 
0 0 0 0 0 000 00000 00 00000000 000 0000 0 00 000 0 003I0 0 
0 00 0110 0 0 0 00 0 00 000 0 00 011 0 00 0 00 0 00 00 0 
0 0 0 0110 0 0 0 00 000 0 00 0000110 00 0 00 0 00 00 0 

SRAVAIS GAO0U* 8.XxII.1. 1 I O.ECVIVALENT TO B.XKILI.12 
THE IBRAV A IS GROUP B.XEII.1.2 IS GECRATEO 8w 

1 00 0 00 *1 00 0 00 1 00 0 00 '00 0 00 1 00 0 00 1 00 00 0 
0 10 0 00 0 10 0 00 0 -10 0 00 0 10 0 00 0 10 0 00 0 30 00 0 
0 0 10 00 0 0 10 00 0 0 10 00 0 0 10 00 0 0.1 0 00 0 0 100 0 
0 0 0 100 0 0 0 100 0 0 0 100 0 0 0 100 0 0 0 10 0 0 00-'0 0 
0 00 0 01 0 0 0 0 1 00 0001 000 00000-1 0 00 0 10 0 00 0 10 
0 0 0 0 1 00 000001 0 00 0 01 00 0 0-10 0 00 0 0' 0 00 00 1 



ORVER Of BRAVAIS GRtOuP B.XXII.1.23 f4 t 2 

BASIS OF LATTICE DErINING B.XXII.1.23 INYERSE TRA&SFORHTIsO Y'23' CLEJENTARV I1VISORS OF 11233 

10 0 0 10 0 1-1 0 1 0 
1 10-1-10 10 1 0 0 

X1233 0 1 1 -1 0 -1 ?2I 1231 I * 0 0 1 1 1 1 2 2 2 
0 10 10 0 1 01 0 0 
1 0 1 0 1 *1 -21 1 0 1 0 
0 0 10 01 .11I.1 00 1 

THE SPACE or rofi rIxCO BY XxII.1.23 IS OEOERATED BO 

1 0 0 0 -1 0 1 1 0 -1 I1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 *1 0 0 0 0 0 0 
0 0 0 0 0 0 1 1 0 - I I 0 0 1 1 I1 0 I1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 I1 0 I1 0 0 0 0 0 0 1 0 1 0 1 -1 0 0 1 0 0 1 
0 0 0 0 0 0 -1 I1 0 1 1 0 0 -1 I1 I 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-1 0 0 0 1 0 -I I1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 1 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 *1 1 I 0 1 0 0 0 0 0 0 - 0 1 0 0 0 1 0 0 1 

BRAVAIS GROUP S.xxII.1.1 IS G-EQUIVALENT TO B.XXII.1.O23 

THE SPAAVAIS GROLOP S.zxII.1.23 IS GENEAAtED B, E 

I 0 0 0 0 0 0 I 0 1 1 0 1 1 1 -1 0 10 0 0 0 0 0 0 -I 0 I 1 1 0 0 0 0 0 
1 1 0 0o 1 0 1 0 0 1 1 0 0 1 0 0 0 0 0 0 0o 0 0 0 1 0 0 0 0 0 1 0 0 0 0 

*1 0 1 0 1 0 1 1 1 *1 I1 0 0 -1 0 1 0 ' 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 -1 
1 0 0 1 1 0 1 1 0 0 o1 0 0 0 0 1 0 0 0 -1 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 
2 0 0 0 1 0 - 10 1 2 0 0 I I *1 1 1 0 0 0 0 1 0 -1 0 I 0 0 1 0 0 0 0 1 0 
1 0 0 0 * 1* 0 1 1 1 0 11- 0 0 0 0 0 0 01 0 0 0 0 0 1 0 0 -1 0 0 0 

CODER OF BWAVAIS GRQLe B.ExlI..1.4 64 2 2 

BASIS OF LATTICE DEFINING B.EXII.1.24 INVERSE TRDOOSFQAKATION 1624 CLEOONTARO ODIVISORS OF X1241 

0 0 01 1 0 0 0 0 0 
00 0111 0 0110 0 

X1241 0 1 O 1 0 0 0 2ae24O 0 0 1 O1 0 0 1 1 1 2 2 2 
0 1 10 00 0 10 0 10 
0 0 01I -I -1 00 0 10 
1 0 0 0 0 0 * 1 1 0 0 0 0 

THE SPACE Ofr VrOAS FlEW BY S.XzII.1.24 IS GENERATEO Bx 

0 0 0 0 0 0 00 000 0 000 0000 0 0 000 0 00 0 00 000 1 00 00 0 
0 00000 00 0 0 00 01.100 B IN0 0 1 1 0 00 0 0000 0 3000 0 0 
0 0 0 0 00 0 00 000 0 1 1 0 00 0 1 10 0 0 0 00 000 0 00 00 0 
0 0 0 1 *-1 0 0 0 1 *11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 
0 0 0 .111 0 0 0 *11 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1-I 0 0 0 0 0 0 
0 0 0 -1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .1 0 0 0 0 0 0 

BRAvAIS GROUrP 9.EIl.1. IS O-EOUIVALENT TO B.xxII.1.24 



4 
OADER OF BRAVAIS GROW B.XXII.1.43 16 a 2 

OASIS OF LATTICE OEFINIG S.xXII.1,43 ? INVERSE TR4lSFOmAMTION 1143 CLELCNTAAT OIDVISOAS Of X1431 

-1 1 1 -I 10 002200- 
I 

-l~~~~ 0 0 l| 2 2 0 0 
X6431 * 0 1 0 0 0 -I 4*T1431 a 1 -I -1 1 *1 1 1 2 2 2 4 

01 0 0 0 1 -1 -1 
10 1 1 1 *i I i 1 

1 0 -1 -1 1 1 00 -2 2 0 0 

THE SPACE OF FOAMS lIXEo SIY S.XxI.1.43 IS GENERATED Bl 

1 1 1 1 -1 0 1 -1 1110 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 0 -1 .1 
1 1 1 .1 . 0 -1 1 1 -1 10 0 1 0 0 0 -1 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
1 1 1 -1 .1 0 -1 1 1 -1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 1 01 -1 

-1 -1 -1 1 1 0 1 -1 -1 1 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 1 *1 0 1 1 -1 -1 
-1 .1 - 1 1 0 -1 1 1 1 1 O 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 1 1 -1 .1 
0 0 0 0 0 0 0 0 0 0 0 0 0 -1 0 0 0 1 0 1 0 0 0 1 1 0 1 1 1 1 1 0 '1 *1 

THE SeGRQUP OF B.Exll.l.l IS O-EOUIVALENT TO S.xxII.1.43 uAS I5 1 4 AND IS GENERATED By 

-1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 -1 0 0 0 0 0 
0 -1 0 0 00 01 0 0 00 01 0 0 0 *0 01 0 0 0 0 
0 0 1 0 00 00 -10 0 00 00 1 0 0 * 0 00 -. 1 0 0 
0 0 0 10 0 0 00-1 00 0 0 0 100 0 00 10 0 
0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 .1 0 0 0 0 0 .1 0 
0 00 0 01 0 00 0 01 OOOOOd - 0 00 00 1 

THE BRAVAIS GAOuP B.XXII. 1.43. WImnCH IS THE INTERSECTION Of vi43's8.XXI3.1.1sX143, A. GL'b.Z'. IS GE*CRATEO SID 

0 0 0 0 1 0 1 0 0 0 0 1 0 0 0 0 -1 *1 0 *1 *1 0 0 0 
0 10 0 00 0 -10 0 00 0 10 0 00 0 00 00 1 
0 -1 0 1 0 0 0 1 1 0 0 0 0 0 0 -1 0 0 *1 0 0 0 0 -1 
0 1 1 0 0 0 0 -1 0 1 0 0 0 0 -1 0 0 0 3 0 0 0 -1 0 
1 0 0 0 0 0 0 0 0 0 1 1 .1 0 0 0 0.-1 0 0 0 -1 0 0 
0 00 0 01 00 00 0? 0 00 001 0 10 00 0 

O00 OF BRAVAIS GROWD B.XKII.1.44 32 O 2 

BASIS OF LATTICE DEFINING B.XKII.1.44 INVEAS TRAN$FOAATIWq 11441 ELEPINTARV DIVISORS OF xO44e 

0 0 -1 1 1 12 0 2 2 0 0 
0 0 11 1 0 -2 -2 2 0 0 

Oi44 I *1 1 0 01 4Si44i 1 0 0 1 O1 I 1 2 2 2 4 
1 10 1 .1 0 1 0 01 
0 0 11 1*1 - 10 Cal 
0 0 11 1 -130 01 I 



THE BRAVAIS GO* B..XXIII.1.14 IS GECRATEO S' 

1 0 0 0 00 10 0 0 0 0 -1 0 0 0 00 1 0 0 00 1 0 0 0 0 
0 0 0 0 -1 -1 0 1 0 0 0 0 0 1 0 0 0 1 0 1 0 0 0 0 0 1 0 0 0 0 
0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 1 0 0 0 1 0 * 0 0 0 -1 0 0 
0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 * 0 0 1 0 0 1 0 0 -1 0 0 0 
01 0 0 0 0 O O O -1 -1 00 0 0 11 0 0 0 1 O 0 00 0 0 1 0 
00 0 0 01 0 00 001 0000 01 000 001 0 00 00 1 

ORWA OF BRAVAIS GOCUP B.XXIII.1.15 4 -. 2 

BASIS OF LATTICE DEFINING B.XXIII.1.15 INVERSE T1AIwSrVOOATIOes T1651 ELE(NTAAT DIVISORS OF X115 

0 0 0 1 0 00 0 2 ? 0 
0 1 0 11 0 -1 0 0 -1 0 

I1415 0 0 1 0 0 *- 2s1151 z 0 0 1 0 0 1 1 t I1 2 2 
1 0 0 0 0 0 2 0 0 0 0 0 
0 -1 0 0 1 0 -1 1 0 0 1 0 
0 010 01 00.100 1 

THE SPACE Of fORqS FJ(Co Bo B.XXIIT.1.15 IS GCENRATED B1 

0 0 0 0 00 00 0 0 0 0 00 1 0 0-1 0 000 00 0 0 0 0 00 0 0 0 0 
0 10 1 10 000 0 00 0 0 0 0 00 0 00 000 0 10 0-1 0 0 00 00 0 
0 00 0 00 0 0 10 0 1 1 0 0 0 0 0 000000. 0 00 0 00 0 0 100 1 
0310?10 000 00000 00 00000000 000 0000 0 00 000 0 00 00 0 
0310 110 0 0 0 0 0 0 000 0000 0 00 000 0 -10 0 10 0 00 00 0 
0 00 0 00 0 0-1 00 1 -1 0 0 0 0 0 000 0000 0 00 000 0 01001 

BRAVAIS GROUP 8.XXIII.1.1 IS 0-EGUIVAtENT TO B.XXIII.115S 

THE BRAVAIS GROUP S.z(XIII.1.15 IS GCNCAATCO BY 

1 00 0 00 1 00 0 00 1 00 0 00 100 0 00 100 00 0 
0 10 10 00 0 000.1 0 0 10 0 0 0 0 0 0010 0 10 00 0 
0 0 10 00 0 0 10 0 0 0 00 001 0 0 10 00 0 00 00 -1 
0.1 0-1-0 010 1 10 0 0 0 100 00 0 100 0 00 10 0 
0 00110 010 0 00 0 00 0 10 0 10 0 00 0 00 0 10 
0 0 0 0 01 0000 0001 00 00000 0t 0 0-1 00 0 

ORQCR OF BRAVAIS GRQUP B.XXIII.1.16 64a2 

OASIS OF LATTICE DEISIING OBOXIII.16 INVERSE TAUISVOAMATION Tilt' CLE*OSTMAO OIvISOAS OF O Ot6 

0 01100 0 0?200 0 
001-1 1I 0 0 0?0 0 

xIIbIa 1 0 0 0 0 0 2uitt 1 10 0 011 1 1 12 2 
0 10 0 0 01 0 001 
0 0 00-11 - 
000 011 0 0 001 
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THE BRAVAIS GROtP 8.xVI.1.2l IS GCSIAW OB 

0 0 0 0 10 0 0 0 0 -1 -i 1 0 0 0 0 1 1 0 0 0 0 0 10 0 0 0 0 
o o 0 1 0 0 0 1 0 0 0 0 0 1 0 0 0 -1 0 1 *1 0 0 0 0 0 1 * 0 1 
0 0 1000 010 0 01000 0 1000 0 100 0 0 1 000 
0 1 0 0 0 0 0 0 0 1 0 0 o. 0 0.-1 1 0 0 0.1 1 0 0 1 1 00 0 00 -1 0 0 0 01 0 0 0 011 0 00-I010 00-I0 010 
0 00001 0001 00 0 001 0 00 001 00 0 0 001 

ORDER or BRAVA IS GROuP B. xvl. 1. 24 .. 32 a 2? 

BASIS OF LATTICE DEF INING 8.XVI.1.24 INVERSE TRANS0OMATIOW 11241 ELEMENTARY OIVISOAS OF 11241 

0 0 01II-I 0 20 00 0 
1 00 0 00 0 00 0 20 

11?41 0 0 0 - 2*11241 0 0 0 0 0 2 1 1 1 1 2 2 
0 001110 0 110 0 
0 10 0 00 1 0 100 0 
0 0 10 00 -1 00 10 0 

TIC SPACE OF FRoMs F I XED iBy B.x vI. 1.f2 IS GENERATED Br 

0 00 0 00 0 0 01I 1-1 10 0 0 0 0 000 0000 0 00 000 0 00 00 0 
0 0 0 0 0 000 00000 00 00000000 000 0000 0 00 000 0 10 00 0 
0 0 0 00 0000 00000 00 00000000 000 0000 0 00 000 0 00 00 0 
0 0 0 1 1 1 10 0 0 0 0 0 0 0 0 0 0 0 0 0 1 -1 -1 0 0 0 1 1 1 0 0 0 0 0 0 
0 0 0 1 1 1 10 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 1 1 0 0 0 1I 0 0 0 0 0 0 
0 0 0 -1 -1 1 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 1 1 0 0 0 1 1 1 0 0 0 0 0 0 
0 00 00 0 
0 00 00 0 
0 0 100 0 
0 00 00 0 
0 00 0 00 
0 00 00 0 

KIAVAIS GR"OP .x11. 1.1 IS O-EW,IVALENT TO 8.xv1.1.24 

THE BAAVAIS GAOUP BExVI.124 IS GENERATED BT 
-1 00 0 00 1 00 0 00 1 00 0 00 1 00 0 00 1 00 00 0 
0 10 0 00 0 10 0 00 0 10 0 0 0O1 0 0 00 0 10 00 0 
0 0 10 00 0 0 10 00 0 0 10 00 0 0 10 00 0 0-1 00 0 
0 0 0 100 0 00 0 11 0 0 0 0 .11 0 0 0 100 0 00 10 0 
0 0 0-1 01 000 10 -1 0 0 0 0 10 0 0 0010 0 0 001I0 
0 0 0 1 1 0 0 0 0 0 0 1 0 0 0 -1 .1 0 0 0 0 0 0 1 0 0 0 0 0 1 



OIE)ft Of ORAVAIS GRIOUP 8.XVI.1A41 ? a 
OASIS Of LATTICE DEF INING O.XVI.1.41 INVERSE TRAAFOAMATION 14411 CLEICNIART DIVISORS OF X1411 

1 00 0 00 2 00 00 0 
0 1 -1 -1 -1 -1 0 0 01 1 0 

X1411 * 0 0 0 1 0 1 21113 0 -1 -l 1 0 0111 22 
0 1 1 0 -1 0 0 0 10 0-1 
0 1 -1 0 1 0 0 -1 -1 0 1 0 
0 0 0 -1 0 1 0 0 100 1 

THE SPACE OrF FQRM5 FI XED 81 O.XVl .1 .41 IS GENCRATED ST 

1 00 0 00 0 1.-1-1-1 -1 0 0 0 0 0 0 000 0000 0 00 000 0 00 00 0 
0 0 0 0 0 0 1 0 0 0 0 0 0 1 -1 -1 -1 -1 0 0 0 0 0 0 0 1 1 0 -1 0 0 1 -1 0 1 0 
0 0 0 0 0 0 -1 0 0 0 0 0 0 -1 1 1 1 1 0 0 0 0 0 0 0 1 1 0 -1 0 0 -1 1 0.-1 0 
0 0 0 0 0 0 -1 0 0 0 0 0 0 -1 1 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 -1 0 0 0 0 0 0 -1 1 1 1 1 0 0 0 0 0 0 0 -1 -1 0 1 0 0 1 -1 0 1 0 
0 00 0 00 .1 00 0 00 0.-11111 0 0 0 101 0 00 0 00 0 00 00 0 

0 00 00 0 
0 00 00 0 
0 00 00 0 
0 0 0 1 0 -1 
0 00 00 0 
0 0 0 -1 0 1 

KIAvAIS GA"OP8.11.1.1 IS 0-EOUIVALENT TO 8.XV1.1.41 

THIC RAAVAIS GROUP 8X11.1-41 IS GENERATED Of 
-1 0 00 00 1 00 0 00 1 00 0 00 1 00 0 00 1 00 00 0 

0 1 0 0 0 0 0 1 0 0 0 0 0 0 -1 0 1 0 0 0 1 0 -I 0 0 1 0 0 0 0 
0 1 0 -1 -1 -1 0 0 1 1 0 1 0 -1 0 0 1 0 0 0 1 0 0 0 0 0 1 0 0 0 
0 0 0 100 000 00 -1 0 0 0 100 0 0 01 00 0 00 00 1 
0 1 -1 -1 0 -1 0 0 0 1 1 1 0 0 0 0 1 0 0 -1 1 0 0 0 0 0 0 0 1 0 
0 00 0 01 0 0 0-1 0 0 0 00 001 000 0 01 0 00 10 0 

ORDER Or OSAVAIS GROUP 8.X11.1.42 - 32 S 

BASIS OF LATTICE DEFINING 8.111.1.42 INVERSE TRANSFORMATION 11421 ELEPINTARI DIVISORS Or X4421 

1 00 0 00 ? 00 00 0 
0 00 0 01 0 -1 1 0 0 1 

14421a 0 1 -1 0 0 1?841 0 1 -1 0 0 1 1 1 1 2 2 2 
0 0 0?z01 0 -10 10 0 
00 0 02 1 0 -10 0 10 
0 1 10 00 0?20 00 0 



THE BRAVAIS GROUP 9.XV.1.57. WICN IS TW INT(tASECTIO OM Ag57s,Bxy1leKi57g AND GLgb.'0. IS GENERATED 8' 

-1 0 0 -1 0 0 100 1 0 0 1 0 0 1 00 1 0 0 1 0 0 
0 -1 -1 0 1 1 0 1 0 0 -1 0 0 1 1 1 0 0 0 1 0 0 0 -1 
O 0 1 0 0 0 0 1100 0 0-1000 0 0 1 1 0 0 
0 0 0 1 0 0 0 0 0 -1 0 0 0 0 0-1 0 0 0 0 0 -1 0 0 
0 0 O 0 1 0 0 0 0 0-1 0 0 0 0 1 1 0 0 0 0 1 1 0 
0 0 0 O 0 1 0 0 0 1 0 1 0 0 0 1 0 1 0 0 0 0 0-1 



THE OSAVAIS GROUP IS.KXVIIIL 4. WH ICH IS THE INTERSACTION OF ua41s0.XyIII,1,lsGX41 Mo GLi'O.1'. IS GEN?RATCO 8'r 
1 00 0 00 1 00 0 00 -1 00 00 0 

0 10 0 00 0 0 10 00 0 0-1 00 0 
0 0 10 00 0 10 0 00 0 -1 000 0 
0 00 0 01 0 0 0 001 0 00 10 0 
0 00 0 10 0 0 0-1 00 0 00 0 10 
0 0 0 10 0 00 00-1 0 0 00 00 1 

0ORDER Oi BRAVAIS GR0UP 8.XVIII.1,S 48 a 2 I 
BASIS Or LATTICE DCFINING 8.XVIII.1.S INV(R$( TRAtSFOAMATI0OW 1151 ELEMENTARY DIVISORS Of XiSi 

1 00 0 00 2 00 00 0 
0 10 0 00 0 20 00 0 

aii 0 0 1 0 -1 0 2s1g51 0 0 1 0 1 0 1 1 1 1 2 2 
0 0 01I0-1 0 00 10 1 
0 0 10 10 0 0-1 0 10 
0 0 0 101 0 0 0-10 1 

THE SPACE Or FORKt rIxED Of B.XVIIIa1,5 IS GCNERATC0OY8 

2 -1 0 0 0 00 0000 0 00 0000 0 0 000 000 0 00 0 00 0 00 00 0 
-1?20 0 0 00 0000 0 00 0000 0 0 000 000 0 00 0 00 0 00 00 0 
0 0 0 0 00 001 0-1 00 0001 0-1 0 00 0 00 0 0 10 10 0 00 10 1 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 -1 0 0 0 0 1 0 -1 0 0 0 0 0 0 0 0 1 0 1 0 
0 00 0 00 0 0-1 0 1 0 000-1 01 0 00 0 00 0 0 10 10 0 00 10 1 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 0 1 0 0 0 0 -1 0 1 0 0 0 0 0 0 0 0 1 0 1 0 
0 00 00 0 
0 00 00 0 
0 00 00 0 
0 00 10 1 
0 00 00 0 
0 00 10 1 

WAVWAIS GROUP 8.XVIII.1.1 IS G-EGUIVALCNT To O,EVIII.1,5 

THE BAAVAIS GROUP OSEVIIL1S. IS G(NERATCD 8BY 

0 10 0 00 0 10 0 00 100 0 00 1 00 00 0 
-11I0 0 00 1 00 0 00 0 10 0 00 0 10 00 0 
0 0 10 00 0 0 10 0 00 00001 00 0 000-1 0 
0 0 0 100 0 0 0 10 0 0 00 001 0 00 0 0-1 
0 0 0 0 10 0 0 0010 0 0 10 00 0 0-1 00 0 
0 00 0 01 000 0 01 0 0 0 100 0 0 0-10 0 



ORDERA OF PRA VA IS GROUP S.XXII.1.3 64 a* 

BASIS Vt LATTICE DMINING O,XXII.1.3 INVERSE TRANSVOANATIONt 1131 ELEMENTARY DIVISORS Of X131 

0 00 0 10 0 0?200 0 
0 0 0 111 0 00 0?20 

zgji 1 0 0 0 0 0 ?SflSl 0 0 0 0 0 ? 1 1 1 1 1 ? 
0 0 0 -1 0 1 -1 1 0.-1 0 0 
0 10 0 00 ? 00 00 0 
0 0 10 00 -11I0 10 0 

THE SPACE Or FORKt fIxED O1 8.XX11.1.3 IS GENCRATED By 

0 0 0 0 00 0 00 000 1 0 0 0 0 0 000 00 00 00 000 0 00 00 0 
0 0 0 0 0 00 00000000 000 0000 0 00 000 0 10 0 00 0 00 00 0 
0 0 0 0 0 000 00000 00 00000000 000 000 0 00 0 00 0 01I00 0 
0 00 0 00 00 0 111 0 00 0 00 000 1 0-1 0 00 0 00 0 00 00 0 
0 00 0 10 0 0 0 111 0 0 0 0 0 0 000 000 0 00 0 00 0 00 00 0 
0 00 0 00 0 0 0 111 0 0 0 0 0 0 000-1 01 0 00 0 00 0 00 00 0 

BRAVAIS GROUP 8.XxII.1..1 IS O-EOUIVALCNT TO O.XXII.1.3 

THE BRAVAIS GROUP I8.Xx11.1.3 IS GENERATED 81I 

1 00 0 00 1 00 0 00 -1 00 0 00 1 00 0 00 1 00 0 00 1 00 00 0 
0 10 0 00 0 10 0 00 0 10 0 00 0 10 0 00 0 -10 0 00 0 10 00 0 
0 0 10 00 0 0 10 00 0 0 10 00 0 0 10 00 0 0 10 00 0 0-1 00 0 
0 00 1 10 00 0 0-1-1 0 0 0 10 0 0 00 001 0 0 0 100 0 00 10 0 
00 0 0-1 000 00001 0000 0001 000 00001 00 0 0 0010 0 00 0 10 
0 0 0 0 1 1 0 0 0 -1 -1 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 C' 1 0 0 0 0 0 1 

ORDER Vf BRAVAIS GROUP 18EXXII.1.4? 64 a 

IBAS IS Vf LATTICE DMINING B.XXII-1.4 INVERSE TRA)*rSOAPIATION 14g1 CELCSNTARV DIVISORS Vt X14' 

0 0 0 100 0 00 0?20 
0 00 1 10 0 00 00?2 

1g41 ~0 0 1 0 -1 1 ?svg4l -1 1 1 -1 0 0 1 1 1 1 1 ? 
0 0 -1 0 0 1 ? 00 00 0 
1 0 0 0 0 0 -? ? 0 0 0 0 
0 10 0 00 -11110 0 

THE SPACE OF FORMS FIXEO By BEEXII.1.4 IS OCECRAYCO By 

0 0 0 0 0 00 00000000 000 0000 0 00 000 1 00 0 00 0 00 00 0 
0 0 0 0 0 000 00000 00 00000000 000 0000 0 00 000 0 10 00 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 - I1 0 0 1 0 0 -1 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 100 0 00 1 10 0 0 0 0 0 0 000 0000 0 00 000 0 00 00 0 
0 00 0 00 000 1 10 0 0-1 0 1-1 0 0 0 0 00 0 00 000 0 00 00 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 -i 1 0 0 -1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 

BRAVAIS GROUP B.xXII.1.1 IS O-COUIVALENT To 8.xxII1,e, 



TIC PRAVAIS GAOuP S.xx1I.1.?4 IS CPCENCRATED lBr 
1 00 0 00 1 00 0 00 1 00 0 00 1 00 0 00 1 00 0 00 *1 00 00 0 

0 10 0 00 0 10 0 00 0 0 10 00 0 0-1 0 00 0 10 0 00 0 10 00 0 
0 0 10 00 0 0 10 00 0 10 0 00 0 -10 0 00 0 0 10 00 0 0 100 0 
0 0 0 1 0 0 0 0 0 0 1 *1 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 .1 1 0 0 0 1 0 0 
0 0 0 1 0 -1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 .1 0 1 0 0 0 0 1 0 
00 0 1-1 00 0 00-1 1 00 000 001 0 00 0 01 000 0 01 0 00 00 1 

oWEA Or BRtAVAIS GRA"I9 8XXKI1.25 164 a 

BASIS or LATTICC OCFfINING B.XKII.1z5 INYERSE TRANSFORMTIONW h'?51 ELCPEPTARv OlvisoIRS Of Xn2$ 

0 1-1 1 00 0 00 00 2 
0-1 1 1 0 0 0.-1 0.-1 1 0 

xs?5s 0 0 0 0 1 -' 2evg25s ' 1 0 11 0 1 1 1I 2 2 ? 
0 00 0 11 1 10 00 0 
01 1 11 1 0 0110 0 

' 00 0 00 00-10 0 

THE SPAEC Of rOmw rIxwO By B.xxII.1.fl IS GCNCERATCO 81Y 

0 0 0 0 0 000 000 0 000 0000 0 0 000 0000 0 00 000 1 00 00 0 
0 1 -1 1 0 0 0 1 -1 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 
0 -1 1 -1 0 0 0 -1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 0 0 0 
0 1 -1 1 0 0 0 -1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1' 0 0 0 0 0 0 
0 0 0 0 0 0 000 0 00 0 000'1-' 0 0001 0 '' 1 0 00 00 0 
0 0 0 0 0 0 000 0 00 0 000-11I 000 0'' 0'1 1 0 00 00 0 

BRAVAIS GROUP I8,XxII.1.1 IS Q.CQUIVALCENT To 8.XxIl.1.?t 

TIC OSAVAIIS GROUP 9.EXXI.1.?5 I'S GINERATLO 8T 

1 00 0 00 1 00 0 00 1 00 0 00 1 00 0 00 1 00 0 00 .1 00 00 0 
0 1 0 0 0 0 0 0 1 1 0 0 0 1 0 0 0 0 0 1 0 0 1 0 0 *1 .1 *1 *1 0 1 0 0 0 0 
0 1 0 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 1 1 0 I1 0 *1 1 1 0 C' 1 0 0 0 
0 -11I0 00 0 1*1 0 00 0 0 0 10 0 0 00' 00 0 0 0 100 0 00 10 0 
0 00 0 10 0 0 0 0 1 00 000001 000 00 -' 0 00 0 10 0 00 0 10 
0 00 0 01 000 0 01 0 0 0 0 10 0 000-1 0 000 0 01 0 00 00 1 

OQOCAt Of eAAVAIS GAOuP B.XXII.1.?& 164 2 

BASIS Or LATTIC( DErINING 8.XuII.1.2'6 INV[RSE TRUSSOAPIATION 4"26. (LEWCNTAOV OIvISO&tS Of xQ2be 

0 00-1110 0?200 0 
00 0111 00-1 01 *1 

xg?6, 1 0 0 0 0 0 2"'fl' 3 0 0 d1 0 1 12 2 2 
0 00 1 11 dOOlOO 0 
1 1 10 00 1 10 00 0 
0-11I0 00 0.1 0 10 0 



T WE SPACE Of FOOAM FIXEO 91Y 9,EXxI.1 44 IS GAWEAAT(O Sr 

o0 0 0 0 0 0 0 0 0 0 0 -' - 0 0 -' 1 1 0 1 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 00 000 -11100 1 1 1 0 1-1 0 0 00 0 00 0 00 0 00 
0 0 1 -1 1 1 0 0 1 1 1 1 -'1 1 0 0 1 0 0 0 0 0 0 0 0 1 1 1 0 0 1 -1 -1 -1 
0 0 -1 1 -1 -1 0 0 1 -' 1 0 0 0 0 0 0 1 1 0 1 -' 0 0 0 1 1 1 0 0 -1 1 1 1 
0 0 1 -1 1 1 0 0 -1 -'1 I-' 0 0 0 0 0 0 -' -1 0 -' 1 0 0 0 1 1 1 0 0 -1 1 1 1 
0 0 1- 1 0 0 1 1 -' I -1 I I 0 0 1 0 0 0 0 0 0 0 0 -1 -1 -1 1 0 0 .1 1 1 1 

THE SUSGAQUP Or IB,xE IT.1.1 IS Q-EQUIVALENT TO S.Xt-144 HAS IMWCE ? ?10 IS GEHEAATED SIT 
-1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 -' 0 0 0 0 0 -1 0 0 0 0 0 
0 -10 0 00 0 10 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 10 00 0 0-1 0 00 0 0 10 00 0 0 10 00 0 0 100 0 
0 0 0 100 0 0 0 100 0 0 0-1 00 0 0 0 100 0 00 10 0 
0 0 0 0 1 00 000 1 0 00 00001 00 0 000-1 0 0 00 0 10 
0 00 0 01 000 0 01 000 0 0' 0 00 0 01 0 00 0 0.1 

THE SAAVAIS CDAOIP 8.XEII.1.44. MMICM IS THE 114T(R$CCTION oir Vu44Ie8.ExzIIj.1eEX44a ANO Gub.,Z'. IS GCPERATEO 8'i 

1 0 -1 1 -1 -1 0 1 1 0 0 1 0 -1 0 -1 1 0 1 0 -1 1 -1 -1 1 0 .1 1 .1 -1 
0 1 1 1 -1 1 1 0 -1 0 0 '1 -1 0 0 -1 1 0 0 1 0 0 0 0 0 1 0 0 0 0 
0 0 0 0 0 -1 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0.-1 0 0 0 0 1 0 0 
0 00 0 10 0 0 0 100 0 0 0 10 0 0 00 001 0 0 100 0 
0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 -1 0 0 0 0 0 0 0 0 -1 
0 0-1 0 0 0 0 00 001 0 00 0 01 0 0 0 10 0 0 000-1 0 

OOCA( Of OAAVAIS GAOL*P O.XXII.1.453 3? a 

BASIS Of LATTICE C[rrIwING B.xxII.1-45 INV(ftS TAAMSIOMWATION 11451 (iOwNTLAuT DIVISOAS Of E1445 

0 0 - 1 1-1- -1 0 2 1 1 
0 0111-2 011 

xt45i 0 2 1 -1 0 1 4evw4S' 0 2 0 0 -? 0 I 1 2 2 2 4 
2 00 0 10 0 0 0 0?? 
0 0-111 I1 2?20 0-? -? 
0 0 1 1 -1 -1 -? 0 0 0 2 0 

TIC SPACE OF FOAMS FIXED 91Y 9.EXIL1.45 IS GENERATED 8'f 

0 0 0 0 0 0 000 0 00 0 00 000 4 00 0 20 0 00 0 00 0 00 00 0 
0 0 0 0 0 0 0 00 000 0 4 2-2 02 0 0 0 0 0 0 0 00 000 0 00 00 0 
0 0 1 -1 -1 1 0 0 1 1 1 1 0 2 1 -1 0 I 0 0 0 0 0 0 0 0 1 -1 -1 -1 0 0 1 1 -1 -1 
0 0 -1 1 1 -1 0 0 1 1 1 1 0 -? -1 I 0 Il 0 0 0 0 0 0 0 0 -1 1 1 1 0 0 1 1 -1 -1 
0 0 -1 1 1 -1 0 0 1 1 I 1 0 0 0 0 0 0 2 0 0 0 1 0 0 0 -1 1 1 1 0 0 -1 -1 1 1 
0 0 1 -1 -1 1 0 0 1 1 1 1 0 2 I -1 0 1 0 0 0 0 0 0 0 0 -1 1 1 1 0 0 -1 -1 1 1 

THlE S?SGRQUoP of 8B.Egxl .1 iIIS O-(OUIvAtCIwT TO0. B.xII . 1.45 64AS1C' P IN 2 Dis GC4wCJAAl( orI 

-1 00 0 00 1 00 0 00 1 00 0 00 -1 00 0 00 -1 00 00 0 
0 -10 0 00 0 10 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 10 00 0 0-1 0 00 0 0 10 00 0 0 10 00 0 0 100 0 
0 0 0 100 0 0 0 100 0 0 0-1 00 0 0 0 100 0 00 10 0 
0 0 0 0 1 00 000 1 0 00 00001 00 00 00-1 0 0 00 0 10 
0 00 0 01 000 0 01 0 00 0 01 000 0 0' 0 00 0 0.1 



THC SPACE Qt FOAM FrIcEO OT .XxxlIlll.b IS GENEfATCO 81 

000000 1 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 00 00 0 0 0 0 
0 0 0 0 00 00 0 0 0 0 1 0 0 0 00 01 0 0 00 00 0 0 0 o0 00 0 0 0 0 
0 0 2 0 1 1 0 0 0 0 00 00 0 0 o O O O 0 0 0 0 00 0 0 0 o 0 00 0 0 0 0 
0 0 0 2 *1 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 -' 0 0 0 0 1 
0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -' I 0 0 0 0 1 1 

BRAVAIS GROW 8.XElIl.ll IS O-EOuIVALENT To B.XXIII.1,16 

TNE BRAVAIS GROUP B.XXIIIi.1& IS NCAATEO BD 

1 0 0 0 00 10 0 0 0 0 -1 0 0 0 0 0 1 0 0 0 00 1 0 0 0 0 0 
0 10 0 00 0 10 0 00 0-1 0 0 00 0 10 0 00 0 10 00 0 
0 0 0 1 *1 -O 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 1 1 
0 0 1 0 0 0 0 000-1 1 0 00100 0 0 0 1 0 0 0 0 01 -1 -1 
0 0 0 0 10 00 0 0 1 O 0 00 0 0 1 0 0 0 0 0 0 0 0 0 0 0 O -1 
0 0 0 0 01 00 0 0 1 0 0 0 0 0 1 0 0 O 0 1 0 0 0 0 0 -1 0 

OROER Of BRAVAIS GROW 8.XXEII,1,17 64 : 2 

BASIS OF LATTICC DEFINING 8.XuII1.1.17 IkYERSE TRANSFOR"ATION 1yg71 ELEMENTARY OIVISORS OF Xl1s7 

00 1 01 0 0 0 2 0 0 
0 0 01 1 0 0 1 0 *I I 

KI17I a 0 1 0 -1 0 1 Iev17s * 1 0 0 1 0 1 1 1 1 ? ? 
1 0 0 0 0 0 0 0 1 0 1 1 
0 0 0 0 0 1 1 1 0 01 0 
0 1 0 1 00 00 0 0 2 0 

THC SPACE (W FOMS F IXCO IB 1,XXI I .1?1 IS GNCNRATCO BT 

0 0 0 0 0 0 00 O 0 0 0 0 10-01 1 0 0 0 00 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 o 1 0 1 0 1 1 0 0 0 00 00 0 0 0 o 0 0 0 0 0 o 0 0 1 0 1 0 0 
O 0 2 0 0 1 0 0 0 0 0 0 0 00000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 -1 0 1 0 -1 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 
0 0 0 0 2 1 0 0 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 0 00 0 0 0 0 
0 0 1 0 11 0 1 0I1 0 1 1 0 0 0 00 00 0 0 0 o0 0 0 0 0 o 1 0 0 0 0 0 0 

BRAVAIS GROUP 8.X1(1I.l,l IS QO(QUIVALENT To 8,XxIII.l.17 

THE BRAVAIS GRL*o D.XXI I . 117IS GECCRATEO By 

1 0 0 0 0 0 1 0 0 0 0 0 -1 0 0 0 00 10 0 0 0 0 1 0 0 0 0 0 
0 1 0 0 0 0 0 10000 0 0 0 1 0 - I 0 O O 0 1 0 0 0 -1 0 0 
0 0 0 0-1 -1 0 01000 0 0100 0 0 0 O O 1 0 0 1 0 0 0 
0 0 0 1 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0-1 0 -1 0 0 0 0 
0 0 1 0 0 0 0 0 0 0 -1 -1 0 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 1 0 
0 0 0 O 0 1 0 0 0 0 0 1 0 0 0 0 0 1 O O O O O -1 O O O O 0 1 
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OARD Of BRAVAIS GMO"P lB.XVI.25 : 2 * 2 
BASIS OF LATTICE DfCZZIG S.xv.1.25 IkVCRSE TRtANSFWMTIOW 1?51 EL(MENTArV DIVISORS OF X1E?1 

I 0 0 0 0 0 2 0 0 0 0 0 
0 1 0 0 0 0 0?0000 

1151 zz 0 0 1 0 0 -I 2?S125' 0 0 1 0 0 1 1 1 1 1 2 2 
0 00 1 10 0 0 01 -i 0 
0 0 O -01 10 00 0 1 0 * 
0 0 10 01 0 0*1 00 1 

THE SPACE OV fOR"S flxED0 BY b.xvI.1.I IS ANC*RATCD Sr 

1 00 0 00 0 10 0 0 000 0000 0 0 000 000 0 00 0 00 0 00 00 0 
0 0 0 0 00 10 0 0 0 0 0 1 0 0 0 0 0 0 000000 000000 0 0 0 0 0 0 
0 0 0 0 00 00 0 0 0 0 00 0 0 0 O O O O 0 0001 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 00 00 0 0 00 00 0 0 00 00 0 0 00 00 0 1 O 0 00 0 1 -1 0 

0 0 0 000 0 0 0 0 0 0 0 0 0010 00-1 
0 000 0 0 0 0 0 00 00- 0 1 0 00 00 0 

ORV S OR " 8.V.. IS O-GIAET OOM 1 

O1 0 1 0 0 1 

O 0 0000- 0 1 0 0 0 1 0 

-1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 01 0 0 0 O O O O O 0 O O O O O 
010 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 t O1 O O O 

I 0 0 0 0 0 0 0 01 0 0 0 OO OOOO0* 
OO 0 1 0 0 0 0 0 2 0 0 0 000 O OOOO O OO0100 
OOO010 00 0 0 10 0 0 0 -lOO OOO I 1 0 

OOO0 1 0 0 1 0 0 0 0 0 OI O00 

O 0 1 -0 1 0 0 0 I 1 0 

00000011- 0@ 
000 0 10 000 1100 



THE SPACE.( FORrMiS rIxco 81 8.xvI.1.4? IS GCNCAATCED Si 

1 0 0 0 0 000 00001 0 0 0 0 0 0 000 000 0 00 0 00 0 00 00 0 
0 0 0 0 0 0 000 0 00 0 00 000 0 1-1 0 01 0 00 0 00 0 00 00 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 1 0 0 -1 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0000 00000 00 0000 000 0000 0 0 00040?0 0 0 0 000 
0 0 0 000000 000000000 0004 
00 10 0 00 0 0 0 0 0 0 1 1 00 ? 1 0 0 2 
00 10 000 

SAAVAIS GAOUP 8.XVI.1.1 IS 0-EW.IVALCkT To S.XVI.1.42 
THC SAAVAIS GROUP 8.XYI.1.4? IS GEOCRATED 0I 

-1 00 0 00 1 00 0 00 1 00 0 00 1 00 0 00 1 00 00 0 
0 1 0 0 0 1 0 0 1 0 0 -1 0 1 0 0 0 0 0 1 0 0 0 0 0 0 -1 0 0 0 
0 0 100-1 0 10 0 01 0 0 10 00 0 0 10 00 0 -10 00 0 
0 0 0 1 0 1 0 0 0 1 0 0 0 0 0 -1 0 -1 0 0 0 1 0 0 0 0 0 1 0 0 
0 00 0 11 0 0 0 0 1 0 00001 00 0 000-.1 1 0 00 0 10 
0 00 00-1 0 00 0 01 0 00 0 01 000 0 01 0 00 00 1 

)OCAE or BPAvAIS G%uP S.XVl.1.43 ? 

BASIS or LATTICE DEF IN ING SEYI1.1.43 INflASE TRAAPSOANATION 14141 (LEICNTART DIVISOAS OVr x14l1 

1 00 0 00 ? 00 00 0 
0 1 -1 0 0 0 0 1 100 1 

11431 2 0 0 0 0 0 1 2s1143a 0 -1 1 0 0 1 1 1 1 2 2 2 
0 0 0?201 00-110 0 
0 0 0 0? 00.10 10 
01 10 0- 0 0?200 0 

TIC SPACE OF tOM.e FIXED 81 tXVI1.43 IS CNENRATEO 81' 
1 00 0 00 0 1-1 0 0 00 000 0 0 0 000 0 00 0 00 000 0 00 00 0 

0 00 0 00 1 00 0 00 0 1-1 0 0 0 0 00 0 00 0 00 000 0 0 000 0 
0 0 0 0 0 0 -1 0 0 0 0 0 0 -1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 00 0000 0 0 000 0 00 0 00 000 0 0 0 40? 0 00 00 0 
0 0 0 0 0 000 0000 000 0000 0 0 000 0 00 0 00 000 0 00 04 2 
0 0 0 0 0 000 0000 000 0000 0 0 000 001 00 0?201 0 00 0 21 

0 00 00 0 
0 1 1 0 0 -1 
0 1 1 0 0 -1 
0 00 00 0 
0 00 00 0 
0 -1 -1 0 0 1 

BAAVAIS GROUP S.XVI.1.1 IS 0-EQUIVALENT To SEXvI.1.4) 



FAMILY ; XVII 
IS Of PMUTIERS OF ORWSACE * 
ER or Z-CLASSES Or AL1OST KCC9SAKE ORAVAIS ; 1 

WS Of Z-CLASSES Of CRAVAtS GOS : I I 

ORDE Of ALMOST XCOWPSA.E ORAVAIS GA" S.XVII..l 1532 2 
THE SPACE or FORMS FIXED CID S.XViIj.i IS rEcuacurO s1 

1 0 0 0 00 0 0000 0 0 0 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 0 
0 10 0 0 0000 0000 000 0000 0 0 000 0 00 0 00 000 0 00 00 0 
0 00 0 00 0 0 10 00 0 0 0 10 00 000 0 00 0 00 000 0 00 00 0 
0 0 0 0 00 00 0 0 0 00 00 1 0 0 00 00 0 1 00 00 0 0 0 00 00 0 0 0 0 
O O O O O O O 0 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O O 0 * O O O O O 0 1 
0 0 0 000000 000000000 0000 
0 0 0 000000 000000000 0001 0 0 0 0 0 0 

THE WUVAZS GROU S.EVhZ.1.1 IS CESERATE0 SY 
0 -10 0 00 0 10 0 00 1 00 0 00 1 00 00 0 
1 00 0 00 1 00 0 00 0 10 0 00 0 10 00 0 
0 0 10 00 0 0 10 00 0 0-1 0 00 0 0 100 0 
0 0 0 100 0 0 0 100 0 0 0-1 00 0 00 10 0 
0 0 0 0 1 00 0001 000 00001 00 0 000.1 0 
0 00 0 01 0 00 0 01 000 0 01 0 00 00 -1 

S 
O cm Or CRAAS GROUP 8.XVII.1.2 32 ? 

OASIS or LATTICE DVINiING 8.XvIZ,1.? ZNwv(S TrRANSOAMTIO 101? 11 ELEPCN4rAAT DIVISORS Oir X121 

0 00 0 10 0 0 0 0 0 
OOOs0 1 1 0 00 0 20 

xu121 0 0 0 -1 0 1 26ru2l 0 0 0 0 0 21 1 1 1 1 ? 
1 00 0 00 I-11-1I00 0 
0 10 0 00 ? 00 00 0 
0 0 10 00 -111 I00 0 



OFIXR OF tRAYAIS GAO4P 8OAVIII.1.6 24 ?* 
3 

ODASIS OF LATTICE DEFINING S.XVIII.1.b : CINYCAS TAANSOAMTIOS0 1161 CLCPCN4TMW OIVISMOfS X7161 

0 0 10 11 0 00 30 3 
0 00 1 10 0 0 0 -3 0 3 

XI6Uo 3 0 0 1 1 -1 1IS11 221 0 30 1 1 1 1 26 
I *1 0 0 0 0 *4 200 0 
0 0 1 .1 *1 *1 2 2 -2 0 0 0 
1 10 0 00 2 -4 1 0 -3 0 

THE SPACE (F IFONtS FIXED StY S.XVIII.1.S IS GCOCRATCO SIB 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 111 1 1-1 0 0 0 0 0 0 0 0 0 0 0 0 1d.11 
0 0 0 0 C 0 0 0 0 0 0 0 0 0 -I 1 1-1 - 0 0 0 0 0 0 0 0 0 0 0 0 1 . 1. 
0 0 2 *t1 2 0 0 1 1- 1 1-1 0 0 0 0 0 0 0 0 0 0 0 0 1 1- i 1 10 0 0 0 
0 0 -1 2 1 1 0 0 1 1- 1 1-1 0 0 0 0 0 0 0 0 0 0 0 0 -1 1 1 1 - 1 0 0 0 0 
0 0 1 12 1 0 0 1*1 11 .1 10 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 -1d 0 0 0 0 
0 0 2 -t 1 2 0 0 1 11 1 1-1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1.1 0 0 0 0 

10 00 0 
10 00 0 

0 00 00 0 
0 00 009 
0 00 00g 
00 0 0 0 

THC SvSGAOL*P QF *.XVIII.1.1 IS O-CO4.IVALCNT TO 8.XVIII.1.6 HAS INDEX 2 AND IS GESCRATEO By 

0 10 0 00 1 -10 0 00 1 00 00 0 
1 00 0 00 1 00 0 00 0 10 00 0 
0 0 10 00 0 0-1 0 00 0 0 100 0 
0 0 0 100 0 0 0-1 00 0 00 10 0 
0 0 0 0 1 0 00001 00 00 00-1 0 
0 00 0 01 000 0 01 0 00 0 0-1 

TIrC BRAVAIS GROc* S.EVIII.IS6. WHI1CH IS THC INTEASECTION OrV1wmbmu.XVIII1.1.1XIbm AND GL'6.Z'. IS GEOCRATEO SV 

1 00 0 00 0 10 0 00 0-1 0 00 0 
0 10 0 00 1 00 0 00 .1 00 00 0 
0 0 10 00 0 0 1-1 00 0 00 11 1 
0 0 10 01 0 00 0 10 0 00 10 0 
0 00 0 10 0 0 10 01 0 00 0 10 
0 0 .1 1 0 0 0 0 -1 0 0 0 0 0 1 -1 -1 0 



THE MNAVAIS CJt# S.XKII.l.4 IS GENERATED Of 

I'00 0 00 1 00 0 00 1 00 0 00 1 00 0 00 -1 00 0 00 1 00 00 0 
0 10 0 00 0 10 0 00 0 10 0 00 0 10 0 00 0 10 0 00 0-1 0 00 0 
0 0 1 1 0 0 0 0 1 * -1 0 0 0 0 0 1 -1 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 0 
0 0 0-1 00 0 0 0100 0 0 0 100 0 0 0 100 0 0 0 100 0 00 10 0 
0 0 0?21 0 0 00-2 -1 00 00001 000 00001 00 0 0 0010 0 00 0 10 
0 0 0 101 00 0-1-11I 0 0-1 0 10 0 0 10 0 0 0 00 001 0 00 00 1 

OACR Of WAYAIS GROU S.XEII.1.5 164 ' 2 

ODASIS OF' LATTICE DEF IN ING S.EEI1.1.5 I INVERSE TRANSOAMTION 115' ?LCENE1TAAW DIVISOR OF XiSi 

0 00 0 10 0 00 0 02 
0 10 0 10 2 0 00 0 

xi$: 0 *1 1 0 0 0 2411'5' - 2 2 0 0 0 1 1 1 1 1 2 
0 0 *1 1 0 1 I1 1 1 I -1 0 
0 0 0 -1 0 1 ? 00 00 0 
1 00 0 00 -11110 

tIC SPACC OF IFOAMI FIXED S't 8.XXII1.1.5 IS GENERATED B' 

0 0300 QOO 0 0 0 0 0 0 0000 0 0 000 000 0 00 0 00 1 00 00 0 
0 03 00 0 10 0 10 0 1-1 0 0 0 0 00 000 0 00 0 00 0 00 032 0 0 0 0 0 8 0 8 8 8 0 -1 1 0 0 0 0 0 1 -1 0 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 01 1 0 1 0 0 0 1 0 -1 0 00 

0 0 0 0 10 0 188A 0 0 000 0 0 0 000 000 0 00 0 00 02222 0 0 0 0 0 0 0 8 0 0 0 00 0 00 00-1 1 01 0 0 0-1 01 Ovvvvv 

StAVAIS GA"OPS.XEII.t.1 IS 0-EQUIVALENT TO S.uxIlI..S 

THE BRAvAIS GAOuP S.xxII.1.5 IS GENERATED SIB 
1 00 0 00 1 00 0 00 100 0 00 1 00 0 00 1 00 0 00 -1 00 00 0 

0 10 02 0 0.1 0 0-2 0 0 10 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 1 0 2 0 0 -2 1 0 -2 0 0 2.-1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 
0 0 0 1 1 0 0 *1 0 1 .1 0 0 1 .1 I 0 0 0 0 1 0 0 -t 0 0 0 0 0 1 0 0 0 1 0 0 
0 0 0 0.-1 0 00001 0000 0001 000 00001 00 0 0 0010 0 00 0 10 
0 0 0 0 1 1 0 -1 0 0 -1 1 0 1 -1 0 0 1 0 0 1 -1 0 0 0 0 0 1 0 0 0 0 0 0 0 1 

ORDER OFr SRAVAIS GROUP B.xxII.1.b 64 ? 

BASIS OF LATTICE DEFINING 8.xxII.1.6 INVERSE TRUGVtSOAnATION 1161 ELEMENTARY DIVISORS OF Xe41 

1 00 0 00 2 00 00 0 
1 10 0 00 -2 20 00 0 

labIa ~0 -1 1 0 0 0266a -2 2 2 0 0 01 
0 0-11I0 0 -22200 
0 0 0 -1 1 1 I1 1 1 I -1 
00 00-1 -111111I 



THC SPACC (W IFOin'S IF4I SE i ByEEII.1.26 IS GEOEAATCO SYi 

0 00 0 00 0 00 0 00 I10 0 0 0 0 000 000 1100 0 00110 000 0 00 0 00 0 00 0 00 0 0 0 0 0 0 000 000 1100 0 0 1.1 00 0 0 00 0 00 000 0 00 0 00 0 00 00 0 0 0 0 11010 
0001.1-1 ~~0 001 1 0 00 0 00 0 0011 0 00 0 00 0 00 00 0 0 0 0 . 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 11 1 0 0 0 0 0 0 0 0 0 0 0 0 
00.11 00 0-1-11I 0 00 0 00 0 0011 0 00 0 00 0 00 00 0 

eOvAVAs GAOjP S.xEII.1.1 IS O-EWJIVALCNT TO S.XXII.1.a6 

THE PIAVAIS 50UP SB. XXI I.1 .26 IS GOCARATCO StI 

1 00 0 00 1 00 0 00 -1 00 0 00 1 00 0 00 1 00 0 00 1 00 00 0 
0 1 0 0 0 0 0 1 0 0 0 0 1 1 0 0 0 0 0 1 0 0 0 0 -1 0 -' 0 0 0 0 0 1 0 0 0 
0 0 10 00 0 0 10 00 1 0 10 00 0 0 10 00 -1 -10 0 00 0 10 00 0 
0 00 0 11 0 0 0 100 0 0 0 10 0 0 000-1 -1 0 0 0 100 0 00 10 0 
0 0 0 1 0 -1 0 0 0 -1 0 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 
0 00 0 01 0 00 110 000 0 01 0 0 0-1 -10 0 00 0 01 0 00 00 1 

oA~cm or SRfVAIS GAOp o.XXii.'.a7 b4 2 a 

ODAS IS OF LATTZCC OCVINING 8D.XXII.1.a7 INrrCASC TAANSFORATION V1271 CLEENTARV oiviWSo Or X1271 

0 0 0 101 ooooao 2 
0 0 0 1 2 -1 -1 0 1 0 0 1 

X1271 : 0 1 -1 1 0 0 anal' * 0 0 -1 1 0 1 1 1 1 a a a 
0 00 10 -1 1 00 10 0 
1 00 0 00 0 10 -10 0 
0 1 10 01 1 0 0 -1 0 0 

TiE SPACC Ofr tomts IFIXCO SiB S.XXII.1.27 IS GEOCRATEO ST 

0 0 0 0 0 00 000000 0 0 0 0 00 0 00 000 1 00 0 00 0 00 00 0 
0 0 0 0 00 0 00 000 0 1-1 1 0 0 0 00 000 0 00 0 00 0 1 100 1 
0 0 0 0 00 0 00 000 0 -1 1 -1 0 0 0 00 000 0 00 0 00 0 1 100 1 
0 0 0 1 0 1 0 0 0 1 a -1 0 1 -i 1 0 0 0 0 0 1 0 -1 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 00 0oooa4 - 0 0 0 0 0 0 000 000 0 00 0 00 0 00 00 0 
0 0 0 1 0 1 0 0 0 .1 -a 1 0 0 0 0 0 0 0 0 0 -1 0 1 0 0 0 0 0 0 0 1 0 0 1 

BRAVAIS GRtOUP 8.xxII.1.1 IS O-EOUIVALENT TQ 8uXXII.1.a? 

TiE BRAVAIS GAROUP suXXII1.al2 IS GCNEAATEO OwV 

1 00 0 00 1 00 0 00 1 00 0 00 1 00 0 00 -1 00 0 00 1 00 00 0 
0 1 0 1 0 1 0 1 0 0 0 0 0 0 1 -1 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 -1 0 0 -1 
0 0 1 0 0 0 0 0 1 0 0 0 0 1 0 1 0 0 0 0 1 -1 0 1 0 0 1 0 0 0 0 -1 0 0 0 -1 
0 00 0 0-1 0 0 0 100 0 0 0 10 0 0 00 001 0 0 0 100 0 00 10 0 
0 0 0 0 10 0 00-1-11I 0 0 0 0 10 0 0011 -1 0 00 0 10 0 00 0 10 
0 0 0-1 00 0 00 0 01 000 0 01 0 0 0 100 000 0 01 0 00 00 1 



THE CRAVAIS GROUPIN .XXII.1.45. NNICH IS THE ZNiTERSCCTIOP OIF b6451*8.Xxjl.1.l*Xe4S1 AND GLib.?'. IS GVIENRATCO Sti 

1 0 0 1 1 0 1 0 0 0 0 0 -' 0 0 0 -1 0 1 0 0 0 0 -1 I 0 -1 0 1 0 o 1 1 0 0 1 0 -I - I 0 -I 0 1 0 0 0 0 0 1 1 -1 -1 0 0 1 0 -1 0 1 
0 0 0 *l *1 *1 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 1 1 1 0 0 1 0 0 0 
0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 1 0 -1 -I 0 0 -t 0 1 1 
0 0 0.2-1 0 00 00001 0 00 0000 10 0 0 0012 90 20-1 0 
0 0.111I 00 000 001 000 0 01 0 0 00 0 -1 00-111 I0 

6 
ORDER OWF PAVAIS GRP S.NXXIZ.1.46 64 2 

ODAS IS Or LATTICE DEFINING S.xxZI.1.46 INvYERS iTRANSrFORMTION 11441 ?LCOCNTAR'T DIVISOR OFr Xm4Em 

0 00 0 01 -110 000 
2 00 0 01 10 100 0 

11461 0 2 0 0 0 -1 *ShI4SI 2 -1 0 0 1 0 0 1 2 2 2 2 2 
0 0 2 0 0 1 -1 0 0 0 1 0 
ooo 02o0 -1 00 00 1 

0 00 02 1 2 00 00 0 
TiC SPACE OF IFOSS IF INED B' B.XXII.1.46 IS GENERAICO SI 

0 00 0 00 4 00 0 0? 0 0 0 0 0 0 000 0 00 0 00 000 0 00 00 0 
0 0 0 0 0 0 0 00 000 0 40 00 -? 0 0 0 0 0 0 0 00 000 0 00 00 0 
0 0 0 0 0 0 000 0 00 0 00 000 0 0 40 02 0 00 0 00 0 00 00 0 
0 0 0 0 0 00 0000 0 0 000 0 00 0 00 000 0 0 0 402 0 00 00 0 
0 0830 0 0 000 000 0 000 0000 0 0 000 0 00 0 00 000 00 0 04 2 
0 0 001 2 00 0 01 0 -20 0 01 0 0 20 01 00 0 201 0 00 0 21 

BRAVAIS GSX*P 8.XEII.1.1 IS Q-CQUIVALENT TO 8.XXII.1.46 

TH( eRAVAIS GROID. 8x I I.1 .416 IS GE1CRATCD 81Y 
1 0 0 0 0 1 -1 0 0 0 01 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 
0 100 0- 0 10 0 00 0-I0 0 01 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 1001 0 0 10 00 0 0 10 0 0 00-10 0-1 0 0 10 00 0 0 100 0 
0 0 0 101 0 0 0 100 0 0 0 100 0 0 0 10 00 000-10-1 0 00 10 0 
0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 I1- 
0 00 00-1 0 00 0 01 000 0 01 0 00 0 01 000 0 01 0 00 001 

ORDER OF' BRAVAIS GRO" Sl.XXII.1.47 12 S 2 

BASIS OF LATTICE DEFINING S.IXII.1.47 INVERSE TRAnSWOIAION v1471 ELEIENiTARI OIVISOAS OF X1471 

1 1 1 1-1 1 ~~~~~~~0 20 -20 0 
11473 1 1 1 111 4e1147) -2 2 0 0 0 0 1 2 2 2 2 4 



ORDER OF BRAVAIS GROUP .xxII.119 : 4 * 2 

BASIS OF LATTICE OCflNlNG B.XxIII.1.18 ICS tE W TRANSFORSTIOw 11181 ELEMENYTAi DIvIsoS Of XEllB 
1 0 0 0 0 0 2 0 0 0 0 0 

0 1 0 0 00 0 2 0 0 0 0 
guSh s o 0 0 1 0 -1 0 Z UI s 1 0 0 1 0 1 0 1 1 1 2 2 

0 0 0 1 0 -1 00 0 1 0 1 
0 0 1 0 10 00 1 00 O 
0 0 0 101 00 0*1 0 1 

THE SPACE O fOR$ fIxED BY 8.xxIII.1.1a IS GNCRATEO B8 
1 0 0 0 0 000 000 0 000 0000 0 0 000 000 0 00 0 00 0 00 00 0 

0 10 0 0 0000 000 0 000 0000 0 0 000 0 00 0 00 000 0 00 00 0 
0 0 0 0 0 0 0 0 1 0 -1 0 0 0 0 1 0 -1 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 
0 0 0 0 0 0 000 0 00 001 0-1 00 0 001 0-1 0 00 0 00 0 00 10 1 
0 00 0 00 0 0-1 0 10 0 0 0-1 01 0 0 0 0 00 001 0 10 0 00 00 0 
0 0 0 0 00 0 00 000 0 0-1 0 1 0 0 00-1 01 0 00 0 00 0 00 10 1 

BRAVAIS GROUP S.XXIII.1.1 IS O-EOUIvALCNT to S.xxIII.1.18 
THE WUVAIS GROUP S.XXIII.1.189 IS GPENERATEO Si 

0 -10 0 00 0 10 0 00 1 00 0 00 1 00 0 00 1 00 00 0 
1 00 0 00 1 00 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 10 00 0 0 10 0 00 00001 00 00 00-1 0 0 0 100 0 
0 0 0 100 0 0 0 10 0 0 00 001 0 0 0 100 0 00 0 0-1 
0 00 0 10 000 0 10 0 0 10 00 0 0-1 0 00 0 00 0 10 
0 00 0 01 0 00 001 0 0 0 10 0 0 00 001 0 0 0-10 0 

OADER Of ORAVAIS GROUP 8.XXIII..1. 64 a 2 

OASIS Of LATTICE DEFINING 8.XxIII.1.19 INYCASC TRIANSOAP110TIO Th IE4)LEPENTART DIV ISORS oW X il1l 

1 00 0 00 2 00 00 0 
1 1 0 0 0 0 -2 2 0 0 0 0 

Xh1i1z 0 0 1 0-1I 0 211u 0 0 1 0 1 0 1 1 1 1 2 
0-1I 0 1 0 1 I1 1 0 1 0-1I 
0 0 10 10 0 0 -10 10 
0 0 0 -1 0 1 -1 1 0 1 0 1 

TIC SPACE Ofr IF0AS IFINED By q.xxIII.1.1? IS GaENERATED BSW 

2 10 0 0 0000 000 0 000 0000 0 0 000 000 0 00 0 00 0 00 00 0 
1 10 0 0 0 0 00 000 00-I10 10 0 10.1 0-1 0 00 0 00 0 00 00 0 
0 0 0 0 00 001 0-10 01 0 10 1 0 00 0 00 0 0 10 10 0 00 00 0 
0 0 0 0 0 0 000 0 00 001 0-1 0 01 0 10 1 0 00 0 00 00 0 10-1 
0 00 0 00 0 0-1 0 10 0 10 -1 0-1 0 0 0 0 00 001 0 10 0 00 00 0 
0 0 0 0 0 0 000 0 00 0010-10 0-1 0 101 0 0 0 0 00 000-10 1 

BRAVAIS GROUP 8.XXIII.1.1 IS Q-COVIVALENT TO 8.XxIllI.119 
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THE SPACE OF FORMS FIXED BY B.XvI.1.26 IS GENERATED Ot 

1 00 0 00 0 10 0 0 000 00000000 000 000 0 00 0 00 0 00 00 0 
0 00 0 00 1 00 0 00 0 10 0 0 00 000 000 0 00 0 00 0 00 00 0 
0 0 0 0 0 000 000 0 000 00000000 000 000 000 0 00 0 00 00 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 *1 *1 0 0 0 * 1I 0 0 0 1 1 * 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 *1 1 1 0 0 0 *1 I *I 0 0 0 1 1 . 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 *1 1 1 0 0 0 *i 1 0 0 0 1* I 

0 0 0 0 0 0 

ORAVAIS CR0U9 SAYI.1.1 IS O-EOUIYAENI TO B.XVI.l.2b 

TIE BRAVAIS G0UP S.Xvl.1.2& IS GENERATED 0Y 

*l00 0 00 1 00 0 00 100 0 00 1 00 0 00 1 00 00 0 
0.-10 0 00 0 10 0 00 0 10 0 00 0 10 000 0 10 00 0 
0 0 1 0 00 00 1 0 0 0 00 1 0 0 00 00 1 0 00 00 i -10 0 0 
0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 1 -1 0 0 0 0 -. 1 0 0 0 1 0 0 
0 0 0 0 1 0 0 0 0 1 0*1 0 0 0 0 1 0 0 0 0.1 0 1 0 0 0 0 1 0 
0 00 001 0 0 01 0 0 0 0.110 0 00 0 01 0 00 001 

ORER Of AVAS GU B.XA" V. 1.27 * 2 

BASIS OF LATTICE DEFINING B.XvI..227 Ik:vRSE T*RASFOA TIOW 1127l ELEPINTAY DIVISORS OIF XI271 

1 0 0 0 0 0 2 0 0 0 0 0 
0 1 0 0 0 0 0 2 0 0 0 0 

X12n 0 0 1O 1 1 0 2eSt2? 0 0 1 1 0 1 1 1 1 1 2 2 
0 0 0 0 -1 0 0 - 0 1 1 
0 0 0 01 0 O -1 0 
0 0 11 0 0 1 1 0 O 

THC SPACE OF FOM Fi;XED BR S.XVI.1.27 IS GLNEAAIED ST 

1 0 0 0 00 01 0 0 00 00 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 0 
0 0 0 0 00 10 0 0 0 0 01 0 0 00 00 0 0 00 00 0 0 0 00 00 0 0 0 0 
0 0 0 000 0 0 000 00 0 0 0 00 00 01 10 00 0 0 0 0 00 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 O 10 0 0 0 0 1 0 0 0 0 1 1 

0 0 000 000 000000 000.1 001 

0 0 1 1 0.1 
0 0 1 1 0.1 
0 0 .1 *1 0 1 

BRAVAIS GROUP BD.XV.1.1 IS Q.EQUIVALENI TO B.XYI.1.27 



THE BRYAIS GOU S.XYI.1.43 IS GENERATED 01 

1 0 0 0 0 0 ' 0 0 0 001 0 0 0 00 10 0 0 0 00 10 0 0 0 0 
0 0 1 0 00 01 O 0 0 0 1 O O O 00 0 0 10 0 0 0 0 1 O O O O 0 10 0 0 0 001 0 0.1 0 0 10 00 0 0 10 00 0.-10 00 1 
0 0 0 10 00 001 01 0 0 0.1 0 1 0 0 0 100 0 00 10 0 
0 0 0010 00 0 0 1 1 00 0 0 1 0 00 0 '0 1 -1 00 0 0 1 0 
0 00 0 01 000 0 0.1 0 00 0 01 000 0 01 0 00 00 1 

ORAR Of SAVtAIS GRO. S.xVI.1.44 32 * 2 

BASIS Of LATTICE DEfINIG *.XVi.w.n InVER$( TRAMSFOUATION 11441 ELEPIkTARI OgIISOS Of X4431 

0 0 1 0 0 0 0 2 0 0 0 0 
1 0 0 0 00 00 0 0 0 2 

X1441 00-1 0 0 2 2 0 0 0 000 1 1 1 2 2 
0 0 2 00 -1 0 10 
0 0 0 2 0 1 0 0 10 
0 1 0 0 0 0 1 0 1 0 0 

THE SPACE OF fORI fIxED SI S.XVI.1.44 IS GENERATED SI 

0 0 0 0 00 00 1 0 0 00 10 0 0 0 0 00 0 0 00 00 0 0 0 00 00 0 0 0 0 
0 0 0 0 00 00 0 0 00 00 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 0 
0 0 1 0 00 10 0 0 0 0 00 0 0 0 0 00 1 0 0 -2 0012 0 0 0 0 1 0 2 0 
0 0 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 0 0 0 2 4 00 00 0 0 0 0 
0 0 0 0 00 00 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 0 0 0 2 0 4 0 
0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 00-2 00 4 00 0 0 0 00 00 0 0 0 0 

0 0 0 0 0 0 
0 1 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

DRAVAIS GRO"P S.XVI.1.1 IS 0-COEIVALEkT TO S.XVI.1.44 

THE PRAVAIS GRP *.XVI,144 IS GENERATED 01 

-10 0 0 0 0 10 0 0 0 0 10 0 0 0 0 10 0 0 0 0 10 0 0 0 0 
0 1 0 000 01 0 0 00 01 0 0 0 0 0 1 0 0 0 0-10000 
0 0-1 0 0 0 00 1 0 0 0 00 1 0 0 0 00 1 0 0 0 0 0 1 0 0 0 
0 0 1 1 0 0 0 0 0 1 0 0 0 0 -1 -1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 
0 0 1 0 10 00 0 0 1 O0 0 0 0 1 O 0 00-10-1 0 0 0 0 0 1 0 
0 0-1 0 01 00 1 0 0 -1 00 0 0 0 O1 00 0 0 0 1 00 0 0 0 1 



mE sPAcc o rQa% rIxco BY BexVII.1 IS CEMERATEO Si 

0 0 0 0 00 0 00 000 0 0 0-1 01 1 0 0 0 00 0 00 000 0 00 00 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0000 0 1 0 0 0 0 00 1 0 0 
0 0 0 0 0 000 0000 000 0000 0 0 000 0 00 0 00 000 0 100 0 
0 0 0 11 1 0 0 0 1 0.-1 -' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0121 00 0 0 0 0 0 0 000 0 0 0 0 0 
0 0 1011 00 -000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

PRAVAIS GRUP BD.EVII.1.1 IS 0-COUIYALEWT TO S.XvII.1.? 
TwE SDAAVAIS GROWj SMItlfl,.2 IS GENEPAYCO SBT 

1 00 0 00 1 00 0 00 *1 00 0 00 1 00 00 0 
0 10 0 00 0 10 0 00 0 10 0 00 0-1 0 00 0 

00 10 00 0 0 10 00 0 0 10 00 0 0.-100 0 
0 0 1 0 o 00 0 0 0 -1 00 0 0 01 00 0 1 0 0 

0 0 -1 -1 1 0 0 0 1 1 1 0 0 0 0 1 0 0 0 0 0 1 0 
00 011 0 0 0100 0 0 0 100 0 00 00 1 

OAIXR Of NAAIS CA O O B.xvII.1.) fl 2s 

BASIS Of LATTICE OUfINIWG S.xvII.1.) INVERSE TRAAWNSf OTI0l ua33 ELE,(NTAAV DIvISORS Of msa 
1 00 0 00 2 00 00 0 

0 10 0 00 0 20 00 0 
'63' : 0 0 0 0 I -1I.') 0 0 0 2 0 0 1 1 1 1 1 2 

0 0 10 00 0 00 00 2 
0 00 0 11 0 0 10 10 
0 0 0 100 0 0-1 0 60 

THE SPACE OF FORPIS FIXE DY 91 .xvII.1.) IS GoEN4ERATED Si 

1 0 0 0 0 000 00000 0 0 0 0 0 0 000 0 00 0 00 000 0 00 00 0 
0 10 0 0 0000 0000 000 0000 0 0 000 0 00 0 00 000 0 00 00 0 
0 0 0 0 0 0 000 0 00 0 0 001.1 0 0 10 0 0 0 00 000 0 00 00 0 
0 0 0 0 0 000 0000 000 000000 0 0 0 0 00 0 00 000 0 00 01 1 
0 0 0 0 00 0 0001 -1 0 0 10 00 0 00 0 00 0 00 0 11 0 00 10 0 
0 0 0 0 0 0 0 0 0 0 -1 1 0 0 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 

0 0 0 0 0 0 

ORAfAIS GARO P S.XvI I1 .2 IS 0-EQUIVALENT TO S.XWI. 3 



FAMILY ; xtx 
R OF PARATERS OF FWiMPACE 7 

bastR OF Z-CLASS(S Of ALMOST DECOMPOABLE OAAVAI$ GA S : I 
R OF Z-CLASSES Of AVAIS GAOUS : 3 

OROR OF ALiOST DCWOSABtE OAVAIS AQP B.Ix.1l. B * 2 

THE SPACE OF' FOtM fIxED Ow B.XX.lx.1 IS GESCRATtEo B 

1 0 0 0 00 0 00 000 0 0 10 00 0 0 0 10 0 0 00 000 0 00 00 0 
0 1 0 0 0 0 0 0 0000 0 0 0 1 00 00 0 1 0 00 00 0 0 0 00 00 0 0 0 0 
0 00 0 00 0 0 10 00 1 00 0 00 0-1 0 0 00 0 00 0 00 0 00 00 0 

0 0 0 000 000 100 100000 0000 
0 0 0 000 000 000 000000 0000 
0 0 0 000 000 000 000000 0001 0 0 0 0 0 0 

THE BRAVAIS GROUP S.Xlx.i.l IS GENERATCO ST 
0.-1 0 0 0 0 1 0 0 0 0 0 
1 00 0 00 0 10 00 0 
0 0 0-1 00 0 0 100 0 
0 0 10 00 0 00 10 0 
0 0 0 0 10 0 0 001 0 
0 0 0 0 0 1 0 0 0 0 0 *1 

3 
OROA Or OAAAIS GADw s.XlX.ia a 2 

BASIS or LATTICE DEFINING *.XIX. u.2 INVEASE IAANSFOMNTIOS 'r2l CLCPCN4IMI DIVISOS or X1?1 

0 00 0 10 0 0 200 0 
0 00 1 11 0 00 20 0 

x 1' z I 0 0 0 0 0 2"'?'1 2 0 0 0 0 0 21 1 1 1 1 2 
0 10 0 00 .11I0 0.1 0 
0 0 0.101 2 00 00 0 
0 0 10 00 I110 0 10 



THE SPACE OF FOMS frIXED OwY BD. XxI1.1.b IS GENERATED StI 

I100 0 00 1 10 0 0 000 00000000 000 0000 0 00 000 0 00 00 0 
0 00 0 00 1 10 0 00 0 1 1 0 0 0 0 0 0 000 0 00 000 0 00 00 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 .1 I 0 0 0 0 0 1 *1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 1 0 0 0 0 0 1 *1 *1 0 0 0 0 0 0 
0 0 0 0 0 000 00000 00 00000000 000 0000 0 00.111 0 00 0 1-1 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Od 1 1 0 0 0 0 1 I 

BRAVAIS CRA19 S.xxII,1.1 IS Q-EWIVALENT TO S.X.ILI.6 

THE SOAYAIS GA"OUS.XXII.1.b6 IS GENERATED By 
-1 00 0 00 1 00 0 00 1 00 0 00 1 00 0 00 1 00 0 00 1 00 00 0 
2 1 0 0 0 0 .2 .1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 
2 0 10 00 *2*2 1 0 00 0 2-1 0 00 0 0 10 00 0 0 10 00 0 0 100 0 
2 0 0 1 0 0 .2.-2 0 1 0 0 0 2*-2 1 0 0 0 0 2.-1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 
1 0 0 0 1 0 -1 -1 0 0 1 0 0 1 *1 0 1 0 0 0 1 -1 1 0 0 0 0 1 0 .1 0 0 0 0 0 1 
1 0 0 0 0 1 .1 -1 0 0 0 1 0 1 .1 0 0 1 0 0 1 *1 0 1 0 0 0 1 .1 0 0 0 0 0 1 0 

6 
OWEA or BRAAAIS GA"* S.XXII.1.? 64 ?2 

sBASIS or LATTICE DEfINING S.XXII1.?. I NYE ASC IPANSFORDAMT I ON V17 ELCPCNTAAI olviWso Or xi?' 

0 0 01 0 -1 0 20 00 0 
1 00 0 00 0 00 00?2 

EI?I z 0 0 1 0 -1 0 Zu? 0 0 1 0 ' 0 1 1 1 2 2 
0 0 0 101 1 00 10 0 
0 0 10 10 0 0-1 01 0 
0 10 0 00 -1 0010 0 

THE SPACE (W FORMS FIXED OBr OuII- . 1 7 IS GUNERAICD IB' 

0 00 0 00 1 0 0 0 0 00 00000000 000 0000 0 00 000 0 00 00 0 
0 0 0 0 0 000 00000 00 00000000 000 0000 0 00 000 0 10 00 0 
0 0 0 0 0 0 000 0000 001 0.-1 0 0 0 0 000 001 0 10 0 00 00 0 
0 0 0 10.1 0 0 0 0 0 0 000 0000 0 001 01 0 00 0 00 0 00 00 0 
0 00 0 00 0 00 0 00 0 0-1 0 1 0 0 0 0 000 001 0 10 0 00 00 0 
0 0 0.-1 0 1 0 0 0 0 0 0 *0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 

BRAVAIS GROUP B.XKII.,1, IS Q.CQUIVALCNT TO O.XXII.1.? 

THC SPAVAIS GRtOLP O.XXII.1.? IS GENERAtED OBr 

1 00 0 00 -1 00 0 00 1 00 0 00 1 00 0 00 1 00 0 00 1 00 00 0 
0 10 0 00 0 10 0 00 0 10 0 00 0 10 0 00 0 10 0 00 0 -10 00 0 
0 0 10 00 0 0 10 0 0 0 0 0010 0 0 10 0 0 0 000-1 0 0 0 100 0 
0 00 0 01 0 0 0 100 0 0 0 10 0 0 000 0.1 0 0 0 100 0 00 10 0 
0 0 0 0 10 0 0 0010 0 0 10 0 0 0 0 0010 0 0-1 0 00 0 00 0 10 
0 0 0 10 000 000001 0 00 0 01 0 0 0.1 00 0 00 001 0 00 00 1 



OQAQR OF BRAVAIS CORD S.xXII.1.20 64 26 

BASIS Qf LATTICE Ot tINIWG B.xxII,1.2S INVERSE TRANSFOMWATION 112O3 ELEPCNTAAV DIVISORS OF xs12S 

0 0 0 1 0 1 0 0 2 0 0 0 
0 0 0 1 2 -1 - 1 0 1 

xn21 * 1 0 0 0 0 0 2$1320 ? 0 0 I- 1 1 1 1 1 1 2 2 2 
O O 0 1 0s I O O 0 O 
1 1 1 0 0 0 0 0 0 O 
0 -1 1 *1 0 0 1 0 0 -1 0 0 

THE SPACE OF FOA"S PIKED ST S.XXII.1,28 IS GCAtRAIED SI 

0 0 0 0 00 00 0 0 0 0 10 0 0 0 0 00 0 0 0 1 0 001 0 0 0 0 0 0 
0 0 0 0 0 0 00 000 0 000 0000 0 0 000 000 11001 0110 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 1 0 -1 1 -1 0 0 
0 0 0 1 0 1 0 C 0 1 2 -1 0 0 0 0 0 0 0 0 0 1 0 -1 0 0 0 0 0 0 0 1 *1 1 0 
0 0 0 0 00 00 0 2 4 -2 0 0 0 0 00 00 0 0 00 00 0 0 0 0 00 0 0 0 0 
0 0 0 1 0 1 0 0 0 -1 -2 1 0 0 0 0 0 0 0 0 0 -1 0 1 1 1 1 0 0 1 0 0 0 0 0 0 

SPAVAIS GAO(P B.XXII.i.i IS Q-EQUIVAaENT TO S.XXII.1.2S 

THE BAVAIS GROU# B.XXII.1.?8 IS GECRATCO By 

1 00 0 00 1 00 0 00 -1 00 0 00 1 00 0 00 100 0 00 100 000 
0 1 0 1 0 1 0 1 0 0 0 0 1 1 0 0 0 0 0 1 0 0 0 0 - 0 -1 0 0 -1 0 0 1 -1 0 0 
0 0 1 0 0 0 0 0 1 0 0 0 10 1 0 0 0 0 0 1 -1 0 -1 0 0 0 0 1 0 1 0 0 
0 00 00 -1 0 0 0 10 00 00030 00 0 00 00 0 0 0 100 0 00 10 0 
0 0 0 0 1 0 0 0 0 -1 -1 1 0 0 0 0 1 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 0 1 0 
0 0 0-1 0 0 00 000001 0 00 001 0 0 010 0 0 00 001 0 00 001 

6 
OAOCA Or ORAWAIS GCOA" OB.XXII.fl 64 O 2 

BASIS Of LATTICE f INI W XXNGSxxII.1.fl2 InvESE TRANSVObITION u1fl EtLEPWTAMT DIVISS Of Xsfll 

0 0 1 0 0 0 0 0 0 0 2 0 
0 0 1 0 2 0 0 0 0 0 0 2 

xs2iu 1 0 0 -1 0 0 2 2.' 1a 2 0 0 0 0 0 1 1 1 2 2 2 
0 0 1 2 00 -0 0 1 0 0 
1 0 0 0 0 0 - I 1 0 0 0 0 
0 1 0 0 0 0 1 0 1 0 0 

THE SPACE OF FORM FIXED BT B.XXII.1.f9 IS GEOAATCO BY 

0 0 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 00 10 0 0 0 0 00 0 0 0 0 
0 0 0 0 00 00 0 0 00 00 0 0 00 00 0 0 00 00 0 0 00 01 0 0 0 0 
0 0 1 0 00 00 1 0 2 0 00 1 0 0 -2 001 a 200 00 0 0 0 00 00 0 0 0 0 
0 0 0 0 00 00 0 0 0 00 00 0 0 0 00 00 2 4 00 00 0 0 0 00 00 0 0 0 0 
0 0 0 0 00 00 2 0 4 0 0 0 0 0 ?0 0 0000 00 00 n 0 0 0 O O O O O O 
0 0 0 0 00 00 0 0 0 0 0 0-2 0 0 4 0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 

BRVAIS GRUP B.XXIlI.1. IS 0-EQUIVALENT tO B.XXII.1.24 



THE SPACE OF FOUl FIuEDO S S.XX11.l.47 IS NECRATID IT 

THE $SUGftOs. W O ."1II.1.1 IS O-COu1vALEWtT TO S.xxuI1147 W4AS 1"Xx 2 AM IS O(CAEATEO Sir 

*1 0 0 0 0 0 -1 0 0 0 0 0 -, 0 0 0 0 0 "1 0 0 0 0 0 -I 0 0 0 0 0 
0.1 0 00 0 0 10 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 10 00 0 0-1 0 00 0 0 10 00 0 0 10 00 0 0 100 0 
0 0 0 100 0 0 0 10 0 0 00-1 00 0 0 0 100 0 00 10 0 
0 0 0 0 1 00 0001 000 00001 00 0 000.-10 0 00 0 10 
0 00 0 01 000 0 01 0 00 0 01 000 0 01 0 00 00.-1 

TiC MAJV A IS GM"P S.uuxI1. 1. 47. WHICH IS THE IWTEBSECTIOWt OF 14?I.NI1114? p~ . Z i. IS CpC(ftATEO ST 

1 0 -1 0 0 0 1 1 0 1 0 1 1 1 -I 0 0 0 1 0 0 0 -1 1 1 0 0 1 -1 0 
-1 0 -1 -1 1 .1 0 1 0 0 0 0 1 0 1 1 1 1 0 1 0 0 0 0 0 1 0 0 0 0 

0 0.1 0 00 1 101.1 1 1101I 11 1101 1 1- II0 1-11I 
0 0 1 1 0 0 0 .1 0 0 0 -1 -1 0 0 0 1 -1 *1-1 1 0 0 0 0 0 0 0 1 0 
1 1 0 1 0 1 1 0 .1 0 0 0 0 1 -1 0 1 0 0 0 0 0 0 1 0 0 0 1 0 0 
0 0 1 0 0 1 0 *1 0 -1 0 0 -1 0 0 -1 1 0 0 0 0 0 1 0 1.1 1 0 0 0 

OF)f OF AWUAIS G3tkP 5.usII.1.4S 32 a2 

mAStS OF LATTICE OCIFIWIIG SNII4SIt(f r5(TAWSFOVflT10t vs4Sa (L(IqWTAfv OlIVS0mS OF X149 

0 Q 1- 0 20 2 00 
2? 0 1 1 1-2 0 0 2 0 

a 0 0 -1 1 1 14141 a 0 0 1 1 1 11 2 2 2 2 4 
0011110011. 
0 01110 011 
0 011100111 

THE SPACE OW rOUlS FI XED 5' S.N1II.1.4S IS GVOCAATCD 5' 

0 00 0 00 4 02 2.-22 0 0 0 0 0 0 000 0000 0 00 000 0 00 00 0 
0 4-2 -2 2 2 0 0 0 0 0 00 00000000 000 0000 0 00 000 0 00 00 0 
0 -2111 011110 01.110011110 01110 011 
0 -2 111 0111100.1110011110011.10 01- 
0 2-111 2 0.1111 00.1 11 00.1111 0011 .1 0 01 1 
0 -211?11 20111100.1110011110 0.111001.1 

THE SuKAGP" OF 5.usII.1.1 IS Q-EOuIVALEWT TO 5.uhII.1.4S WAS INK i 2 Ut IS GESCRATED SIT 

.1 00 0 00 1 00 0 00 1 00 0 00 1 00 0 00 1 00 00 0 
0 10 0 00 0-1 0 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 1 0 0 0 0 0 1 0 0 0 0 0 -1 0 0 0 0 0 -1 0 0 0 0 0 -1 0 0 0 
0 0 0 100 0 0 0 10 0 0 00.1 00 0 0 0 100 0 00 10 0 
0 0 0 0 1 00 0001 000 00001 00 0 000-1 0 0 00 0 10 
0 00 0 01 000 0 01 0 00 0 01 03a0 0 01 0 00 00.1 



"lC BRAVAIS GAXP 9.xII31.19 IS GENERATEO SI 

-1 -1 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 
2 1 0 0 00 0 -10 0 0 0 01 0 0 0 00 01 0 0 0 0 0 1 0 0 0 0 
0 0 1 0 00 00 1 0 0 0 00 0 0 1 O 0 00 0 0 -1 0 0 0 1 0 0 0 
1 0 0 *0 0 0 -1 0 1 0 0 0 1 0 0 0 -1 0 0 0 1 0 0 0 0 0 0 0 1 
0 0 0 0 10 00 0 0 1 O 0 00 1 0 0 0 00-1 0 0 0 0 0 0 0 1 0 
1 0 0 0 0 1 0-1 0 0 0 1 0 1 0-1 0 0 0 0 0 0 0 1 0 0 0 1 0 0 

OAft or SPYAVAIS rAUP B.XXIII.120 64 : 2 

BASIS OF LATTICE DEFINING B.XXIII.1.20 INVERSE TRANSFORMATION 11201 ELEMENTARY OIVISORS OF Xi2aO 

1 0 0 0 0 0 2 0 0 0 0 0 
0 1 0 0 0 0 0 2 0 0 0 0 

X1201 s 0 0 0 1 -1 -1 2S"?0a 2 0 0 0 2 0 0 1 1 1 1 2 2 
0 0 10 00 0 0 100 1 
0 0 0 1 110 0 -1 0 10 
0 0 0 1 0 0 0 0- 1 

THE SnCcE Of fORK FIxco B, B.XKXII.1.20 IS GENERAEDO Si 

1 0 0 0 0 0 00 000 0 000 0000 0 0 000 0 00 0 00 000 0 00 00 0 
0 10 0 0 0 000 000 0 000 0000 0 0 000 0 00 0 00 000 0 00 00 0 
0 0 0 0 0 0 000 0000 0 001-1 -1 0 0 10 0 0 0 00 000 0 00 00 0 
0 0 0 0 0 0 0 0 0 1 -1 -1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1I - 0 0 0 1 
0 0 0 0 0 0 0 0 0 -1 1 1 0 0 -1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 
0 0 0 0 0 0 0 00-111 0 0-1 0 0 0 0 00 0 00 000-1-11 0 00 11 

mRAvAIS GROUP S.XXIII.1.1 IS OI-COUIV*LCNT TO S.XXIII.1.20 

'THE BRAVAIS ?R0D* S.XuIII.1.20 IS GENERATED SBT 

0 -10 0 00 0 10 0 00 1 00 0 00 1 00 0 00 1 00 00 0 
1 0 00 00 1 00 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 10 00 0 0 10 00 0 0-1 0 00 0 0 10 00 0 0 100 0 
0 0 0 100 0 0 0 100 0 00 0 11 0 0 0 10 0 0 000-1 -1 
0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 1 0.-1 0 0 0 -1 0 1 0 0 0 0 1 0 
0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 1 1 0 0 0 0 -1 -1 0 

ORE(A OF OAAVAIS 0A00P B.XXIII.1.21 164 2 

BASIS Or LATTICC O OINOIG BXXIII.1.21 IwvCRSC TRANSVOASTIOU 11211 CCEiu?MI DIVISORS OF X121 O 

0 0 10 00 0 00 20 0 
0 1 1 1 -1 0 -1 1 -1 0 0 -1 

11211a 0 0 0 0 -1 1 2S11,211 z 2 0 0 0 0 0 1 1 1 1 2 2 
1 00 0 00 -11I0 01 1 

0 0 0 0 1 1 00 -1 0 1 0 
0 -1 0 1 0 -1 0 01 0 1 0 
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THE BRAVAIS GROUP S.XVl.1.fl IS GENERAICO 8'Y 

-"100 0 00 3 00 0 00 1 00 0 00 1 00 0 00 1 00 00 0 
0310 0 00 0310 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 3 0 0 0 0 0 0 1 -3 0 0 0 1 0 1 -1 0 0 1 0 0 0 0 0 0 -1 0 
0 0 0310 0 001 0 10 0 0 0 100 0 0 0 1 11 00 1 0 03 
0 0 0 031000 0001 000 000 001 00 0 0 01 0 00 0 10 
0 00 0 03 0 00 0 03 0 0 0 030 00 00-1 0 0 00 00 1 

OROCA Of BAAVAIS OR Ou9.XVI.1*fl 32 2 

BASIS Or LATTICE DEFtINEG 8.XVI.1.28 IkVERSE TRANStObMT1(0g wfir C21LEPENTAtRI DIVISORS Or X"29' 

1 0 0 -300 3 00310 0 
0 10 00 -3 0310 0 03 

X12ta 2 0 0 1 0 -1 0 ZsTiflh a 0 0 3 0 3 03 3 1 2 2 2 
1 0 03100 -3 00310 0 
0 0 10 10 0 0'! 0 10 
0 10 0 03 0 -3 0 0 0 3 

THE SPACE OirF omiS rIXEO 01 S.XVI.3,29 IS GCNCRAICO SiD 
3 0 03100 038 00o-1 0 0 0 0 0 0 000 000 3 0 03100 0 00 00 0 

0 00 0 00 1 0 -"10 001 0300 0.1 0 0 0 0 00 0 00 000 0 00 00 0 
0 0 0 0 0 00 000000 0 00 0 00 0 0 10-10 0 00 0 00 0 0310310 

-3 0 0 100 0-10 0 01 0 00 0 00 000 0 00 3 0 03100 0 00 00 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -3 0 3 0 0 0 0 0 0 0 C. 0 3 0 3 0 
o0 00 000 -I10 0 100 0 -10 0 01 0 0 0 0 00 0 00 000 0 00 00 0 

0 00 00 0 
0 10 00 1 
0 00 00 0 
0 00 00 0 
0 00 00 0 
0310 00 1 

BRAVAIS GROUP S.XVI.1.1 IS 0.COUIVALCNT 10 SIXVI.1.20 
TIC SPAVAIS rAOUP SB.XVI.1.28 IS GCNCRATCO SiD 

0 0 0 100 1 00 0 00 0 0 0-1 00 3 00 0 00 1 00 00 0 
0 00 0 01 0 10 0 00 0 10 0 00 0310 0 00 0 00 0 0.1 
0 0 10 0 0 0 0 0010 0 0 10 0 0 0 000 -30 0 03100 0 
1 00 0 00 0 0 0 100 -1 00 0 00 0 0 03100 0 00310 0 
0 00 0 10 0 0 10 0 0 0 0 0030 0 0 -30 00 0 00 0 10 
0 10 0 0 000 000001 0 00 0 03 000 0 03 0 -30 00 0 



OAKR Or RAVASS GROP OS.XVI1.45 '3 a 2 

OAStS Of LATTICC OEFINING .XVI.1.45 IYEW TRAnOftpIatIri 1451 ECCCNTSi OIVIS OS 451 

1 0 0 0 0 0 2 0 0 0 0 0 
0 1 0 0 0 0 0 2 0 0 0 0 

X145* 0 0 1 0 0 0 2*11451 0 0 2 0 0 0 1 1 1 2 2 2 
O 0 1 2 0 0 0 0-1 0 0 
0 0 1 0 2 0 00 -1 0 1 0 
O O 1 0 0 2 0 0 -1 0 0 1 

TH SPACc Or FORM FIXEO 01 S.XVI-1.45 IS GNECRAICO Sr 

I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1000 0 000 0 0 0000 0 0 0 0 0 0 
O O O O O O I O O O O O 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 00 1 0 0 0 0 0 1 2 0 0 0 0 1 0 2 0 
0 0 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 0 0 0 2 4 0 0 0 0 0 0 0 0 
O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O 0 2 0 4 0 
0 0 0 000 000 000 000000 0024 
0 0 0 000 000 000 000000 0000 

0 0 OO 4 0 

OAAVAIS GAO%P O.XVI.1.s IS O4OUoIVAtCNI 10 S.XVI.1.45 

THE OPAVAIS GRUP S.XVI.3.45 IS GENERATED SI 
.3 00 0 00 3 00 0 00 1 00 0 00 1 00 0 00 3 00 00 0 
0 0 0 010000 010000 010000 030000 
0030 0 01i0OO 001000 00 000 00 00 
0 0010 001100 001100 000 00 000 0 0 
0 0 0 0 1 0 0 0 1 0 1 0 0 0 0 0 1 0 0 0-1 0-3 0 0 0 0 0 3 0 
0 0 0 0 0 1 001001 0 0 0 0 1 0 1 0 0 0 0 0 0-1 0 0 1 

4 
ODER OF PIAVAIS GROUP S.XVI.1.416 16 '2 

SAS IS Or LATTICE DEFINING S.XV.3.46 INVERSE TRANSFQP31A10 Ve4441 CLEICNIARI DIVISOR OFr X14b6 

00 0 0 * *3 .1 0 4 0 0 1 0 
000 1 0 0 0 0 0 0 0 0 004 

X O461 a 0 0 . I 1 4s13461 a 1 0 1 1 1 0 1 1 1 2 2 4 
0 0 1 3 0 0 1 *1 0 - 1 0 
0 0 3 *1 3 1 *1 0 1 1 1 0 
0 1 0 0 -1 0111 0 



tHE BRAVAIS GCOW SAVII.I3. IS $(ECRAI(o SW 

0 -1 0 0 0 0 01 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 
1 0 0 0 00 3 0 0 0 0 0 0 1 0 0 00 0 1 0 0 0 0 

0 1 0 00 0 0 o 0 0 0 o o -1 o o o O o 1 0 0 0 
0 0 1 00 0 0 0 0 0 o o o o 1 0 0 O o 0-1 0 0 
0 0 0 0 1 0 0 0 0 3 I0 0 0 0 0 o 1 0 0 0 0 0-1 
0 0 0 O 0 1 0 0 0 0 0 3 00 0 0 0 o o o o -1 0 

(RoiR Of AWAIS GROUP S.XVII.1.4 32 * 2 

BASIS OF LATTICC DEFINING S.XVII.1.4 INVCRSE TRAISORAIATION 14' CELCNTART ODIVIS*5 OF X141 

0 0 0 1 0 0 0 0 0 2 0 0 
0 0 0 1 1 0 0 0 0 0 0 2 

X341 z 0 0 1 0 1 I1 25W141 a *1 1 1 0 -1 0 1 1 1 1 1 2 
10 0 0 0 0 2 0 0 0 0 0 
0 0 -1 0 0 1 -2 2 0 0 0 0 
0 1 0 0 1 11 1 0 

THE SPnCc Of roRm FlXcO si eX.VII.1.4 IS GCEtRATEO si 

0 0 0 0 00 00 0 0 0 o 0 00 3 0 o I I 3 0 0 00 00 0 0 0 o 0 00 0 0 0 0 
0 0 0 0 00 00 0 0 00 00 0 0 00 00 0 0 00 0 0 0 0 o 0 o 0-1 0 0 1 
0 0 0 0 00 00 1 03- 3 1 0 0 0 00 00 0 0 0 o 0 00 1 o 0-1 0-1 0 0 0 0 
0 O 0 2 1 0 00 0 0 0 0 0 0 0 0 0 0 0 0 000 0 0 000 0 0 0 0 0 0 0 
0 O 0 1 1 0 0 03- 0 1 0I 0 0 0 0 00 0 0 0 0 00 0 0 0 0 00 0 0 0 0 
0 0 0 0 0 0 0 0 1 0-1 3 3 0 0 0 0 0 0 0 0 0 0 0 0 0-1 0 0 1 0 1 0 0 0 0 

0 0 0 0 0 0 
0 1 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

BRAVAIS GRAOUP t.XVII.1.1 IS O-COUIVAECWT O T.OvII.1.4 

THE BRAVAIS GRO* S.XVII.3.4 IS GCNCRATEO SW 

1 0 0 0 00 31 0 0 0 00 0 - O O O 0 0 1 0 0 0 0 0 
0 3 0 0 00 03 0 0 0 0 03 0 0 0 0 0*1 0 0 0 0 
0 0 3 3 00 00 1 0-1 0 0 0 0 0 1 -1 0 0 0 0 0 1 
0 0 0 -1 -I 0 0 0 0 3 3 0 0 0 0 1 0 0 0 0 0 1 0 0 
0 O 0 2 1 0 0 0 0 0-1 0 0 0 0 0 1 0 0 0 0 0 1 0 
0 0 0 3 0 3 0 0 0 0-1 3 0 0-1 0 1 0 0 0 1 0 0 0 



THE SPACE OF FORMS FIXtO ST S.XIX.1.? IS OECERAIEO SiD 
0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 1 0 0 0 0.31 -1 0 0 0 0 0 0 0 0 0 0 0 0 
0 00 0 00 0310 0 00 0 00 1 13 0 0 0 0 1 0 0 00 000 0 00 00 0 
0 0 0 0 0 0 00 000 0 000 0000 0 0 000 000 0 00 0 00 0 0 01 0 1 
0 0 0 133 0 00 0 00 0 10 0 00 .1 0 0 0 0 0 0 001 0 1 0 0-1 000a 
0 0 0 1?2 0 00 0 00 31 0 0 00 *110 0 00 0 00 0 00 0 00 00 0 
0 0 0 1 1 3 0 0 0 0 0 0 0 1 0 0 0 0 - 0 0 0 0 0 0 0 0 -I 0 1 0 0 1 0 0 0 

0 00 00 0 
0 00 00 0 

SPAVAIS GWROIP e.XIX.3.1 IS 0-C0UIVALCN4t To S.XIX.1.2 

THt MRAVAIS GROUP S.XIX.1.? IS GENERATEO 5TY 

0 -10 0 00 1 00 00 0 
1 00 0 00 0 10 00 0 
0 0310 00 0 0-1 00 0 
0 00 1 10 0 00 0 03 
0 0 0-1 -3 - 0 00 0 10 
0 00 0 11 0 0030 0 

flMR OF BRAVAIS GROUP S.XIX.3.3 8la 2 

BASIS OF LATTICE DEFINING BuIXl.) INVERSE IRANSFOAMATION '.3i CLCICNTAAT OIVISOtS OF XI) 

1 00 0 00 2 00 00 0 
1 10 0 10 -11I0 0-1 0 

XI~I * 0 0 1 0 0 -1 21) 0 0 1 1 0 3 3 1 1 1 2 2 
0 0 0 100 0 0 020 0 
0 -10 0 10 -11I0 0 10 
0 01 -1 0 1 0 0 11031 

INC SPACE OF lrOAMS IFIXED BV e.XIX.3.3 IS GPENERATED IB'f 

?310 0310 00 000 0 00 0011I0 -1 0 0-110 1 0 00 0 00 0 00 00 0 
3 3 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 -1 0 0 1 0 3 0 0 -3 0 0 0 -3 3 0 -3 
0 0 0 0 0 0 0 0 3 0 0 -1 1 0 0 0 0 0 -1 -1 0 0 -1 0 0 0 0 0 0 0 0 -3 0 0 3 0 
0 0 0 0 0 0 0 003 00 1 10 0 10 1 0 0 0 0 0 0 00 000 0310 0 -30 
3 3 0 0 3 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 -1 0 0 3 0 -3 0 0 3 0 0 0 3 -3 0 3 
0 00 0 00 0 0-1 0 01 .1 00 0 00 1 10 0 1 0 0 00 000 0 -30 0310 

0 00 00 0 
0 00 00 0 
0 0 1 -3 0 3 
0 0 -3 3 0 -1 
0 00 00 0 
0 0 3 -3 0 1 

BRAVAIS GROuP S.xlz.1..3 IS O-COUIVAtCNI 10 5.XIx,1.) 



ORDER OF BRAVAIS GAOU* S.xxII.1.O : 4 s26 

BASIS OF LATTICE KFINim s.xxII.s.e INVERSE TRANOFOWTION Viris CLCICWTrAAV OIVISWAS Of XIS'I 

01I0 0.10 0?20 00 0 
1 00 0 00 1 00 10 0 

KISI 0 0 1 0 0 -1ITS 0 0 1 0 3 1 1 1 1 3 ? 
0 10 0310 0 00 0?20 
0 0 03100 -1 00 10 0 
0 01I-1 03 0 0-1 031 

THE SPACE OIF FrOAS rI XEID SID ID.XXI I .1.I IS GCNERATES 8ow 
0 00 0 00 3 0 0 0 0 00 0000 0 0 000 0 00 0 00 000 0 00 00 0 
0310 0-3 0 000 0 0 0 000 000 0 10 0 1 0 0 00 000 0 00 00 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 -3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 I3 0 3 
0 0 0 0 0 00 0000 0 0 000 000 0 00 0 00 0 0 0 100 0 0-33I0-3 
0 -30 0310 0 0000 0 00 0000 0 00 0101 00 0 00 000 0 00 00 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 -3 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 - 0 

SRAVAIS GROuP S.xKII.i.1 IS O-EOUIVALCNT TO S.XKII.3.0 

T.E BRAVAIS GMO" S.EEII.3.S IS GENERATED Sy 

3 00 0 00 -300 0 00 1 00 0 00 1 00 0 00 1 00 0 00 3 00 00 0 
0 0 0 030 0310 0 00 0 10 0 0 0 0 000-I0 0310 0 00 0310 00 0 
0 0 3 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 3 -3 0 0 0 0 0 1 0 I3 
0 0 03100 0 0 0 100 0 0 0 100 0 0 0 10 0 0 00-300 0 00310 0 
0 10 0 0 00 00001 00 0 0 0010 01 0 0 00 0 0 0 030 0 00 0310 
0 0 0 0 0 3 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 . 0 3 0 0 .3 30 0 

ORDER OF ORAVAIS GROWP 8.XKII 39 : 4 II 2 

OASIS OF LATTICE DEFINIIG S.xXII.1.9 INVERSE TRANSFSUAMTI0I ir 19 CLCPCNkTAAV SI VISORS OF Xoii 

I030 00-0 0?0 1000 
xiii a 0 ~0 1 0 0 0 ?vi 0 0 2 0 0 0 3 

0 

1 0 0 030 0 -13I031-3 
0 1-13I031 -3 00310 0 
0 00 -3 0 3 0 -3 3 0 3 

THE SPACE Or IFORI FIrxED Sr ID.xx I1. 1. i IS GEC.~ RA'T(o Or 

3 0 0 0 -30 0 00 0 00 0 00 000 1 0 0 03 0 0 00 000 0 00 00 0 
0 00 0 00 0 10 0 0 00 000 0 00 0 00 000 031-33I0 1 0 00 00 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 -3 3 -3 0 -1 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 -3 3 0 1 0 0 0 1 0 -1 
-30 0 0 1 00 0000 0 00 000000 3 0 0 0310 0 00 000 0 00 00 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 1 30 3 0 0 0 -1 0 

BRAVAIS GROUP 9.xxII.1,1 IS O.EOVIVALENT TO 5.KX33.1.i 



TwE eRAVASS GAOUP B.1UII.l.241 IS CEEOOATCOD BY 
1 00 0 00 1 00 0 00 3 00 0 00 1 00 0 00 .1 00 0 00 1 00 00 0 

0 10 0 00 0310 0 00 030 0 00 0 10 0 00 0 10 0 00 0 -10 00 0 
0 0-1 0 00 0 0310 00 0 0 10 00 0 0 10 00 0 0 10 00 0 0 100 0 
0 0 13100 0 0 0 100 0 0 0 100 0 0-1 -1 00 0 0 0 100 0 00 10 0 
0 0 1 0 3 0 0 0 -a 0 -a 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 
0 0 -1 0 0 1 0 0 0 0 0 3 0 0 1 0 0 -3 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 

GAPER OF BRAVAIS GROUP S.X X I1. 1230 2?1 

BASIS QF LATTICE IErIWING S.XXII.1.)0 INVERSE TAAMVQAMATIQN ue)' CIEdCNMIEAR OIVISOAS Olr X1)0I 

0 01 1 11 0 00 0 40 
0 0 11 I1-1 0 00 00 4 

XI3oI 0 0 -1 -1 1 1 401.303a 1 1- 1 0 0 1 1 1 ? ? 4 
0 0 -1 1 1I 1 -1 -1 1 0 0 
1 00 0 00 1 10 0 
01 00 1 -1 1 -1 0 0 

THE SPACE OF FORMS FIXED St S.EEII.1.30 IS GIEICATED Sr 

0 0 0 0 0 00 000000 0 0 0 0 0 0 0 00 000 1 00 0 00 0 00 00 0 
0 0 0 0 0 0 00 0000 0 0 0 0 0 0 0 000 000 0 00 0 00 0 10 00 0 
0 0 1 1 1 1 0 0 1 .3 3 .3 0 0 1 3 -1 '3 0 0 1 -1 -1 1 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 1 3 0 0 -1 1 .3 3 0 0 1 1 -1 -3 0 0 -1 1 1 -1 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 1 3 0 0 3 -31 I.3 0 0 -1 .31 1 0 0 -1 1 1 -1 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 1 3 3 1 0 0 -1 3 .3 3 0 0 -1 .31 1 0 0 3 1 -1 .1I 0 0 0 0 0 0 0 0 0 0 0 0 

THE SL*GAOVP OF S.XXII.3.3 IS 0-COVIVAL.ENT TO S.MXII.120 n4AS INOEx Z AIO IS (iEO(RAT(O01S 
-1 00 0 00 -3 00 0 00 -3 00 0 00 3 00 0 00 1 00 00 0 
0 -1 0 0 0 1 030 000 0310 0 00 030 0 00 0 10 00 0 
0 0310 00 0 0-1 0 00 0 0310 00 0 0 10 00 0 03100 0 
0 0 0310 0 0 003 00 0 0 0 -300 0 0 0 100 0 00310 0 
0 0 0 0 1 00 00003 00 00003 00 00 00-1 0 0 00 0310 
0 00 0 03 000 0 03 0 00 0 01 000 0 01 0 00 0 0-1 

THWE BRAVAIS GROU S.xxII.3.30, WHfICH IS THE INTCRSECTION~ Of v13C,1sS.XxII.1.lsXm3Os AIoCLGt',.1' Is GEHERAICEO eV 

3 00 0 00 3 00 0 00 300 0 00 -1 00 0 00 ' 00 00 0 
0310 0 00 0310 0 00 0310 0 00 030 0 00 0 -10 00 0 
0 0 0 0 -3 0 0 0 0 -3 0 0 0 0 0 0 0 -1 0 0 1 0 0 0 0 0 3 0 0 0 
0 0 0 0 0 -3 0 0 -1 0 0 0 0 0 0 0 -1 0 0 0 0 1 0 0 0 0 0 1 0 0 
0 0 -3 0 0 0 0 0 0 0 0 -3 0 0 0 -1 0 0 0 0 0 0 1 C' 0 0 0 0 1 0 
0 0 0 -3 0 0 0 0 0 0 -3 0 0 0 -1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 3 



THE PRAVAIS GA"OPS.XXII.1.48. WHICH IS THE INTERSECTII(" Or T134el9.XXII.1.1*X14el AND Gti.Zi. IS GLNCRATI(O Sr 

3 00 0 00 -1 0-1 -11I-1 1 0 133100 0 00 I100 00 0 
0 -3 I 1 -3 3 0 1 0 0 0 0 0 1 -1 1 1-1 0 1 0 0 0 0 0 1 0 0 0 0 
0 0310 00 0 0 10 00 0 0 0 0 1 0 0 0 0001 0 00 10 0 
0 0 03100 0 0 0 10 00 00000 -1 00 0 0-1 0 0 0 100 0 
0 0 0 0310 00 000 1 0 0 0310 0 00 00-1 00 0 00 00 -1 
0 00 0 03 0 00 001 0 00-100 0 0 10 00 00 00-10 

4 
ORMR or BRAVAIS GROUP S. XExI1. 1. 49 116 z 

BSASIS OF LATTICC DEFININ9G S.XXII.3.49 INVERSE TAAMSOAStATIONi n141 CLCPCNTAAV OIVISORS OF Xe449 

1 -1 -1 -1 -1 1 3~~~~~~I 100 1 - 
1 1 -1 1 1 1 ~~~~~~~~0 031-1 -g 

Ki4sa 1 1 1 1-1 143491 4so0 -1 -1 1 3 0 0 3 2 2 ? 4 4 
1 -1 1 1 -1 -1 -1 1 -1 3~~~~ 0 0 

-1 -1 1 1 -1 1 0 0 3 3~~~~ -g 

THC SP*CC QF room FIXcO Si 5.XXJI.I.14 IS GENCRAUED BY 

11-1-3 0 3 3 3- 3 3 3 3 1 1-3 3 1 -1 1.1 1 1 1- 0-- - - 
0-1 1 1 3 1- 3 3- 3 3 3 3 3 3 1- 3 -10 1-1 1-- -1 133 3 1 - 
-1 1 1 3 g -g .g .3 g- g - -1 1 1 -1 -1 1 1 1 3 3 3- 3 3 g- 
-1 3 1 1 3-3 3 3- 3 3 3 3 3 3 3- -1 1-1 1 -1- 1- -- --- - 
3-t-1-3-3 3 3 3- 3 3 3 3 3 3 3 0-1 3 1- 1- 1 3 -333333 --- - 

THE SRVISGU or" S.KXhIt.1.IS OHICOUIYSCN TOE INTERII.3.41 HAS INOEBXX 4 ANO IS (ENCAIC SLIG SGNRTOe 

-30 010 00- 30 0 0 0 03010 0010 -100 000 
0-3 0 0 0 00 I 030 0 030 001-1 0 030 0 00 
I00300 0 0-30 0 0 0 0310 00 00-3 0 0 0 
0 0 03010 0 0 0-3 0 0 00 10010 0 00-10300 
0 0 0 0 31 0 0 0 0 0 1 0 0 0 0 0-1 0 0 0 0 0- 0 

0 3 0 0 0 0 01 0 0 -3 1 0 0 0 0 1 - 0 0 01 0 0 0 -3 



T WC SPACE orF roAmSir rI xE e' S.KEIII.1,21 IS GENERATED IBr 
0 0 0 0 0 00 0000 0 0 000033 30 0 0 00 0 00 000 0 00 00 0 
0 1 - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 -3 0 1 
0 o 00 00 000 0 000 0000 0 0 000 0 00 0 00 000 0 00 00 0 
0111-100 0000 0 00 0000 0 0 000 0 00 0 00 000 01 0 10 -1 
0 1110 00 0 0 1'1 -100 0 00 0 00 0 00 000 0 11 0 00 00 0 
0 0 0 0 0 0 0000 -I 1 I10 0 0 00 0 00 000 0 00 0 11 0 10I10 1 

BRAvAis GRoUP B.xxII.1.1 is Q-EOuYtENT To 9.xxiil.1.2, 
THE PIAVAIS GROUP 8EXXIII.1.?1 IS GENERATED SY 

3 00 0 00 1 00 0 00 -1 00 0 00 3 0 00 00 300 00 0 
031 10 0 0 0 00-1 ' 01 0100-33I 0310 0 00 00 0 10 1 
0 -3 "3 -3 1 0 0 1 1 1 - 0 0 0 3 0 0 0 0 0 3 0 0 0 0 0 3 0 0 0 
0 0 3 3 0 0 0 -1 0 0 1 0 0 0 0 3 0 0 0 0 0 3 -3 .3 0 t 0 0 0 3 
0 0 0 0310 00 0001 0 00 000 003 0 00 0 0- 0 00 0 10 
0 00 0 01 0 00 0 01 0 0 0 030 0 0 00-3 0t 

0F0CR Of WRAAIS GROUP BD.EEXI II.31.22 6 ' 2 

BASIS OV LATTICE DEFININGo B.XEIII.1.22 INVERSE iRASVORNATION 1'221 CELINTART DIVISORS QIF X1221 

3 00 0 00 2 00 00 0 
3 0 0 0 03 130-1 0 

x'?22 0 3 0 3 0 - 812 -1 0 1 0 1 1 1 1 1 2 2 
00310-1 -111 I0 10 
0 -3 0 3 0 0 1 0-1 0 1 
0 0310310 -? 20 00 0 

THC SPACE Or rOAMSF rIxED SBr lB.xxIlI.1.fl IS GENERATED SBr 

2 00 0 01 0 00 000 0 0 0 0 0 0 000 000 0 00 0 00 0 00 00 0 
0 0 0 0 0 00 1100 -1 00310-33I 0 00 0 00 0 10 -1 00 0 00 00 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 3 0 -3 0 0 3 0 .1 t 0 0 0 0 0 0 0 0 3 0 1 0 
0 0 0 0 0 0 0 1 0 3 0.-1 0 0 3 0- 31 0 0 0 0 0 0 0 -3 0 1 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 .3 0 -3 0 3 0 0 -1 0 1 .3 0 0 0 0 0 0 0 0 1 0 3 0 
1 00 0 01 0.1 0 .1 03 03-331 I32 0 0310 t 3 0 00 0 00 0 00 00 0 

PRAVAIS GROUP B.XXIIII1.1 IS 0-COUIVALENT TO B.XEIII.1 22 

THE BRAVAIS GROWP 8.EXIII3I22 IS GENERATED O1 
.1 0 0 0 0 -1 1 0 0 0 0 3 3 0 0 0 0 0 3 0 0 0 0 0 1 0 0 0 0 0 

1 1 0 0 0 0 0 3 0 0 0 -3 0 0 0 -3 0 t 0 0 0 1 0 0 0 1 0 0 0 0 
01 0 10 00 0 0310 03 0 0 0 03-3 0 0 10 00 00 00-1 0 
1 0 0 10 0 00030 -3 0 -3 00 03 0 10 0 00 08.?0 10 0 
1 00 0 10 00 0 03-3 0 0310 01 0 0 0 0 10 0 0 0 
2 00 0 01 000 00 -3 0 00 0 01 000 0 01 0 00 00 1 
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010R OF BRYVIS GRO BXvI.1.29 32 a 2 
BASIS OF LATTICE DEfINING S.xvl.1.fl I:WEE TRAPSFWtSTW 11295 ELEEI*TART DIVISOQS OW X1uli 

1 0-1 0 00 1 0 0 1 0 0 
0 -1 0-I O I 0 -I I 0 0 -I 

XNZi2 a 0 0 0 0 - I 2s v 1291* -I 0 0 3 0 0 3 3 a 2 2 2 
1 0 1 0 0 0 0 3I 0 0 3 
0 0 0 0 3 3 O O 0 1 0 
0 -1 I03 -I 0 0 3 0 3 0 

THE SPACE O FRoS fIJzx By B.xVI.i2,9 IS GENERATCO Or 

I 0 -1 0 0 0 0-10-103 000000 000000 1 0 1 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 -3 0 3 0 0 0 0 1 0 1 0-1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

-3 0 1 0 0 0 0 1 0 1 0-1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 -3 0 3 0 0 0 0 1 0 1 0-1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 00 00 0 0 00 00 0 0 0 0 00 0 0 3 -3 00 0 0 0 0 00 0 0 3 3 
0 0 0 0 0 0 1 0-1 0 0 0 0-1 0-1 0 1 0 0 0 0-1 3 0 0 0 0 0 0 0 0 0 0 1 1 

0 0 0 0 0 0 
0 3 0 - 1 0 
0 0 0 0 0 0 
0 -3 0 3 -1 0 
0 3 0 -I I 0 
0 0 0 0 0 0 

BRAVAtS GROW B.XVI.1.1 IS O-ECOIvALCkr TO B.XYI.1.29 

Tt<r ORVAAIS GRUP B.Xtl..29 IS GEOCItERO ,i 

0 0 3 0 0 0 1 0 0 0 00 00 -100 O 0 3 0 0 0 0 0 1 0 0 0 0 0 
0 0 0 -1 1 0 1 0 0 1 -1 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 1 -1 0 
3 0 0 0 0 O 00 1 0 0 0 -1 0 0 0 0 O O O I 0 o0 00 3 0 0 0 

0 -3 0 0 0 1 0 0 0 1 0 0 0 0 0 1 0 0 00 0 1 -I -I 1 0 0 1 0 
0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0-1 00 0 0 1 0 
0 0 0 O 0 1 0 0 0 0 1 0 000 0 1 0 0 0 0-1 0 0 0 0 0 0 1 

OROER BRAVAIS GROUP B.XVI.1.30 32 z 

BASIS OF LATTICE DEFINING B.XWI.1.30 INVERSE TANSFORMATION 11301 ELEWENTART DIVISOR Or X301 

1 0-1 0 0 0 1 0 0 1 0 0 
0 0 0 0-1 1 0 1 1 0 0 1 

X301: 0 1 0 -1 1 0 2sI430 a -1 0 0 1 0 0 1 1 1 2 2 2 
1 0 1 0 0 0 0 0-1 0 1 1 
0 0 O 0 1 1 0-1 0 0 1 0 
0 1 0 1 0-1 0 1 0 0 1 0 



THE WpAE Ofr FOAMS FIxED It9 .xv I,.1.% IS GEVEAATE0 
SBv00 

00000~~~~~0 0031 'i-1-1 1I0 0 0 0 0 000 000 0 00 0 00 0 00 00 0 0 00 0 00 0 00 000 0 0 0 0 0 0 000 000 0 00 0 00 0 00 0 
0 3. 1 1 0 000 0 0 0 0 0 0 0 0 0 3 11 0 033-3 3 0 0 3U 3 3 0 0 

.3 
el 

1l 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 o 0 3I 1 3 0 0. 0 0 *3 3 3 1 .1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 3 -1 0I .1 -3 3- 0 3 0 0 -I 
3 3 

I 
*1 0 0 0 0 0 0 0 0 0 0 0 0 0 -1. - 0 I 0 0 3 3 3 3 

0 00000 I- 000oo 
030 0 0 0 
0 100 000 

THE SWGOLOp Of 9.xWI.1.3 IS Q-EGuIVALCNT TO S. X VI.1. 4b HAS IPiCEx 2 ?3o ?S GECERATED of 

-1300 0 00 .1 00 0 00 -1 00 0 00 1 00 00 0 
0~~3 0 0 0 0 0.-1 0 0 0 0 0 -1 0 0 0 0 0 1 0 0 0 0 

00-13 0 00 0 01000 0 01o I0 00 0 0 100 0 
00 0 1 00 0 0 0-1 00 0 0 0 100 0 00 10 0 0 0 0 10300 00001 00 0 0 00.10 0 00 0310 0 0 0 0103 001 000 0 00 0 0.3 

.30 0 0 0 0 1 3 0 0 0 0 0 .1 0 0 0 0 0 1 00000 

I030 000 0 3I0 0 0 0 
I010 000 01 0 0 0 0 

0 0 0 03 0 0 0 0 0 01 0 0 1 0 0 0 0 0 I 0 3 0 0 
0003 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 0 0 0 0 3 0 
0 0 0 0 I 0 0 0 0i 0 0 0 0 0 01 0 0 0 0 0 0 1 0 

0RDR Or BRAVAIS GROU B.XVI .1.47 1s 3t 2 

BASIS OF LATTICE OEFIN ING e.XVI.1.47 INYERSE TRANSFORMATION T1471 CLCt(NTART QIVISOMS OF z14Ys 

03 3 *3 - -0 0 40 00 0 
3 00 0 00 3 0 .3 3 I 1 

X ,473 0 .u .g .g I 0 4sWI471 el~ 0 e3 3 el OZ1 1 4 
0 3 3. -1 I I?3 033 32 
0 3 .3 I I 0 -3 0 S 3 S" 
0 0 0 0 0 0 00 0 04 

THE SPACE OIF Fom ir PIXCEO Ir *.XV1.1,47 1S GCENAATC0 ST- 

0 00 0 00 0 1-1-1 -1 0 1 0 0 0 0 0 000 0 00 0 00 000 0 00 00 0 
0 1 -1 .1 .1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 S S- 0 0 1 1 "11 2 0 1 -1 1 1 0 
0 -1 1 1 1 0 -1 0 0 0 0 0 0 0 0 0 0 0 0 S 0 0 1 1 -11 2 0 -1 1 *1 *1 0 
0 -1 1 1 1 0 .1 0 0 0 0 0 0 0 0 0 0 0 0 S 1" 0 0 "1 -1 1 "1 *2 0 1 *1 1 1 0 
0 -1 1 1 1 0 -1 0 0 0 0 0 0 0 0 0 0 0 0 .5 . -1 1I 0 0 1 1 -1 1 2 0 1 *1 1 1 0 
0 0 0 0 0 00 0000 0 0 000 0 00 0 00 000 0?2 2-2?24 0 00 00 0 

0 00 00 0 
0 00 00 0 
0 00 00 0 
0 00 00 0 
0 00 00 0 
0 00 00 1 



OROER W CRARAIS GRUP S.XWII.1.53 : 32 * 2 

BDASIS (W LATTtCE DEIiriING S.EVII.1.5 INVERSE RAASVO0AMAIIO 1"So CLEMENTAAV DIvISORS mf X'5a 

0 0 0 100 00 0 02 0 
0 1 0 1 1 0 "1 1 -1 0 0 0 

KISI 0 -3 0 0 1 0 2'V'$' 0 0 0 1 0 1 1 1 1 2 2 
0 0310 0 -1 2 00 00 0 
1 00 0 00 "111 I00 0 
0 030 01 0 0 01 01 

THc SPACE OF' IFRoms IFIXED SY S.XVII.1.$ IS GECNERATED SY 

0 0 0 0 0 00 0000 0 0 000 0 00 0 00 000 1 0 00 00 0 0 1001 
0 10 1 10 0 100 I10 00 -30 0 0 00 0 00 0 00 0 00 0 00 00 0 
0 0 0 0 00 0 00 000 0 -30 0 30 0 03100 -3 0 00 0 00 1 00 00 0 
0 10 21 0 0 0 0 0 0 00 0000 0 0 000 000 0 00 0 00 0 00 00 0 
0 1 0 1 1 0 0.1 0 0 1 0 0 0 a 0 0 -3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 -3 0 0 0 -3 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 

0 00 00 0 
0 00 00 0 

etAVAIS GROUP 8D.Xtl.l.. IS Q-EQLUVALENT TrO *.Xtl.I.. 

THE BRAAVA IS GAOUW C.XVI I.1I.$ IS GENERATEID Dir 
1 00 0 00 300 0 00 300 0 00 300 00 0 

0 10 10 00 0 0 00-30 0 0 0 030 0310 00 0 
0 0 10 00 0 0310 0 0 0 00 003 0 00 0 0-1 
0 -1 0 -1- 0 0 3 3 0 0 0 0 3 0 0 0 0 0 1 0 0 
0 00110 0-0 0 00 0310 0 00 0 00 0 10 
0 00 003 0 0000s 0 030 00 00-100 0 

Opop oF BRAVAIS GR0UP B.XVII.1.6 )2 *2 

BASIS QF LATTICE KCF INI% 5.XVII.1.6 INVERSE TRAI4SF0OtAI0ON VI63 ELEIEITAAV DIVISORS QF Xsi6 

0 01100 0 00 20 0 
0 01-113 000 20 

NIb' 0 0 0 0-1 3?1b 3 1 0 0 0 - 2 2 
1 00 0 00 3-0003 
0 10 0 00 0010 03 
0 00 0 13 0 01003 



TE BRMAVAS GA0W tfxX.,1.3 IS GCDCAAIEO By 
.t t0 0 O-t 0 1 0 0 0 0 0 

1 1 0 0 00 00 0 0 3 0 
0 0 1 -1 0 0 0 0 0 1 0 .1 
0 0 1 0 0-1 0 0 0 1 0 0 
1 0 0 0 1 0 0 1 0 0 0 0 
O 0 1 0 0 0 0 0.1 I o 0 



THE SNAVAIS GAOLPID# X 5,xx 1,39 is GENERATEO SBr 
0 00 0 10 3 00 0 00 30 0 0 00 0000-30 1 00 0 00 1 00 00 0 
0 10 0 00 0-I30 0 0 1 030 000 0310 0 00 0 1000 0 100 oo000 
0 0 10 00 0 0310 0 0 00-300 0 03o I0 00 0 0 10 00 0 01I00 0 
0 0 0 10 000 1300 0 0 0-33I00 0 0 0 100 0-11I00 -1 0 00 00 1 
1 00 0 00 0 0 0 031000 000030 -30 0 0 00 0 0 0010 0 00 0 10 
0 0 0 0 0 3 0 3 0 0 0 3 0 0 I3 0 0 3 0 0 0 0 0 u 0 Il 1 -1I 0 0 0 0 0 1 0 0 

00CRt OIf BRAVA IS GAOLP S.XXII.1.30 b4 z 

BASIS Of LATTICC KCF INIPO S.XXII.1.10 INVERSA TRSuSFORtAi ION nbaO (L(MENTARY OIVISORS OF 16303 

0 00 0 11 0 20 00 0 
1 00 0 00 0 00 0 02 

X3101 0 0 1 -1 1 0 RA'13301 3 -1 0 1 0 1 01 1 1 1 2 
00 001-1 00-111 0 
0 01 101 1 0010 0 
0 10 0 00 10 0-100 

THE SnACc Or FRM FIXEO Ow S.EXII.1.30 IS GENERAVCO Of 
0 00 0 00 3 0 0 0 0 00 0000 0 0 000 000 0 00 0 00 0 00 00 0 
0 0 0 0 0 000 000 0 000 0000 0 0 000 000 0 00 0 00 0 10 00 0 
0 00 0 00 0 00 000 003-130 0 00 0 00 0 0 1 101 0 00 00 0 
0 0 0 0 00 0 00 000 00 -33-0 0 00 0 00 0 0 1301 0 00 00 0 
0 0 0 0 1 3 0 0 0 0 0 0 0 0 3 3 0 0 0 0 0 1 -1 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 033 0 0 0 0 0 0 000 0 00 000 0-11 0 0 1101 0 00 00 0 

SNAVAIS GROUP S.xEII.1.1 IS 0-COUIYALCwfTO1 C.XEII.3.10 

THE SRAVAIS GA"OWS.XXII.3.10 IS GENERATEO SY 

1 0 0 0 00 -300 0 00 3 00 0 00 1 00 0 00 1 00 0 00 300 00 0 
0 10 0 00 0310 0 00 030 0 00 0 10 0 00 0 10 0 00 0 -3 0 00 0 
0 0 1 0 1 3 0 0 3 0 0 0 0 0 0 1 1 0 0 0 1 0 0 0 0 0 0 -3 0 - 0 0 3 0 0 0 
0 0 03100 0 0 0 100 0 03103000 0001-11I 00-10 0- 0 00310 0 
0 00 00 -3 0 0 0 031000 00001 0 000 001 0 0 0 030 0 00 0310 
0 00 03 0 0 00000 000 0 01 0 0 0 0 10 0 00 003 0 00 0 03 

QRQ(R OF *RALVAIS 6A*,KI31 4 x 2 

BASIS OF LATTICEC DFINIIG *,EEII,3.13 InvERSE TRAflSVrOIAIION hill) ?LCICNTAAI oIvSO*S or Ellis 

0 00 0-3 3 0 20 00 0 
1 00 0 00 -3 031033 

Mill, 0 1 0 -1 0 u 2.vslla z 0 0 0 0 2 0 3 3 3 3 2 
0 0 0 033 0 0 -3333I 
0 0310 00 -3 00310 0 
0I 1-33-3 0 3 00310 0 



ORER OF SPAVAIS GROUP S.xxll.l 31 3 * 2 

BASIS OF LAITICC 1t7IWNG S.XXII.1.31 INVERSE TRMSFORATIOB l431 CLCEMETARY OIVISO Or X1313 

0 1 11 0 0 0 0 0 4 0 
0 1 -1 1 -1 2 1 1 t -1 0 -2 

X131z 0 -1 -1 I 1 0 4sY1311 * 1 1 0 2 1 1 1 2 2 4 
0 -1 3 -I 0 1 1 3 0 -2 

10000 0 3 O 1 O1 0 4 

THE SPACE Or F'OM'S fINED Cr *.XXII.3.33 IS GENEOATED CVt 

0 0 0 0 0 00 000 000000 000000 100000 0000 0 
0 1 1 1 1 0 0 1 -1 1 -1 2 0 3 1 -3 -3 0 0 3 -3 .3 3 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 1 1 0 0 -1 1 -1 1 .2 0 3 3 .3 *3 0 0 " I 3 .3 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 1 1 0 0 1 -1 1 -1 2 0 .3 .3 I I 0 0 3 3 3 -3 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 1 1 1 1 0 0 -1 1 -1 1 -2 0 -3 -3 I I 0 0 3 -3 .3 3 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 00 0 2 -2 2-2 4 0 0 0 0 00 00 0 0 00 00 0 0 0 0 00 0 0 0 1 

THc SUstc Of B.Xor.l.I1 IS 0-EGUIVALENI TO BC.XIt.1.31 HAS IUX 2 At0 IS GENCRATEO O 

.1 0 0 0 00 .1 00 0 0 0 -1 0 0 0 00 1 0 0 0 0 0 1 0 0 0 0 0 
0 1 0 0 00 0 1 0 0 0 0 0 0000 0 1 0 0 0 0 0 1 0 0 0 0 
0 0 1 0 0 0 00-1 0 0 0 0 0 1 0 00 0 0 3 0 0 0 00 1 0 0 0 
0 0 0 1 0 0 0 0100 0 00-100 0 0 1 0 0 0 0 0 1 0 0 
0 0 0 0 10 00 0 0 1 0 0 0 0 0 1 0 0 0000-1 0 0 0 0 0 1 0 
O 0 0 0 0 1 0 0 0 0 0 00 0 1 0 0 0 0 0 0 0 0 0 0 1 

THE ORAVAIS GROUP *.XXII.1.31. WHICH IS THc INTERSECTION Of rs33eO,ulII3l.lUxls3l AND Gt46.Z'. IS GENERATEO Cl 

1 0 0 0 0 0 1 0 0 0 0 0 00000 0 0 0 0 0 1 0 0 0 0 0 
0 0 0.1 0 .1 0 0 -1 0 0 0 0 0 0 0 -1 0 0 1 0 0 0 0 0 1 0 0 0 1 
0 0 0 0 .1 1 0 .1 0 0 0 0 000- 0 0 00 0 0 0 0 1 0 0-1 
0 .1 0 0 0 -1 0 0 0 0 -1 0 0 0 .1 0 0 0 0 0 0 1 0 0 0 0 0 1 0 1 
O 0 01 0 0 1 0 0 0 -1 0 0 0 -3 0 0 00 00 0 0 1 0 0 0 0 0 1 -1 
0 0 0 O 0 1 0 0 0 0 0 1 0 O 0 o I o o o o 0 1 0 0 0 0 0-1 

ORXA Or ORAVAIS GAOUi C.xIt.1.32 2 z 2 

OAStS Or LATTICE OEf IRIWI S.XXII.1.32 ; INVERSE TRAAORWATION 1:323 (LOMWTART OIVISOqS Or X321a 

01 0 00 0 0 4 0 
0 1 -1 1 -1 0 1 3 -1 -1 -2 2 

XI323 z 0 -1- 110 4 1 .3 .1 1 2 -2 1 1 1 2 2 4 
0-1 1 1-1 2 1 3 1 1 2-2 
1 0 00 O 1 1 -1 -2 2 
1 0 0 0 01 0 0 0 0 -4 4 



FAMILY XXIII 
n OF PARATETRS Of FOWPACE 
R OF 2-CLASSES 0V ALMOST O(CPSAOtE BAfAIS GRIOUS PS 

fR OF ZCLASSES OW SAAYAIS GROUPS n 

flR Of ALMOST OICCOIOSACLE ORAVAIS GROLP B.XxIIIl.l3 64 2 

THE SPACE or FORK fIXLO Ci B.XXIII.1.1 IS GCNERATCO C' 

1 0 0 0 0 0000 00000 00 0000 000 0000 0000 3 40 0 0 00 00 0 
01 0 0 0 0 0 0 0 0 00 00 0 0 00 00 0 0 00 0 0 000 00 0 0 0 0 
0 00 0 00 0 0310 00 0 0 0310 0 000 0 00 0 00 000 0 00 00 0 
0 0 0 0 0 0 000 0 00 003 0 00 0 0 0 10 0 0 00 000 0 00 00 0 
0 0 0 0 0 000 0000 000 0000 0 0 000 0 00 0 0 0010 0 00 00 0 
0 0 0 0 0 000 0000 000 0000 0 0 000 0 00 0 00 000 0 00 00 1 

THE BRAvAIS GROuW SAXL3l-.3 IS GC(ERATCO BY 

0 -1 0 0 0 1 030 000 3 00 0 00 1 00 0 00 1 00 00 0 
1 00 0 00 300 0 00 0310 0 00 0 1 00 00 0310 00 0 
0 0 10 00 0 0 10 00 0 0 -30 00 0 0 1000 0 0 100 0 
0 0 0 10 0 0 003 00 0 0 0 -300 0 0 0 100 0 00 10 0 
0 0 0 0 1 00 00003 00 00001 00 00 00-1 0 0 00 0310 
0 00 0 03 00 0 0 01 0 00 003 0 00 001 0 000 0-1 

QRQ(R OF BRAVAIS GROUP DCXXIII 3?2 U64 2 

CASKS OF LATTICE EFIkONG C.XXIII.3. INVERSE TRANOoFOMMoTION h?2 CLCmWTARo OIVISOS OF XN21 

0 0 0 0 1 0 0 0 0 2 0 0 
00 01 11 10 0 0 0 0 2 

X 0 1 0 0 0 0-1 0 1 ? 1 0 0 0 0 0 2 3 1 3 3 3 2 
1 0 0 0 0 -3 3 -O 3 0 0 
0 10 0 00 2 00 00 0 

O 1 00 0 0 -30 0 0 

THE SPACE Of rOAMS VIXC0Of BY.XXIII1.3. IS CEPCRATEO Sir 

0 O 0 0 0 0 0 0 0 0 0 0 000.101 10000 0 0 0 000 000000 
0 O 0 0 000 0 0000 0 0 0 0 0 0 00 000 0 0 0 0 00000 
0 0 0 00 000000 000000 000000 000000 001000 
0001 1 1 O 000101 100 000 0 0000 000000 000 0 0 
0 0 012 1 00000 000 00 0 0000 000000 000000 
00031 1 0 0 0010 100000 000000 000000 000000 

BRAVAIS GROtOW 8.axII1.1.3 IS Q.CQUIVALCNT To C.XXIII.1.2 

THE SPAVAIS GROUP S.XXIlI.1.2 IS GNCKRAIEO C'f 

1 00 0 00 1 00 0 00 -1 00 0 00 1 00 0 00 3 00 00 0 
0 1 0 0 00 00100 0 01000 003000 00 0 0 0 

O 0 1 0 0 0 -0 1 1 O o o 1 

0 00 110 0 0 0 0 B -1 000001 000300 00 30 
0 0 0 -1 -1 -1 0 0 0 1 1 1 0 0 0 0 1 0 0 0 0 0 3 0 0 0 0 0 3 0 
0 0 0 0 1 1 0 0 0 -1 0 0 0001 0 0 0 0 0 0 0 0 0 0 0 0 0 1 



ORADER Of MAYAIS GROUP 9.XXIIg.1.23 -. 4 x 2 

BASIS Or LATTICE OEFINING *.XXIII.1.fl IN4VERSE TRAWSVOPMATION TI231 CLCMENTARY OIVISORS OF X1231 

0 03310 0 0 0 020 0 
033 10 00 -33-00 1 

Ru?).x o-u 03 u1 I 2s3lz 0 0 1 1I 2 2 
3 00 0 00 3--00 1 

0 0 0 0 -3 0 0 0 0 -1 I 
0 00 033 0 00 0 11 

TuE SPACE OIF IFQRP$ IFIXEO 51 *.XXIII.t.23 IS GESIERATCO Olt 

0 0 0 0 0 0 0 00 000 0-1 0.13II 30 0 0 0 0 0 00 000 0 00 00 0 
0 3 3 0 0 0 0 1 0 1 -1 -1 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0312310 0 0000 0000 0 0 0 0 0 0 0 000 0 00 0 00 000 0 00 00 0 
0 031 100 0 10 1-1 -1 -1 0 0 0 0 0 0 00 0 00 0 00 000 0 00 00 0 
0 00 0 00 0 -1 0-111I 10 0 0 0 0 000 0 00 0 00031-1 0 00 03 
0 0 0 0 0 0 0 -1 0 -1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 1 0 0 0 0 33 

RAAVAIS GAOtOP S.XXIU.1.1 IS O-EOUflVALCNT TO 9.XXIII31,2l 

THE RAAVAIS GRtOUP S.XXIII.1.fl IS GNCEAATEO OT 
3 00 0 00 1 00 0 00 -1 00 0 00 3 00 0 00 300 00 0 

0313110 0 0 0 0 10 0 000- Ill 0310 0 00 0310 0-1 -1 
0 -3 0 0 0 0 0 0 1 0 0 0 0 1 1 1 -3 -3 0 0 3 0 0 0 0 0 1 0 1 1 
0 0-1 0 00 0 10 0 00 0 -1 0 033 0 0 0310 0 0 0011-1 - 
0 00 0 10 0 0 0 0 1 0 00001 00 000 003 0 00 0 0.1 
0 00 0 01 0 00 0 01 000 0 03 0 0 0 0 1 0 00 00-1 0 

ORDER OF BRAVA IS GROUP B.EXIII.1.24 3? a 2 

BASIS OF LATTICE OEF INING *,xxIIl,1.24 INVERSE TRAMSFOAKATION Yu424 ELEMENTARY OIVIS0FtS OF XE241 

0 00 0 11 0 00 40 0 
0 031 100 0 00 00 4 

XI243 0 0 -1 3 -1 3 4816?41 x 0 2 -1 0 -1 0 1 1 1 1 2 4 
3 00 0 00 0 21 0 10 

0 0-111 I-1 2 0 -1 0 1 0 
0 10 0 00 ? 0 10-1 0 

TME SPACE OF Froftn FIXED Si .XEX!1I.3.?4 IS GENERATED ST 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 -3 1 -1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 00 0000 0 0 0 0 0 0 0 000 0 00 0 00 000 0310 00 0 
0 0 1 1 0 0 0 0 1 -3 3 -3 -3 0 0 0 0 0 0 0 0 0 0 0 0 0 1 -1 -1 1 0 0 0 0 0 0 
0 0 1 100 0 0-13I-31 3 I0 0 0 0 0 0 00 000 0 0-111 I-1 0 00 00 0 
0 0 0 0 1 1 0 0 1 -, 1 -1 -3 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 1 1 -3 0 0 0 0 0 0 
0 0 0 0 3 1 0 0 -31 -3 31 I 0 0 0 0 0 0 0 0 0 0 0 0 0 1 -1 -3 3 0- 0 0 0 0 0 



*?-*-e~~~~~~~~~~~i *w )6 

O4'4 t$ *fo - b Cn e0 4 no 

41* 4* s4lW04w* Gt,. fA. i ., 
ftNN9~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~f 

Sn,'' a. * eecs. 

'en. on* n.b ii .n 4qf 4 

t +tt tb* t +.g v 



St _fV *tfl.*'O t .h. b,. 

*inen _*. aFw. 

(%%4|* 'p' * * _* . 

_* e*'ene. O4} ' } 

K fll? i vt v c en.. ?, E,;| 



'to _* 1111 , o 

11$1111 111111 111111 iIIIII IVIIII 111111 

Ilx iiil0 li 
_*} <j | b i*@ * 1***;* v~~f 

* W fles _r "? 4 

| iig it . *.;g!'V "*tb 



--lx--l)*-*<,l~~~~~~~ t )% 0 0 

64 a 4 k kkv 0 ,A*s t I I o t ki r n -lll 1|il} me-||t} I i 
p. ~~~~~s'eene .0"" tf~~~~~~~~~i - w 

4titl lw|i a. !! 
,*._tt1% tZ1 

ii!';! 



_*_F_ tO'? tens to 

*maO4u *t@tte 



C*--tt@t!'4 e 
sne*o.'4|t *en' s 4$ fl * (11W 

1111wS11 Nfl 

SW b 019* UIfl*(19S L} '4 a ins' 'S ft *0*v S 

Xilt Xii [iEE iEi 



sinen Mt A** Do tee 

|* - - "st ?* 46## 
in4ssZ sss eq -l 'U 'es si ;fi (tt 

it'HAiti PPII U t. t: i * 

*e*'e_nee0t.t v It#e 



O4S~~S*iThs'ttt .. Pr|^ 

4 |II Slll il'4fl At! 



THC SPACE Or IOis FIXED BY 8.1XVI. l30 tS GNERATCO ST 

1 0-1 0 0 0 0 0 0 0 -11 00 0 0 0 0 00 0 0 0 O0 0 1 0 00 0 0 0 0 
0 0 0 0 0 0 000 000 0 0 0 000 0 10 -11I0 0 00 0 00 0 00 00 0 

-1 0 10 0 00 00001-i 0 00 0 00 0 00 0 00 101 o000 0 00 00 0 
0 0 0 0 0 0 000 000 0 0 00 00 0 -1 0 1-10 0 00 0 00 0 00 00 0 
0 00 0 00 -1 0 10 00 0 00 0 1-1 0 10 -11I0 0 00 0 00 0 00 01 1 
0 0 0 0 0 0 1 0 -1 0 0 0 0 0 0 0 -11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

0 1 0 1 0 -1 
0 1 0 1 0-1I 

0 -1 0 -1 0 1 

ORAVAtS GROUP 8.XvI.1.1 IS O-EOtIVALENT TO O8.XVl..30 

TIE BRAVAIS GAOLP 8.XVI.1.30 IS GOENOEROATED SIO 

0 0 10 00 10 0 0 0 00 0-100 0100 000 100 00 0 
0 10 01 -1 00 0 1-1 0 0 10 0 00 010 0 00 0 0 0 -lot 1 00 0 00 0 0 10 00 -1 00 0 00 0 0 10 00 0 0 100 0 
0 0 0 100 0 10 010 0 0 0 10 0 0 00'-I1-1 0 -10 00 1 
0 00 0 01 0 0 0 0100 00001 00 0 0 000-1 0 00 0 10 
0 0 O 0 0 00000 0 0 0 0 0 O O O O O O O O O O 1 

s 
OROERt oi UtAvAIS GftOi* SxIB,v,,1.31 32 *2 

BASIS Or LATTICE DEFINtoING SB.KVI1. .31 INVIRSE TRANSORMATION T1111 CLEPCNTART DIVISORS OIF Xi3II 

0 0 1 -t 0 0 -1 -1 1 0 0 1 
00 0 0-11 0 0-1111I 

xi 31. p 1 -1 1 0 0 1 811311 x I 0 0 1 0 0 1 1 1 2 2 ? 
0 01 1 00 -1 00 10 0 
0 00 0 11 0 -1 0 0 1 0 
110 -1 -1 0 0 10 0 10 

THE SPACE OF F0RM FIxED Br S.I.1.31 IS GECNRATCO BY 

0 0 0 0 0 00 000000 0 00 0 00 1 001 0 0 00 00 0 00 00 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -111 0 0 - 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 1- 0 0 0 0 0 0 I1 0 0 0 0 0 0 1- 0 0 1 0 0 11 0 0 0 0 0 0 0 0 
0 0-10 00 00001-1 0 0 0 0 0 0 000 000 0 01100 0 00 00 0 
0 0 0 0 0 0 0 0-110 0 00001-1 0 0 0 000 0 00 000 0 00 01 
0 0 0 0 0 0 0 0 1- 0 0 0 0 0 0-1 1 11 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1 

1 1 00 -1- 0 
1 1 0 I1- 0 

-1- 0 1 1 0 

ORAAAIS GRbIt SXVI.1.1 IS 0-EQUIVALENT To e.XVl.1.31 



THE S5*AO* of BE.XYt.l t S t -COAYtVALCNT TO S.XYI.1.4? HAS SHxOC 2 AP tS OCNCRAICO B' 

- 0 0 0 0 0 -1 0 0 0 0 0 -1 0 0 0 00 1 0 0 0 0 0 
0-1 0 0 0 0 0-1 0 0 0 0 -1 0 0 00 01 0 0 0 0 
0 0 -10 00 0 0 1000 0 0 10 00 0 0 100 0 
0 0 0 10 0 0 00-1 0 0 0 0 1 00 00 0 0 
0 00 0 0I 00 0 0 -10 0 0 0 0 1 0 
0 0 0 01 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 - 

THE BRAVAIS GRGIR XVI.l.47, WHICH IS TI( INtRtSCCTtON Of Ye4llsBxVI1.1sX14?. ANO GtL6.Z. IS GECOAATEO Sy 

-10 0 0 0 0 -1 0 0 0 0 0 -1 0 0 0 00 10 0 0 0 0 
0 0 0 0 1 0 00010 -1 0 0 10 00 0 10 00 1 
0 0 0-100 00 0 0 -1 -1 0 1 0 0 00 00 1 0 0 1 
0 0-1 0 00 0 10 0 0 1 3 0 1000 0 10-1 
0 10 0 00 0 0-10 0-I0 -1 08-?8 800 01 1 
0 0 0 001 00 0 0 1 0 0 0 0 01 0 0 0 0 0-1 

4 
ORO(R OF BRAVAIS GROUP 8,XVI1A.48 116 2 2 

OASIS OF LATTICE (EFVIIWG 8XVI.1.48 I flvCRSC TRANSFOSA 134Z EL48E CMDOTAgR IDIVISO Of 114$. 

1 0 0 0 0 0 4 0 0 0 0 0 
0 1 0 0 0 0 0 4 0 0 0 0 

X1441 a 0 0 1 -1 -1 -1 49148b1 0 0 1 1 1 1 1 1 1 2 2 4 
0 011 00 -111 
0 0 1 1- -1-111 
0 011 00 -11- 

THE SPACE OF FOA"S FIXED BY B.xvI.1,48 IS GENCRAlTrO tB 

I 3 0 0 00 01 0 0 00 00 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 0 
0 0 0 0 00 10 0 0 0 0 01 0 0 00 00 0 0 00 00 0 0 0 00 00 0 0 0 0 
0 00000 000000 000000 0011 0011 00 1 -3 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 1 1 1 0 0 3 1 3 1 0 0 1 1 1 -1 
0 0 0 0 00 00 0 0 0 0 000000 00 00-1-11 - -1 0 0 1- 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 1 1 1 0 0 1 1 -1 1 0 0 -1 -1 - I 

0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 1 -1 1 1 
0 0 -1 1 -1 -1 
0 0 1 -1 1 1 
0 0 1 -1 1 1 

TIC SAOROLP OW B.XVI.1 IS 0-EQUIVALCNT TO B.XVI.148 HAS IXX 2 A15 IS GCCAARTEO BY 

-100009 1 0 0 0 0 0 10 0 0 0 0 10 0 0 0 0 
0 -10 0 0 0 0 8 1 0 00 01 0 0 0 0 01 0 0 0 0 
0 0 1 0 0 0 0 0-1 0 0 0 0 0-10 0 0 00 -10 0 0 
0 0 0 1 00 00 0 -1 00 00 0 1 0 00 00 0 1 0 0 
0 0 0 0 10 00 0 0 1 O0 00 0 0 -10 00 0 0 1 0 
0 0 0 0 01 00 0 0 0 1 00 0 0 0 1 00 0 0 0-3 



THE SPACE Of 0MS FIXEO ID B.xYItA.b IS GDCRATEO OT 

0 09000 0 00 0 00 00 0 0-11 10 0 000 0 00 000 0 00 00 0 

O00 0 8 88 8 8 8 0 1 
O O 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0008 n o 

0 0 0 1000 0000 0000 0)00 
O O l || OOO Ol | |OOOO 0 0 0 0 

PAVAIS GAOP .XVI.1.1 IS 0-EQUIVALENT To S.XVII.1.G 

THE ORAVAIS (#01* 8.XVII1..6 IS ENERATIED B0 

1 00 0 00 1 00 0 00 -00 0 00 100 00 0 
SAt?-?-?0 810 0 0 081 0088 0 -10 00 0 O O O I -1 -1 O O 1 O O O O O 1 O O O O O 1 O 0 

880-AS?8 8880 -11II1 80 180 88 00 11: 
O 0- Q O Q O O 0- 1 0 

O O O 
0 

O O O O O 
0 -I0 

0 00 001 000 001 0 0 0 010 00 00-0 

5 
ORDER M BvRAAIS GROUP S.xvII.l.7 32 x 2 

BASIS O tATTICE DEFININO S.XVII.1.7 JINERSE TRMI ORMATION uu71 tCEINTART DIvISORS Of xW 

1 0 0 0 0 0 2 0 0 0 0 0 
0 1 0 0 0 0 0 2 0 0 0 0 

El s ̂  0 0 1 0 -1 0 28T171 0 0 1 0 1 0 1 1 1 1 2 2 
0 0 01 0 -1 0 00 10 1 
0 0 10 10 0 0-1 0 10 
0 0 0 101 000-101 

THE SPACE QF FON FIXO E T 8' XV.IVII. 1. IS GENERATED OT 

0000 O O 0 0 0 0 0 0 0 0 0 0 0 000101 0 0 000 00 0 0 

0 0 0000 00 -1 03 I 0 0 0-31 0 00 0 0 0 O 0 00 110 00 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0-1 0 -1 0 0 0 0 0 0 0 0 1 0 1 0 
0 0 0 0 0 0 O O I O O O O O 0 I O O O O 0 0 O O O O O O O O 0 O 0 O 

0 0 0 0 0 0 
0 0 0 0 0 0 

BRAVAIS (#Ot 9.XVII.1.1 IS 0-COUIVLENT TO 8,XVII.1.? 



FMILY s Xx 
NWIMR Of PARAMETIES- FOANSPACE 7 
NUR Of Z-CLASSES ?T ECO#OSABLE BRAVAIS GROUPS; I 
NUMBER Of Z-CLASSS OF MtS GROUP: 3 

RWSt OF ALPOST DECOPPOSASLE WVAIS GROUP B.MX.1.1 z 12 2 *a 3 

THE SPACE Or rons FIXED OT 8.XX.1.1 IS GUERAlTCD 0 

2-I 00g 0 0 0 0 0 0 0 0 2g-g 0 0 0 0 0 8 O 8 00 0 0 0 0 g g g g g g 
-1 2 0 00 0 0 0 0 0 0 0 0 0 -1 2 0 0 0 O-1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O 
gO 8 8 O O 0 2-18 0 0 ?-10 0 0 0 0 -1 00 0 0 00 0 0 0 0 00 0 0 0 0 
O O OO 0 0 0 -1 2 0 0 -1 2 0 0 00 1 0 0 0 0 0 0 0 0 O 0 00 0 0 0 0 
O O O O O O O O O O O O O O O O O O O O O O O O O O O O * O O O O 0 1 

0 0 0 00 0 0 00 00 0 00 0 000 

0 0 0 000 0 0 0 0 0 0 0 0 0000 00Q 1 

THC SRAVA IS GAOLP SB.XX. 1.1 IIS GENERATED) Ow 
0 10 0 00 1 00 00 0 

-11I0 0 00 0 10 00 0 
0 0 0 100 0 0 100 0 
0 0-11I0 0 0 00 10 0 
0 0 0 0 1 0 00 00-1 0 
0 0 0 0 0 1 0 0 0 0 0-1I 

OROER OiF ORAVAIS GROUP 8.XX.1.2 f, s 8' 3 

AStS Of LATTICE DEFINING 8.XX.1.? INVERSE TRAASFOAKATIOM 121 CLCICNTARV OIVISORS OFr X21 

0 0 Q 011 0 00 00 3 
0 00-1 01 0 00 30 0 

Xi?i z 0 0 1 0 0 0 3RTIZI 0 0 3 0 0 0 1 1 1 1 1 3 
0i10 0 00 1 -?0 0 10 
0 0 0 1 -1 1 ? -1 0 0 -i 0 
1 00 0 00 1 10 0 10 



THE SPACE Of M FIXED By S.XftII.11 IS GIENEMID Iv 

0 00 0 00 1 0 0 0 0 00 000000 0 0 0 0 00 0 00 000 0 00 00 0 
0 0 0 0 00 0 00 000 0 10 -1 01 0 0 0 0 00 0 00 000 911-0 
0 0 0 0 0 00 0000 0 0 000 0 00 0 00 000 0 0 100 0 0-110 
0 0 0 0 00 0 00 000 0 -1 0 10-1 0 0 0 0 00 0 00 000 01-1-0 
0 00 01-10 0 0 0 00 000 000 00 00110 00 0 00 0-1-10 
0 00 0-110 00 000 0 10 -101 00 00110 00 0 00 0 00 00 0 

PRAVAIS GROuP S.xxII.1.1 IS O-COUIVALCWT TO SuuII.IJIl 

THE PRAWAIS (CiDOU S.'xII.111 IS GCEIOATED Biv 
I 00 0-1 0 0 0 00 010000 300 0 00 100 0 00 100 000 

0 1 3 1I 0 1 0 0 0 0 0 0 0 1 0 -1 0 1 0 0 0 0 0 1 -1 0 0 0 0 0 1 -1 ? 0 
0 0 10 00 0 0 10 00 0 0 10 00 0 0 10 00 00-10 00 0 0100 0 
0 0 0 1 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 -1 -1 0 0 -1 I 0 0 0 -1 1 0 10 
0 00 0 01 0 0 0 0 1 00 0001 000 00000 -1 0 00 0 10 0 00 010 
0 0 0 01000 00000 0 00 001 00 00-10 0 00 001 0 00 001 

oem Of PRAVAIS GO0" SIIB.1x..12 64 a I6 

BASIS Of LATTICE KEFIWING S.xxii.1.12 UnEaMSE TSASSFOMATI0N 132(LEPC#TAhh lDIvZSOS OF u.12i 

0 00 01 -1 -1 20 -10 0 
1 00 0 10 0 0 200 0 

11121 0 1 0 0 0 02. 12 a 1 -1 1 0 1 -11 1 1 1 2 2 
0 00 0 11 1-11I01 1 
1 -11101 100 10 0 
0 01 1 0 0 - 0 0 1 0 0 

THE SPACE OF FORM5 FIXED BySXII11 IS GE'NERATED Iw 

0 00 0 00 1 0 0 0100 000 0 00 0 00 000 1-11101 0000 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 *1 I11 0d 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 10 1 0 0 1 -1 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1I1 0 1 0 0 -1 1 0 0 
0 00 0 1-3 100 0 10 0 00 0 00 0 00 0 11 0 00 0 00 0 00 00 0 
00 0 0-I11 0 0 0 0 00 0 00 000 0 00011 1-101 0 00 00 0 

SNAVAIS CAOtR *B.XNII..1. IS 0-COUIVALEftT TO SBXXII.1.12 

THE IRAVAIS GROUP SXXII1I12 IS GECI(ATEO Biv 

1 0 0 0 1 -I -I 0 0 0 -2 0 1 0 0 0 0 0 1 0 0 0 1 1 1 0 0 0 0 0 1 0 0 0 0 0 
0 10 0 00 0 10 0 00 0-10 000 0 10 0 0 0 010 000 0 10 00 0 
0 0 1 01 1 10 1 0 10 0- 1 0 0 0 0 0 1 0 0 0 1 0-1 0 -1 0 0 0 1 0 0 
0 0 0 1 -1 1 1 0 0 1 1 0 0 1 0 1 0 0 0 0 0 1 0 0 -1 1 1 0 0 -1 0 0 1 0 0 0 
0 00 001 0 0 0 01000 0001 000 00000 -1 0 00 0 10 0 00 0 10 
0 0 0 0 1 00 000001 0 00 0 01 0 00 0-10 0 00 0 01 0 00 00 1 



t SPACE of VOUlS FIXED By S.XXII.1.32 1 * .SIS C el B 

0 0 0 0 0 0 0 0000 0 0 000 0 00 0 00 000 1 00 0 00 1 00 001 
0 1 10 0 1 -1 0 0 1 1 1 1 0 0 1 -1 1 1 4 0 0 0 0 0 0 0 0 0 0 0 0 
0 1 1 0 0 * 1 O * - 10 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
0 1 1 01 1 0 0 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
0 1 1 1 1 0 0 1 1 1 1 0 0 1-1 1 1 0 0 1 1-1 1* 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 042 2 2 2 4 0 0 0 0 00 1 0 0 0 0 1 

TOt Su* of V.XX SXII. 1.1 IS 0-CQUIVALENT TO uAS lICE. ? AM is &CPATED Bf 

-1 0 0 0 0 0 -1 0 0 0 0 0 -1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 
0-1 0 0 0 0 0 1 0 0 00 01 0 0 00 01 0 0 0 *0 01 0 0 0 0 
0 0 10 00 0 0-1 0 00 0 0 10 00 0 0 10 00 0 0 100 0 
0 0 0 100 0 0 0 100 0 0 0-1 00 0 0 0 100 0 00 10 0 
0 0 0 01I0 00 000 1 0 00 00001 00 00 00-1 0 0 00 0 10 
0 0 0 00 O O O O O O O 0 0 0 1 O O O 0 0 001 0 0 0 0 0 - 

TOt P AYAIS GROP S.uuII.1fl. MICHiIs THE INTEtSCCTIOW OF u GLsBn11suVh ?140 LC.Z'. IS GICRAAtED B' 

1 00 0 00 1 00 0 00 1 00 0 00 -1 00 0 00 1 00 00 0 
0 0 0 -1 0 0 0 0 -1 0 0 0 0 0 90-11I 1 1 0 0 0 0 -1 1 0 0 0 -1 
00 0 0-1 0 0 -1 0 0 00 0 0 0-1 01 1 0 1 0 0 0 1 0 1 0 0 1 
0 -1 0 0 0 0 0 0 0 0 -1 0 0 01 0 01 -1 0 0 1 0 0 1 0 0 3 0 1 
0 0 -1 0 0 0 0 0 0 -1 0 0 0 -1 0 0 0 1 1 0 0 0 1 0 -1 0 0 0 1 - 
0 00 0 01 0 00 0 01 000 0 01 ?00 0 01 - 0 00 01 

16 
0AFI(P V OAVAIS QUOUP B.XKII1.33) 64 * 

BASIS Of LATTICE DEFINING BuI13 kw(P5(I TPANaSFOAWTIOW 11331 ELEINTrAPR? DIVISORS Vi "33' 

1 0 10 0-1 0 -10 00 1 
-1 0 10 01 0 00 1 10 

1x33 )) 0 1 0 -1 -1 0 I I33 s0 0 0 0 1 1 2 
0 30 1 -1 0 0 0- 1 0 0 
0 1 0-1 1 0 0 01 0 1 0 
1 0 10 01 .1 00 00 1 

TtH SPACE Qf FOUM lSFxCo SoSf uIA IS WCSgAT(0 B' 

1 0 1 0 0 -1 1 0 -1 0 0 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 
0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 -1 -1 0 0 1 0 1 -1 0 0 1 0 -1 1 0 0 0 0 0 0 0 
1 0 1 0 0 -1 -1 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 
0 0 0 0 0 0 0 0 0 0 0 0 0 -1 0 1 1 0 0 1 0 1 -1 0 0 -1 0 1 -1 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 -1 0 1 1 0 0.-1 0 .1 1 0 0 1 0-.1 1 0 0 0 0 0 0 0 

-1 0 -1 0 0 1 -1 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 

BRAVAIS GRO'P B.u111.1.1 IS 0-EQUIVALENT TO 18.XuII.: 33 

TOt BIAVAIS GAGeP 8NID.1x.33) IS GCIEPIATCO B' 

1 00 0 00 0 0 10 01 1 00 0 00 1 00 0 00 1 00 0 00 0 0-1 00-.1 
0 10 0 00 0 10 0 00 0 10 0 00 0 0 0-11I0 00 0 1-1 0 0 10 00 0 
-1 0 0 0 0 1 1 0 0 0 0 -I 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 
0 0 0 100 0 0 0 100 0 10 0-1 0 0 -10 0 10 0 0 0 100 0 00 10 0 
0 0 0 0 1 0 0 0 0 0 1 0 0 1 0 -1 0 0 0 0 0 0 1 0 0 -1 0 1 0 0 0 0 0 0 1 0 
1 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 -1 0 -1 0 0 0 



ORDEROf NAVAIS GROP O.XXII.1.3 : 64 a 2 

BASIS Of LATTICE OcriNWo O.XXK1I.1.3 INVERSE TRASF0RMATION u3uECLCMNTARV OIVISOAS Or X131 

0 0 0 0 10 0 0 2 0 0 0 
00 Q 1 11 0 0 0 2 0 0 

X3 z 1 0 0 0 0 28ZI 2s 0 0 0 O 0 2 1 1 1 1 1 2 
0 1 0 0 0 0 -I 1 0 0.1 0 
0 0 0-1 0' 000 0 
0 0 1 0 0 0000 1 - 0 0 0 0 

THE SPACE OF FM F1XCD OT O.XX111.1.3 IS GCNE?OTE IDY 

0 0 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 0 0 0 0 0 0 Oc i 0 0 0 
0 0 0 1 11 00 0 0 0 0 00 0 0 00 00 0 0 0 0 00 0 1 0 -1 0 0 0 0 0 0 
0 0 0 1 2 0 0 0 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 00 00 0 0 0 0 
0 0 0 1 11 00 0 0 00 00 0 0 00 00 0 0 0 o0 0 0 o -1 01 00 0 0 0 0 

NAv^AIS Gu* SB.xxIII.1.1 IS O-EOuIVALENT TO 8.Xx11.1.3 

THE BRAVAIS GRDW BS.xIII.1.3 IS GE*KRATED Si 

1 0 0 0 0 0 1 0 0 0 0 0 -1 0 0 0 0 0 1 0 0 0 00 1 0 0 0 0 0 
01 0 0 0 0 O O * O O O O -O 0 0 0 0 0 10000 0 1 0 0 0 0 
0 0 1 0 00 00 1 0 00 00 1 0 00 00 1 0 0 0 0 0-1 0 0 0 
0 00 1 10 0 0 0 0 01 0 0 0 100 0 00 001 0 00 10 0 
0 0 0 -1 -1 .1 0 0 0 1 1 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 
0 00 0 11 0 0 0-1 00 0 00 0 01 0 0 0 100 0 00 00 1 

ORDER Of SNAVAIS GROUP O.XX111.14 64 a 2 

OAStS OF LATTIC OEFIkING 9,XxIII.1.4 INVEfSE tAnSFORATION 1t41 ELCMCNTARt oIVISOsS OF xe41 
1 0 0 0 0 0 2 0 0 0 0 0 
0 1 0 0 0 0 0 2 0 0 0 0 

X441 a 0 0 0 0 1 -1 ?S14 a 0 0 0 2 0 0 1 1 1 1 1 2 
0 0 1 0 00 00 0 0 2 
0 0 0 0 1 1 00 1 0 1 0 
0 0 0 1 0 0 0 0.1 0 1 0 

THE SPACE OF FORKS FIXEO Or 8.XxIt.1.4 IS GENERATED BY 

1 0 0 0 00 00 0 0 00 00 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 0 
0 1 0 0 00 00 0 0 00 00 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 0 
0 0 0 0 00 00 0 0 0 00 00 0 0 1 . 1 0 0 1 0 00 00 0 0 0 00 00 0 0 0 0 
0 0 0 0 00 00 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 0 00 0 1 0 0 
0 0 0 0 00 00 0 0 1 -1 00 1 0 0 00 00 0 0 00 00 0 0 1 1 00 0 0 0 0 
0 0 0 000 00 0 0 11 00 -10 0 0 00 0 0 00 00 0 0 1 O1 00 0 0 0 0 

BRAvAIS GRAJP e.xxiit.i.i IS 0-ECUIVALENT tO 8.XxIt,1.4 



THE SGROr* Q *.XXIlt.11 IS 0-EQUIVALENT TO S.XXIII..24 HAS hNX 2 ANO IS GENERATED Br 

1 0 0 0 0 0 0 1 0 0 0 0 0 10000 1 0 0 0 0 0 
0-1 0 0 0 0 -1 0 0 0 0 0 -1 0 0 0 0 0 0 1 0 0 0 0 
0 0 1 0 0 0 00-1 0 0 0 0 0100 0 0 1 0 0 0 
0 0 0 1 0 0 000-1 0 0 0 0 1 0 0 0 0 0 1 0 0 
0 0 0 0 10 00 0 0 1 0 0 0 0 0-1 0 0 0 0 0 1 0 
0 0 0 O 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 O-1 

THE ORAVAIS GROU 8.XxIlI1.24, WHICH IS THE INTERSECTION Or ra24ISB.XXIII.1.1SXE243 AND G'6,Z'. IS GENERATW St 

1 0 0 0 0 0 -1 0 0 0 00 1 0 0 0 00 10 0 0 0 0 
0 1 0 1 0 0 0 10000 0 * O 0 0 0 0 -1 00 0 0 
0 0 0-1 0 0 0 0 0 0 -1 0 0 0 0 0 0-1 0 0 1 0 0 0 
0 0-1 0 0 0 0 0 0 0 0-1 0 0 0 0-1 0 0 0 0 1 0 0 
0 00 0 10 0 0 0 100 0 0 10 00 0 00 0 10 
0 0 0 0 01 00 1 0 0 0 00 0 1 0 * 0 00 0 0 0 1 

5 
ORDEA Of ORAVAIS GROW 8.XXIII.1.25 32 a 2 

OAStS Of LATTICE 0FUINIG 8.XXIhh1.25 I;VERSE TRANSFORMATION '125' ELEMENTAY oIVis@os Of x2$' 

0-1 1 0 10 00 0 4 0 0 
0 0 1 -1 0 1 -2 0 -1 0 1 2 

XEI2h 0 -1 0 1 -1 1 4i$ 0 0 0 0 0 4 1 1 1 2 4 
1 0 0 0 0 0 0-21 0 1 2 
0 1 0 1 1 1 2 0 -1 0 1 -2 
0 0 1 0 00 02 1 3 

THE SPACE Or fOAMS rIxEc By S.xIttI.1.25 IS GEERAATEO Sr 

0 0 0 0 00 00 0 0 0 0 01 - 0 1 -11 0 0 0 0 0 00 0 0 0 0 00 0 0 0 0 
0 1 -1 0 -1 0 0 1 0 -1 1 -1 -1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 3 1 0 0 0 0 0 0 
0 -1 2 -1 2 0 0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 00 0 0 0 00 00 1 0 0 0 
0 0 -1 1 0 -1 0 -1 0 1 -1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 0 0 0 0 0 0 
0-1 I 0 1 0 010-1 1 -1 0 0 0 0 0 000 0 0 0 1 0 1 I t 0 0 0 0 0 0 
0 0 1 -1 0 1 0 -1 0 1 -1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 t 1 1 0 0 0 0 0 0 

THE SUGROQO OF 8.XXIII.1.1 IS 0-EWIVALENT TO B.XXIII.I.15 HAS IN)X 2 AND IS GENERATED 81 
1 0 0 0 O00 01 0 0 0 0 0 1 0 0 00 10 0 0 0 0 

0 -1 0 0 0 0 -1 0 0 0 0 0 -1 0 0 0 0 0 0 1 0 0 0 0 
0 0 1 0 00 00 -1 0 0 0 00 1 0 0 0 0 0 1 0 0 0 
0 O 0 1 0 0 0 00-1 0 00 0 1 0 0 00 0 1 0 0 
0 0 0 0 10 00 0 0 1 0 0 0 0 0-1 0 0 0 0 0 1 0 
0 0 0 O 0 1 0 0 0 0 0 0 0 O O O O 1 O O O O O-1 

THE BWAVAIS G"RUP 8.xXtII.1.5. IPtCH IS T4 tNtERSECTItON Or 1nslZ.S.EEXtIII.llX125. o GL16.21. IS GENERATED Sr 
1 0 0 0 0 0 -1 0 0 0 00 10 0 0 0 0 10 0 0 0 0 

0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 -1 0 1 -1 0 0 0 
0 0 3 0 0 00 1 0 0 0 00 1 0 0 0 0 0-1 0 0 0 

0 10 0 1 0 0 1 0 1 0 0-1 0 00 00 -11 0 0 
0 0 0 0 10 00 0 0 1 0 0 0-10 0 00 1 0 1 0 
0 0 -1 1 0 0 0 1 -1 0 0 0 0 0 -1 0 -1 0 0 0 1 0 0 1 
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T( SPACC o ror s FORM xto SI S .xxxI II .2.3 IS GEOtATCO IS 

0 0 0 0 0 00 0000 0 0 000 0 00 0 00 000 : 00 00 0 
0 1 0 0 10 01 I - 000 0 -2 0 1 -21 00 0 0 0 00 00 0 0 0 0 
0 0 0 0 0 0 0 -1 2 0- 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 00 0 00 00-1101 0 10 0 00 0 00 101I 0 00 00 0 

0 1 0 0 2 0 0 0 0 0 0 0 0 -22000 000 0 0 0 0 0 0 0 0 

0 00 0 00 0 0-110 1 0 10 0 0 0 0 00-101 0 00 00 0 

AVAIS GRO'JP .XXXIII.2.1 IS Q-CuIVALtNT TO S*.XXXIII.2.3 

TH( BRAVAIS GROUP S.XXIII.2.3 IS GcERATCO 31 

1 0 0 0 00 10 0 0 0 0 10 0 0 0 0 -1 0 0 0 0 0 
0 1 0 0 2 0 0 1 0 0 2 0 0 1 0 0 00 01 0 0 0 0 
0 1 1 -1 2 -1 01 -1 1 2 0 0 1 0 0 00 00 1 0 0 0 
00 101-1 I0 00 1 10 000 0 01 0 00 10 0 
0 -1 0 0 -1 0 0 0 0 0 -1 0 0 0 0 0 1 0 0 0 0 0 1 0 
0 0 1 -1 10 00 0 0 1 O1 00 0 1 0 0 00 0 0 0 1 

OROEtR OF BAVAIS GROUP S.XXXIII.2.4 32 a 2 

SASIS or LATTICE OEFINING S.xxxIII.2.4 INVERg TRANSrO0ATIOI V141 CLCEMNTARY DIVISORS OF X141 

1 0 000 0 2 0 0 0 0 0 
0 1 000 0 0 2 0 0 0 0 

X141 * 0 0 1 0 0 0 2si141 a 0 0 2 0 0 0 1 1 1 1 1 2 

0 0 010 0 0 0 0 2 0 0 
0 0 001 -I 00 0 0 O1 1 
0 0 00 1 1 0 0 0 0 -1 

TiC SPACC O ro"n FIxCO Si 8 .XXXIII.2.4 IS GCNCRATEO Si 

1 0 0 0 00 00 0 0 0 0 00 1 -1 00 00 0 0 0 0 00 0 0 0 0 

0 10 0 0 0 0 00 000 0 0 1 10 0 0 00 000 0 00 00 0 

0 00 0 00 0 0 10 00 1 10 0 0 0 0 00 000 0 00 00 0 

0 00 0 00 0 0 0 100 -11I0 0 00 0 00 0 00 0 00 00 0 

0 0 00 0 000 0000 0 0 000 0 00 0 0001 -1 0 00 011 

0 0 0 0 0 00 0000 0 0 000 0 00 0 000-11I 0 00 011 

ORAvAIS GAOI* g.xxxIII.2.1 IS O-COUIVALCNT TO O.XXXIII.2.4 

THE ORAVAIS GROUP gXXXIII.2.4 IS G CROATEO Si 

0 -10 0 00 -1 00 0 00 1 00 0 00 1 00 00 0 
1 00 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 0-1 00 0 0 0 100 0 0 10 00 0 0 100 0 
0 0 10 00 0 0 10 00 0 0 0 100 0 00 10 0 

0 0 0 0 10 00 0 0 10 00 0 0 0 1 00 0 0 0 -1 
0 0 0 0 01 00 0 0 0 1 00 0 0 1 O0 0 0 0 0 -1 0 



4 1 

ORDE CO NAVAIS GRMP 3.XKXIV.2.2 4S a 2 S 3 

BASIS Or LATTICC KEFINI"G S.XXXIV.2.2 IWVCRSE TRrAIOS ATIOW "121 'ELCSCNTARtY DIVISORS Of X121 

10 0 0 0 0 2 0 0 0 0 0 
010 0 0 0 0 2 0 0 0 0 

X121 a 0 0 1 0 0 0 2ST21 a 0 0 2 0 0 0 1 1 1 1 1 2 

000 1 0 0 O 0 2 0 0 
00 0 1 1 0 00 1 1 
0000 1 0 0 0 0 -1 

T( SPACC or o fOfR FIxEO O8 D.xxxlv.2.2 IS OCEICATEO ST 

2 -1 00 00 00 0 0 00 00 0 1 00 00 000 0 00 0 0 0 0 
-1 2 0 0 0 0 0 0 0 0 0 0 0 0 -1 0 0 0 0 0 00 0 0 0 0 0 0 0 0 

0 0 00 00 00 2 -1 0 0 0 -1 0 0 00 00 000 0 00 0 0 0 0 

0 0 00 00 00 -1 2 00 1 0 0 0 00 00 000 0 00 0 0 0 0 

0 0 0000 00 0 0 0 0 00 0 0 0 0 00 00 11 00 0 0 
0 0 00 00 00 0 0 0 O O O O O0 00 0 O O -1 0 0 0 1 

PAwAIS GP S.XXXIV.2.1 IS O-COuIVAtCWT TO D.XXXIV.2.2 

TE ORAVAISG COUP S.xxxlv.2.2 IS O UICRATED DY 

0 1 00 00 01 0 0 00 10 0 0 0 00 10 000 0 
-11 00 00 10 0 0 00 01 0 0 0 0 0 000 0 
0 0 0100 00 0 -10 0 00 1 0 00 001 O og 
0 0 -1 1 00 0 0 -1 0 0 0 0 0 0 1 0 0 0 0 0.1 9 O 
0 0 00 10 00 0 0 10 00 0 0 0 1 1 0 0 O 0 -1 
0 0 00 01 00 0 0 0 01 00 0 0 0 1 0 0 00 -1 0 

3 1 
ORDOR OF eRAvAIS GROuP D.xxxIV.2.3 24 * 2 * 3 

SASIS or LATTICE DEFIWI"G D.XXXIV.2.3 I IktvCRSE TRPtASUORATION u131 CLECNTAFRY DIVISORS or xi3 

0 010 0 0 O O O O 0 3 

0 0 0 0 1 0 3 0 0 00 3 
X131 0 o O O O 38T3 3 0 0 0 0 033 

0 0 0-1 0 1 0 0 1 -2 1 0 
0 00 1 -1 1 00 2 -1 -1 0 
1 000 0 0 00 1 0 

TiC SPACC Or Fo"t FIxEo IY S.xxxlv.2.3 IS GECCRATEO DY 

0 0 00 00 00 0 0 00 00 0 0 00 00 0 0 00 10 0 0 0 0 

0 2 -10 0 0 0 0 0 0 0 0 0 0 0 0 -11 0 0 0 0 0 0 0 0 0 0 0 0 

0 -1 20 00 0 00000 0 0 0 -1 0 00 0 0 0 0 00 0 0 0 0 

0 0 0 0 0 0 0 0 0 2 1 -1 0 0 -1 0 0 0 0 0 0 1 -1 1 0 0 0 0 0 0 

0 0 00 0 0 0 0 0 1 2 1 0 -1 0 0 0 0 0 0 0 - 1 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 -1 1 2 0 -1 1 0 0 0 0 0 0 1 -1 1 0 0 0 0 0 0 



3 2 
WIDER OF SAVAAIS osC S. XXXVI.1.4 72 * 2 * 3 

BASIS OF LATTICC TF VINING S.XXXVI.1.4 INVCES TRfAbSFOMATION 141 CLCMNTAAYI DIvISOM OF X141 

0 000 11 0 00 0 03 
0-1 00 0 1 1 -2 1 1 1 0 

XI41 a 0 0 1 0 0 0 381141 a 0 0 3 0 0 0 1 1 1 1 1 3 

0 0 0 1 0 00 0 3 0 0 
0 1 -1 -1 -1 1 2 -1 -1 -1 -1 0 
1 000 00 11 1 0 

THE SPACC OF FORMS FIXEO SwY S.XXXVI.1.4 IS EWE#ATCO SY 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 -1 -1 -1 1 0 0 0 0 0 

0 2 0 0 1 -1 0 0 0 0 0 0 0 1 -1 -1 -1 1 I 00 0 0 0 0 0 0 0 0 0 
0 0 C 0 0 0 0 0 2 -1 0 0 0 -1 1 1 1 -1 -1 00 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 -1 2 0 0 0 -1 1 1 1 -1 -1 00 0 0 0 0 0 0 0 0 0 
0 1 0 0 2 1 0 0 0 0 0 0 0 -1 1 1 1 -1 -1 00 0 0 0 0 0 0 0 0 0 
0 -1 0 0 1 2 0 0 0 0 0 0 0 1 -1 -1 -1 1 I 00 0 0 0 0 0 0 0 0 0 

THE 5uGAt OF SXXXVI1.1 IS O-COUIVALCNT TO 5.XXXVI.1.4 MAS IMWX 4 ANC IS rENOATCO ST 

0 1 0 0 00 10 0 0 0 0 -1 1 0 0 00 0 100 0 0 
1 0 0 0 00 01 0 0 0 0 -1 0 0 0 0 0 -1 1 0 0 0 
ool')eo 0 0 0 100 0 0 10 00 0 00 10 0 

0 031) 00 0 0 10 00 0 0 0 100 0 0-11I0 0 
0 0 0 0 1 0 00001 00 0 0 0010 0 00 0-1 0 
00 0 0 0 1 0 00 001 0 00 0 01 000 0 0-1 

THE SRAVAIS GAOUP 5.XXXVI 1 .4. MMICH IS THE INTCRSECTION4 OF 1e4ISS.XXXVI.1.ISX14I ANJ GLIb.ZI. IS GCNCRATCO SiB 

1 00 0 00 1 00 0 00 1 00 0 00 -1 00 00 0 
00 0 0-1 0 0 10 0 0 0 0 00 001 000 1 10 
0 0 10 00 0 0 0 100 0 0 10 00 0 00 10 0 
0 0 0 100 0 0 10 00 0 0 0 100 0 0-11I0 0 
0 -1 0 0 0 0 0 0 0 0 1 0 0 -1 0 0 0 0 0 0 0-1 0 1 
0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 -1 0 0 -1 0 1 0 0 

4 1 

OAC'CPt OF SRAAAIS GROUP t.XXXVI.1.15 4S a 2 S 3 

OASIS OF LATTICC OCFINIWG S.XXXVl.1.5 INvCESC TRtANSORMATION VISI CLCPCNTARiY DIVISOMS OIF XISI 

0 0 10-1 0 0 0 00202 
0 0 0 1 0- -1000 

NISI 1 0 0 1 0 1 0 2sII 0 1 0 0 0 1 1 1 122 
0 0 0 101 0 10 10 0 

1 0 0 0 0 0 -1 0 1 0 0 0 
0 10 0 00 0 -10 10 0 



FAMILY XLII 
wtfcf OF PARAECYCRS OF FOMSPAC S 
NMBER OF Z-CLASSES 0r ALMOST DECOMPOSABC SRAVAIS GROLOS: 3 
NmK( OF Z-CLASSES Or SRAVAIS COUPS : 20 1 * 7 * 2 

P0t OF ALMOST DECOMPOSABLC ORAVAIS COW S.XLII1.1 112 S 2 S 3 

T( SPACC OF FORM FIXCO IY S.XLII.lI. IS GENE#ATCO SY 

3-1 -1 - 00 00 0 0 00 00 0 0 0 o 0 0 0 0 0 o 0 00 0 0 0 0 

-1 3 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

-1 -1 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 00 0 00 0 0 0 10 00 00001 00 0 00 000 0 00 00 0 
0 0 0 0 00 0 00 000 0 0 0 10 0 0 0 0010 0 00 00 0 
0 0 0 0 0 00 0000 0 0 000 0 00 0 00 000 0 00 001 

T( SNVAAIS GROUP SXtII.1.1 IS GENE#ATCO SY 

0 1 0 0 0 0 -1 0 1 00 1 0 0 00 1 0 0 0 0 
1 0 0 0 00 0010 00 0 10 0 00 0 10 00 0 
0 0 10 00 0-110 00 0 0 10 00 0 0 100 0 
0 0 0 100 0 0 0 100 0 0 0-1 00 0 00 10 0 
0 0 0 0 1 0 00001 00 00 00-1 0 0 00 0 10 
0 00 001 000 001 0 00 001 00 00 01 

b6 1 

010CRt OF BRAVAIS GOiJP S.XLII.12 112 a2 * 3 

SASIS OF LATTICC 0CFINIG SXLII12 I NVCRSC TRAWSFOMCO ION "2' CLCCNTARI OIVISO OIF xi2 

0 001 -1 0 0 00 0 20 
0 0010 0 0 0 000 2 

X121 O 0 0 1 0 -1 0 2o O1' -2 2 2 0 0 0 1 1 1 1 2 
0 0 -10 0 2 0 20 00 0 
1 0 0 0 0 0 -2 2 0 0 0 0 
0 10 000 -1100 

T(E SPACC OF FOawsrOIXO SmSXLII12 IS G,2OATCO SY 

0 0 0 0 00 0 00 000 0 0-1 0 02 100 0 00 0 00 00 0 
0 0 0 0 0 00 0000 0 0 000 0 00 0 00 000 0 10 00 0 
003--20 00100-2 -100000 0 0 000 0 0 0 0 0 

0 0-2 40 000 000 0 0 0 000 0 00 0 00 000 0 00 00 0 
0 0-2 04 0 0 0 0 0 0 0 000 0 00 0 00 000 0 00 00 0 
0 00000 00 -20 0 4 20 0 00 0 00 0 0 00 00 0 0 0 0 

eROVAIS GRP eNLIIl IS O-OUIVALCNT TO SOXLII1O2 

T(E eAVAIS GROIP SXLII.12 IS O NCRATCO SIO 

1 00 0 00 1 00 0 00 -00 0 00 100 00 0 
0 10 0 00 0 10 0 00 0 10 0 00 0 -10 00 0 
0 0 1 0-20 0 1 0 -2 00 1 0 0 o o0 00 1 0 0 0 
0 0 0 1 -1 0 0 0 10 -1 0 0 0 0 1 0 0 0 0 0 1 0 0 
0 0 0 0 -1 0 0 0 0 1 -1 0 0 0 0 0 1 0 0 0 0 0 1 0 
0 0 0 0 1 0 0 0 01 1 0 0 1 0 0 -1 0 0 0 0 0 1 



FAMILY XLIV 
NMBEf OF PARADETERS OF FOU9SPACC S 
NMACC OF Z-CLASS(S OF ALMOST COMPOSABc SNAVAIS GROCPS 1 
Nt"flC OF Z-CLASS(S O BRAVAIS CROUPS: 1 

41 
OPOER CO ALMOST 0COMPOSASLC EBAVAIS GRUP S.XLIV1.1 4S a 2 * 3 

TH( SnACc Or FOmi FIXEO my SB.XLIV1.1 IS OVERctATCO SIB 

2-10 0 00 0 0 0 10 00 000 0000 0 00 000 0 00 00 0 
-1 2 0 0 0 0 0 0 -1 0 00 00 0 0 00 00 0 0 0 00 00 0 0 0 0 

0 0 2 -1 0 0 0 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0-1 2 00 1 0 0 0 00 00 0 0 00 00 0 0 0 00 00 0 0 0 0 
0 0 0 0 00 00 0 0 00 00 0 0 10 00 0 0 0 o1 00 0 0 0 0 

0 0 0 0 0 00 00000000 000 0000 0 00010 0 00 001 

T( ORAvAIS GRP eNLIVIl IS OENRATCO SI O 

0 0 0100 0 0 0 100 100 00 0 
0 0-110 0 0 0 10 00 0 10 00 0 
0- 0 0 00 c 1 0 0 00 00 1 0 0 0 
1-10 000 1 00 0 00 0 00 10 0 
0 0 0 0 10 00 0 0 1 O0 00 0 0 -1 0 
0 0 0 0 0 00 0 0 0 0 0 0 0-1 



T( SPACE oF FOmnS FIXED Y SI XLVI11.I7 IS GENERATEO SY 

2 1 0 00 00 0 0 00 00 0 0 0 0 00 0 0 0 0 
110 0 00 01I110 0 0 00 0 00 0 00 00 0 
0 0 0 0 0 0 O -I 2 0 -I0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 1 0 2 -I0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 00--11 0 00 01-1 00001 
0 0 0 0 0 0 00--11 00 0 0-l 0 0001 

BRAVAIS GROUP SOXLVI1. IS OQ-EOIVALCNT TO S.XLVI1O17 

THE BRAVAIS GRUP S.XLVI.1.17 IS GENERATEO SY 

-l -1 - 000 11 000 1 0000 1 0000 1 0 0 00 1 0 0 0 0 

2 1 0 000 0 10000 010000 010000 01 0 0 00 01 0 0 0 0 

1 0 1 0 0 0 0 - 1 0 0 0 0 1 0 1 0 0 0 -1 0 1 1 0 0 1 0 0 0 0 0 1 0 -1 -1 

-1 0 0 1 0 0 0 10 1 0 0 0 0 -1 0 1 1 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 -1 -1 

0 0 0 0 10 00 0 0 10 00 0 0 10 00 0 0 0 1 
o o o o o o o o 0000- 

0 00 001 000 001 0 00 001 000 001 0 0 0 01 0 00 00-0 

7 

OROtR or FNAVAIS GROUP S.XLVI IS 123 * 2 

BASIS or LATTICE DEFINING S.XLvI..IS INvEW TRMSOATION IIISI ELEMENTARY OIvISORS OF XIISI 

0 001 10 0 0 400 0 
0 010 01 0 0 0 400 1 11 12 4 

xiies I 0 0 0 0 0 4SIIIS * 0 2 0 0 1 1 

0 1 00 0 20 I 0 1 -1 
0 0 1 1 -1 -1 2 0 0 0 -1 
0 0 1-1 I-1 0 2 0 0 -1 

THE SPACE Or FORMS FIXEDO I S.XLVI1.Se IS GENEtATEO 3' 

0 00 0 00 1 0 0 0 0 0 0 00 000 0 00 00 0 
0 00 0 00 0 10 0 0 0 0 00 000 0 00 00 0 
0 0 1 0 0 1 0 0 0 0 0 0 0 0 1 1 -1 -1 0 0 1 -1 1 -1 
0 0 0 1 1 0 0 0 0 0 0 0 0 0 1 1 -1 -1 0 0 -1 1 -1 1 

0 0 0 1 1 0 0 0 0 0 0 0 0 0 -1 -1 1 1 0 0 1 -1 1 -1 
0 0 1 0 0 1 0 0 0 0 0 0 0 0 -1 -1 1 1 0 0 -1 1 -1 1 

THE SUSGROP or O .XLI.V1.1 IS O-EOtUIWALENT TO S.XLVI.1ISB HAS INtDX 2 AN IS GENERATED SI 

1 0 0 0 00 10 0 0 0 0 10 0 0 0 0 01 0 0 0 O0 0 0 0 0 0 

0 -1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 -1 0 0 0 0 0 -1 0 0 0 0 0 

0 0 1 0 00 00 0 -1 00 00 0 1 00 00 1 0 0 0 00 1 0 0 0 

0 0 0 1 00 00 1 0 00 00 1 0 00 00 0 1 0 00 00 0 1 0 0 

0 0 0 0 10 00 0 0 1 O0 00 0 0 1 0 00 0 0 -10 00 0 0 1 0 

0 0 0 0 01 00 0 0 01 00 0 0 01 00 0 0 0 01 00 0 0 0 -1 

THE ORAWAIS GO" S.XLVI.1IS. MMICM IS THE INTERSECTION Of IlIISSS.XLVI.ISxieISIl ANO Gt'.Zl. IS GENERATEDO ' 

1 0 0 0 00 0 -1 0 0 00 01 0 0 00 10 0 0 0 0 10 0 0 0 0 

0 1 0 0 00 10 0 0 0 00 10 0 0 0 0 01 0 0 0 00 01 0 0 0 0 

0 0 0 0 0 -1 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 -1 0 0 0 0 0 0 -1 0 

0 0 0 1 00 00 0 1 00 00 0 1 00 00 0 0 0 01 00 1 0 0 0 

0 0 0 0 10 00 0 0 10 00 0 0 10 00 1 0 0 0 00 0 0 0 1 

0 0 -1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 -1 0 0 0 0 -1 0 0 



5 2 
OOC Of SNAVAIS GA"P S XLVI I1 ..3 2W a 2 * 3 

SASIS Or LATTICC OtiwusK e.xLvII.g.3 ItNVEt TRANSFOSTION 1131 CLCMENTARY DIVISOS Of x0O 

001 0 0 0 0 0 0 0 03 

X131 a 0 0 0 0 1 3)slI0 a 3 0 0 0 0 0 1 1 1 1 1 3 

00 0-10 1 00 1 -2 1 0 
0 0 0 1 -1 1 0 0 2 -1 -1 0 
100 0 0 0 00 1 0 

THE SPACC Of rais XEO rxco 3 V.tVII1 .3 IS GEOATCO ST 

0 0 0 0 00 00 0 0 00 00 0 0 0 00 10 0 0 0 0 
0 2 -1 0 00 00 0 0 00 00 0 0 0 00 00 0 0 0 0 
0-1 2 0 00 0000 0 0 0 0000 0 0 0 0 0 0 
0 0 0 0 00 0 0 0 2 1 -1 0 0 0 1 - 1 0 0 0 0 0 0 
0 0 0 0 00 00 0 1 2 0 0 0 0 -1 -1 0 0 0 0 0 
0 0 0 0 00 00 0 -1 1 2 0 0 0 1 -1 00 0 0 0 0 

THE SSRtt Orf S.xtVII1.1 IS O-EOUIVALENT TO S.XLVII.1.3 MAS INWx 2 AND IS GCORATCO ST 

0 1 0 0 00 01 0 0 00 10 0 0 00 10 0 0 0 o0 10 0 0 0 0 
-1 1 0 000 10 0 0 00 01 0 0 00 01 0 0 00 01 0 0 0 0 

0 0 1 000 00 1 0 00 00 0 1 00 0 o 1-10 0 00 1 o 0 0 

0 0 0 1 00 00 0 1 00 00 1 0 00 00 1 0 0 o0 00 0 1 0 0 

0 0 0 010 00 0 0 10 00 0 0 10 00 0 0 - 10 00 0 0 0 o 
0 0 0 0 01 00 0 0 01 00 0 0 01 00 0 0 0 O O O o O O -1 

THE SAAVAIS GOI S.XLVII1l.3. MHICH IS THE INTtRSECTION of Yi3iSS.XLVII1l.IlXi3I AND Gb.Z'. IS GENCStATO SI 

1 0 0 0 00 10 0 0 00 10 0 0 0 0 10 0 0 0 0 -1 0 0 0 0 0 
0 1 -1 0 00 00 1 0 00 01 0 0 00 01 0 0 0 00 01 0 0 0 0 

0 1 0 0 00 01 0 0 00 00 1 0 00 00 1 0 0 00 00 1 0 0 0 
0 0 0 1 00 00 0 0 0 0 0 0 0 0 -1 0 0 0 0 0 0 -1 00 0 1 0 0 

0 0 0 0 10 00 0 0 0 0 0 0 0 -1 00 00 0 1 0 00 00 0 0 1 0 

0 0 0 0 01 00 0 0 0 1 00 0 0 0 1 0 0 0 1 O 0 00 0 0 0 1 

5 2 
OADP CO RAAVAIS GOP S.XLVII.1.4 2W * 2 S 3 

SASIS of LATTICt DEFINING g.XLVII.1.4 INvPtU TmtAbsrofATIow 1141 CLECNTARI OIVISOS OF X141 

0 000 o 1 1 o o 3 0 
0 0-1 -1 1 0 1 o o o 3 

X141 * 0 0 1 0 -1 1 3ST141 I -2 1 -2 0 0 1 1 1 1 1 3 

0 001 0 0 00 0 3 0 0 
1 000 0 0 2 1 -1 -10 0 

0 10 0 o 0 1 1 1 0 



7 
1 

ORDER Of BRAWAIS GA" S.XELVIII.3 334 * 2 S 3 

BASIS Or LATTICE DEFINING S.XLVIII.1.3 InvEWRS TRJSAOWATIOW 1131 ELEPIENTAAY DIvISORS OF xi3 

1 0 0 0 0 2 0 0 0 0 0 
010 0 0 0 0 2 0 0 0 0 

X131 0 0 1 0 0 0 2.1'3' a 0 0 2 0 0 0 1 1 1 1 1 2 
000 0 0 0 0 0 0 2 0 0 
00 001-1 0 00 011 
00 001 1 0 0 0 0 -11 

THE SPACE OFr FORMS FrI XED SIB SBXLVIII.13 IS GENERATED O1 

1 0 000000 000 0 00 0 00 000 0 0000 0 
0 1 000000 000 0000 0 00 000 0 0000 0 
00 0 000 0 0 2-1 00 0 00 0 00 0 0000 0 
00 0 000 0 0-1 20 0 0 00 0 00 0 0000 0 
0 0 000000 000 0 00 0 0001-1 0 00011 
0 0 000000 000 0000 0 000-11I 0 00011 

BRAVAIS GA"~ S.XLVIII.1.1 IS O-EPiIvALENT TO S.XLVIII.1.3 

THE SPAVAIS GRO" SXLVIII1.3 IS GENORATED 3O O 

0 -1 0 000 0 10 0 00 1 00 0 00 1 000 00 1 00 0 00 1 00 00 0 

10 0 000 1 00 0 00 0 10 0 00 0 100 00 0 10 0 00 0 10 00 0 
0 0 1000 0 0 10 00 0 0 0 100 0 001 00 0 0 10 00 0 0 100 0 
00 0 100 0 0 0 100 0 0-11I0 0 0 010 00 0 0 0 100 0 00 10 0 

000010 ~~0 0 0 0 10 0 0 0010 0 000 10 000 0 01 0 00 0 0-1 
00 0 001 0 00 0 01 000 0 01 3 000 01 0 00 0 10 00001 

7 1 

ORDER or BRAVAIS GR,iF S.XLVIII.1-4 334 * 2 S 3 

BASIS or LATTICE DEFINING SOILVIII14 IVERS TRAWSFOWATION 1141 ELEPCNTARI DIVISORS OF X141 

1 00 000 2 00 00 0 
1 1 0 0 0 0 -2 2 0 0 0 0 1 1 1 1 

x4 a 0 0 1 0 0 0 282I41 z 0 0 2 0 0 0 1 1 1 1 
0 00 100 0 00 20 0 
0.1 0 0 1 1- 100 11 
0 000-1 -110 011 

THE SPACE Of FOS FIXED 3 8.XwlvIII1.4 IS GENCRATEDO ' 

2 1 000000 000 0 00 0 00 000 0 0000 0 
1 10 000 0 0 00 000 0 10 0-1 -1 0 0000 0 
0 0 0000 0 0 2-1 00 0 00 0 00 0 0000 0 
0 00 000 0 0-1 20 0 0 00 0 00 0 0000 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 -1 0 0 1 1 0 0 0 0 1 -1 
0 0 0 0 0 0 0 0 0 0 0 0 0-.1 0 0 1 1 0 0 0 0-1 1 

BRAVAIS GROI* S.XLVIII 1.1 IS 0-EOVIVALENT TO S XLVIII-1.4 



0Q 0R Of ALMOST XCOW9SAKC SRAvAIS CGO"P S.LIX.3.1 I: * 2 

T( SPACE OF Fr F IXCO IY SB.XLIX. 3.1 IS GE5CRATCO SY 

1 00 0 00 0 0 10 00 0 0 0 100 0 00 00 0 
0 1 0 0 00 00 0 1 0 00 00 -1 0 00 00 0 0 0 0 
0 0 10 00 1 00 0 00 0 -10 0 00 0 00 00 0 
0 0 0 100 0 10 0 00 1 00 0 00 0 00 00 0 
0 0 0 0 0 0 000 0 00 0 00 000 0 00 0 10 
0 0 0 0 0 0 000 0 00 0 00 000 0 00 00 1 

T( SAAVAIS GAoo S.XLIXo3o1 IS GEoERoATE0 ST 

0 -10 0 00 0 0 0 100 1 00 0 00 1 00 00 0 
1 0 0 000 0 0 10 00 0 10 0 00 0 10 00 0 
0 0 0-1 00 0 10 0 00 0 0 10 00 0 0 100 0 
0 0 10 00 1 00 0 00 0 0 0 100 0 00 10 0 
0 0 0 01I00 00001 00 0 0 000-1 0 00 00 1 
0 00 0 01 000 0 01 0 00 0 10 0 00 0 10 

Oftz f BRAVAIS ONP S.XLIX.3.2 lS 2 

OASIS Of LATTICC OVIMIWG S.XLIX.3.2 INVEftSC TftAw$FOMATIOt 121 CLCIOTARI DIVISORS Of X12o 

100 0 0 2 0 0 0 0 0 o 
1 1 0 0 0 0 -2 2 0 0 0 0 

X 121 0- I I 0 0 0 2s"2' al21 2 0 0 0 1 1 1 1 1 2 
0 I 1 1 0 O 2 1 1 1 -1 
00 0-1 1 1 
00 00-1 -111111 I 

THE SPACC Of FOMS FIXCO ST S.KLIX.3.2 IS GENERATEO OI 

2 1 0 0 0 0 0 -1 0 1 0 0 0 1 -2 1 0 0 0 0 0 0 0 0 
1 2-1 0 0 0 -1 0-1 1 0 0 1 2-1 0 0 0 0 0 0 0 0 0 
0-1 2-1 0 0 0-1 0 0 0 0 -2-1 0 0 0 0 0 0 0 0 0 0 
0 0 -1 1 0 0 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 1 -1 -1 
0 00 0 0 00 000 0 00 0 00 000 0 0 0-1 20 
0 0 0 0 0 0 000 0 00 0 00 000 0 0 0-10 2 

2AAAIS GAOP O.XLIX31 IS O-COUIVALCNT TO SOXLIX.3O2 

THE 2SAAAIS GROUP SXLIX.3.2 IS GEOC O SO 

-1 -10 0 00 0 0-11I0 0 1 00 0 00 1 00 00 0 
10 0 0 0 0 -1 2 -1 0 0 0 1 0 0 0 0 0 1 0 0 0 0 

2 - 21 -100 1 -1 0 0 00 1 0 00 00 1 0 0 0 
2 0 2 -1 0 0 2 0 2 -1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 
1 0 1-11I0 1 0 1-11I00 0 001 0-1 00 0 1-1 0 
1 0 1 -1 0 1 1 0 1 -1 0 1 0 0 0 0 1 0 0 0 0 0 0 1 
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OROER OF SRAVAIS GROUP S.xxXIII.2.5 32 s 2 

SASIS or LATTICE DEFINING S.XXXIII.2.5 IWYCREo TRANSFOWATImI Ts5s ELEPCNTAfRI DIVISORS OrF XuS 

00 10 0 0 2 0 0 0 
00 1 0 0 O O O 2 0 0 

xSSlu 10 00 OiSS * 2 0 0 0 0 0 1 1 1 1 1 2 
01 0 0 0 0 -2 2 0 0 0 0 
00 0-1 1 1 -1 1 0 01-1 
0 0 0-1 1 -1 1 0 011 

Tm[ SPACE Or FO"t iro SEO OS .XXXIII.2.5 IS GENERATED 0S 

0 0 0 0 0 0 1 0 0 0 0 0 O O 2 0 0 O O 000 0 00 0 0 0 0 
0 0 0 0 0 0 0 1 0 0 0 0 0 0 00 00 0 00000 0 0 0 0 0 0 

0 0 2 100 00 0 0 0 0 2 0 0 0 00 00 000 0 00 0 0 0 0 
0 1 10 0 0 0 0000 1 10 00 0 0001-- 0 0 0 0 

0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 0 0-111 0 0 0 0 1-1 

0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 0 0-11 0 0 0 0-11 

WRAVAIS GROUP S.XXIII.2.1 IS O-EQUIVALENT TO S.XXXIII.2. 

TmC BRAVAIS COUP S.XXXhII.2.5 IS GENERATEO 0S 

0-1 0 0 0 0 0 1 0 0 00 1 0 0 0 00 10 00 0 0 
1 0 0 0 0 0 100 0 0 0 10000 0 1 00 0 0 
0 0 -,-1 0 0 00-1 0 0 001 0 00 0 0 10 0 0 
0 0 2 1 00 00 2 1 00 00 0 1 00 0 0 O1 0 0 

0 10 1 0 00 0 1 0 0 0 0 0 10-1 0 0 00 0 1 
0 0 0 01 0 0 0 1 0 0 0 1-10 0 0 00 10 

ORER or BRAvAIS GRUP S.XXXhII.2. * 32 * 2 

SASIS OF LATTICE DorlNlNu S.XXKXhI.2.6 IwvERS TRANOWTIOW isf1l ELEPENTART DIVISORS OF x6s6 

0 0 0 0 0 2 0 0 0 0 0 
1 1 0 0 0 0 -2 2 0 0 0 0 
O -1 1 0 0 0 23i6S1 s -2 2 2 0 0 0 111112 

0 0-1 1 0 0 -2 2 2 2 0 0 
O 0 0-1 11 -1 11 11 -1 
0 O 0 0-1 ' -1 11 1 1 1 

TIC SPACE OF rON"S FIXED OT S XXXIII.2. IS GENERATED ST 

2 1 0 0 0 0 0 000000 0-22000 0 0 0 0 0 0 0 0 0 0 0 
11 0 0 0 0 0 1-1 0 0 0 -2 -2 0 1 0 0 000 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0-1 2 -10 0 2 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 00-11 0 0 01 0 000 0001-1 0 0 0 0 0 0 

OO O O O 0 0 0 0 0 O 0 00 0 0 0 0 0 0-111 0 0 0 1 -1 

0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 0 0-11 0 0 0 0-11 

BRAWAIS GROUP B.XXXIII.2.1 IS O-EQUIVALENT TO 5.XXuIII.2.6 



THE SUSGRO4 Of S.XXXIV.2.1 IS Q.CoUIVALECNT TO OeXXlIV.2) HAS IMcX 2 AND IS GENERATED Si 

-110 0 00 1 -10 0 00 10 0 000 
010 0 00 1 00 0 00 0 10 000 
0 0 1-1 00 0 0 1-1 00 0 0 1000 
0 0 0-1 00 0 0 10 00 00 0 100 
0 0 0 0 10 0 000-1 0 00 0 010 
0 00 0 01 0 00 0 01 00 0 00-1 

TIECIBRAVAIS GROtP S.XXXIV.2.3. sHilO. IS THE INTCRISECTIONmI or 3vs3,uXXXlv.2.13x631 AND GLSL.ZI. IS GCNERATCO si 

1 0 00 00 1 00 0 00 -10 0 000 
0 10 0 0 0 0010 00 0 10 000 
0 1-1 0 00 0 -110 00 0 0 1000 
0 00 0 01 0 00 00 -1 00 0 100 
0 00 0 10 0 0 0 100 00 0 010 
0 0 010 0 0 00010 0 00 001 

31 
040FICR OFBRAVAIS 0404* O.XXXlV.2.4 24 a 2 S 3 

BASIS Of LATTICC OCFINING 0.XXXlV,2.4 INOVCRSC TRIAWSOO4ATIOI Ts4I CLCPCNTARI DIVISORS Of X14 

10 00 00 6 00 00 0 
01 00 0 0o6 00 0 0 11 

X146' 0 0 1 1 0 1 ~366I 0 0 2 2 1 3 
0001 10 0 0 2 2 -2 0 
0 0 1 1 1 10 0 -2 4 2 0 
001 -1- 10 0 2 -4 1-3 

TiE SPACC Of rORMS rIxEo Sif S.XXXlV.2.4 IS OCICRIATED Sif 

2 -100 0 00 000 0 0 0 000110 0 00 000 0 00 00 0 
-1 2 0 0 0 0 0 0 0 0 0 0 0 0 _1 -1 0 -1 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 2 1 -1 2 0 -1 0 0 0 0 0 0 1 1 1 1 0 0 1- 1- 
0 000 00 0 012 11 1-10 000 0 0-111 00.11 
0 000 00 0 0- 12-1 1 00 0 00 001-11 00-11 
0 0 0 0 0 0 0 0 2 1-1 2 0 -1 0 0 0 0 0 0 1 1 1 1 0 0 - 

TiE su4CAuP06* Of Xxxlv.2.1 IS Q-CWUIvALCNT ToOS.xxxlv.2.4 HAS KNOCK 2 ANID IS GECECRATCDO Si 

-11I00 00 1 -10 0 00 1 00 00 0 
oioOOO0 1 00 0 00 0 10 00 0 

0 01-1 00 0 0 1-1 00 0 0 100 0 
0 00-1 00 0 0 10 00 0 00 10 0 
0 000 10 00 0 0-1 0 0 00 0 10 
0 000 01 0 00 0 01 00 0 00-1 

TiE SRAvAIS GIROUP S.XXXlV.2.4. WHlCH IS THE INTCRSCTION OW fi4463S.xxxlV.2.13x641 MO 0t'6.Z'. IS OCIECRATCO Si 

-I I 0 0 0 0 1 -1 0 0 0 0 1 0 0 0 0 0 
0 100 00 iooOOO 0 0 10 00 0 
0 0 I -1 -1 0 0 0 1 0 -1 0 0 0 0 1 1 1 
0 000 -10 0 0 10 01 ooOlOO 0 
0 00-1 00 0 00 10 0 0 00 0 10 
0 0 0 1 1 1 0 0 -1 0 0 0 0 0 1 -1 -1 0 



THE SPACE Of FOM fICXEO 0S XXXVI 1. S IS CCR"TEDO ST 

0 0 0 0 00 00 0 0 0 0 1 0 0 0 0 0 0 0 0000 0 0 0 0 0 0 

0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 

0 0 2 -1 -2 1 0 0 2 -1 2 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 -1 2 1 -2 0 0 -1 2 -1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0-2 1 2 -1 0 0 2 -1 2 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 1 -2 -1 2 0 0-1 2 -1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

THE S UP Or O.XXXf I.1.1 IS O-EWIVALENT TO 9XXXvI.1.5 HAS lICEX 6 AND IS GEERAATCO ST 

0 1 0 0 0 0 100000 0000 0 0 0 0 0 
1 0 0 0 0 0 0 10000 -10 0 0 0 0 -1 0 0 0 0 
0 O 0 1 0 0 001000 00-100 0 0 10 0 
O 0 1 0 0 0 000 1 0 0 0 000 0 0-11 0 0 
0 0 O 0 1 0 0 0 0 0 -1 0 00 0 1 0 0 0 0 0 1 0 
0 0 0 O 0 1 0 0 0 0 0-1 0 0 0 0 0 1 0 0 0 0 0 1 

THE SRAVAIS GOP O,xxXVI..S5. WHICM IS THE INTCESECTION OF vs:.SxXXI.1.12X'S1 AND Qs.,Zs. IS GENERATED Si 

1 0 0 0 0 0 -1 0 0 0 00 10 0 0 0 o 0 10 0 0 0 0 
0 1 0 0 00 0 -1 0 0 00 01 0 0 0 o 0 01 0 0 0 0 
0 0 0 100 0 0 10 0 0 0 0001-1 0 0010 0 
0 0 10 00 0 0 0 10 0 0 0 0010 0 0-110 0 
0 00 0 01 0 00 0 10 0 01-1 00 0 00 001 
0 0 0 0100 000 00 0 010 00 00 00-1 

OACNA Of eRAVAIS GAOUP S.XXXVI1.I. 24' 2 33 

BASIS Or LATTICE 0(FrINI1SG S.XXXlI.1.6 INVERSEA TRtANSFOATION4 Tsis ELEfIENTAAi DIVISORS OF Xs61 

0 0-1 -1 1 1 0 0 00 0k 
0 1 01 0 10 0 2 -4 2 0 

XSbS * 0 0 1 1 1 1~i~ -3 3 1 1 -2 01 1 1 1 2 6 

0- 0 10 10 -3 2 -1 2 0 
01-1 1-1 13 -3 3-30 0 
1 000 00 0 3 030 0 

Tm[ SPACE Of FrOAMS FIXLOK Si S.xxE(VI.1.6 IS GEICRIATED Si 

0 0 0 0 0 0 000 0 00 0 00 000 01-11 00 00 0 
0 2 1 -1 -1 1 0 2 1 -1 1 -1 0 1 1 1-1 1 1 0 0 0 0 0 0 0 0 0 0 0 
0 1 2 1 -2 -1 0 1 2 1 2 1 0 1 1-1 1 1 -1 0 0 0 0 0 0 0 0 0 0 0 
0 I1 2 -1 -2 0 -1 1 2 1 2 0 1 1 1-1 1 1 0 0 0 0 0 0 0 0 0 0 0 
0 -1 -2 -1 2 I 0 1 2 1 2 1 0 -1 1 -1 1 -1 -1 0 0 0 0 0 0 0 0 0 0 0 
0 1 -1 -2 1 2 0 -1 1 2 1 2 0 1 -1 1 -1 1 1 0 0 0 0 0 0 0 0 0 0 0 

ThE SUSGROUP Ofr e.xxxvI.1.1 IS 0-EQUIVALENT TO S.xxNvI.1.6 H4AS lICEX 12 ANDCKS GCICRATED ei 

0 10 0 00 0 10 0 00 1 -10 00 0 
ioOOOO 0 -11I0 0 00 1 00 00 0 

0 00 10 0 0 0 0 100 0 0-11I0 0 
0 0 1 0 0 0 0 0 -1 I 0 0 0 0 -1 0 0 0 
0 00 0 1 0 0 000-1 0 0 00 0 10 
0 00 0 01 000 00 -1 0 00 00 1 



' 1 

OROER OF RAVA IS GeO .xILII.1.3 192 * 2 3 3 

SASIS OF LATTICE OEFINING S.XLII.1.3 INVERSE TRANSFOT IO 1631 ELEPENTARI OIVISORS OF X131 

0 001 - O O O 0 2 0 0 
0 001 0 0 0 0 0 0 2 0 

X131 s 0 0 1 0 -1 0 22T131 * -2 2 2 0 0 0 1 1 1 1 1 2 
1 000 0 0 0 2 0 0 0 0 
0 1 00 0 0 -2 2 0 0 0 0 
0 0-1 0 0 2 -1 1 1 0 0 1 

TmC SPACE OF FOUlS FIKE Si S.XLII.1.3 IS GVCRATEO ST 

0 0 000 0 1 0 0 00 0 0 1 0 0 0 0 0 0 000 0 0 0 0 0 0 0 

0 0 00 00 00 0 00 0 1 0 0 0 0 0 0 10000 0 0 0 0 0 0 

O 0 3-2 -20 000000 0000 0 0 0 0 0 0 0 0 00100-2 
0 0-2 400 00 0 000 00 0 0 00 00 0 0 00 00 0 0 0 0 

0 0-2 0 *0 00 0 000 00 0 0 00 00 0 0 0 00 00 0 0 0 0 

0 0 00 00 00 0 000 00 0 0 00 00 0 0 0 0 00-2 0 04 

RAtvAIS GROUP S.XLII.1.l IS O-EOUIVALENT TO S.KLII.1.3 

TmC ORAvAIS CROUP S.kLII.1.3 IS WCRATEO Si 

1 0 00 0 0 1 0 0 00 0 -10 0 0 00 10 0 0 0 0 
0 1 00 00 0 1 0 00 0 0-1 0 0 0 0 0 1 0 0 0 0 
0 0 10-2 0 00 0 -20 001 0 0 0 0 1 0 0 0 
0 0 0 1 -1 0 0 0 1 0 -1 0 0 0 0 1 0 0 0 0 0 1 0 0 
0 0 0 0-1 0 0 0 0 1 -1 0 0 0 0 0 1 0 0 0 0 0 1 0 
0 0 -1 0 0 0 0-1 0 0 0 0 01 0 0 10 0-1 

ORDER oF BRAVAIS ROXLP SIILII.1.4 192 2 2 3 3 

OASIS OF LATTICE oEFINING S.XLII.1.4 INVERSE TRtANSFTIO4 1641 ELEPENTAAR OIVISORS OF X641 

0 00 1 0 0 0 0 0 0 2 0 
O O O 0 1 0 0 0 0 101 

X141 0 000 0 2 4 0 0 0 -1 0 1 1 1 1 1 1 2 
01 -1 0 0 0 2 0 0 0 0 0 
1 000 0 0 0 2 0 0 0 0 
0 110 0 0 0 0 2 0 0 0 

TE SPACE OF FORM FIXEO 81 S.XLII.1.4 IS GANCRATEO Si 

0 0 00 00 00 0 0 0 0 0 1 -1 0 00 10 0 0 0 0 0 0 0 0 0 0 

0 0 00 00 01-1 0 0 0 0 0 000 0 0 000 0 011 0 0 0 

0 0 000 0 0-11 0 00 -10 0 0 0 0 000 0 0 011 0 0 0 

0 0 3 -1 -1 0 0 0 0 0 0 0 0000 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0-1 3-1 0 0 0 0 0 0 0 0000 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 -1 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

BRAvAIS GO0"P .XLII.1.l IS O-EWIVALENT TO S.XLII.1.4 



fAMILY XLV 
POUK OF PARAPCTERS Of rOSPACE 5 

POUR Or Z-CLASSES Of ALMOST OECO*OSA&E SRAAIS GROUPS 
PUR O0 Z-CLASSES OF WAvAIS GROUPS: 2 

3 1 

0RR Of ALMOST OECOM A&E BRAvAIS GROUP S.XLV.1.1 40 s 2 S 5 

TmC SPACE Of FOMS FIXED SI S.XLV.1.l IS CLPCRATE0 SI 

2 1 1 1 0 0 -2 1 -1 -3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

12 1 1 00 12 3 -10 0 0 0000 0 0 0 000 0 0 ? 0 0 0 0 
1 1 2 1 00 -13 2 10 0 0 0 0 0 0 0 0 0 000 0 0 0 0 0 0 0 

1 1 1 2 0 0 -3 -1 1 -2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 00 00 0 0 0 0 O O O 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 

0 0 0 0 00 00 0 0 0 0 O O O O O O O O 0 10 0 0 0 0 01 

TIC BRAvAIS GOU S.XLV.1.1 IS CANCRATECO 0 

0-1 0 0 00 0 0 1 0 0 1 0 0 0 0 0 
0 0-1 0 00 001 0 0 0 1 0 0 0 0 
0 0 0 -1 00 1 0 0 0 1 0 0 0 
1 1 1 1 00 1 0 0 0 0 0 0 0 0 1 0 0 

0 0 O 0 10 0 0 0 0 1 0 0 0 0-1 0 
0 0 0 O 01 0 0 0 O 0 1 0 0 0 0 0-1 

2 1 
OROA OF' oRAVAIS GRU S.XLV.1.2 20 * 2 ' 5 

SASIS Of LATTICE OEFINMI0 S.XLV.1.2 IWVRSE TRAPSIFOflATIO#4 1626 ELEPENTARI OIVISOMS Or X12 

0 001 0-1 0 0 0 0 0 S 
001001 1 2 3 4 -1 0 

X126 * 0 0 -1 0 1 0 S5T121 a 1 2 -2 -1 -1 0 1 1 1 1 1 5 
0 10 0-1 0 3 2 110 
0-1 -1 1-1 1 1 2 3-1 -10 
1 000 0 0 -132 110 

TIC SPACE Of FO9S FIXEO Si S.xtv.1.2 IS GVERATEO Si 

0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 0-1-11-11 1 0 0 0 0 0 

0 2 0 1 -1 0 0 -2 -2 -3 3 2 0 1 1 -1 1 -1 -1 0 0 0 0 0 0 0 0 0 0 0 

0 0 2 0 -1 1 0 -2 -2 2 3 -3 0 1 1 -1 1 -1 -1 0 0 0 0 0 0 0 0 0 0 0 

0 1 0 2 0 -1 0 -3 2 -2 2 3 0 -1 -1 1 -1 1 1 0 0 0 0 0 0 0 0 0 0 0 

0 -1 -1 0 2 0 0 3 3 2 -2 2 0 1 1 1 1 -1 -1 0 0 0 0 0 0 0 0 0 0 0 

0 0 1 -1 0 2 0 2 -3 3 2 -2 0-1 -1 1 -1 1 1 0 0 0 0 0 0 0 0 0 0 0 

TIC SUBGROUP OF S.XLV.1.1 IS O-ECUIVALMT TO S.XLV.1.2 MAS INWE 2 AlsO IS GESCRATED SI 

11 1 1 00 1 1 1 1 0 0 
0 0 0-1 0 0 -1 0 0 0 0 0 
0 0-1 0 0 0 0-1 0 0 0 0 
0-1 0 0 0 0 0 0-1 0 0 0 
0 0 00 1 0 0 0 0 0 -1 0 
0 0 0 0 0 1 0 0 0 0 0-1 



ODR OF SNAVAIS GAO.XLVI. 1.19 Ifl s 2 

OASIS or LATTICE ECVINING SXLVI.1.li INVYCSE T*AAOIATIOI vst91 ELECPNTAAIR OlvISlS or X119 

O 0-i 1 1 0 0-2 2 2 1 1 
00 1 0 1 0-2 2 -2 1 1 

Xt16,6* 1 1 0 1 0 0 4S116 -2 2 0 0 -2 0 1 1 1 1 2 4 

1 -1 0 0 0 0 0 4 0 0 -2 -2 
O o-1 0-1 1 2-2 0 0 0 2 
00 1 0 11 0 0 0 2 2 

TwE SPACE 0f FOR fIXEO OS O.XLvI..11 IS 15 RAATEC Si 

0 0 0 0 00 2 0 0 1 0 0 0 0 000 0 0 0 0 0 0 0 
0 0 0 0 00 0 2 0 1 0 0 0 0 000 0 0 0 0 0 0 0 
0 0 1 -1 -1 0 0 0 0 0 0 0 0 0 1 0 1 -1 0 0 1 0 1 1 
O 0-1 2 11 11 0 1 0 0 0 0 000 0 0 0 0 0 0 0 
0 0 -1 1 1 0 0 0 0 0 0 0 0 0 1 0 1 -1 0 0 1 0 1 1 
0 0 1 0 1 0 0 0 0 0 0 0 0-1 0 -1 1 0 0 1 0 1 1 

THE SVOGROUA or S.XLVI.1.1 IS O-ECOIVALENT TO S XLVI.1.19 HAS lCxE 2 AND IS CA^IATEDO eS 

1 0 0 0 00 10 0 0 0 0 10 0 0 0 0 01 0 0 0 0 01 0 0 0 0 
0 -1 0 0 00 0 1 0 0 0 0 0 1 0 0 0 0 -1 0 0 0 0 0 -1 0 0 0 0 0 

0 0 1 0 00 o O o -1 00 00 0 1 0 0 00 1 0 0 o0 00 1 0 0 0 
0 0 0 1 00 00 1 0 0 0 00 0 0 0 0 00 0 1 0 O 0 00 0 1 0 0 

0 0 0 0 10 00 0 0 1 o 0 00 0 0 0 o o o o o -10 00 0 0 1 0 

0 0 0 0 01 00 0 0 0 1 00 0 0 0 1 00 0 0 0 o o o o o o -1 

TmE SRAVAIS GROP . XLVI . 19. NICM IS TIC INTERSECTION or is1js5,xvI1l.1vXl.q6 AND GAs,.Z6. IS OCICRATED Si 

1 0 0 1 01 01 0 0 0 o 0 10 0 0 0 o 0 10 0 1 o 0 1 o -11 0 0 

0 1 0 1 0 1 -1 0 0 -1 0 0 0 -1 0 -1 0 0 0 1 0 1 1 0 0 1 -1 1 0 0 
0 0 1 -1 0 -1 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 -1 -1 0 0 0 1 -1 0 -1 

0 0 0 -1 0 -2 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 -1 -2 0 0 0 2 -1 0 0 

0 O 0 1 11 0 0 0 0 1 0 0 0 0 0 1 0 000 1 1 1 0 0-1 1 0 0 
0 0 0 O 01 0 0 0 0 0 1 0 0 0 0 0 1 0 0 1 0 1 0 0 0-1 0-1 0 

OSOEA Or 9RAVAIS GR0tP S.XLVI1..20 * ? 2 

OASIS of LATTICE OEfINING S.XLVI.1.20 INTENSE TR^AWONPWTImI 16206 ELEIENTARi DIvISORS Or x1206 

0 1 -1 0 0 0 0 2 -2 0 1 -1 
1 001 0 0 2 0 0-211 

X1201 -1 0 0 1 0 1 4STi20 * -2 0 0 -2 1 1 1 1 1 1 2 4 

0-1 -1 0 1 0 0 2 2 0 -1 1 
0 000 1 0 0 0 0 2 2 
0 0 0 0 1 -1 0 0 0 0 2 -2 



THE SPACE Of fOriS 7IXE0 8' S.XLVII.1.4 IS GENCRATEC Si 

0 0 0 0 00 00 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 0 1 0 0 0 0 
0 0 2 2 1 -1 0 0 2 -1 -2 2 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 2 2 1 -1 0 0 -1 2 1 -1 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 1 1 21 0 0-2 1 2 -2 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 -1 -1 1 2 0 0 2 -1 -2 2 0 0 0 0 0 0 0 0 0 0 0 0 

THE SUtOUP Or S.XLV1I.1.1 IS OQEOUIVALENT TO S.XLVII.1.4 4AS lICEX 2 A?0 IS EAICAATEO eS 

0 1 0 0 00 1 -1 0 0 00 10 0 0 00 10 0 0 0 0 O O OO o 
1 0 0 0 00 10 0 0 0 0 01 0 0 00 01 0 0 0 00 0 0 0 0 0 

0 0 1 0 00 00 0 1 00 00 0 1 00 00 1 0 0 0 00 1 0 0 0 

0 0 0 1 00 0 0-1 1 00 00 1 0 00 00 0 1 0 O0 00 0 1 0 0 

0 0 0 0 10 00 0 0 1 O0 00 0 0 1 O 0 0 0 0-1 0 0 0 0 0 1 0 

0 0 0 0 01 00 0 0 01 00 0 0 01 00 0 0 0 01 00 0 0 0 -1 

THCE 8RAvAIS GROUP S.XLVII.1.4. WHICH IS TiCE INTCtCTIOf or 1641lS.XLVII.l.lx3 4i AS GL6ts.Z1. IS acmaOtco eS 

10 0 0 0 0 10 0 0 0 o0 10 0 0 0 0 -1 0000 1 0 0 0 0 0 o 

0 1 0 0 00 01 0 0 00 01 0 0 0 00 01 0 0 0 0 0-1 0 0 0 0 

0 0 0 -1 -1 0 0 0 1 0 -1 0 0 0 0 1 1 -1 0 0 1 0 0 0 0 0 1 0 0 0 
0 0 0 1 0 0 0 0-1 1 1 -1 0 0 1 0 -1 1 0 0 0 1 0 0 0 0 0 1 0 0 
0 0-1 -1 00 00 1 0 00 00 0 0 10 00 0 0 1 O0 00 0 0 1 0 

0 00 0 01 0 00 110 0 00 0 01 000 0 01 0 00 00 1 

4 2 
ORDER Of SNAVAIS GOP S.XLVII.1.5 144 * 2 3 3 

OASIS Or LATTICE OEVINISG S.XLVII.1.5 IvEtSE TRASOfORATION VISs ELEPCNTA.R OIVISOYIS Of XIs5 

0 0 00 1 1 0 0 0 0 0 3 
0 1 0 0 0 1 1 -2 1 1 1 0 

XUs1 * 0 0 1 0 0 0 3utS' * 0 0 3 0 0 0 1 1 1 1 1 3 

0 0 01 0 0 0 0 0 3 0 0 
0 1-1 -1 -1 1 2 -1 -1 -1 -1 0 
1 0 00 0 0 1 1 0 

THE SPACE Of f0rS 7140 SL I.XLII.1.5 IS GENCRATED Si 

0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 1 0 0 0 0 0 
0 2 0 0 1 -1 0 0 0 0 0 0 0 1 -1 -1 -1 1 0 0 0 0 0 0 
0 0 0 0 0 0 00 2-1 0 0 0-1 111-1 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 -1 2 0 0 0-1 1 1 1 -1 0 0 0 0 0 0 
0 1 0 0 2 1 0 0 0 0 0 0 0 -1 1 1 1 -1 0 0 0 0 0 0 
0 -1 0 0 1 2 0 0 0 0 0 0 0 1 -1 -1 -1 1 0 0 0 0 0 0 

THE SiSGROuP Of .XLVI.11IS 1$ o-EQUIVALENT TO S.rLVI1.5 HAS 110X 4* 1 S GCtEAATEDO Si 

0 1 0 0 00 10 0 0 0 0 1 0 0 0 0 0 -1 1 0 0 00 01 0 0 0 0 
1 0 0 0 0 0 010000 010000 10 0 0 0 -1 1 0 0 0 0 

0 0 1 0 00 00 0 1 00 00 1 0 00 00 1 0 00 00 0 1 0 0 

0 0 0 1 00 00 1 0 00 00 0 1 00 00 0 1 0 00 0 o -11 0 0 

0 0 0 0 1 0 0 0 0 o 1 0 0 0 0 o 1 0 0 0 0 o 1 0 0 0 0 o-10 
0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 -1 00 0 0 0 o1 00 0 0 0 1 



THE 1AVAIS CGAOUP S.ILVIII.1.4 IS GECPCAATCO Sif 

-1 -1 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 0 I 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 
2 100 00 0-10 0 00 0 10 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 010 00 0 0 10 00 0 00 10 0 0 0 0 100 0 0 10 00 0 0 100 0 
0 001 00 0 0 0 100 0 0-11I0 0 0 0 10 00 0 00 10 0 0 00 10 0 
1 0 0 0 1 0 0-1 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 1 0 0 0 -1 0 0 0 0 0 
1 c000 1 0-10 0 01 000 0 01 0 00 0 01 0 10 0-10 0 00 0 10 

' I 

0O)CEt Of 8RAVA1S GAOsP S.XLVIII.1.5 192 a 2 ' 3 

BAS IS Or LATTICC OEFINIIG S.XtVIII.1.5 IWvCEtM TRAM FOWT ION vISi CLECNCTA.h OlVISOhS O uIs$6 

100 0 00 3 00 00 0 
010 0 00 0 30 00 0 

NSs s 0 0 0 0 1 1 3uIT5I 0 0 0 0 0 3 1 1 1 1 1 3 
000-101 0 01-210 
0 0 0 1-1 10 0 2 1-1 0 
0010 00 0 0110 

Tm[ SPACC Of rO vore I XEO Sf S.xtVIII.1.S IS &CIdOATEO OS 

1 000 0 00 000 0000 0 00 000 0 00 00 0 
0 100 0 00 000 0000 0 00 000 0 00 00 0 
0 000 0 00 000 0000 0 00 000 0 0 100 0 
0 0 0 0 0 0 0 0 0 2 1 -1 0 0 0 1 -1 1 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 1 2 1 0 0 0 -1 1 1 0 0 0 0 0 0 
0 000 0 0 0 00-1 12 00 01-1 0 00 00 0 

THE $SWGR O 'F Q .XLVIII.1.1 IS Q-COUIvALCMT ToOS.XtvIII.1.5 HAS lICOEX 2 ABCO IS GCARCRATEO 51f 

0-1 00 00 0 10 0 00 1 00 0 00 1 00 0 00 1 00 00 0 
1 000 00 1 00 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 010 00 0 0 10 00 0 0 0 100 0 0 1-1 00 0 0 100 0 
0 001 00 0 0 0 100 0 0 10 00 0 0 10 00 0 00 10 0 
0 000 10 0 0 0 0 1 0 00001 00 0 000-1 0 0 00 0 10 
0 000 01 000 0 01 0 00 0 01 000 0 01 0 00 0 0-1 

THE BRAVA1S GRO" SNXLVIII.1.5. WHlCH IS TIC INITERSECTION Or flisSss.XLVIIIl.1vI5$I ARC as6.Zs. IS GENCRATED Sif 

0 -100 00 0 10 0 00 100 0 03a 100 0 00 100 00 0 
1 000 00 1 00 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 010 00 0 0 10 00 0 0 10 00 0 0 10 00 0 0-1 00 0 
0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 -1 0 0 0 0 0 0 -1 0 0 0 1 0 0 
ooOO' 10 0 00 0 10 0 0 0-1 00 0 0 0 100 0 00 0 10 

0 000 01 0 00 0 01 000 0 01 0 00 0 10 0 00 00 1 



00CR Of SNAVAIS GoRYUP S.XLIX.3.3 3 x 2 

OASIS Of LATTICE OEfINID S.XLIX.3.3 INVERSE TRM6FOMATION 163l ELEPENTARI OIVISORS Of X131 

00 000 1 0 2 0 0 0 0 
10 00 0 0 -1 0 0 1 -1 0 

263: * -1 0 1 1 0 0 28T131 a 0 1 1 0 0-1 1 1 1 1 2 2 

0 100-1 0 0 1 1 0 01 
0 -1 0 0 -1 -1 -1 0 0 -1 -1 0 
O0 -1 1 0 0 2 0 0 0 0 0 

TmC SPACE Orf FO IS rINXEO OI SXLIx.3.3 IS CAPCRTEO SI 

2 0 -1 -1 0 0 0 1 0 0 -1 -1 2 0 -1 -1 0 0 0 0 0 0 0 0 
0 1 0 0-1 0 1 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 1 

-10 110 0 0 0 0 0 01 -1 0 0 0 0 0 0 0 1 -100 
-10 11 0 0 0 0 0 01 -1 0 0 0 0 0 0 0-11 0 0 
0 -1 0 0 1 0 -1 0 0 0 0 0 0 0 0 0 0 -1 0 1 0 0 1 1 
0 0 0 O 0 1 -10 1 1 0 0 0 1 0 0-1 0 01 0 011 

THE SUeROIP Of S.XLIX.3.1 IS O-EWIVALENT TO 6.1t1.3.3 4AS IlX 2 AND IS G(10*1(O 81 

0 0 0 1 0 0 0 10000 0 1 0 0 0 0 
0 1 0 00 -1 0 0 0 0 0 -1 0 0 0 0 0 

0 1 0 0 0 0 000100 000 1 0 0 
1 0 0 0 0 0 0 0-1000 0 0-1 0 0 0 
0 0 O 0 1 0 0 0 0 0 0-1 0 0 0 0 0 1 
0 0 0 O 0 1 0 0 0 0 1 0 0 0 0 0 1 0 

TmC SRAvAIS 0R04 S.ILIX.3.3. WICH IS THE INTESCTIO Of 1631SS.XLIX.3.1S1631 AND GpLi.Zl. IS (CRATEDO 0I 

-1 0 1 100 00 0 00-1 0 00 0 0-1 
0 0 0 0 1 1 0 0o1 0 0 0 0 0 0 -1 0 0 
0 0 10 00 0 10 0 00 0 10 00 0 
0 0 0 1 00 0 0 0 o -1 -1 00 0 0 -1 -1 
0 0 0 0 1 0 -1 0 0 1 0 0 -1 0 1 0 0 0 
0 10 0-1 0 1 00 0 00 1 00 00 0 

000CR of 50Av1S G"00 S.XLIX.3.4 32 s 2 

81SIS Of LATTICE DEFINING S.XLIX.3.4 INVERSE TRANSOFMTIOt T141 ELEPENTAAR OIvISORS Of X241 

1 0 0 0 1 1 1 0 0 0 1 
10 0 1 0 0 0 0 1 -1 -1 0 

X246 0 1 0 0 1 0 2S1646 a 0 0 0 0 -2 0 1 1 1 1 2 2 

0-1 1 0 1 0 -1 1 0 0 0-1 
00-1 0 0 0 0 0 1 1 1 0 
O 0 0-1 0-1 1 -1 0 0 0 -1 
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THE PRAVAIS GROUP S.XXXIII.2.b, IS GEICRtATCO SI 

-1 -10 0 00 -1 00 0 00 1 00 0 00 1 00 00 0 
2 10 0 00 2 10 0 00 0 10 0 00 0 10 00 0 
2 11 -1 00 2 1-11I0 0 0 0 10 00 0 01 00 0 
2 02 -1 00 2 0 0 100 0 0 0 100 0 00 10 0 
1 0 1-11 0 0001 000 00010 -1 000 00 1 
1 01-101 1 00 0 01 00 0 1-1 0 0 00 0 10 

0RDER 0f9 RAVAIS GOROUP S.XXXIII.2.7 32 a 2 

OASIS 09 LATTICC 0(E1941MG S.XXXIII.2.7 INVCRS TRAWS900IATI0E 1171 CLCICNTARIF DIVISORS 0r X171 

1 00 0 00 2 00 00 0 
1 1 0 0 1 0 ~~-1 1 0 0 -1 02 2 

Xi7is 0 0 0 0 2141 0 0 1 0 11 1 1 12 2 

0 0 0 100 0 0 020 0 
0-10 0 10 -11I0 0 10 
0 01-1 01 0 0-11I0 1 

TIE SPACC 0F PrOAP IS XED( ST 9.XXXIII.2.7 IS GENCAATCO ST 

210 0100 0 00 000 0 02 00-2 0 00 0 00 0 00 00 0 
10 0100 0 0000 0011 II0-1 0 10 0-10 0 00 00 0 
000000 ~~0010 0- 210 010 0 00 0 00 001-01 

0 0000 000 100 000000 00- 10- 
1 10 0 1 0 0 00 000 00 1 10-1 0 -10 0 10 0 00 00 0 
0 00 0 00 0 0-1 00 1 -2-1 0 0-1 0 0 00 0 00 001-01 

ORAVAIS GA"I S.XXXIII.2.1 IS O-COUIVAICNT TO S.XXXIII.2.7 

TIE BRAVAIS GROUP S.XXXIII.2.7 IS GENCAATE0 Si 

-1-00-10 0 0-100 1000 iOOO 100 000 
10 0 00 110 0 0 0 0 0 0010 0 10 00 0 

0 01-1 0 0 00100 0 01o I0 00 0 0010 -1 
0 0100 -1 00100 -1 0 0 0 100 0 0010 0 
1 00 0 10 1 00 0 10 0 10 0 00 0 00 0 10 
0 010 00 0 01-00 0 00 001 00-10 0 

OROCA 0f BRAVAIS GROU S.XxuxIII.2.S 32 * 2 

BASIS 0f LATTICC DEF1I1ING 9wilXII.-2.S INvECA TAaae9OWiATION VISI CrLECPNTAAIY DIVISORS 09r XIs 

0 0 1 100 0 02 00 0 
0 0 1 -1 1 1 

x'si z I 0 0 0 0 0 2'S000200 1 1 122 
0 10 0 00 1-000 1 
0 0 0 0 -1 10 0 0 0 -1 1 
0 00 011 0 00 011 



2 
OR0 OF PAVAIS GOf S.xxxlV2.5 12 a 2 ? 3 

BASIS OF LATTICE DEFINING S.xxxlv.2.5 INVREM TRANFtATION "5SI CLCENTAAI DIvISORS OF lISI 

10 1 0 00 2 -10 0 -1 0 
01 1 0 00 -1 2 0 0 -1 0 

x" * 00 0 0 1 -1 3I115 a 1 1 0 0 1 0 1 1 1 1 3 3 
00 0-1 10 0 0 1 -2 0 1 

-1 -1 1 0 0 0 0 0 1 1 0 1 
00 1 1 0 0 -2 1 0 1 

TH( SPACE OF fr FIXEO DT S..xxxIV2.5 IS GECERATEO B' 

2 -1 1 0 00 000 0 0 0 00-1 1 0 1 1 -1 0 0 0 0 0 0 0 0 0 
-1 2 1 0 00 0 0 0 0 0 1 0 0 00-1 000 0 0 0 0 0 0 

11 2 0 00 0 0 000000 000-10 000 00 0 0 0 0 

0 0 0 0 00 00 0 2 -1 -1 -1 0 -1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 

0 0 0 0 00 00 0 -1 2 -1 1 -1 0 0 0 0 000 0 0 0 0 0 1 1 1 

0 0 0 0 00 00 0 -1 -1 2 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 

Tm SAGROuP OF S.xxxlV.2.1 IS 0-EQUIVALENT TO S.xxxlv.2.5 HAS 1l0Ex 4 ?M IS GENCRATEO BT 

0 1 0 0 00 -11 0 0 0 0 -11 0 0 0 0 
1 0 0 0 00 -10 0 0 0 0 01 0 0 0 0 

0 0 0 -1 00 0 0 -1 1 0 0 0 0 1 -1 0 0 
0 0 -1 0 00 0 0 -1 0 0 0 0 0 0 -1 0 0 
0 0 O 0 10 0 0 0 0 1 0 0 0 0-1 0 
0 0 0 0 0-1 0 0 0 0 0 1 0 0 0 0 0 1 

THE RAVAIS GROIP B.xxxlV,2.25. WICH IS TE INTRSECTION OF vjisS.xxvIv.2.1sxiSi AND GLIb.Z'. IS GENCRATED BT 

0 1 0 0 00 0 10000 -1 0 0 0 0 0 
1 0 0 0 00 0 0-1000 0 0 t O 1 0 
0 0 1 0 00 -10 0 0 0 0 0 1 0 0 0 0 
0 0 0 0 0-1 0 0 0 0 1 0 0 0 0 0 1 0 
0 0 0 0 -10 0 0 0 0 0 1 0 0 0 1 0 0 
0 0 0 -1 00 0 0 1 0 0 0 0 0 0 0 1 

2 1 
ODER OFr BRAVAIS GROP S.XXXIV.2.b 12 * 2 ? 3 

BASIS Of LATTICE DEFINING B.XXXlv.2.6 INwvCSE TRANSFORPTION 1I&d CLEPENTARI OIVISORS Of xlp 

1-1 -1 1 0 0 2 2 2 31 1 
0 0 0 1 0 0 -2 4 0 0 2 0 

x *i6 1 0 1 0 -1 1 b1Il s -2 4 2 2 -1 1 1 1 1 1 3 s 

0 1-1 0-1 0 o OO OO 
1 2 -1 -100 -24 0 0-1 3 
1 0 -1 -1 2 0 -2 -2 2 -4-1 1 



THE PRAVAIS GAOL# S.XXXVtIAl4. WHItCH IS THE INTCRSCCTION OF vebisS.-XXXVI.1lSlX4IbI AC G.ib6.Zi. IS GENCERATEO SI 

1 00 0 00 -1 00 0 00 100 00 0 
0 0-1 0-1 0 0 0 10 10 000 10 1 
0 -10 0 10 00 0 1-1 0 00 0-10 0 
0 0 01-1 0 0 -10 0 10 00 0 1-1 0 
0 0 00-1 0 0 00 0 11 0-10 10 0 
0 0 0 0 1 1 0 0 0 0 -1 0 0 0 -1 -1 0 0 

3 2 

0AXR Ot 09 AAvAIS GAO" S.XXXVt.1.7 72 a 2 ? 3 

BASIS 0C' LATTICC O(E'INIWG S.XXXVt.1.7 INVCES TRtAWSOAMATIOI 1471 CLCICNTMI 0tDVISORS 0C' XI?' 

01 1100 0 00 00 3 
00101 -1 2 -1 2-10 0 

xe7i 0 0 -1 -1 1 0 3sIi7i I 1 0 0 -1 0 1 1 1 1 3 3 

0-1-0110 0-2 110 

10 00 00 2111- 0 

TIC SPACECW 09' 90A4 9trxCO Sir gxxxvt.1.7 IS GENERATCO SI 

0 0 0 0 0 0 000 0 00 0 00 000 01-111-1 10000 
0 2 12-11I 0 21-1-1-2 01-111- 10000 0 00 00 0 
0 12111 0 121-2 -1 0-1--1 -00 0 00 0 00 00 0 
0 2 1 2 -1 1 0 -1 1 2 -1 1 0 1- 1 1-1 1 0 0 0 0 0 0 0 0 0 0 0 
0 -1 1-2-2 0 -1-2 -121I 01-111- 10000 0 00 00 0 
01-1 1-22 0 -2-1 I112 0 1--1 -00 0 00 0 00 00 0 

TIC SUSGAOIP 09' S.xxxvI.1.1 IS O-CEUIVALCNT TO S.XXXIt.1.7 HAS INKE 4 ARC IS GENCRATCDO S 

0 10 0 00 1 00 0 00 -11I0 0 00 0 10 00 0 
1 00 0 00 0 10 0 00 -1 00 0 00 -11I0 00 0 
0 0 10 00 0 0 0 100 0 0 10 00 0 00 10 0 
0 0 0 100 0 0 10 00 0 0 0 100 0 0-11I0 0 
0 0 0 0 1 00 0001 000 00001 00 0 000-1 0 
0 00 0 01 0 00 0 01 000 0 01 0 00 0 0-1 

THE SAAvAIS GA0OuP 9ixxxVI. .7. wHICH IS TIC lINTCESCTIONHO 0' Ii7IiS.NXXVI.1.11XI71 o aL&i.Zi. IS eENucmATco si 

1 00 0 00 1 00 0 00 1 00 0 00 -1 00 00 0 
0 0 0 -1 1 -1 0 0 0 1 0 1 0 0 0 -1 1 -1 0 0 0 0 1 0 
0 0 1 0 0 0 0 0 1 0 0 0 0 -1 0 -1 0 0 0 0 0 0 1 -1 
0 0 0 1 0 0 0 1 0 0 0 -1 0 0 0 1 0 0 0 0 1 0 -1 0 
0 0 0 0 10 0 0 0010 0-1 -1 -11I0 0 -10 0 10 
0 -1 0-11I0 0 00 00 1 0-1 0-11I0 0 00 1 10 



THE PAVAIS rP@ S.xLII.1.4 IS cucmATEO ow 

1 0 0 0 00 10 0 0 00 -1 0 0 0 0 0 1 0 0 0 0 0 
0 1 0 0 00 01 0000 0 01000 0 0-1 0 0 0 
O 0 1 0 00 00 1 0 0 0 10000 0 -1 0 0 0 0 
0 0 O 0 10 000-1 0 1 0 0 0 1 0 0 0 0 0 1 0 0 
0 O 0 1 00 00 0 0 0 1 0 0 0 0 1 0 0 0 0 0 1 0 
0 0 0 O 01 0000-1 1 0 0 0 0 0 1 0 0 0 0 0 1 

' 1 
Of"A OF SrAVAIS AOR"P .XLII..S 1i2 2 ? 3 

ASIS OFr LATTICC O(rFINISG 9.tI I.1.5 IYCARS TAANSOfATION VISI CLCPENTAAt OIVISORS OFr XIS 

0 001 -1 0 00 0 0 2 0 
0 001 0 0 -1111 0 -1 

xi51 0 0 0 0 -1 1 2s115, a -1 1 1 1 0 1 1 1 1 1 1 2 
0 110 0 -1 0 2 0 0 0 0 
1 0 00 0 0 -2 2 0 0 0 0 
0-1 1 0 0 0 -2 2 2 0 0 0 

THE SPACE OF OAMS F IXED 'T S.zII.1.5 IS GENCAATEO ST 

0 0 0 0 00 0 0 0 0 0 01100-1 10 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 00 01 1 0 0 -1 10 0 0 0 0 0 0 000 0 0 1 -1 0 0 0 

0 0 0 0 00 01 1 0 0 -1 10 0 0 0 0 0 0 000 0 0 -1 1 0 0 0 

0 0 0 4 0-2 000 0 0 0 00 0 0 00 00 0 0 0 0 00 0 0 0 0 

0 0 0 0 4-2 000 0 0 0 00 0 0 00 00 0 0 0 0 00 0 0 0 0 

0 0 0 -2 -23 0-1 -1 0 0 1 -1 0 0 0 00 00 0 0 0 0 00 0 0 0 0 

PAVAIS GO" S.xLII.1.l IS O-EQUIvAtENT TO S.xLII.1.5 

THE PAVAIS GR1O3 S.XLII.1.S IS GECEIATEO 9S 

1 0 0 0 00 10 0 0 0 0 -1 0 0 0 0 0 1 0 0 0 0 0 
0 1 0 0 -10 01 0 0 -1 0 0 0 -1 0 0 1 0 0 1 0 0 0 
0 0 1 0 -1 0 0 0 1 0 -1 0 0 -1 0 0 0 1 0 1 0 0 0 0 
0 o 0 1 -10 0000-1 00 0 1 0 0 0 0 0 1 0 0 
0 0 0 0 -10 0 0 1 -1 0 00 0 1 0 0 0 0 0 1 0 
0 0 0 0 -21 000 0 -2 1 0 0 0 0 0 1 0 0 0 0 0 1 

5 1 

O0RR OF PAVAIS CG0 S.XLII.1.6 % a 2 ? 3 

OASIS Of LATTICE OEFINING S.XLII.1.b INvERSE TRtA9IWATIoN li]i CLEPNTAFRt ODIVISOS OFr 's' 

0 00 1 -1 0 0 00 4 0 
0 00 1 10 00 000 4 

lIt] 0 0 1 0 1 0 4siib a -1 -1 3 -1 0 0 
-1 -1 I -1 3 -1 -1 0 0 

1 00 0 1 1 10 0 
OOOOO -1110 



ThE PAvAIS GfO S.XLV.1.2, WHICH IS TIC IWTCRSCTIE Or 14211S.ILV.1.1sX'2' AO 'b16.Zl. IS GVCPATEO 91 

1 0 0 0 0 0 -1 0 0 0 0 0 
0 0 0 0 0 -1 0 0 0 0 -1 0 
0 0 O 0 1 0 0 0 0 0 0 1 
0 O 0 1 0 0 0 1 0 0 0 0 
0 0 1 0 0 0 0 0 -1 0 0 0 
0 -1 0 0 0 0 0 0 0 -1 0 0 



THE SPACECW O r V lr PIxC SE i S. XLV I.1 .20 I S GENERtATEO SI 

1 001 00 1 00-1I0-1 0 0 0000 0 00 00 0 
0 1-I0 00 0 1 1 0-10 0 0 0000 0 00 00 0 
0-11I0 00 0 1 10-10 0 0 0000 0 00 00 0 
1 001 00 -10 0 101 0 0 0000 0 00 00 0 
0 0 0 0 0 0 0 -1 -1 0 1 0 0 0 0 0 11 0 0 0 0 1 - 
0 000 00 -1 0 0 101 00 0011 0 0 00-11 

THE SUKftOq OF S,XLVI.1.1 tS O-CQUIVALCNT TO S.XLVI.1.20 HAS INKI 4 ASM IS GENEcmATco 9' 

1 000 00 1 00 0 00 1 0 0000 -i 00 0 00 0 -10 00 0 
0 -100 00 0 10 0 00 010 00 0 0 -10 0 00 iOOOOO 
0 010 00 0 0 10 00 0 0 1000 0 0 10 00 0 0 0-10 0 
0 001 00 0 00-1 00 0 0 0100 0 0 0 100 0 0 100 0 
0 000 10 0 0 0 0 10 0 000-1 00 0 0 001 0 0 000-1 0 
0 000 01 0 00 0 01 00 000-1 0 00 0 01 0 00 00 1 

Tm! BRAVAIS GO"P S, XLV1. 1. 20. MICN IS IrE! INTCESCTIOE OFr uI2OIsS.XLVI.1.11XI201 ANO a'I(Pa'. tS @EuEtma'cO sV 

0 0 0-1 0 0 1 0 0 0 0 0 1 0 0 0 0-1 0 0 0-1 0 0 0 0 -1 0 0 0 
0 100 00 0 0-1 0 10 0 10 0-1 0 0 0 10 0 0 0 00-1 0-1 
0 010 00 0-10 0 10 0 0 10-1 0 0 10 0 00 1 00 0 0-1 

-1 000 00 0 0 0 10 0 0 0010 1 -iOOOOO 0 0 10 00 0 
0 000 10 0 0 0 0 10 0 000-1 0 0 00 0 10 0 00 0 0-1 
0 000 01 0 00 0 01 00 000-1 0 00 0 01 00 0 0-1 0 

OAKA OFr 314015 GA"; S.JrLVI.1,21 '21 'a 2 

BASIS OF LATTICC OEUINISO S.XLVI.1.2l INVCES TAAwSOANATION 11211 CLCMENTAAY OlvISORtS OFr 11211 

00 0110 0 1-1 00 0 
1010 00 0 0 0 0 1 1 222 

11211 * 1 0 1 0 0 0 2111211 ? 0 1 1 0 0 01 1 1 2 2 2 
0 0 0-1 1I0 10 01 0 0 
01000- 10010 0 
010001 0 0 0 011 

TiE SPACC irf F 7001 r I1XE0 Si S.XLVI.1,21 Is SGvcmATco si 

IOiOOO iO 0-1 0 00 0 00 0 00 0 00 00 0 
0 000 0 0 0 00 000 0 10 00 -1 0 10 00 1 
iOiOOO0 -i 0 10 0 0 0 00 000 0 00 00 0 

0 001 10 00 0 1-1 0 0 00 0 00 0 00 00 0 
oOOt' 10 0 0 0-11I0 0 00 0 00 0 00 00 0 

0 000 0 0 0 00 000 0 -10 0 01 0 10 00 1 

TiE SUMROtP OFr SXLVIlI. IS O-COUIvALCNT TO S.XLVI.1.21 wAS INKEx 2 AM IS GECEAATE0 .1 

IoOOOO0 0 10 0 00 0 10 0 00 1 00 0 00 1 00 00 0 
0 -100 00 -iOOOOO -iOOOOO 0 10 0 00 0 10 00 0 
0 010 00 0 00 -1 00 0 00 10 0 0 0 10 00 0 0 100 0 
0 001 00 0 0 10 00 0 0 10 00 0 0 0 100 0 00 10 0 
0 000 10 0 0 0 0 1 0 00001 00 0 000-1 0 0 00 0 10 
0 000 01 000 0 01 0 00 0 01 000 0 01 0 00 0 0-1 



THE PAVAIS GOm* SXLVII.1.5I. MItCH IS THE INTCESCTIOI 0r II'5,IS.XLVII.1.ISXlISI ANC Gttb6.ZI. IS GESERATCO SI 

1 00 0 00 1 00 0 00 -1 00 0 00 i 00 0 00 1 00 00 0 
0 0 00-1 0 0 10 0 00 0 10 0 0 0 0 00 001 0 00 11 0 
0 0 10 00 0 0 0 100 0 0 10 00 0 0 10 00 0 00 10 0 
0 0 0 100 0 0 10 00 0 0 0 100 0 0 0 100 0 0 1 10 0 
0 -1 0 0 00 0 0 001 0 0 0 0010 0-10 0 00 0 00.-10 1 
0 00 0 01 0 00 0 01 0 00 0 01 00 0 0-10 0 -10 10 0 

0AXft 0C' SNAVAIS On"1 S.tLvII.1.b * 2 ? 32 

BASIS 0C' LATTICE OUrINIWC S.XLVII.1.b INiVCES TSAISFOAATION MO6 (LVEIETASI DIVISORS 09r x1161 

0 000 11 0 0 003 3 
0 0-1 -1 0 0 0 0 0 0 -3 3 

1161 * 0 0 0 1 0 1 bsIlb1 1 2 - 4 -4 2 0 01 1 1 1 1 6 
0 0 10 -1 1 -2 -2 4 -20 0 

1-000 0 4 -2-2 -20 0 
100 00 2 22 20 0 

THE SPACEC r 09' 9' r1 9IXC SE i S,.XLVII,1.b, IS GENERATCO Si 

0 0 0 0 00 0 00 000 1 -10 0 00 1 10 00 0 
0 0 0 0 00 0 00 000 -11I0 0 00 1 10 00 0 
0 02 2 11 0 02 -1 -2 1 0 00 0 00 0 00 00 0 
0 02 2 11 0 0-1 211 0 00 0 00 0 00 00 0 
00 1 12 2 0 0-2 12- 0 00 0 00 0 00 00 0 
00 1 12 2 00 1 1-1 2 0 00 0 00 0 00 00 0 

TiC S"SO" CF 09' .ZLVII.1.1 IS O-EQuIvALCN?1 TO S.XLVII.1.6, wAS INKEx 2 AND IS GENERATco Sir 

0 10 0 00 1 -10 0 00 1 00 0 00 1 00 0 00 1 00 00 0 
1 00 0 00 1 00 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 10 00 0 0 0 100 0 0 0 100 0 0 10 00 0 0 100 0 
0 0 0 100 0 0-11I0 0 0 0 10 00 0 0 0 100 0 00 10 0 
0 0 0 0 1 00 0001 000 00001 00 00 00-1 0 0 00 0 10 
0 00 0 01 000 0 01 0 00 0 01 000 0 01 0 00 0 0-1 

THC 9RAVAIS 0301 S.NILV I1. 1.6. WHICH IS THC INTERSCTION 09' iI6IIS9.XLVII.l1,14l61 AND 6L16b.Zl. IS ocicmATcO *v 

1 00 0 00 1 00 0 00 1 0 0 00 0o1 0 00a 0 -10 00 0 
0 10 0 00 0 10 0 00 0 10 0 00 1 00 0 00 -1 00 00 0 
0 0 0-1-1 -1 000 00 -1 0 00 1 10 0 0 10 00 0 0 100 0 
0 0 0 1 0 0 0 0 0 0 -1 0 0 0 1 0 -1 0 0 0 0 1 0 0 0 0 0 1 0 0 
0 0 -1-10-I 0 00 1 10 0 0 0 0 10 0 0 0010 0 00 0 10 
0 00 0 01 00 10 01 0 00 0 01 000 0 01 0 00 00 1 



'P 
1 

OMER Or PAvAI IS GOP S.XLVI I I.1 .6 12 a 2 ? 3 

OASIS Or LATTIC 0or(UIINc S.XLVIII.1.b IWttRl 1RANS'ONtTI04 VI&d CLCENTAAVy DIVISORS Or x'tt] 

0 1 -1 0 0 0 0 0 0 0 0 ' 
0 1 1-1 1 1 3 3 -2 -2 1 0 

X's a 0 0 00 1 1 sutbl a -3 3 -2 -2 1 0 1 1 1 1 1 s 

0 0 -1 0 1 0 0 2 -4 2 0 
0 0 01 -1 1 0 0 4 -2 -2 0 
1 0 00 0 0 0 0 2 2 2 0 

THE SPACE 0f FOS fl9IxtO 9T 9.tLVIII.1.6 IS GENRATEO Si 

0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 1 0 0 0 0 0 
0 2 0-1 1 0 0 0 0 0 0 0 0 000 0 0 0 0 0 0 0 
O 0 2 -1 1 0 0 0 0 0 0 0 0 000 0 0 0 0 0 0 0 
0 -1 0 0 0 2 1 -1 0 0 0 1 -1 1 0 0 0 0 0 0 
0 1 0 0 0 1 2 1 0 0 0 -1 1 -1 0 0 0 0 0 0 
01 1-111 0 0 0 -1 1 2 0 0 0 1-11 0 0 0 0 0 0 

THE SUAOP Of S.XLVIII.1, IS O-EOuIvAtCET TO S.XLVIII.1.b WAS RIs'x 2 AM IS GCRATECO Si 

0-1 0 0 00 0 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 
1 0 0 0 00 100000 010000 01 0 0 0 0 0 1 0 0 0 0 

O 0 1 0 00 0 0 1 0 0 0 000100 00 1-1 0 0 0 0 1 0 0 0 

010 0 0 0 1 00 000100 001000 00 1 0 0 0 0 0 0 1 0 0 

0 0 O 0 10 0 0 0 0 1 0 0 0 0 0 1 0 0 0 00 -1 0 0 0 0 0 1 0 

0 0 0 O 01 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 -1 

TiC MAVAIS GO" S.XLVIII.1,b. WHIC IS TiC INTCS(CTIOE o0r 'fibII.XLVIII.l.1sxI6l AB Ct'b.Z'. IS GEERfATCO Si 

1 0 0 0 00 1 00000 1 0 0 0 0 0 1 0 0 0 0 0 -1 0 0 0 0 0 

0 0 -1 1 -1 -1 0 1 0 0 0 0 1 0 0 0 0 0 1 0 -1 0 0 0 1 0 0 0 0 

0 1 0 0 00 00-1 -1 001000 0 0 1-1 0 0 0 0 1 0 0 0 

0100 0 0 1 00 0 00100 0 00 -1 0 0 0 0 0 0 -1 0 0 0 1 0 0 

0 0 O 0 10 0 0 0 0 1 0 0 00-100 0 0 1 0 0 0 0 0 0 1 0 

0 0 0 O 01 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 1 

' 1 
0fR 0 SA AvAIS GOUP S.XLVIII.1.7 1i2 a 2 ? 3 

OASIS o0 LATTICC OUEINING S.XLVIII.1. INVCRS T*RDSOMATIN 47l CLCMENTARi DIVISOrS 09r x171 

10 -10 0 0 3 3 0 0 0 3 
1 11 0 0 0 0 0 0 0 0 -b 

xi7i * 0 0 0 -1 1 0 bsi7i * -3 3 0 0 0 3 1 i i i i b 

0 00 1 1 0 0 -4 2 2 0 
0 00 1 1 0 0 2 2 2 0 
0-1 0 00 O0 00 2 -4 2 0 



TiE SPACC Or Of FlrIXED Si S.XLIX.3.4 IS cucmATEo sF 

2 0 0 1 0 1 0 0 1 0 2 0 0 -21000 0 0 0 0 0 0 
0 2 -1 0 0 0 0 0 0 -1 0 1 -2 0 0 -1 0 -1 0 0 0 0 0 0 
0 -1 1 0 1 0 100 1 0 0 1 0 0 O 0 1 0 0 1 0 0 0 
1 0 0 1 0 0 0-1 1 0 1 0 0 -1 0 0 -1 0 0 0 0 1 0 1 

0 0 1 0 2 0 2 0 0 1 0 1 0 00-1 0 1 0 0 0 0 0 0 
1 0 0 0 0 1 0 1 0 0 1 0 0-1 1 0 1 0 0 0 0 1 0 1 

TIE SfOi* Of S.XLIX.3.1 IS O-ECUIVALENT TO 9.XLIX.3.4 "AS INDEX 2 AC IS ENEmATEcO Si 

0-1 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 
1 0 0 0 0 0 0 01000 0 0 1 0 0 0 

-10 0 0 I 0 010 0 0 0 1 0 0 0 0 
O 0 1 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 
O 0 0 0 10 0000 0 -1 0 0 0 0 0 1 
0 0 0 O 0 1 0 0 0 0 1 0 0 0 0 0 1 0 

TIE NAAVAIS GMt S.XLIX,3.4. ,ulIC IS TE INTCRECTIOOr O i4Ili vtLIX.3.1SXI4I AC Gt1i.Zi. IS GENCRATCO Si 

0 0 0 -1 0 0 00 0 1 0 0 0 0 0 1 0 
0 0 0 0 -1 0 0 0 0 0 0 -1 0 0 0 1 0 0 
0 0 1 0 0 0 0 0 0-10-1 000 1 0 1 
1 0 0 1 0 1 0 1 0 0 0 0 0 1 0 0 0 0 
0 1 -1 0 0 0 1 0010 1 1 0 0 0 0 0 

-1 0 0 0 0 0 0 -1 1 0 0 0 0 -1 1 0 0 0 
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THE SPACE Or rOAMqS FIuZOE ST S.x x xI II1.2. 1S Is LEORATCD 0 S 

0 00 0 00 1 000 00 0 020110 00 0 00 0 00 00 0 
0 00 0 00 0 100 00 0 00-2110 0000 0 000ooo0 000 
0 02 0110 000 00 2 0 0000 0 00 0 00 0 00 00 0 
0 0 02-110 000 00 0- 2 000 0 0 00 0 00 0 00 00 0 
001-110 000 00 10 000 0 00 0-10 00 01 
0 0 1 1 1 1 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 -1 1 0 0 0 0 1 1 

9RAVAIS GPOt S.XXXIII.2.1 IS 0-EOUIVALENT TO S.XXXIII.2.S 

THE PRAVAIS GROUP S.IXXIIII.2.S IS GECECRATEO ST 

0-10 0 00 0 100 00 1 0 0000 100 00 0 
1 00 0 00 1 000 00 0 10 000 0 10 00 0 
0 0 0 1 -1 -1 0 0 0 -1 0 0 0 0 1 0 0 0 0 0 1 0 1 1 

00-1 0 00 0 0-10 00 0 0 0100 0 00 1-1 
0 00 0 10 0 000 10 0 0 0001 00 00 0- 
0 00 001 0 00001 0 0 0 010 0000-10 

OROCAE 09' PRAVAIS *OUP S.XXXIIII.2.i 32 a 2 

SASIS Of LATTICE OC9IWI"G S,XXXIIII.2.i INVERSE TftANS9'0UATI0N VTil CLEIMENTARY DIVISORS Or z1ej1 

1000-10 1 100-10 
10001100 11-11 

xi ~~0 1 0 -1 0 1 3l'a 0 0 0 2 0 01 1 1 1 2 2 

0 010 00 0 0.-1111 
0 000 01 -11I0 0-1 0 
01 -1 1 0 0 00 0 02 0 

THE SPACE 0Or FORK"S F IIXED ST S.xxxIII.2.i IS GENECRATEO 51F 

2 00 0 01 0 00 0 00 0 2 0-2 02 0 00 0 00 0 00 00 0 
0 0 0 0 0 0 0 1 0 -I 0 1 2 0 0 0 0 1 0 0 0 0 0 0 0 - 0 0 
0 00 0 00 0 0 10 0 0 00 0021 0 00 0 00 0- -0 0 
0 00 0 00 0 -10 10 -1 2 0 00 0- 0 00 000 01-1100 
00 0 021 0 00 0 00 0 02 0 0 0 0 00 000 0 00 00 0 
1 0 0 0 1 1 0 1 0 I1 0 1 2 1 1 -1I 0 2 0 0 0 0 0 1 0 0 0 0 0 0 

BRAVAIS GROUP S.XXXIII.2.1 IS 0-EGUJIVALENT TO S.XKXIII.2.i 

TIC SRAVAIS GROUP S.XXXIII.2.i IS GENERATEO0 S 

00 0 0-1 -1 0 00 0 10 100 001 100 00 0 
01-1 0 00 010 0 00 0 10 001 0 01-10 0 
0 1 0-1 0 1 0 10-1 0 1 0 0 1 0 0 0 0 0 10 0 0 
010 001 01-1 001 00 0 101 0 -11000 
ioOOOO 100 0 00 0 00 011 0 00 0 10 

0 00 0 01 000 0 01 00 00 0- 0 00 00 1 



m04 wSc ACEOr rose rixc ewO S'9.XXXIW.2.b IS WCfEtATCO SWF 

2 -2 -2100 2 0 11-23 001-2 0- 2-100 i0--2 0 
-22 2-100 0 0 0 000 00 101 2-2 -2 00 0 00 00 0 
-22 2-100 102 -1 -10 1 -1-2101 - 2100 -01 -2 0 
1 -1 -1 2 0 0 1 0 -1 2-1 3 -2 I 1 -2 1I- -2 -2 1 1 0 0 -1 0 1 1-2 0 
0 00 0 00 -2 0-1-12-3 0 0 0 10 0 0 00 000 2 0-2 -2 40 
0 0 0 0 0 0 3 0 0 3 -3 6 -1 1 1 -2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

THE SUSOA Otor S.XXXIW.2.1 IS Q-(QUIvAtCNT TO S.xxxlv.2.b HAS INOEX 4 AIC IS GECECAATCO ST 

0 10 0 00 -11I0 0 00 -110 00 0 
1 00 0 00 -1 00 0 00 010 00 0 
0 0 0-1 00 0 0-11I0 0 0 0 1-10 0 
0 0 -1 0 0 0 0 0 -1 0 0 0 0 0 0 -1 0 0 
0 0 0 0 1 0 00001 00 00 00-1 0 
0 00 0 0-1 000 0 01 0 00 00 1 

TiE PRAVAIS GCOiP S.XXXIV.2.b. WHICH IS THE INTCRSCCTIONIOF or1vebesSIvII.2.1SX6b6 AIC0 GLe6.Zi. IS CLNCOtATCO 5wI 

0 0-1100 -11I0-11-1 0 0010 1 
1 0-0 00 0 10-100 0 -1010 0 
0 - -1 1 0 0 -1 0 0 I1 -1 I 0 -1 1 0 1 
1 1-11 0 0 1 1 I - 0 0 0 0 0 1 0 0 
0 1 0 1 1 0 0 0 0 -1 1 0 1 0 -1 0 1 0 
0 0 1 0 I1 1 I -1 0 0 0 0 1 0 0 -1 0 0 



3 2 
OROCAf or geawags GCOUP S. XXXwI.1I.S 72 ' 2 3 3 

PASIS 0Or LATTICC DEFINING S.XXXwl.1.S INvCRS tftAIeSORATIOW VeSt CLCPONTARV DIVISORS 0O' xeSt 

I1010 00 2 -1 00-10 
0 110 0 0 3361 -12 00-10 1 13 3 

KeSe: 0 0 00 1 -1 I 1 0 0 10 
0 0 0-11I0 0 01-201 

-1 -1 1 0 0 0 001101 
00 0 11 1 0 0 -2 101 

THE SPACC 0Or FORMS FIlXCO SiF S-XXXwl-I.1. IS GENECRATEO SIF 

2 -1 1 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 -1- 1 0 0 0 0 0 0 
-2 10 0 0 0 00 000 1-00 000oo0-1-1-1 0000 0 
112 0 0 0 0 00 000 -1100 0 00 0111 000 00 0 

0 0 0 0 00 0002-1I-1I 0 00 0 00 -11000 0 0011 
0 0 0 0 0 0 0 0 0 -1 2 -1 0 0 0 0 0 0 1-1 10 0 0 0 0 0 1 1 1 

0 0 0 0 0 0 0 0 0 -1-1 2 0 0 0 0 0 0 1-1 10 0 0 0 0 0 1 1 1 

TIC 5*GCOLK* 0or S.xxxvI.1.1 IS 0-EOUIVALENT TO S.XiXVI.1.S HAS INDEX 4 AND IS GENECRATEO Si 

0 10 0 00 1 00 0 00 -110 000 010 00 0 
1 00 0 00 0 10 0 00 -00 0 00 -110 00 0 
0 0 10 00 0 0 0 100 0 0 10 00 0 0010 0 
0 0 0 100 0 0 10 00 0 0 0 100 0 0-110 0 
0 00 0 10 0 0 0 0 1 0 00001 00 00 00-1 0 
0 00 0 01 0 00 0 01 000 0 01 0 00 0 0-1 

THE BRAVAIS GCOUP S.XXXwIl... WHICH IS THC INTERSCTION 0rT9' vS,s.IIXWI1.1316SX1 AND GLebP.Ze. IS CEPECRATEO SiF 

0 10 0 00 1 00 0 00 0 10 0 00 0 0 100 0 
1 00 0 00 0 10 0 00 0 0-1 0 00 -1 00 00 0 
0 0 10 00 0 0 10 00 -1 00 0 00 0 10 00 0 
0 0 0 10 0 0 00 001 0 0 0 100 0 00 0 0-1 
0 0 0 0 1 0 00001 00 0 0 0010 0 0 0-10 0 
0 00 0 01 0 0 0 10 00 000 001 00 0 0-1 0 



THE SPACE 09 ' FObI FIED ST S.XL I I.1. I IS GENEftATCO SW 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 -1 1 I 1 I 0 0 0 0 0 0 0 0 0 0 0 
0 00 0 00 0 00 0 0 00 000 000 0 00 000 0 10 00 0 
0 0 3 -1 1 I 0 0 1 1- 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 -1 3 1 1 0 0 1 1- 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0113-1 0 0-1-111 1000 0 0 00 000 0 00 00 0 
0011-1 3 0 0-1-111 1000 0 0 00 000 0 00 00 0 

THE SLGRt"OrP 09'.XLII .1 .1 IS O-COUIVALENT TO SIXLIIIb . HAS ICDEX x2 AND I S OENICATED S1 

0 10 0 00 -110 0 00 10 0 000 
1 00 0 00 01-1 0 00 0 10 000 
0 0 10 0 0 010 000 0 0 1000 
0 0 0 100 0 00 -1 00 00 0 100 
0 00 0 10 0 00 0-1 0 00 0 010 
0 00 0 01 000 0 01 00 0 00-1 

THE PRAVAIS OAOUP S.XLII.1.b. WelCH IS TiE INTERSCTIOW 0Or T6613S.XLII.1.*ISXb ANS Gtb1.Zi. IS GENEOATED ST 

1 00 0 00 -1 00 0 00 10 0 000 
0 10 0 00 0 10 0 00 0-1 0 000 
0 0 10 00 0 00 0 10 0 0 1000 
0 0 0 0 0 -1 0 0-1 0 0 0 0 0 0 1 0 0 
0 00 0 10 0 00 10 0 00 0 010 
00 0-100 0 000 0- 0 00 001 

5 1 

00"A Or SRAVAIS GR OUP SIII? %a2 3 3 

BASIS 0Or LATTICE DEFINING SIXLIII.?. INVtEASE TAIAW9OAPIATION T1676 CLCCWTAAW OlVISOtS 0Or x171 

0 0-1 -1 0 1000 0 40 
0 0 0 -1 -1 1-1 -1 3 -1 0 2 

Xe? a 01 0 - 0 0 4367 -3 1 1 1 0 21 1 1 1 1 4 

01 I- 1 0 -1110 2 
1 00 0 00 1-31 102 

0 00 00 1 000 00 4 

Ti4E SPACE 09 ' OtSFIXED ST S.XLII.1.? IS GENEOATEO ST 

0 0 0 0 0 0 0 0 0 0 0 0 0 -1 1 -1 1I0 10 0 0 0 0 0 0 0 0 0 0 
0 3 1 -1 1 -2 0 11 1-1 0 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 1 3 1 -1 -2 0 1 1-1 10 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0-131 -2 01-1-0 -0 0 000 0 00 0 00 0 00 00 0 
0 1 1 1 3 -2 0 1 1-1 1 0 1 0 0 0 0 0 0 0 V) 0 0 0 0 0 0 0 0 0 
0 -2-2 -2 -24 0 0 0 0 0 0 000 000 0 00 000 0 00 001 

THE S.*GAOUP 0Or S.WLII.1.I IS 0-EQUIVALENT TO SIXLIII.?. HAS ICE'X2 ANS IS GENCAATEO Si 

0 10 0 00 -11I0 0 00 10 0 000 
1 00 0 00 01-1 0 00 0 10 000 
0 0 10 0 0 010 000 0 0 1000 
0 00 10 0 0 0 0-1 00 00 0 100 
0 0 0 0 10 00 00-1 0 00 0 010 
0 00 0 01 0 00 001 00 0 00-1 



F'Am LY X LV I 
A.n or PARAM(TEAS or FomnnPCcE 
INl(A O Z-CLASSCES Or ALMOST 0(CPOMASLC BRAVAIS GROUPS 
I.Nm or Z-CLASSICS or emAVAIS GOUP.S 32 

OROCft Or ALMqOS? DEC OPOSSE SMAVAIS GR"OPS.XLVI.1.1 2% A 2 

THE SPACE Or F'S FgXcO ST s.XLwI.1.1 IS GCNFCAATCO SiF 

I10 0 0 0 0 000 0 00 0 00 000 0 00 00 0 
0 10 0 0 00 000 0 00 0 00 000 0 00 00 0 
0 00 0 00 0 0 10 0 0 0 00 000 0 00 00 0 
0 00 0 00 0 0 0 10 0 0 00 000 0 00 00 0 
0 0 0 0 0 0 000 0 00 0 0 0010 0 00 00 0 
0 0 0 0 0 0 000 0 00 0 00 000 0 00 001 

THE WRAVAIS Gasp S.XLVI.1.1 IS GCNFCAATCD0 S 

0 -10 0 00 0 10 0 00 100 0 00 100 0 00 i00 0 00 100000 
1 00 0 00 1 00 0 00 0 10 0 00 0 10 0 00 0 10 0 00 0 10 00 0 

0 0 10 00 0 0 10 00 0 0 0-1 00 0 0 0 100 0 0 10 00 0 0 100 0 

0 0 0 100 0 0 0 100 0 0 10 00 0 0 10 00 0 0 0 100 0 00 10 0 

0 00 0 10 0 0 0 0 1 00 0001 000 00001 00 0 000-1 0 0 00 0 10 

0 00 001 000 001 0 00 001 000 001 0 00 001 00 00 0- 

0MXA Or SAAVAIS GROUP S.-XLVI1.l1.2 2%'2 

SASIS 09' LATTICC DEFINING S.XLVI.1.2 INVtS tRAANSOAMAtIOW I 1621 CLEU(NTARIF DIVISORS OF 3621 

0 0 0100 00 0 02 0 
0 00110 000 0 02 111 

K621 a ~0 0 1 0 -1 1I366a - 1 I -1 0 0 
0 0 -10 0 12 00 00 0 
1 0 0 0 0 0 -2 2 0 0 0 0 
0 100 00 -1100 

THC SPACE Or F'OAWS FIlXEO Si S.XLVI.1.2 IS CLECIAAtEO Si 

0 0 0 0 00 0 00 000 1 00 0 00 0 00 00 0 
0 0 0 0 0 0 000 0 00 0 00 000 0 10 00 0 
0 00 0 00 0 02 0-1 0 0 00 0 00 0 00 00 0 
C 0 0210 0 00 0 0 0 0 00 000 0 00 00 0 
0 0 0 1 10 0 0 -1 0 1 -1I 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 00 0 000-12 0 00 0 00 0 00 00 0 

BRAVAIS GADI,P SIXLVIlI. IS @-EOuIVALENt TO S.XLVI.1.2 

THC SPAVAIS GROUP S. XLVI.l.2 IS aENOtATED Si 

IoOOOO 100 0 00 100 0 00 100 0 00 -00 0 00 100 000 

0 10 0 00 0 10 0 00 0 10 0 00 0 10 0 00 0 10 0 00 0 -10 00 0 

0 0 1 1 0 0 0 0 1 0 -1 0 0 0 0 0 1 -1 0 0 I1 0 1 0 0 0 1 0 0 0 0 0 1 0 0 0 

0 0 0-1 -10 0 00 110 0 0 0 100 0 0 0 100 0 0 0 100 0 00 10 0 

0 0 02 10 0 0 0 0-10 00001 000 00001 00 0 0 0010 0 00 0 10 
0 0 0 101 0 0 0 0-1 1 00100000 000 001 000 0 01 0 00 00 1 



THE SRAVAIS GAS9P S.XLVI.1.21. WsICH IS THE IwTCRSCTIOWI Or 162113S.XLWI.l.l3X62I6 ?ND 0t66.ZW. IS OCIRATIEO ST 

o o-: 0 0 0 0 0 0 -1 0 0 0 0 0 0 -1 0 1 0 0 0 0 0 1 0 0 0 0 0 

0 10 000 0 10 0 00 0 10 0 0 0 0 00 001 0 00 00 -' 
-1 0 0 0 0 0 0 0 0 0 -1 0 0 0 0 -1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 
0 00 100 1 00 0 00 1 00 0 00 0 0 0 100 0 00 10 0 
0 000 10 0 0 10 00 0 0 10 0 0 0 0 0010 0 00 0 10 
0 00001 0 00 001 000 001 010 0 00 0-10 000 

OFCA 0' SNAVA IS GM" S. XLVWI.1 .22 25 2 

SASIS 0' LATTICC DUrINIWGOS.ILVI.1.22 IWYtAS TOANOAM$~I0WIO 16226 CLCPCW?AAI DIVISORS 0' xe221 

10 0100 1 10 00- 
10 0- 1 0 0 0 1 1 0 1 

16226 0 1 1 0 -1 0 2 621 a 0 0 1 1 0 11 1 1 2 2 2 
0-1 1 0 0 0 1 -1 0 0 0 1 
000 012 0 0 0002 
000 010 00 001- 

THE SPACC r 0' V P5 XEO( 6'F S.XLWI.1.22 IS GCICRtATCO SI 

2 0 0 0 1 0 000 0 00 0 00 000 0 00 00 0 
00 0 000 02 00-10 0 00 0 00 0 00 00 0 
00 0 000 0 020-10 0 00 0 00 0 00 00 0 
0 0 02-10 0 00 0 00 0 00 000 0 00 00 0 
1 0 0 -1 1 0 0 -1 -1 0 1 0 0 0 0 0 1 2 0 0 0 0 1 0 
0 0 0 00 0 0 00 000 00 0 02 4 0 00 00 0 

SNAAVAIS GROUP S.XLWI1.1. IS O-COUIVALCWT TO S.XLWI.1.22 

THE SRAVAIS GR49P S.XLVI.1.22 IS GCNCftATEO ST 

00 01 -10 1 00 0 00 100 0 00 100 0 00 100 000 100010 
0 1 0 0 0 0 0 1 0 0 0 0 0 0 -1 0 1 0 0 -1 0 0 1 0 0 1 0 0 0 0 0 1 0 01 0 

0 0 1000 0 0 10 00 0 10 0 00 0 0 10 00 0 0 10 00 00 10-10 
-1 0 0 0 0 0 0 0 0 -1 I 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 c 0 0 0 0 1 -1 0 

0 0 0010 000 0 10 0 00 0 10 0 0 0 0 1 0000 000010 oooo-0 
0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 1-1 0 0 0 0 1 

7 

0MXA 0' SAAVAIS CROP S.XLVI.1.23 126 IC 2 

SASIS 0' LATTICC OUFINING S.KLWI.1.23 IWfltS TAIAWSOAPATIOWI 16231 CLCPCWTARI OIvIS0RS 0' xe231 

0 01 1 00 0 1 -1 0 0-1 
10 0 00 0 1 100 1 

"23' -1 1 0 0 1 02. 23 3 1 0 0 -1 0 1 1 1 1 2 2 2 

0 0-11I -1 0 10 0 1 0-1 

0 0 0 0 -1 2 0 0 0 0 0-2 
0 00 0 -1 0 0 0 0 0 1-1 



5 2 
o.wR Or BRAVAIS GCOUP SxII1? SS 2 3 3 

sASIS 09' LATTICC ouFININc S.iLWII.1.? INVCES( TIRAW$FOPIATIOW T1676 (LCPOTARWF DIVISORkS 09' X167 

100 0 00 6 00 00 0 
010 0 00 0 600 00 111 

XC?:: 0 0 1 1 0 1 63,1676 0 0 2 2 1 3 
0001 10 0 02 2 -2 0 
001- 110 0 -2 4 2 0 
0 0 1 1- 10 0 2 -4 1-3 

THE SPACC 0f9' 'AFIXED4 Si S.XLW I I.1. IS OCNECRATED Si 

2 -1 0 000 0 0 0 0 00 0 00 000 0 00 00 0 
1 2 0 000 0 0 0 0 00 0 00 000 0 00 00 0 

0 0 0 0 0 0 0 0 2 1 -1 2 0 0 1 1 1 1 0 0 1- 1- 
0 0 0 0 0 0 0 0 1 2 1 1 0 0 -1 1- 1 0 0 - 
0 0 0 0 0 0 0 0 - 1 2-1 0 0 1 1 1 1 0 0 - 
0 0 0 0 0 0 0 0 2 1 -1 2 0 0 1 1 1 1 0 0 - 

THE S'AGROIP 0Or S.XLVII.1.1 IS O-COuIvALCNT TO S.XLVII.1.? WEAS INDX 2 AND IS GENECRATCO Sif 

010 000 0 10 0 00 1 00 0 00 1 00 0 00 1 00 00 0 
-110 000 1 00 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 1000 0 0 10 00 0 0 0 100 0 01-1 00 0 0 100 0 
00 0 100 0 0 0 100 0 0 10 0 0 0010 00 0 00 10 0 
0 0 0 0 100 0001 000 00001 00 00 00-1 0 0 00 0 10 
00 0 001 0 00 0 01 000 001 0 00 0 01 00 00 0-1 

To4E SNAVAIS GOUP SIXLVIII.?7. WHlC94 IS TICE IWTCAIECTION W 0AND7sSKWI.1lee Al.1ke.Ze. IS GENECRATCO SiF 

010 000 0 10 0 00 1 00 0 00 100 0 00 1 00 00 0 
-110 000 1 00 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 1000 0 0 10 00 0 0 10 0 0 0010-1 0 0 00 11 1 
00 0 100 0 0 0 100 0 0 0 10 0 0010 01 0 00 10 0 
0 0 0 0 10 00001 00 0010 01 0 0 0 100 0 00 010 
0 0 0 0 0 1 0 0 0 0 0 1 0 0 -1 0 10 0 0 -1 0 0 0 0 0 11-1 0 

OW0(f 0' SRAVAIS GRO" S.-NLW I I .1 144*233 

SASIS 0Or LATTICC UIEIWON S.NLWII.1.S IWV[R$t TRIAv.SS'OTI0W VIee (LCIMEWTARW DIVISORS Of 1ose 

11I00 01 2 22 2 13 
0 1 -1 -1 1 0 2 2 2 2 -2 0 

NielSt 0 0 1 0 0 0 b0iitt 0 0 6 0 0 01 1 1 1 1 6 

0 001 0 00 00 60 0 
0 0 ~~~~~~~- 4442 0 

1 1 0 0 1 13 



THE wPACc Or 9'0 FIXE0 S S.XLWIII.1.? IS GENCAATCO ST 

2100 00 0 00 0 0 0 0 00 000 0 0000 0 
1110 00 0 00 0 0 0 0 00 000 0 1000 0 
0120 00 0 00 0 0 0 0 00 000 0 0000 0 
0 000 00 000 2 -1-1 00 011100000 0 
0 000 00 0 0012 -1 00 011100000 0 
0 0 0 0 0 0 0 0 0 -1-1 2 0 0 0 1 11 0 0 0 0 0 0 

THC StSOGUP 0Or S.XLWIII.1.1 IS @-CQUIVALCNT TO S.XLVIII.1.? HA$ INDEX 2 AND IS GENERATECO ST 

0 -100 00 0 10 0 00 1 00 0 00 1 000 00 1 00 00 0 
1 000 00 1 00 0 00 0 10 0 00 0 100 00 oiOOOO 0 

0 010 00 0 01 0 00 0 0 0 100 0 0-1 00 0 0 100 0 

0 001 00 0 00 10 0 0 0 10 00 0010 00 0 00 10 0 

0 000 10 0 00 0 10 0 0 0010 0 000 -10 0 00 0 10 

0 000 01 000 0 01 0 00 0 01 0000 01 0 00 0 0-1 

THE PAVAIS GM"I. S.XLWIII.IJ7. WHICH IS THE INTECASCTIOW 0O' ve?esS.XLWIII.1.1SX6?1 AMC Ge.eb.Ze. IS GENECAAT(D0 S 

0-1-1 0 00 1 00 0 00 1 00 0 00 1 000 00 1 10 00 0 

0100 0 0 010 000 0 10 0 00 0 100 00 0-10 000 
1 000 00 0-1-1 0 00 0 0 10 00 0 010 00 0 1100 0 

0 001 00 0 00 10 00 0 00 001 00000-1 0 00 10 0 

0 000 10 0 00 0 10 0 0 0010 0 00-10 0 0 00 0 10 

0 00001 000 001 0 0 0100 0 000-10 0 00 001 

L I 

009ft Or SOOAVAIS GM"t S.XLWIII.1.S 1i2 a2 s 3 

BASIS Or' LATTICC 0DEFINING S.XLWIII.1.S INVECAS TftASS9OWf'ATIOW veS CLCIMCNTAAW 0IVISORS 0Or zeSt 

1 000 00 6 0 0000 
0 100 00 0 60 000 111 

I'S. ' 0 0 1 1 0 1 bseea 0 0 2 2 1 3 
0001 10 0 0 2 2 -2 0 
0 01-110 0-2 420 
001 -1- 10 0 2 -4 1 -3 

THC SPACC Oi rFOAM FIlXCO SW S.KLWIII.1.S IS GENECAAT(0 ST 

1 000 0 00 000 0 00 0 00 000 0 00 00 0 

0 100 0 00 000 0 00 0 00 000 0 00 00 0 
0 0 0 0 0 0 0 0 2 1 -1 2 0 0 1 1 1 1 0 0 1- 1- 
0 000 00 0 012 11 0 0-111 00-11 
0 0 0 0 0 0 0 0 -1 1 2 -1 0 0 1 1 1 1 0 0 - 
0 000 00 0 021-1 2 001-1100-11 

TIE SuAJSGOIP 09' .ILWIII1.1I IS O-COuIWALCNT TO S.WLWIII.1.S HAS INDEX 2 ASS IS GCNCAATCO 5y 

0 -100 00 0 10 0 00 1 00 0 00 1 00 0 00 1 00 00 0 

ioOOOO0 1 00 0 00 0 10 0 00 0 10 0 00 0 10 00 0 

0 010 00 0 0 10 00 0 0 0 100 001-1 00 0 0 100 0 

0 001 00 0 0 0 100 0 0 10 0 0 0010 00 0 00 10 0 

0 000 10 0 0 0 0 10 0 0 0010 0 000-1 0 0 00 0 10 

0 000 01 000 0 01 0 00 0 01 000 0 01 0 00 0 0-1 



FAMIL : L 
MSJ OF PARNTCRS Or fOro.sACc 4 
NMS Or Z-CLASSES Or ALMOST O(COWSASLC SRAVAIS GROUPS 2 
N"L9U OF Z-CLA$SSES O RAVAIS 6N0iPS 6 3 * 3 

4 2 

o0A Or ALMOST OECOPOSALC SSAVAIS G S.L.1.1 144 a2 3 

Ti4 SPACC Or FOS FIXcO B' 8.4.1.1 IS icEcmatTO eT 

2 -1 0 0 0 0 0 0 0 0 0 0 0 0 2 -1 0 0 0 0 0 0 0 0 
*1 2 0 0 0 0 0 0 0 0 0 0 0 0 -1 2 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 00 2 -1 00 2 -1 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 -1 2 0 0 -1 2 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 00 00 0 0 00 O O O O O O O O 0 2 -1 
0 0 0 0 0 00 00000 0 000 00 0o00 012 

TiC DOAVAIS 0R* S.L.1.1 IS GCNEAATCO S' 

0 10 0 0 0 0 1 0 0 00 10 0 0 00 10 0 0 0 0 

-11 0 0 0 0 1 0 0 0 0 0 1000 0 0 1 0 0 0 0 

O 0 0 0 0 000 1 0 0 0 0100 0 0 0 1 0 0 0 

0 0-1 10 0 0 0 1 0 00 0 0 0 1 0 0 0 0 0 1 0 0 

0 0 O 0 1 0 0 0 0 0 1 0 0 0 0 01 0 0 0 0 0 1 

O 0 0 0 0 0 000 1 0 0 0 0 0 0 0 0 10 

3 2 
O0A Or NAAAIS GAOU.P O.L.1.2 72 a 2 S 3 

SASIS Or LATTICC OEFINING SO.L.1.2 INVEASE TrAAFOAPIATIOWI 121 CLCIOTAAt OIwISORS Or Xe21 

1 0 0 0 0 0 3 0 0 0 0 0 

O 1 0 0 0 0 0 3 0 0 0 0 

X121 0 0 0 0 1 1 38T321 a 0 0 1 -2 1 00 11111 3 

0 01 -1 0 1 0 0 0 0 0 3 
o 0 1 0 -1 1 0 0 2 -1 -1 -1 
0 O 0 1 0 0 0 01111 

THE SPACE or fr FIXO 8T S.L.1.2 IS GCNCAATCO Sy 

2 -1 0 0 0 0 000 0 0 0 0 1121 0 0 0 0 0 0 

*1 2 0 0 0 0 000 0 0 0 0 -2 -2 -11 0 0 0 0 0 0 

0 0 0 0 0 0 0 2 2 1-2 00 0 0 O 0 2 -1 -2 2 

0 0 0 0 0 0 0 0 2 2 1 -1 1 *2 0 0 0 0 0 0 -1 2 1 -1 

0 0 0 0 0 0 0 11 21 2 1 0 0 0 0 0 0 -2 1? -2 

0 0 0 0 0 0 0 -1 1 2 11 0 0 0 0 0 0 2 1-2 2 

THE S.COUP Or S.L.1.1 IS @-EWuIVALENT TO S.L.1.2 HAS INCX 2 A IS GENCftAT(O SI 

0 1 0 0 00 1-1 0 0 00 1 0 0 0 0 0 
1 0 0 0 00 10 0 0 0 0 0 1 0 0 0 0 

0 O 0 1 0 0 0 1 -1 0 0 0 0 1 0 0 0 

0 0 1 0 0 0 0 0 00 0 0 0 0 1 0 0 

O 0 0 0 10 000 01 0 0 0 0 0 1 
0 0 0 0 0 1 0 0 0 0 -11 0 0 0 0 1 0 
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O0MR OIF 9RAVAI$ 600*U *D. XI ItI.2. 10 32 a 2 

SDASIS Ofr LATTIC! KVFINING *.XXEttt.2.10 I%VERSE TRAWl$FOqATIOW w.lOi ELEPENTARY DIVISORS Ofr XIIO 

100 0 00 2 00 00 0 

x10 * ~~ 0;?S:S -22 0 0 0 1 11 12 2 

0 0 0 0- 1 0 0 0 0 -1 1 

000 0110 00 011 

THE SPACE Of FORKS FIXED BY S.XXXIII.2.10 IS GEICRATEO SW' 

2 10 0 0 0 0 0 0030 0 -2 2-2 00 0 00 0 00 0 00 00 0 
1 10 0 00 0 1-11I0 0 -2-2 0 -2 11 0 00 0 00 0 00 00 0 
0 0 0 0 0 0 0 -1 2 0 -1 -1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 00 0 00 0 10 2 -1-1 -2 -2,0 0 00 0 00 0 00 0 00 00 0 
0 0 0 0 0 0 0 0 -1 -1 11 0 1 0 0 0 0 0 0 0 0 1 -1 0 0 0 0 1 1 

0 0 0 0 0 0 0 0 -1 -1 1 1 0 1 0 0 0 0 0 0 0 0 -1 1 0 0 0 0 1 1 

SOAVAIS 0*0*P S.XXEIII.2.1 IS 0-EOUIVALENT TO S.XXXIII.2.10 

TiE ORAVAS GO"1 S.XKXIII.2.10 IS GENCRATED SIB 

-1 -1 0 0 0 0 -1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 
2 10 0 00 2 10 0 00 0 10 0 00 0 10 00 0 
1 10 10 0 1 1-1 0 11 0 0 10 0 0 001 0--1 . 

-1 0-1 0 1 .1-i0 0 100 0 0 0 10 0 0001-1-1 - 
0 0 0 0 1 0 00001 00 0 00 001 0 00 0 0-1 
0 0 0 0 0 1 0 00001 0 0 0 0 1 0 00 00-1 0 

4 

ORKXR Ofr SOAVAIS GR0UP S.xXxIII.2.11 lb a 2 

SDASI S Of LATTICE DEFINING S.IXxIII.2.11 IWiERSE TR4AWSFORATION 11111i ELEPENTARY DIVISORtS Ofr 11111 

0 001 10 0 0 400 0 
0 010 01 0 00 40 0 

11111 s I 0 0 0 0 0 48*1111 
Is 0 2 0 0 1 

0 100 00 20 001. 

0 0 11 1-10 2 0 0-1 1 

TIC SPACE Ofr FORMS FIXED SWY SD.xxx1III.2.11 I5 GENICRATED SWT 

0 000 00 ioOOOO 0 00111 0 00 0 00 0 00 00 0 
0 000 00 0 10 0 0 0 001-1-11 00000 0 00 00 0 
0 0 1 0 0 1 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 11-1 0 0 1-1 1 ' 

0 0 0 1 10 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 11-1 0 0-1 11 1 

0 0 0 1 10 0 0 0 0 0 0 1 1 0 0 0 0 0 0 - -1 1 1 0 0 1-1 11 
0 0 1 0 0 1 0 0 0 0 0 0 1 1 0 0 0 0 0 0 - -, 1 1 0 0-1 11 1 



FAMILY l xxv 
encm OfrPARAMETERS OrFVOSASPACC S5 

wuitCm Ofr Z-CLASSCS OF ALMOST IDCO0POSAMLC SAAVAIS GROUPS 
wtL(mK Ofr Z-CLASSCS OIF StAVAIS GfOiUPS :10 

~OcR OFr ALMOST OECOMPOSASC BRAVAIS GROUP g,.XEXV.1.1 U 

TiE SPACC Ofr fOUlS fIxED SIB *D.xxxv.1I.1 IS GONCRATCO SID 

10 0 0 00 0 00 000 0 000 0 0 0 00 000 0 00 00 0 
01 0 0 00 0 00 000 0 000 0 0 0 00 000 0 0 000 0 
000 0 00 0 0 10 00 0 000 0 0 0 00 000 0 0 000 0 
000 0 00 0 0 0 100 0 000 0 0 0 00 000 0 0 000 0 
00 0 0 00 0 00 000 0 000 10 0 00 0 01 00 000 0 
00 0 0 00 0 00 000 0 000 0 0 0 0 0010 0 0 000 1 

THE SNAVAIS CA"I S.Xxxv.1.1 IS G(I(AATCO BY 

0 -10 0 00 0 10 0 00 1 000 00 1 00 0 00 1 0 000 0 
100 0 00 1 00 0 00 0 100 00 0 10 0 00 0 10 00 0 
0 0 10 00 0 0 10 0 0 0 00-1 00 0 0 0 100 0 0 100 0 
00 0 100 0 0 0 100 0 010 00 0 0 10 00 0 0 010 0 
000 0 10 0 0 0 0 1 00 0001 000 00001 00 0 000-1 0 
000 0 01 000 0 01 0 00 0 01 000 0 01 0 00 0 0-1 

OeMR Ofr MAvAIS GAOUP S.XXKV.1.2 Ifl 2 

SASIS Of LATTICC OEf1W1140 *.111v.1.2 INvtRSt TRANSOFoeATIOW "2' CLCPCWTARY DIIOS Ofr 1121 

00 0 100 00 0 02 0 
000 1 10 000 0 02 111 
0 0 1 0.1 1 2e? 1 1 1 -1 0 0 2 

00-1 0 0 1 2 00 00 0 
iOOOOO0 .2 20 00 0 

0 100 00 .11110 0 

THE SPACC Of FORK FIXCO Si 5.1xxv.1.2 IS GIICRATCO Si 

0 0 0 0 0 0000 0000000iOOOOO 0 10 0 00 0 00 00 0 
0 0 0 0 0 0 000 0000 0 00 000 1 0 00 00 0 10 00 0 
0 00 0 00 0 02 0 I 0 0 0 0 000 0 00 000 0 00 00 0 
0 0 02 10 0 0 0 0 0 0 000 0000 0 00 000 0 00 00 0 
0 0 0 1 1 0 0 0 -1 0 1 -1I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 00 0 000.12 0 0 0 0 00 0 00 000 0 00 00 0 

BRAVAIS GROUP 9.xzXV.1.1 IS O.COUIvALCWT TO S.xxxv.1.2 

THE SRtAvAIS GROA S.xi.. IS GONCRATCO BY 

IoOOOO00 00 iOOO iOOOOO 0 1 00 0 00 -1 00 00 0 
0 10 0 00 0 10 0 00 0 10 0 00 0 10 0 00 0-1 0 00 0 
0 0 1 1 0 0 0 0 1 0 -1 0 0 0 0 0 1 .1 0 0 .1 0 1 0 0 0 1 0 0 0 
0 0 0 -1 -1 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 
0 0 02 10 00 0 0-1 00 0 0 001 0 0 0 0010 0 00 0 10 
0 0 0 101 0 00 0-11I 0 0 10 00 0 00 001 0 00 00 1 



FAMILY xxxvII 
HUMPf Of PARAMET(RtS Of IFOS9SPACC 
NUIfCR OIF Z-CLASSCS OFr ALMOST ECOmcOSAtc DRAVAIS GROUPSI 
Wtl(KR OIF Z-CLASSCS OFr DRAVAIS GROUPS :4 

OOA OFr ALMOST O(COMPOSASLC PRAVAIS GROU .ExxXV!!.1.1 112 *2 a 3 

THE SPACC Of FO$t FIXCO[ SWD S.xxxv!!.1.1 IS GUCAEATCO SY 

1 000000 00 00000000 000 0000 0 00 000 0 0 000 0 
0 10 0 00 0 00000000 000 0000 0 00 000 0 0 000 0 
00 0 000 0 02 -1 0 0 0 0 0 000 0 00 000 0 0 000 0 
00 0 000 0 0.1 2 0 0 0 0 0 000 0 00 000 0 00 00 0 
0 0000000 00 00000000 00001 00 0 00 001 00 000 0 
0 0000000 00 00000000 000 0000 0 0 0010 0 0 000 1 

TmC SNAVAIS GR0" 9.111V!! 1.1 15 aICERATCO SW 

0 -1 0 000 0 10 0 00 1 00 0 00 1 00 0 00 1 0 000 0 
1 0 0000 1 00 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 1000 0 0 10 00 0 0 0 100 0 0 0 100 0 0 100 0 
00 0 100 0 0 0 100 0 0-11I0 0 0 0 10 00 0 0 010 0 
00 0 010 0 0 0 0 1 00 0001 000 00001 00 0 000-1 0 
00 0 001 000 0 01 0 00 00 1. 000 0 01 0 00 00 -1 

6 1 

oAOcA OFr SNAvAIS GROU *.xxxVII.1.2 112 * 2 a 3 

SASIS OF LATTICC outuitwc 9DxxXV!! 1.2 !wvtRSC TRAIISORMATIOW V121 CLCMEWTARY DIVISORS Of 3121 

0 000 10 0 00 0 02 
01 00 11 -11I0 0-1 0 

x'2' 0 0 1 0 0 0 212 0 0 2 0 0 0 1 1 1 1 1 2 
00 01 00 0 0 020 0 
0-1 00 01 2 00 00 0 

iOOOOO0 -11I0 0 10 

TIC SPACC Or FORMS FIXCO BY S.xxxV!!.1.2 !S GUCARATCOD SW 

0 0 0000 00 000 0000 0 00 000 0.-10 0 01 1 00 00 0 
0 1 0 0 1 1 0 0 0 0 0 0 0 1 0 0 0 -1 -1 0 0 0 0 0 0 0 0 0 0 0 
0 0 0000 0 02.1 0 00 0 0 0 000 0 00 000 0 00 00 0 
0 0 0000 0 0-1 2 0 0 0 0 0 000 0 0 0000 0 00 00 0 
0 10 021 0 00 0 0 00 000 0000 0 00 000 0 00 00 0 
0 10 011 0 00 0 00 0 -10 0 01 1 00 0 00 0 00 00 0 

BAAvA!S GROUP 5.xxxv!!.1.1 !S O-CQU!VALCWT TO S.iKXV!!.1.2 

TIC SPAVA!S GROP" S.uxKxv!! . 1.2!S GCICWEAATCO SWD 

IOOOOO00 00 iOOO iOOOOO 0 1 00 0 00 -1 00 00 0 
0 10 0 10 0000 0-1 0 10 0 00 0 10 0 00 0 00 00 1 
0 0 10 00 0 0 10 00 0 0 0 100 0 0 0 100 0 0 100 0 
0 0 0 100 0 0 0 100 0 0-110 0 0 0 10 00 0 00 10 0 
0 -I 0 0 1-1 0 10 0 1 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 
0 0 0 011 010 0 00 0 00 001 000 0 01 0 10 00 0 



THE SAVAIS CAOP 9.XLII1.1. WHICH IS THE IWTCRSCTION Of W1?SSKLII.1 1.1SXI?I AO (416.11. IS GC5CAATCO SW 

1 0 0 0 0 0 -1 0 0 0 0 0 1 0 0 0 0 0 
0 1 0 1 0 0 0 O -1 o 1 1 o o-1 
0 0 0 0 1 o 00 -1 0 01 0 0 1 0 0- 
0 0 0 1 o o 000 0 1 0 0 1 0-1 
0 0 1 0 00 01 0 0 0 o o o O 1-1 
0 0 0 0 01 00 0 0 1 0 0 0 0- 

6 1 
OR OCA ORAVA IS GROP.XLII.1 1 12 a 2 5 3 

masts or f LATTICC OEFINING S.XLII.1.S I%v(ASC TRAA OASTIS TIS' CLCCWTAA?T DIVISORS Ofr X1 

0-1 1 0 0 0 0 0 0 0 2 0 
00 1 0 0 0 -2 2 0 0 0 0 

XISI * 0 -1 0 0 0 1 2*111 * 0 2 0 0 0 0 
0 0 0 2 0-1 -1 1 1 1 0 0 
1 0 0 0 0 0 1 -1 -1 0 0 1 

00 0 0 2 1 2 0 0 0 

THC SPACC Orf FORMS FIREO SI S.XLII.1. IS wENEtco my 

0 0 0 0 0 0 000000 00020 00 0 0 0 0 0 0 0 0 
0 4 0 0 0 -2 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 4 0 0 -2 00 0 0 0 0 0 00000 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 4 0-2 2 0 0 0 00 00 0 0 0 0 ? ? ? ? 0 0 

0 0 0 0 0 0 000000 000000 0 0 0 0 0 0 0 0 0 4 2 

0 -2 -2 0 0 3 00 0-2 0 1 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 21 

SNAVAIS CROUP 3.KLII.1.1 IS Q-EQUIvat(wT TO S.XLII1.S9 

TCt PAvAIS GOUP S.XLII.1 .S IS GCAEEATCO Si 

I 0 0 0 0 0 1 0 0 0 0 0 910 0 0 0 0 10 0 0 0 0 

0 10 0 0 0 0 0 0 0 010 0 0 0 1 0 0 0 0 
0 1 1 0 0 0 0 -1 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 0 
0 -1 0 1 0 0 0 -1 0 1 0 0 0 0 0 -1 0 1 0 0 0 1 0 0 
0 1 0 0 1 0 0 1 0 0 1 0 0 0 0 0 1 0 0 0 0 0 -1 -1 
0 -2 0 0 0 02 0 0 0 0 0 0 0 0 0 0 0 0 01 

6 1 

ODER Of RAV AI S GU P.XLII.1. 112 ? 2 I 3 

mASIS Of LATTICE OEFI1ING 8.LII.1.: IivCRSE TRAASIOAMTIOt Vill CLCEWTAAW DIwISOAS" Ofr MII 

0 0 1 0 .1 0 0 0 011 
O O 01 0 0 00 0 0 0 01 1 

XI 2 1 - 1 0 01 2 2 2 0 00 1 1 1 122 

0 0 10 20 0 2 0 0 0 0 
1 0 0 00 I I 2 0 0 
1 0 0 0 02 2 0 0 0 0 



oNCIt Cr SRAVAIS GAOUP S.XLVI.1.3 2% it 2 

BASIS Of LATTICC IDflNWsG *.XLVI .1.3 Il,flES TSANSFOTIOS 1131 CLCPUWITMI tOvtSORS OIF x131 

0 00 010 0 02 00 0 
0 00 111 0 0 020 0 

XI)' ? 1I 0 0 0 0 0 2e,'s 0 0 0 0 0 21 1 1 1 1 2 
0 10 0 00 .11I0 0.1 0 
0 0 0-1 01 2 00 00 0 
0 010 00 .11I0 010 

THC SPACC Ofr IfOAl F'S RCXE STB SUt`LIl.) IS ocCAElATCO Sir 

0 00 0 00 10 0 0 00 0 00 000 0 00 00 0 
0 00 0 00 01 0 0 00 0 00 000 0 00 00 0 
0 00 0 00 00 0 0 00 0 00 000 0 0 100 0 
0 00 1 11 00 0 0 0 0 00010.1 0 00 00 0 
00 0121 00 0 0 00 0 00 000 0 00 00 0 
0 00111 000 0 00 000.101 0 00 00 0 

PRAvAIS GAOUP S.XLVI.1.1 IS O-C@JIvALCWT TO S.XLVI .1.3 

THE P*AvAIS GO"U S.XLVI.1.3 IS C.CECAATCO Sir 

1 00 0 00 iOOOOO0 0.10 0 0 000 0100000 iOOO 100 000 
0 10 0 00 01 00 0 010000 100000 iOOOO 0 10 0 00 0 10 00 0 
0 0 10 00 00 10 00 0 0 10 00 0 0 10 00 0 0 10 00 0 0-1 00 0 

0 00110 0000 01 0 0 0 100 0 0 0 100 000 0 01 0 00 10 0 

00 0.111000 11 0 00 0 10 0 0 0 0 1 00 0001 0o0 0 10 
0 00 01100 0.10 00 000 00 0 00001 0 0 0100 0 00 001 

ORtA Ofr PAvAIS GAO" S.XLVI.1.4 2% *2 

SAS IS OF LATTICE OVFIIiIWG S.XLVI .1 .4 ISrvCSE* TRAAVVOASTIPS "r4' CLCPCWTAA1r DIvISOAS Ofr Xl44 

0 00 010 0 00 0 02 
010 010 .2 20 00 0 

X14Iu 011 0 0 0 0 2IT141 a 2 2 2 0 0 01 1 1 1 1 2 
00.11 0 1 1 1 I 1 . 0 

00 0101 2 00 00 0 
0 0 000 .110 

TwE SPACE Ofr f'ObtS fIxED SiB S.uLVI.1.4 IS GEIECAATEO SDT 

0 00 0 00 0 00 0 0 0 0 00 000 100 00 0 
0 10 0 10 01 -1 0 00 0 00 0 00 0 00 00 0 
0 0 0 0 0 0 0-1 2 -1 0 -1 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0.1 1 0 1 0 0 0 1 0.-1 0 0 0 0 0 0 
0 10 02 0 00 0 0 00 0 00 000 0 00 00 0 
0 0 0 0 0 0 0 0 -1 1 0 1 0 0 0 -1 0 1 0 0 0 0 0 0 

SNAvAIS GAOUP S.ILVI.1.l IS O.EOUIVALE%T To S.NLWI.I.4 



THE SPACC Ofr FOM FIREO By B.LVIy!1.23 IS CAPESAT[0 STr 

10 0 00 1.00-10 0 00 0 00 000 00 0 
10 0 00 .100100 0 00 000 000 00 0 

0 01100 0 0110 0 00 0 00 000 00 0 
0 0 110 0 0 0 1 1 10 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 .1 1I * 2 0 0 0 0 0 1 .2 0 0 0 0 1 0 
0 0 0 0 0 0 000 0 00 00 00-2 4 000 00 0 

THE $SUftOqKP OF SIXLVIlI1 IS Q-(OUIVAL(ENT TO S.utvt.1.23 '4AS tNDx 2 AND IS GUCSEATCO ST' 

1 00 0 00 0 10 0 00 0 10 0 00 100 0 00 1 00 00 0 
0 -1 0 0 0 0 .1 0 0 0 0 0 .1 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 
0 0 10 00 0 0 0-1 00 0 0 0 100 00 10 00 0 0 100 0 
0 0 0 100 0 0 10 00 0 0 10 00 00 0 100 0 00 10 0 
0 0 0 0 1 0 00001 00 0 0 0010 00 0 0-10 0 00 0 10 
0 00 0 01 000 0 01 0 00 00 1 000 0 01 0 00 00.-1 

TiE 9PAvAIS GMU* S.3LVI.1,23. '414CM IS TIC t'ECRSCTION Of vi23i51.ILVI.1.15X423i AND 0(46.Zi. 15 GVCSEATCO STi 

o -i0 0 00 0 0-1 0 00 0 0 0.11I0 iOOOOO0 10 00.10 
-1 0 0 0 0 0 0 0 0.-1 0 0 0 0 -1 0.-1 0 0 1 0 0 0 0 0 1 0 0 1 0 
0 0 1 0 0 0 1 0 0 0 ~ 0 1 0 0 0 *1 0 0 0 1 0 0 0 0 0 1 0 1 0 
0 0 0 100 0 10 010 0 10 010 00 0 100 00 01-10 
0 0 0 0 1 0 00001 0 0 00010 00 0 010 00 00.0 
0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 1 1 0 0 0 0 - 

OPMCt OIf OSAvAIS CAO" S.3LVI.1.24 129 ?2 

mAStS OF LATTICE OEruIEuWa S.3LVI.I.24 :vflRS TAANSFOSATIOWs ve24i ELCECEETAMT DIvISOAS Ofr 31241 

0 001 01 0 0 0 002 
0 110 10 0-1 00 0 

31241 a 0 1 I 0 1 0 2 421 s 1 1 0 0 1 0 1 1 1 2 2 2 

00- 1 0 
-11 0 0-10 0 

01 1.1.1 
01 

.010.10 

ftiE SPACE Ofr FOe'S FRItO STr S.xtWI.1.24 15 @tNi(tATEo ST' 

0 0 0 0 0 0 000 0 00 0 00 000 100 00 0 
0 1 1 0 1 0 0 1 1 0 *1 0 0 1 1 1 1 1 0 0 0 0 0 0 
0 1 1 0 1 0 0 -1 1 0 1 0 0 1 I-1 1 1 0 0 0 0 0 0 
0 0 0 101 0 0 31o. 1 01.11 000 00 0 
0 1 1 0 1 0 0 *1 I 0 1 0 0 1 -1 1 1 1 0 0 0 0 0 0 
0 0 0 101 0 0 0.-101 0 1.-1111 000 00 0 

TwC SUJ5004 Ofr S.3LVI.1.1 15 Q.(OUIWAtCENT TO S.3LV1.1.24 HAS 11CE' 2 C IS oc,cmATco a' 
1 00 0 00 0 10 0 00 0 10 0 00 100 0 00 1 00 00 0 

0.1 0 0 0 0 -1 0 0 0 0 0 .1 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 
0 0 10 00 0 0 0-1 00 0 0 0 100 00 10 00 0 0 100 0 
0 0 0 100 0 0 10 00 0 0 10 00 00 0 100 0 00 10 0 
0 0 0 0 1 0 00001 00 0 0 0010 00 0 0-1 0 0 00 0 10 
0 00 0 01 000 0 01 0 00 00 1 000 0 01 0 00 00.-1 



TWt SPACE Of FORMS FIXCO BS S.XtVI1.1.S IS GENREATCO Sy 

2 1 1 1 s1 2 0 0 0 0 0 00 001 00-11 
1 2 -1 -1 1 1 0 0 0 0 0 0 -1 1 0 0 -1 -1 -1 1 0 0 1 1 
1-12221 002 -10 0 0 0 0 0 0 0 0 0 0 0 0 0 
1-1 2 2-21 0 0 -12 0 0 000 0 0 00 0 0 0 0 

-1 1 -2 -2 2 -1 0 0 0 0 0 0 1 -1 0 0 1 1 -1 1 0 0 1 1 
2 1 1 1-1 2 0 0 0 0 00 1 -10 011 -1 1 1 

THE SUBGROUP OF IB.XLVIt.1 IS 0-EQUIVALENT TO SB.XLVIII.S HAS IhE 4 ?140 IS GEMCRATEO BY 

0 10000 o o 100000o o o 100000o o o -1 10 0 0 o o o 1 0 0 

100000 ~~~010 0 0 0 0 00000 01000 i OOO i0 0 0 0 
0 0100 0 0 01 1 0 0 1 0o 0 

o o o 

0 0 1 0 0 o o o o 1 o o o o 1 o o 
00 
o 

1 00 0 - 1 0 
0 0 0 0 10 00 0 0 0 o o o o o 1 10 0 0 0 0 -1 
0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 

o 
00 0 0 

o 
1 00 0 0 0 

O O O O o 1 0 0 0 0 o 1 o O O 0 - 0 1- 

tI?W BRAVAIS GROLP S.XLVII.1.B. iHICH IS THE INtEASECTION OF Yt (S8.XLVII.1.ISXBIl X1MO GLIbZ'. IS GENERATED Si 

100000 100000 OOO OOOOO 010011 0-10 0 0 -1 O O -1 0 0 -1 

I010 000 0 10 0 00 0 1o 0 0 00 -I100 0 0-1 0 0-1 01 0 
00 10 0 0 0 10 010 00 001000 001o000 0 0 010 0 

0 000 0 0 0 0 000 0 0 0 1 O 0 0 O -1 1 0 0 
1 0 O 1 0 1 0 0 0 0 1 0 0 0 0 0 1 0 0- 0 0 -1 0 -1 1 0 

-1 0 -1 -1 1 0 0 0 0 0 1 1 -t 
0 0 -1 0 0 1 -1 -1 1 1 0 1 1 1 0 1 

5'| 
OROER OF DRAvAIS GROUP S.XLVtI.1.9 ' 2 * 3 

BASIS OF LATTICE OEFINING B.XLVIl.l.i INYEASE TRANSFORMATIO0 i E19 tLECNTARI DIVISORS OF 1ti9 

0 01 0 -1 O O O O 0 2 0 
0 0 01 0-1 00 0 0 02 

Xt91 * 0 0 1 0 1 0 2*Y(il 0 1 0 0 0 1 1 1 1 2 2 

0 001 0 1 0 1 0 1 0 0 
1 0 00 0 0 -1 0 1 0 0 0 
0 1 00 0 0 0-1 0 1 0 0 

THE SPACE OF roRMS FIXCO BDY B.XLVII.1,9 IS GCIERATCO BY 

0 0 0 0 00 00 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 000 000 0 00 0 00 0 10 00 0 
0 0 2 -1 -2 1 0 0 2 -1 2 -1 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 -t 2 1 -2 0 0 -1 2 -I 2 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 -2 1 2 -1 0 0 2 -1 2 -1 0 0 0 0 00 00 0 0 0 0 
0 0 1 -2 -1 2 0 0-1 2 -1 2 0 0 0 0 00 00 0 0 0 0 

THE SUBGROUP OF B.XLVII.1.1 IS O-COUIVALENT TO 8.xtvII.1.i HAS INOEX 6 AND IS GENERATEO 81 

0 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 -11 0 0 0 0 0 1 0 0 0 0 

1 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 -1 0 0 0 0 0 -1 1 0 0 0 0 

O o o 1 0 0 ~0 0 1 0 0 0 0 0 1 O O O O O 1 -1 O O O O 0 1 0 0 000100 0000 0 00 10 0 0 0011 0 0 000-1I0 0 
O 0 1 0 0 0 0 0 0 1 0 0 0 0010 0 0000 0 0 1 00 

0 0 O 0 1 0 0000- 0 0 0 0 1 0 0 0 0 0 0 0 0 0 
0 0 0 O 0 1 0 0 0 0 0 1 0 0 0 0 0-1 000001 00 



THE BRAVAIS GROUP 8.XWLVI.1.8. 4ICH IS THE INTERSECTIOW OF YIl38lv.XLVIII.1.l1XlSl AIG Gt.s.Za. Is GENCRATCO 8' 

0-10 0 0 0 0 0 0 00 0 1 0 0 0 0 0 .1 0 0 0 00 10 0 0 0 0 
1 0 0 0 0 0 1 0 0 0 0 0 0 1000 10 C0 O O O O O I O 0 0 O 

0 0 1 O 0 0 0 0 100 0 000 0 10-1 0 0 0 0 1 1 1 

0 0 0 1 00 00 0 1 0 00 00 0 1 0 0 0 0 01 00 0 1 0 0 

0 0 0 0 10 0 0 0 1 O 0 001 0 0 0 0 0 1 0 O0 00 0 0 1 0 

0 0 0 0 01 00 0 0 0 1 0 0 - 0 0 0 0-1 0 00 o 0 1 0 

ORIIER OF DRAVAIS GROUP 8.XLVIII.IS.9 112 a 2 3 3 

BASIS OF LATTICE OEfINIIG 8.XLVtII.1.i IVYERSSE TRANSIORKATIOW VI91 ELEMENTAAT DIVISORS Of XII 

100 0 00 boOOOO 0 
1-1 1 1-1 -1 3 -3 2 2 -1 3 

X191 * 0 0 0 1 0 -1 bWMh ? -3 3 -2 -2 1 3 1 1 1 1 1 b 

00001-1 00 4 -2 -2 0 
000 ? 1- 1 0 0 2 -4 2 0 
01 100 0 00-2 -2-2 0 

THC SPACE OF FORKS FIXED BY B.XLVItll.. IS ENEFRATEO B' 

2 -1 1 1 -1 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-1 1 -1 -1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 

1 -1 1 1 *1 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 
1 -1 1 1 -1 -1 0 0 0 2 1 -1 0 0 0 1 0 0 0 0 0 0 

-1 1 -1 -1 1 1 0 0 0 1 2 1 0 0 0 -1 0 0 0 0 0 0 
-1 1 -1 -1 1 1 0 0 0 -1 1 2 0 0 0 1 -11 0 0 0 0 0 0 

THE SUBGP OF B.XLVIII.1.1 IS @.EOUIVALENT TO B.XLYtllI.IS l1HA INX 2 A10 IS GENERATED BY 

0-1 0 0 0 0 0 1 0 0 00 10 0 0 0 0 10 0 0 0 0 10 0 0 0 0 
1 0 0 0 0 0 1 0 0 0 00 0 1000 0 0 0 0 O O 0 01 0 0 0 0 

0 0 1 0 00 00 1 0 0 0 00 0 1 0 0 0 01 -1 00 00 1 0 0 0 

0 0 0 1 0 0 000100 001000 0 0 1 0 0 0 0 0 0 1 0 0 

0 0 O 0 1 0 0 0 0 0 10 00 1 0 0 0 0 0- O O 0 0 1 0 

0 0 0 0 01 00 0 0 0 1 00 0 0 1 0 0 0 0 0 0 0 0 0 0 O -1 

THE BRAVAIS GROUP S.XLVIII.1I. wIHCH IS THE INTERSCCTION OF TleB*.XLVItI.l.lSlX9l A6O Gtob.Zi. IS GENERATEO BY 

-1 1 -1 - 1 1 1 -1 1 1 -1 -1 I 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 

-1 I 0 0 0 0 0 0 1 -1 -1 0 1 0 0 0 0 0 1 0 0 1 0 0 0 -1 0 0 0 

10 1 0 0 0 0 1 0 -1 0 0 0 0 0 10-1 0 0-10 0 0 

0 O 0 1 0 00 0010 0 0 0 0 -1 0 00 0 0 1 0 0 0 0 1 0 0 

0 0 0 1 000010 0 0 0 0 0 01- O O O O O O O O O O O 

0 0 0 O 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0-1 0 0 0 0 0 0 0 1 



THE SAAVAIS GROUP 8.L.1.2. WHICH tS THE INTERSECTION Ot Yr21eB.L.1.Xs21 AND GLIG.ZI. IS GENERATED BY 

0 1 0 0 0 0 -1 0 0 00 1 0 0 0 0 0 
1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 
0 0 0 -1 -1 0 00 -10 0 0 1 1-1 
0 0 0 1 0 0 00-1 I -1 0 0 1 0 -1 1 
0 0-1 -1 - 0 001 0 0 00 00 0 0 1 0 
0 00 00 1 000 1 10 0 00 00 1 

3 1 

ORDER OF BRAVAIS GROUP 8.L.1.3 24 a 2 a 3 

BASIS OF LATTICE OUFINIIG E.L.1.3 INVERSE TRANSrOFOATIOI T113.1 ELEMENTART DIVISOAS OF XE31 

10 0 0 0 0 2 0 0 0 0 0 
010 0 0 0 0 2 0 0 0 0 

X131 u 00 1 0 -1 0 28Y 31 * 0 0 1 0 1 0 1 1 1 1 2 2 

000 1 0-1 00 0 1 0 1 
001 0 10 0 0-1 0 1 0 
00 1 01 0 0-1 01 

THE SPACE Or FORMS FIXED orY .L.1.3 IS GENERATEO BY 

2 -1 0 0 00 000 0 0 0 0 0 2 -1 -21 00 0 0 0 0 
-1 2 0 0 0 0 00 0 0 0 0 0-1 2 1-2 0 0 0 0 0 0 

0 0 0 0 0 0 002 -1 -2 1 2 -1 0 0 0 0 00 2 -1 2 -1 
0 0 0 0 O 00 -0 2 1 -2 -1 2 0 0 00 0 0 -1 2 -1 2 
0 0 0 0 0 0 00 -2 1 2 -1 -2 1 0 0 0 0 00 2 - 2 -1 
0 0 0 0 0 0 00 1 -2 -1 2 1 -2 0 0 0 0 0 0 -1 2 -1 2 

THE SuGROUP OF 8.L.1.1 IS O-EQUIVALENT TO B.L.1.3 HAS INDEX 6 AN IS GENCAATEO 8V 

0 1 0 0 0 0 I 0 0 0 0 01 0 0 0 0 
1 0 0 0 0 0 0 0 0 0 0 -1 1 0 0 0 
0 0 0 1 00 00 -1 1 0 0 0 0 0 1 0 0 
0 0 1 0 0 0 00-1 0 0 0 0 0-11 0 0 
0 O O O O 1 000 0 1 -1 0 0 0 0 0 1 
0 0 0 0 1 0 000 0 1 O 0 00 0 0 -11 

THE BRAVAIS GROtuP BELI.3. MHICH IS THE INTERSECTION OF Y13158.L.1.15X133 AND Gi&6,Zl. IS GENCRATEO BY 

0 1 0 0 0 0 -11 0 0 0 0 01 0 0 0 0 
1 0 0 0 0 0 -100 0 0 0 -1 1 0 0 0 0 
0 O 0 1 0 0 000 0 1-1 00 0 1 0 0 
0 0 1 O O 000 0 1 0 0 0-11 0 0 
0 0 0 O 0 1 00 1 -1 0 0 0 0 0 0 0 1 
0 0 0 0 1 0 O0 1 0 0 00 0 0 0-11 
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TC SUCRKOUP Of S.XXXIII.2.1 uS O-EUIVALCNT TO S.XKXIII.2.11 HAS INaX 2 AH IS GEWCRATEO eV 

-1 00 0 00 0 10 0 00 0 10 00 0 
0 1 0 0 0 0 -1 0 0 0 0 0 -1 0 0 0 0 0 
0 0 0 100 0 0 0 100 0 00 10 0 
0 0 1 0 0 0 0 0 -1 0 0 0 0 0 -1 0 0 0 
0 0 0 0 10 00 00-1 0 0 00 0 10 
0 00 0 01 000 0 01 0 00 0 0-1 

THE BRAVAIS GAOUW S. XXKIII .2. 11. WHI1CH 1S THC IWTCRECTIOW04 OF 11IIS.XxKIII.2.13XI11I ?10 7A446.ZI. IS GENERAIEO SV 

0 10 0 00 0 10 0 00 0 10 00 0 
1 00 0 00 -1 00 0 00 -1 00 00 0 
0 0 10 00 0 0 0-1 00 00 0 0-1 0 
00 0 0-1 0 0 00 0 01 0 0 100 0 
0 0 0-1 00 0 0 10 00 0 00 00 1 
0 0 0 0 0 1 0 0 0 0- 0 0 0 0 -1 0 0 

S 

ORDER QEW ALV0ST OECO?POSASLC eRtAVAIS GROUP S.XKIIII.3.1 32 z2 

THE SPACE O0 rOs FIXEO SV SXXKIII.3.1 IS GESCERAYCO ST 

1 00 0 00 0 0 0 100 0 0 10 0 0 0 00 000 0 00 00 0 
0 10 0 00 0 0-1 0 00 0 0 0 10 0 0 00 000 0 00 00 0 
001000 0-10000 1 0 0 0 0 o 0 

0 0 0 100 1 00 0 00 0 10 0 0 0 0 00 000 0 00 00 0 
0 0 0 0 0 00 0000 0 0 000 0 00 0 0 0010 0 00 00 0 
0 0 0 0 0 00 0000 0 0 000 0 00 0 00 000 0 00 00 1 

THE SAAVAIS CROUP e.XXKIII.3.1 IS GENEtRATEO S 

0 -10 0 00 0 0 0 100 1 00 0 00 1 00 00 0 
1 00 0 00 0 0 10 00 0 10 0 00 0 10 00 0 
0 0 0 -1 0 O O O O O 01000 0 0 0 
0 0 10 00 1 00 0 00 0 0 0 100 0 00 10 0 
0 0 0 0 10 0 0 0 0 0 0 0 -10 000010 
0 00 0 01 0 00 0 01 000 0 01 0 00 0 0-1 

ORDE?R 0 BRAVAIS GRO"P SK. X I I 3.2 32 a 2 

BASIS 0 LATTICE OEFINING e.XXKIII.3.2 INVERS TRANSFOAATIOW 1121 ELEMCNTARY 01VISORS 0 x12 

0 00 0 10 0 00 0 02 
0 10 0 10 -2 20 00 0 

x12I 0 -11I0 00 21T12Iz -2 22 0 00 1 11 1 12 
0 0-1 1 0 1 -1 I I I -1 0 
0 0 0-1 01 2 00 00 0 
1 00 0 00 -11111I I0 



7 
ORDER OF BRAVAIS GROUP 9.XXXV.1.3 t 128 2 

BASIS OF LATTICE OUFINISG 9.XXXV.1.3 INVERSE TRAnSVORtATION Y131 ELECNTARY OIYlSORS o0 3X13 

0 0 0 0 1 0 O 02 0 0 0 
0 0 01 1 1 0 0 2 0 0 

X3:3 I 0 0 0 0 0 28T133?0 0 00 0 0 2a 
0 1000 0 O O I0 * OOOO 
0 0 0-1 0 1 2 00 0 0 0 
0 010 00 -110 0 10 

THE SPACE 0 FORMS FIXCO 9V e.XXY1.1.3 15 GENERAYTO 91 

00 0 000 1 0 0 0 0 0 000 0 00 0 00 000 0 00 00 0 
00 0 000 0 10 0 0 00 000 0 00 0 00 000 0 00 00 0 
0 0 0000 00 000 0 00 0 0000 0 00oo0-1 01 0 0 100 0 

0 00111 0 00 0 0 00 00010-1 0 0-1 0 00 0 00 00 0 
00 0 121 0 00 0 00 0000 000 000 
00 0 111 0 0 0 0 00 0 00-1 01 0 0 10 00 0 00 00 0 

BRAvAIS GROUP 9.KKXV,1.1 IS 0-EQUIVALENT TO e.3XXV.1.3 

THC BRAvAIS GRtOUP 9.33XX1.1.3 15 GENCRATEO 9V 

1 00 0 00 1 00 000 0 o-I10 000 0 10 0 00 1 00 00 0 
0 10 0 00 0 10 0 00 1 00 0 00 1 00 0 00 0 1 000 0 
0 0 10 00 0 0 10 00 0 0 10 00 0 0 10 00 0 0-1 00 0 
00 0 110 000 00 -1 0 0 0 100 0 00 10 0 0 00 00 1 
0 0 0 -1 -1 -1 0 0 0 1 1 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 
00 00 11 0 0 0-1 0 0 000 001 0 00 0 01 0 00 10 0 

7 
ORDER or eRAVAIS GROUP 9.X331,1.4 128 ?2 

BASIS Or LATTICE EF IN ING 9.333V.1.4 INVERS TRtANSFORMAtION 1:41 ELEMENTARYt 01vISORS 0i 3:43 

0 00 0 10 0 00 0 02 
0 100 10 -2 20 00 02 

x141 a 0-1 1 0 0 0 234. -2 2 2 0 0 0 1 1 1 
0 0-1 I1 0 1 -1 1 1 1 -1 0 
0 0 0 -1 0 1 2 00 00 0 

THC SPACE O FORMS FIXCO SY 9.XX3V.1.4 15 GENCRATEO 91 

0 0000000 00 000000 0 0 0 0 00 000-1 01 1 00 00 0 
0 100 10 otI-toOO 0 0 0 0 00 0 00 000 0 00 00 0 
0 0 0000 0 -1 2-10 -1 0 00 0 00 o00 0 0 0 0 00 00 0 
0 0 0 0 00 0 0 0-1 1 0 1 0 0 0 1 0 -1 -1 0 0 0 0 0 0 0 0 0 0 0 
0 10 020 000 0 00 0 00 0 00 0 00 0 00 0 00 00 0 
0 0 0 0 0 0 0 0 -1 I 0 1 0 0 0 -1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 

BRAVAIS GROUP 9.XXXV.1.1 IS 0-EQUIVALENT TO e.XX3V.1.4 



s I 

OROE Of eRAVAIS GROUP S.XXXVII.1.3 9 2 a 3 

BASIS OF LATTICE OVINIWG BS.XXKVII.1.3 INVERSE TRAHSOROIATI0N TI3I ELEMENTARY OIVISORS 0 Xz3u 

1 0 0 0 0 3 0 0 0 0 0 
010 0 0 0 0 3 0 000 13 

Xi31 * 0 0 0 0 1 1 3STIS 0 0 0 0 0 3 
00 0-1 01 00 1 -2 1 0 
000 1 -1 I O O 2 -1 -1 0 
00 0 0 0 0 00 1 0 

THE SPACE 0 FORFIS VlxKO By 9.xXKvII.1.3 IS GEHRATEO 9V 

1 0 0 0 00 00 0 0 00 00 0 0 00 0 000 0 0 00 0 0 0 0 

0 1 0 0 00 00 0 0 00 00 0 0 00 0 000 0 0 00 0 0 0 0 

0 0 0 0 0 0 0 00 00 000 00 0 0 0 0 0 00 O -1 1 00 1 0 0 0 

0 0 0 0 0 0 O O O 2 0 -0 0 1 0 0 -0 0 0 O 0 O O O O O O O 
0 0 0 0 0 0 0 0 0 1 2 1 0 0 0-1 1 -1 0 0-1 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 -1 1 2 0 0 0 1 -0 0 1 0 0 0 0 0 0 0 0 0 

THE SUSROUP 0 8.XKKVII|.1. IS O.EOUIVkENT TO e.xKKVII.1.3 HAS INOEK 2 AN IS GENERATEO Si 

0-10 0 0 0 01 0 0 0 0 10 0 0 0 0 1 000 0 0 
1 0 0 0 00 10 0 0 0 0 01 0 0 0 0 0 100 0 0 
0 0 1 0 00 00 1 0 0 00 00 0 0 0 0 0 O -1 0 0 
0 0 0 1 00 00 0 1 0 00 00 1 0 0 0 0 010 0 0 
0 0 0 0 10 00 0 0 10 00 0 0 1 O0 0 000 -10 
0 0 0 0 01 00 0 0 0 1 00 0 0 0 1 0 000 0 -1 

THE BRAVAIS GROUP e.XXXVII.1.3. *ICM IS THE INTERSECTIO Of 0 l316.XKXEVIIll.X1131 AS C.L'b.ZI. IS GENCRtATEO SV 

0-1 0 0 00 0 1000 1 0 0 0 0 0 0 10 0 0 0 0 
1 0 0 0 00 10 0 0 0 0 01 0 0 0 0 0 100 0 0 
0 0 1 0 00 00 1 0 0 00 00 1 0 0 00 0 0-10 0 0 
0 0 0 1 00 00 0 1 0 00 0 0 0 0 -10 00 0 0 0-1 
0 0 0 0 10 00 0 0 1 O0 00 0 -10 O0 00 0 1 0 0 
0 0 0 0 0 00 0 0 0 1 00 0 0 0 01 0 000 1 0 

51 
OROER Of BRAVAIS GROLP 9eXXXVIIt1.4 4 2 * 3 

BASIS Of LATTICE OEFINING e.KEXVII.1.4 INVERSE TRANSFORATIOW T4, ELEMENTARY OIYISORS Or Xt4: 

1 0-10 0 0 3 3 0 0 3 0 
1 1 1 0 00 0 0 004 0 

K41 * 0 0 0 -1 1 0 GbTi4i * -3 3 0 0 3 0 1 1 1 1 1 4 

0 0 0 0 1 -1 0 0 -4 2 0 2 

0-10 0 0 0 00 2 2 0 2 
0 0 0 1 11 00 2 -4 0 2 



THE SPACE Of FOnns FIXED ST S.XLII.1.9 IS GCNERATEO ST 

0 0 0 0 0 0 0 0 0000 0 0-1 0 2 0 1 -1 0 0 0 0 1 0 0 0 0 
0 0 0 0 0 0 000000 0 0 1 0-2 0 -1 0 0 00 11 0 0 0 0 
0 0 3-2 0-2 0 0 1 0-2 0 -1 0 0 0 0 0 00000 0 0 0 0 0 0 
0 0-2 4 0 0 000000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0-2 0 4 0 2-2 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0-2 0 04 0 0 0 0 0 0 0 ? ? 00 0 00 0 0 0 ? 0 00 0 0 0 0 

BRAVAIS GROUP S.XLII.1l1 IS 0-EUPIVALENT TO 9,XLII.1.9 

THE BRAYVAS GROL*O 8.xLII.1. IS GENERATEO 9Y 

1 0 0 0 00 10 0 0 0 0 01 0 000 0 -1 0 0 0 0 
0 10 0 00 0 10 0 00 1 0 000 0 -1 00 00 0 
0 0 1 0 0-2 0 0 1 0 0 -2 0 0 1 00 0 0 0 1 0 0 0 
00 0 10-1 00 10 0-1 0 0 0100 0 00 10 0 
0 0 0 0 1 -1 0 0 0 0 1 -1 0 0 1 0 -1 0 0 0 0 0 1 0 
00 0 00-1 0 0 0 10-1 000 0 01 0 00 00 1 

ORDER 0F BRAVAIS GROUP S.KLII.1,10 '- 2 S3 

BASIS OF LATTICE 0EFINING S.XLII.1.10 INvERSE TRANS*ORATION TI1O1 ELCCENTART OIVISOOS 0f Kilo, 

000 011 0 00 0 40 
000 0 Et0 vSl101 2 -2 -200 2 * 3 

K4I0 * 0 0 1 0 0 1 4*1103 a -1 -1 3 -1 0 0 1 1 * 1 2 4 

0 0 -1 -1 -1 -1 3 -1 -1 0 0 
10 0 0 0 0 3 - - 0 0 
02 1 1 -1 1 1 0 0 

THE SPACE Of FORM FIXEO ST B.KLII.1,10 IS GCNERATCO BY 

0 0 0 0 00 00 0 0 0 00 00 -1 -1 -1 1 0 0 00 00 0 0 0 0 

o O O O O O 0 0 0 0 ? 0 00 0 0 0 0 0 0 0 0 0 0 4 2 2 -2 2 
0 0 3 -1- 0 0 - -1 0 0 0 0 0 00 0 0 0 0 2 1 * -1 
0 0 -1 3- 0 0 - -1 0 0 0 0 0 00 0 0 0 0 2 1 1 -1 
0 0 -1 -1 3 1 0 0 1 1 1 -1 -1 0 0 0 0 0 0 0 0 0 0 0 0 -2 -1 -1 1 -1 
0 0 1 1 1 3 0 0 -1 -1 -1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 2 1 1 -t 1 

THE SUGROUP Of e.KLII.1.1 IS 0-EQUIVALENT TO S.KLII.1.10 HAS INOEX 2 AND IS CGNERAICO ST 

0 1 0 0 0 0 -1 1 0 0 00 10 0 0 0 0 
1 0 0 0 00 01 -1 0 00 01 0 0 0 0 
O 0 1 0 00 00 0 0 0 O O O * O O O 
0 0 0 1 00 00 0 -1 00 00 0 1 0 0 
0 0 0 0 10 00 0 0 -1 0 00 0 0 1 0 
0 0 0 0 01 00 0 0 0 1 00 0 0 0 -1 

THE SRAVAIS GROUP S.KLII.1.10. WHICH IS THE INTEASECTION Of YlrO10e.XLII.1.lX1101 ANO GLi6.Zl. IS GENCRAICO BT 

1 0 0 0 0 0 -i o o o o o 1 0 0 0 0 0 
0 1 0 1 -10 0 1 1 0 1 0 0 -1 .1 -1 I -1 
0 0 1 0 00 00 0 0 0 o 1 00 1 0 0 0 
0 0 0 0 10 0 o -10 0 0 00 0 1 0 0 
0 0 0 1 00 0 0 0 o -1 0 00 0 0 1 0 
0 0 0 0 01 00 0 1 0 0 00 0 0 0 1 



THE SNAVAIS CAOUP B.XLVI.1.4 IS GENERATCO BT 

I O O O 0 0 1 0 0 000 1 0 0 00 0 0 0 0 0 0 0 -i O O O O O 

0 1 O 0 2 0 0-10 0 0 00 01 0 0 0 00 0 100 0 0 01 0 0 0 0 01 0 0 0 0 

0 0 1 0 2 0 0-2 1 0 0 0 0 1 1 -1 0-1 0 1-11 0 1 00 1 0 0 0 00 1 0 0 0 

0 0 0 1 1 0 0-1 0 1 0 0 0 0 1 0 0-1 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 1 0 0 

0- 0 0- 0 010010 00 0 0 10 0 0 0 0 10 00 0 0 1 O0 o o O O O 

0 0 0 0 1 1 0 -I 0 0 0 1 0 0 1 -1 0 0 0 00 0 0 0 0 0 10 0 0 0 0 0 0 1 

ORDER r BRAVAIS OLP S.t.vI.1.5 2% 2 

BASIS Of LATTICE OEFINZNG B.XtV.I1.5 INERKSE TRANOA#ATIO4 VISO EtLEPEkTART OIVISORS OF XsSi 

1 0 0 0 0 0 2 0 0 0 0 0 
0 1 0 0 0 0 0 2 0 0 0 0 

KISI a' 0 0 1 0 0 0 211151 * 0 0 2 0 0 0 1 1 1 1 1 2 
0 0 0 1 0 0 0 0 0 2 0 0 
0000 1 1 0 00 01 
0 00 01100 00-1 

THE SPACE Of rOOm Fixco oV e.XLVI.1.5 IS CENERATEO SW 

1 0 0 0 0 0 000 0 00 0 00 000 0 00 00 0 
0 10 0 0 00 000 0 00 0 00 000 0 00 00 0 
0 00 0 00 0 0 10 0 0 0 00 000 0 00 00 0 
0 00 0 00 0 0 0 10 0 0 00 000 0 00 00 0 
0 0 0 0 0 0 000 0 00 0000 1-1 0 00 01 
0 0 0 0 0 0 000 0 00 000 011 0 00 01 

BRAVAIS GROUP S.XL.I.1 IS Q-EOUIVALENT TO OB.OVI.1.5 

THE eRAVAIS GROUP e.XtvI.1.5 IS CGENERtATEO ST 

0 -10 0 00 0 10 0 00 1 0 00 00 100 0 00 100 0 00 100 000 
1 0 0 0 00 oO OO O 010000 010000 0 0 0 0 0 0 0 0 

0 0 10 00 0 0 10 00 0 0 0-1 00 0 0 0 100 0 0 10 00 0 0 100 0 
0 0 0 100 0 00 10 0 0 0 10 00 0 0 10 00 0 0 0 100 0 00 10 0 

0 00 0 10 0 0 0 0 1 00 0001 0 00 00001 00 0 00 001 0 00 0 0-1 

000 0 0 1 00000 000 01 0 0 0 0 1 00000 0000 0 

OROCR 0 OAVAIS GROU P e.XLVI.1.b 2% a 2 

BASIS 0W LATTICE OEFINING B.ELVI.1.b INVERSE TRANSrORPIATION4 ttbI ELEPCNTART OlvISORS 0 Elba1 

0 0 0 0 2 0 0 01 
0 1 0 0 2 0 0 0 0 0 

O16 I 0 0 0 0 0 2e O16 2 O O O O 0 2 - 

0 1 0 0 0 0 -2 1 0 0 1 O1 
0 0 0-1 1 I O I 0 0 
0 1 0 0 -1 -1 1 0 0 



THE CRAVAtSROP B.XLVI.1.24. W141Ct 1$ TICE INTCRSECTION Of Tl24l86.XLVIl.lKXl24l AD GCttI.Zi. IS GENERATED ST 

I00 0 00 1 00 0 0 0 10000 100000 iooOO -1 00 00 0 
0 0-1 0-1 0 0 0 0-1 0 0 0 0 0 0 0 -1 0 1 0 0 0 0 0 1 0 0 0 0 
0 -1 0 0 -1 0 0 0 1 -1 0 -1 0 0 1 -1 0 -1 0 1 0 11 1 0 0 1 0 0 0 

0 0 0 100 0 10 0 00 0 10 0 00 0 0 0100 0 00 10 0 
0 0 0 0 1 0 0 0 -1 1 0 0 0 0 -1 0 0 1 0 - 1 -1 0 -1 0 0 0 0 1 0 

000 0 01 0 0 10 10 0 0 101000 0 00 001 0 00 00 1 

OROER Of BRAVAIS GROLP S.XLVI.2s 12s 2 

OASIS OF LATTICE DEFINING S.XLVI.1.l2 INVERSE TRAWSFOATIOW 't251 ELEMENTARY DIVISORS Of fl251 

1 000 0-1 2 -1 -1 0 0 1 
11 01 0-1 -1 I 0 -i 0 

XI?SI s 0-i I -i -1 0 2s:2Ii s - 1 1 1 0 0 1 1 1 2 2 2 

0 0 101 -1 1 0 0 
0 -1 0 1 0 0 1 -1 - 1 0 0 
10 1O -1 1 0 -1 -1 0 0 1 

THC SPACE Of vot FIXED 9T e.XLVI.1.fl IS GECERATECO 

2 1 0 1 0 -2 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0-1 1 

1 1 0 1 0 -1 0 1 -1 1 1 0 0 1 0 -1 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 -1 2 -1 0 0 0 0 0 0 0 0 I 0 1 0-1 1 

I 1 0 1 0 -1 0 1 -1 1 1 0 0 -1 0 1 0 0 0 0 0 0 0 0 
0 0 0 0 00 01 0 1 2 0 0 0 0 0 0 O -1 0 -1 0 -1 

-2 -1 0 -1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 I 0 1 0-1 1 

THC SUBGROUP Of e.KLVI.1.1 IS 0-COUIVALENT tO S.TLVI.1.fl eHAS INDEX 2 AND IS GENCRATEO ST 

1 00 0 00 0 10 0 00 0 10 0 00 1 00 0 00 1 00 00 0 
0-1 0 0 0 0 -1 0 0 0 0 0 -1 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 

0 0 1 0 00 00 0 -1 00 00 0 1 00 00 1 0 0 0 00 1 0 0 0 

0 O 0 1 00 00 0 0 O O O O O 1 0 00 00 0 1 0 * 0 00 0 1 0 0 

0 O 0 0 10 0 000 0 0 0 0 1 0 0 0 0-1 0 0 0 0 0 1 0 

0 0 0 0 01 00 0 0 0 1 00 0 0 1 0 0 0 0 0 0 0 0 0 0 O-1 

THE MRAVAIS GROUP 8.XLVI1..25. W41CH IS THE INTERSCTION Or Tl25l5SX.KI.l.1XlI5l AN GL,b.62. IS GCEERATEO SY 

2 1 0 1 0 -1 2 1 1 1 0 -1 2 1 0 1 -1 -1 1 0 0 0 0 0 0 0 -1 0 1 -1 
-10 0 -1 0 1 -1 0 0 -1 0 1 -1 0 0 -1 0 1 0 0 0 1 0 0 0 1 0 0 0 0 
-1 -1 1 -1 0 1 -1 -1 0 -1 -1 1 -1 -1 1 -1 0 1 0 0 1 0 0 0 0 0 1 0 0 0 
-1 -1 0 0 0 1 -11 0 0 0 1 -1 0 0 0 1 0 1 0 0 0 0 0 0 0 1 0 0 

1 1 0 1 1 -1 10 1 0 0 -11 0 0 0 -1 -1 0 0 0 0 1 0 0 0 0 0 1 0 
1 1 0 1 0 0 10 1 0 0 0 10 0 0 -1 0 0 0 0 0 0 1 -1 0 -1 0 1 0 



THE BRAVAIS GROUP S.XLVII1.t9 W4ICH IS THE INTE*SCTIOW OF Yt91ie.XLVII.1.ldXIi9 AND GL4b.Z1. IS GCNRATEO eV 

I O O O 0 0 -1 0 0 0 00 100 0 00 10 0 0 0 0 I O O OO O 

0 10 0 00 0 10 0 00 0-1 0 000 0 10 000 0 1oI0 00 0 
0 0 0 100 0 0 10 0 00 001000 0 0 0 01 0 0 01- 0 0 
0 0 10 00 0 0 0 100 00 00100 000I-101000 00- 100 
0 00 0 01 000 0 10 000 0 001-10 0 0 00 00 
0 0 0 0 10 0 00 001 00 00 01 0 00 00-1 

ORWR Or eRAVAIS GAOtP e.XtVII.1-10 48 a 2 a 3 

BASIS QF LATTICE DEFINING e.XLVII.1.10 INVERSE TRAMSFOR2IAtION TI10I ELECENTARY OIYISORS or xi 102 

001I-1-1 0 ooooOb 0 
01 00 -1-1 0 3 03 0 02 

zOlOSa 0 0 1 1 1 0 baTHIOS 3 0 3 0 0 01 1 1 12 6 
01 0011 -1 2 30-2 0 
0 1 1-1 1 1-2 -2 0 0 2 0 
100 0 00 2 -1 0 3 -2 0 

THE SPACE OF FORMS FIXCO ST S.XLVII.1.1O IS GENCRATEO SV 

0 00 0 00 000 0 00 0 00 0 00 1 00 00 0 
0 2 -1 1I-1 -, 0 2 -1 -1 1 2 0 1 1 1 1-1 0 0 0 0 0 0 
0 I1 2 -2 -1 1 0 -1 2 2 1 -1 0 o 1 1- 0 0 0 0 0 0 
0 1 -2 2 1 -1 -1 2 2 1 -1 0 -1- 1 1 0 0 0 0 0 0 
0 -1 -1 1 2 1 0 1 1 1 2 1 0 1 1 1 1-1 0 0 0 0 0 0 
0 -2 1 -1 1 2 0 2 -1 -1 1 2 0 -1- 1 1 0 0 0 0 0 0 

THE $1*GROLP OF S.ILVII.1.1 IS 0-EQUIVALENT To S.KLVII.I1.0 bAS INDx 12 AND IS GENERATED 6' 

0 10 0 00 1 00 0 00 -11I0 0 00 0 10 00 0 
1 0 0 0 0 0 0 1 0 0 0 0 -I 0 0 0 0 0 -1 1 0 0 0 0 
0 0 0 100 0 0 10 00 0 0 1-1 00 0 00 10 0 

000 000100 00 0 0 0 0 -100 
000010 s O O * * G000010 3 0 0 0 10 0 0 0 0 -10 

0000 0 -1 00 0 0 0 21 0 0001 

THC SNAVAIS GROUP S.XLVII1I.1O. WHICH4 IS THE INTERtSECtION or vi1O,US.ZLVII.1.1S31I0 tIC GLIb&.ZI. IS GECERATEO Sw 

1000 0 0 0 -100000 100000 1 0 0 00 
00 0 0 0 0000 00010 01 - 000 
0 1000 f0 0 0 1 0 0 0 0 010-1 010000 

0 0 0001 00 0 00 0-10 1 0 0 0 1 0 0 10 
0 0 0 0 1 0 0 0 0 0 1 0 0 0 1 -1 0 0 0 -1 0 0 0 1 
0 0 0 1 0 0 0 00 0 0 0 0 0 0 O O O O O 0 O O O O 



ORDER OF ERAYAIS GROP S.XLVIII.1.1O 384 s 2 * 3 

eASIS Of LATTICE DEFINING e.XLYIII.1.tO INVERSE TRANSORMIATION TilO ELEMENTARY OIvISORS Of X4lO0 

10 0 100 11I0 0 0 -1 
1 00-1 1 1 0 0 2 0 0 02 

Xl0o z 0 1 0 0 0 0 ?ulO0 0 0 2 0 0 1 1 1 1 2 2 

00 10 00 1 -10 00 1 
00 0 0 -11 0 0 0 0 -11 
00 0011 0 00 011 

THE SPACE OF FORMIS FrIXED) 6T S.XLVIII.1.1O IS GENERATEO Si 

2 00 0 11 0 0 0 0 00 0 00 000 0 0000 0 
0 000 00 02 -1 0 00 0 00 0 00 0 0000 0 
0 000 00 0-12 0 00 0 00 0 00 0 0000 0 
0 0 0 2-11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 00-11 0 0 0 0 00 00001-1 0 00011 
1 0 0- 1 1 0 0 0 0 0 0 0 0 0 0-11 0 0 0 0 11 

BRAVAIS GROU e.XLVIII.1.1 IS O-EOUIVALENT TO S.NLVIII.I.IO 

THE PRAAIS GROUP S.XLWIII.1.1O IS GCHERATCO BO 

0 001-11 - 1 00 0 00 1 00 0 00 1 000 00 1 00 0 00 1 00 01 

0 100 00 010 0 00 0 0 10 00 0 010 00 0 10 0 00 0 10 00 0 

001000 001000 ~~~~~0 -11I0 00 0 100 00 0 0 10 00 0 0 100 0 

-1 00 0 1 0 0 0 0 0 1 1 
0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 1 -1 -1 

-1 0^C 0 0 f 0 lXt 0Y -.1V I I . 0 01 JS 1Z^? 0 0 0 

0 00010 000010 0 0 0 010 00 001 0 00 0 0 0 01 00 0 0 0 
0 0 000 1 00 0 0 01 0 0 0 0 0 1 0 0 00 0 000 010 0 

bPI 
ORDER or CRAVAIS GA"t B.XLVIII.I.II 1 a 2 * 3 

BASIS Of LATTICE DEFOINING B.ILVIII.ll INVERSE TRANSFORMATION Tills ELEENTART OIVISOAS Ofr X Oli 

0 00 110 0 0 400 0 
0 10 001 020 0110011 

Kilni I 0 0 0 0 0 41T111 - 1 1 1 124 

0 10 000 2 00 0 1-1 
0 0 1 1 -1 -1 2 0 0 0 -1 1 
0 01 -1 1I-1 0 2 0 0 -1 -1 

THE SPACE OF ORMS FIKEO BV B.KLVIII.l.ll IS GENERATEO 91 

0 000 00 2-10 0 00 0 00 0 00 0 00 00 0 

0 000 00 -120 0 00 0 00 0 00 0 00 00 0 

0 010 01 00 0 000 0 01111 0 01-111 
0 0 0 1 1 0 0 0 0 0 0 0 0 0 1 1 1-1 0 0 -1 1I1I 
0 0 0 1 1 0 0 0 0 0 0 0 0 0 1-1 1 1 0 0 1 -1 1- 
O 0 1 0 0 1 0 0 0 0 0 0 0 0 1-1 1 1 0 0 -1 I1- 



4 2 
OROtR OF ALIOST ECOtPOSAKE SNAVAIS CR09 e.L.2.1 144 z 2 * 3 

THE SPACE OF FORK FIKEO 9V e.1.2.1 IS GECERATEO 9V 

2 -1 0 0 00 00 0 0 0 0 00 0 1 0 00 00 0 0 0 0 
-1 2 0 0 0 0 0 0 0 0 0 0 0 0-1 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 00 2 -1 00 0 -10 0 0 0 00 0 0 0 0 
0 000 0 0 00-1 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 
0 000 0 0 00 0 0 0 0 O O O O O O O O O 0 2 -1 
0 000 0 0 O O O O O O O O O O O O O O O O -0 2 

THE BRAVAIS GROUP 9.L.2.1 IS GENCATEO 91 

0 100 0 0 01 0 0 00 10 0 0 0 00 10 0 0 0 0 
-11 0 0 0 0 10 0 0 0 0 01 0 0 0 0 01 0 0 0 0 

0 001 0 0 00 0 -1 00 00 1 0 0 I 0 00 1 0 0 0 
0 0-1 0 0 0 0 -1 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 
0 0 0 0 10 00 0 0 10 00 0 0 0 1 00 0 0 0 1 
0 0 0 0 01 00 0 0 0 1 00 0 0 -1 0 0 1 O O O 

3 2 
OADER Of DRAVAIS OUP 9.4.2.2 72 z 2 * 3 

BASIS Of LATTICE DEFINING 9..2.2 INVERSE TRASFORKATION t21 LELCINTARY OIISO bO' KII 

I O O O O 0 3 0 0 0 0 0 
1 0 0 0 0 0 3 0 0 0 0 

X121 0 0 0 0 0 3 3T121 z 0 0 1 -2 1 -2 
0 0-1 -1 0 1 00 0 0 0 3 
0 0 t 0 -1 1 0 0 2 -1 -1 -1 
0 0 0 100 0 0111 

THE SPACE OF FOA"S FIKEO 91 e.1.2.2 IS GENERATEO 6T 

2 -1 0 0 0 0 0 0 0 0 0 0 0 0 -1 -1 0 1 0 0 0 0 0 0 
-1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 -1 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 2 2 1 - -1 0 0 0 0 0 0 0 2 -1 -2 2 
0 0 0 0 0 0 0 0 2 2 1 - -1 0 0 0 0 0 0 0 -1 2 1 -1 
0 0 0 0 0 0 0 0 1 1 2 * 0-1 0 0 0 0 0 0-2 1 2 -2 
0 0 0 0 0 0 0 0 -1 - 1 2 1 -1 0 0 0 0 0 0 2 -1 -2 2 

TH( $SVOAP Of e.L.2.1 1S O-EQUIVALENT TO 9.L.2.2 eAS INJX 2AND IS GCNCR0IEO ey 

-11 0 0 0 0 -10 0 0 0 10 0 0 0 0 
0 1 0 0 0 0 1 0 0 0 0 01 0 0 0 0 
0 0 1 -0 0 0 O -1 00 00 1 0 0 0 
0 0 0-00 0 1 0 0 * 0 00 0 1 0 0 
0 0 0 0 10 00 0 0 0 1 00 0 0 0 1 
0 0 0 0 01 00 0 0 -11 00 0 0 1 0 



OROA Of BRAVAIS GROUP S.XXIII..35: 3 2 

BASIS Of LATTICE DEFINING S.XXIII.I3. INVERSE TRAMNSOMATION 113S5 ELENENtART OIvISYS OF X135) 

I t -t 0 1 -1 0 2 0 2 -1 -1 
11I 0 O 0 2 0 -2 -2 -1 -1 

353 * 0 0 0 -1 1 -1 4*11351 a -2 2 2 0 0 0 1 1 1 2 2 4 
1 -1 -1 0 00 00 0 0 2 2 
0 0 0 1 11 0 0 2 0 2 0 
0 0 0 1 -1 -1 0 0 -2 0 0 -2 

THE SPACE 0 FORtS FIXEO eY e.XXn.1.3n IS GENERATEO eV 

2 2 0 1 1 -1 0 0 0 0 0 0 0 0 0 -1 1 -1 1 -1 -10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 2 0 1 1 -1 0 0 0 0 0 0 0 0 0 1 - 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 2 1 -11 0 000 0 0001-11 -1 1 1 0 00 00 0 0 0 00 00 0 0 0 0 
1 1 1 1 00 00 0 1 -1 I -1 11 0 0 0 00 0 0 0 0 00 0 1 O 1 00 0 -1 -1 
11| -101 O -1 O O O -1 I -1 I -1 -1 0 0 0 0 0 0 0 0 0 0 0 1 11 00 0 -11 

-1 -1 1 0 -1 1 0 0 0 t -t t -1 t t 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 - 

THE SLeGROUP 0f .xXIII.I.t IS O--CUIVALENT TO 8.xKIII.t.35 H4AS INX 2 AND IS GENCRATEO 1T 

1 0 0 0 00 10 0 0 0 0 Ot O OO O 0 1 0 0 0 0 
0 -1 0 0 0 0 0 1 0 0 0 0 -1 0 0 0 0 0 -1 0 0 0 0 0 
0 0 1 0 00 00 -100 O0 00 1 0 0 00 00 1 0 0 0 
0 0 0 1 00 00 0 -10 O0 00 0 1 0 0 0 0 0 1 0 0 
0 0 0 0 10 0 0 0 1 O 0 0 0 0-t 0 0 0 0 0 1 0 
0 0 0 0 01 00 0 0 0 1 00 0 0 0 1 00 0 0 0 -1 

THE BRAVAIS GROUP e.XXIII.1.35. 141CH IS THE INTERSECTION 0 Y435s9S.XXIIl.l.1sXle35 AND GL46.Zi. IS GENERATEO 9V 

0 -1 -1 -1 0 0 0 1 1 0 0 0 0 -1 0 0 0 1 0 -1 0 0 -1 0 
0 1 0 0 0 0 1 0 -1 -1 1 -1 0 1 1 1 0 1 0 1 1 1 -1 0 

-1 -1 0 -1 0 0 0 0 1 1 -1 1 -1 -1 0 -1 0 0 -1 -1 0 -1 0 0 
0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 -1 -1 0 0 0 0 1 1 
0 0 0 0 10 00 0 1 0 1 O 0 00-1 0-1 0 0 0 0 1 0 
0 0 0 0 0 1 0 0 0 -1 1 0 0 0 0 0 0 t 0 0 0 1 -1 0 



THE SPACE OF FOAMS FIXCO BY 9.XXIE.t.19 IS GENERATED eT 

0 0 0 0 00 0 00 000 0 011- i-t0 0 00 0 00 0 00 1 10 00 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 -I -1 -1 1 -1 1 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 
0 0 2 -I 1 1 0 0 1 1 1 -1 1 -1 0 0 0 0 0 0 0 0 0 0 0 0 1 t -1 -t 0 0 0 0 0 0 
0 0 -1 2 1 1 0 0 1 1 1 -1 1 -1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 -t -t 0 0 0 0 0 0 
0 0 1 1 2 2 0 0 1 1 1 - 1 -1 0 0 0 0 0 0 0 0 0 0 0 0 -1 -1 I I 0 0 0 0 0 0 
0 0 1 1 2 2 0 0 -1 -1 -1 1 -i 1 0 0 0 0 0 0 0 0 0 0 0 0 -1 -1 I I 0 0 0 0 0 0 

THE SUBGROUP OF 9.XXIV.1.1 IS 0-EQUIVALENT TO e.XXIV.1.1S HAS KNOCX 2 D IS GENCRATEO Sy 

0 1 0 0 00 10 0 0 0 00 1 -1 0 0 00 10 0 0 0 0 
1 0 0 0 0 00 1000 1 0 0 0 0 0 0 01 0 0 0 0 
0 0 10 00 0 0-1 0 00 0 0 10 00 0 0 100 0 
0 O 0 1 0 0 000-1 0 0 0 00100 0 0 0 1 0 0 
0 0 0 0 1 0 00001 00 00 00-1 0 0 00 0 10 
0 00 0 01 000 0 01 0 00 0 01 00 00 0-1I 

THE BRAYAIS GROUP 8.KXXIV1.181 WHICH IS TH( INTERSECTION OF rulSebS.XXIV.11.KIISIe AND GLIb.ZS. IS GENERATEO BY 

1 00 0 00 0 10 0 00 1 00 0 00 0 -10 00 0 
0 10 0 00 1 00 0 00 0 10 0 00 -1 00 0 00 
0 0 10 00 0 0 10 00 0 0 0-1 00 0 0 100 0 
00 0 0-1 -1 0 0 0 100 0 00 0 11 0 00 10 0 
0 00 0 10 0 0-1 -1 01 0 01 10 -1 0 00 0 10 
0 0 0 -1 -1 0 0 0 1 1 1 0 0 0 0 -1 0 1 0 0 0 0 0 1 

4 1 
ORDER Ofr SAAVAIS GROUP B.XXIV.1.19 49 a 2* 3 

OASIS OF LATTICE OCFINING 9.XXIV.1.19 INVERSE YRANSFOAKATION Y6191 ELEMENTARY DIVISORS OIF XIIOO 

0 00 0 11 0 0 060 0 
0 0 0 101 0 03 0-3 0 

X1 191 0 2 0 1 1 -1 6111193 -4 2 0 0 1 -3 1 1 1 1 2 6 
1 00 0 00 240 02 0 
0 00 1 1-1 4-20 02 0 
0 0-21 -1 -t 220 0-2 0 

THE SPACE or FORM FIXEO SY 8.XXIV.1.19 IS GNCERATED BY 

0 0 0 0 00 0 00 000 02 01 1--1 1I0 0 0 00 0 00 000 0 00 00 0 
0 00 00 0 0 4 0 22 -2 2 0 0 0 0 0 000 00 0 0 00 000 0 0 000 0 
0 0 0 0 0 000 000 0 000 0000 0 0 000 0 00 0 00 000 0 0 4-22?2 
0 0 02-11 02 01 1--1 1I0 0 0 0 0 000 0 00 0 0011 -1 0 0-2 1-1-1l 
0 0 0-121 02 0 11--1 1I0 0 0 0 0 000 0 00 000111 0 0 2-111 
0 0 0 1 1 2 0 -2 0 -1 -1 1 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 11 0 0 2 -t 

TiC SUBGROUP OF 8.XXIV.1.1 IS 0-EQUIVALENT TO S.XXIV.1.19 HAS INOCX 2 D IS GENCRATEO 9Y 

0 10 0 00 1 00 0 00 1 -10 0 00 1 00 00 0 
1 00 0 00 0 10 0 00 1 00 0 00 0 10 00 0 
0 0 10 00 0 0-1 0 00 0 0 10 00 0 0 100 0 
0 0 0 1 0 0 O O 0 -1 00 0 0 01 00 0 0 0 10 0 
00 010 00 0 1 000 0 -10 0 0 010 
000001 000001 0 0 0 0 0 0 000-1 



THE SNAVAIS GAOuP S.xxvII.3.1 IS GELCRATEO eV 
0 -10 0 00 0 0 0 100 1 00 00 0 
1 0 0 0 00 0 0 1 0 0 0 0 1 0 0 0 0 
0 0 0-1 00 0 10 0 00 0 0 100 0 
0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 
0 0 0 0 1 0 00001 00 00 00-1 0 
0 0 0 0 01 00 0 0 1 0 0 0 0 0-1 

4 
OROER 0f SPAVAIS GROUP B.XXVII.3.2 16 a 2 

BASIS 0 LATTICE DEFINING S.XXVII.3.2 INvCRSC TRASOAMIATIOW w421 CLCMCNT*A1 DIvISO Ofr X?l2 

0 0 0 0 10 00 0 0 0 2 
0 1 0 0 1 0 -2 2 0 0 0 0 

X421 * 0 -1 1 0 0 0 281:21 z -2 2 2 0 0 0 1 1 1 1 1 2 
0 0 -1 1 0 1 -1 1 1 1 -1 0 
0 0 0-1 0 1 2 0 0 0 0 0 
1 0 0 0 0 0 -1 1 10 

THE SPACE OF FOIS FIXED Or e.XXVIt.3.2 IS GEeERATEO By 

0 0 0 0 00 00 0 0 0 0 00 0 0 00 00 0 0 00 00 0 -10 1 10 0 0 0 0 
0 2-10 1 0 0 2-1 010 0 0 -11 -1 1 00 0 0 0 0 00 0 0 0 00 00 0 0 0 0 
0-1 2-1 0-1 0-1 0 0-2 0 0-10 0 0 0 00 0 0 00 00 0 0 0 0 00 0 0 0 0 
0 0-1 0 I 0 0 0 0 1 0 0 1 0 0 1 0 0 0 0 1 0 -1 -1 0 0 0 0 0 0 0 0 0 0 0 
0 1 O 0 2 0 0 1 -2 1 01 0 -1 01 0 1 00 0 0 0 0 00 0 0 0 ?0 00 0 0 0 0 
0 0-1 1 01 0 0 0 1 O 0 01 0 0 1 O0 00 0 -10 01 10 0 0 0 0 00 0 0 0 0 

BUVAIS GROUP e.XXVIl.31 IS O-COUIVALCNT TO e.XXVII.3.2 

THE BRAVAIS GOUP e.XXVl.3.2 IS GECERATCO 81 

1 0 0 0 0 0 1 0 0 0 0 0 -1 0 0 0 0 0 
0 1 0 0 2 0 0-1 2-1 0-1 0 1 0 0 0 0 
0 1 1 -1 2-1 0 0 2-1 1 -1 0 0 1 0 0 0 
0 0 1 0 1 -1 0 0 1 0 1 -1 0 0 0 0 0 1 
0-1 0 0-1 0 0 0-1 1 01 00 0 0 1 0 
O 0 1 -1 0 0 0 1 -1 10 00 0 1 0 0 



THE BRAVAIS GRU 6.XXX.KI.9 IS GENRATO SY 

1 0 0 0 00 10 0 0 00 10 0 0 0 0 10 0 0 0 0 -1 0 0 0 00 10 0 0 0 0 
0 10 10 00 00 00-1 0 0 00 0 10 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 1 0 00 00 1 0 00 00 1 0 00 00 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0-1 
0 -1 0-1 -10 0 10 1 10 0 0 0 100 0 0 0 100 0 0 0 100 0 00 10 0 
0 00 1 10 0 -10 0 00 0 10 0 0 00 00001 00 0 0 0010 0 00 0 10 
0 00 0 01 000 0 01 0 00 0 01 0 0 10 0 0 0 00 001 0 0-1 00 0 

7 
ORDER OF BRAVAIS GJROUP e.XMKII.10i 12n a 2 

BASIS OF LATTICE OUFINPIG e.XXXI.1.10 INVERSE TRAWaFOIATION 16103 ELCMENTARY IDIVISORS OF 11101 

1 00 0 00 2 00 00 0 
1 10 0 10 -11I-1 00 0 

KilO: a 0 -1 0 0 1 0 2.16103 0 0 0 1 1 1 1 1 1 1 2 2 
0 0 100 -1 00 0 02 0 
0 0 0 100 -111 I00 0 
0 0 1-1 01 0 0 0-I1 

THE SPACE (W FORMI FIXEO Sr 68XXXl.1O1 IS GCNERATCOD el 

2 10 0 1 000 0000 0 0 000 0 00 0 00 000 0 00 00 0 
1 10 0 10 0 10 0-1 00 0 00 0 00 0 00 000 0 00 00 0 
0 0 0 0 0 00 000000 00 100 -1 0 00 0 00 0 01I-I01I 
0 0 0 0 0 0 000 0 00 0 00 000 0 0 0 100 0 0-1 1 0-1 
11I0 0 10 0 -1 0 0 10 0 00 000 0 00 0 00 0 00 00 0 

0 0 0 0 00 0 00 000 0 0-1 0 01 0 00 0 00 0 0 1-10 1 

SNAVAIS GROUP e.XXXI.1.1 IS 0-EOUIVALENT TO e.XMKI.1.1O 

THE BRAVAIS GROUP e.XEXI.1.1O IS GCNCRtATCO 81 

-1 -10 0-1 0 1 10 0 10 3 00 0 00 1 00 0 00 1 00 0 00 1 00 00 0 
31 0 0 0 0 0 000-1 0 0 00 0 10 0 10 0 00 0 10 0 00 0 10 00 0 

0 0 10 0 0 006 0 00 0 0 10 0 0 0 00 001 0 0 1-1 00 0 0 0 10-1 
0 0 03100 0 0 0 100 0 0 0 100 0 0 0 10 0 0 00-1 00 0 00 10 0 
1 00 0 10 0 -10 0 00 0 10 0 0 00 00001 00 0 0 0010 0 00 0 10 
0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 -1 0 1 0 0 -1 I 0 0 

7 
ORDER OF BRAVAIS GA"P 8.XXEI.1.11 129 2 

BASIS OF LATTICE DEFINING 6.XnXI.1.11 INVERSE TRAISFORATION 16113i (L(ICNTARV OIVISORS Or 11113 

0 0 1 100 0 0 020 0 
0 0 1-11100 0 02 0 

xiii::x 0 0 0 01 1 28161135 1 10 0 01 1-11I 2 2 
1 00 0 00 1-000 1 
0 10 0 00 0 0-1 00 1 
0 00 0 11 0 0 100 1 



ORDR OF BRAWAIS GA"P e.hXI.1.31: 128 * 2 

BASIS OF LATTICC DEFINING e.XXXI,1.31 INVERSE TRASOIWIATION 11313 ELEMWTARY DIVISOtS OF X4313 

1-00 00 10 10 1 
1 1 1 1 -1 1 -1 1 0 1 0 1 

X131 z 0 0 -1 0 -1 0 28T1313 a 0 0 -1 -1 0 0 1 1 2 2 2 
0 0-10 1 0 00 0 0 -1 -1 
0 0 0-1 01 0 0-11I0 0 
0 0 0-1 0-1 00 00 1- 

THE SPACE OF FOPIS FIXEO eV e. XX1 .1.31 IS GENERATED 8V 

2 0 1-11 000000 0 0 000 00 0 0 00 00 0 0 0 0 
0 2 1-11 000000 0 0 000 00 0 0 00 00 0 0 0 0 

1111-31 ~~0 0 10 1 0 0010 -1I0 0 00 0 00 0 00 00 0 
1111 1 0 0 * * 0 00 0 0 0 0 0 0 0 1 0 - 00 0 1 0 1 

-1-1-1-1 1-1 0 0 10 10 0 0-3I 0 10 0 00 0 00 0 00 00 0 
1111 -11 

-s * -s 
0 0 0 0 0 0 0 0000 0 0 0 - 1 0 O1 00 0 1 0 1 

SAAVAIS GRUP e.xxXI.t.1 IS O-COuIvAS.gT TO e.xxxI.1.31 

THE BRVAIS GROUP e.xxxl.1.31 IS GENCRATCO 8V 

0 -1 -1 -1 -1 1 0 0 0 0 0 1 0 0 0 0 0 1 0 1 0 -1 0 1 0 0 0 0 0 1 0 0 1 0 1 
1 0 0 0 0 0 0 -1 -1 -1 1 -1 0 1 0 0 0 0 0 1 1 0 -1 0 0 1 0 0 0 0 0 1 0 1 0 1 
001000 001000 0010 0 0 0 00- O O O O O O O O O O O O O O O 
0 0 0 1 0 0 000100 000100 0 0 0 0 0 O O O 0 0-1 
0 0 0 0 1 0 0 0 0010 0 0 -30 00 0 0 10 0 0 0 0 0010 0 00 0 10 
0 00 0 01 000 0 01 0 00 0 01 0 00 0 01 0 0 0 10 0 0 00-10 0 

7 
ORDER OF BRAVAIS GROUP 8.XMKI.1.32 129 2 

BASIS OF LATTICE OEFINING e.XXKI.1.32 INVERS TRANSOSATION T1323 ELEMCWTARY OIVISOS OF 11323 

1 0 -10 0 00 1100 1 0 2 
1 1 1 00 1 0 0 1 0 -2-1 

X4323 00 0 1 0 -1 28Y321z -1 0 0 1 1 1 1 1 1 2 2 2 
0 0 0 1 2-1 00 1 0 0 -1 
0 -10 1 0 0 00-1 0 0 
0 0 0-1 0-1 0 0-1 0 0-1 

THE SPACE OF FORMS FIXEO 8V S.XXxK.1.32 IS GENERATEO 8' 

2 1 0 0 01 00 0 0 00 00 0 0 00 00 0 0 0 0 00 0 0 0 0 
1 1 1 0 01 00 0 0 0 0 00 0 0 0 0 0 1 0-10 0 00 0 0 0 0 
0 1 2 0 01 00 0 0 0 0 00 0 0 00 00 0 0 0 0 00 0 0 0 0 
0 0 0 0 00 00 0 1 0 -1 000 0 - 21-01 0- O O0 00 0 1 0 1 
0 0 0 0 00 00 0 0 0 0 00 0 2 4 -2 0 0 0 0 00 00 0 0 0 0 
1 1 1 0 0 1 0 0 0 -1 0 1 0 0 0 -1 -2 1 0 0 0 0 0 0 0 0 0 1 0 1 

eRAVAIS GROUP e.XEKI.1.1 IS 0-EOUIVALENT TO e.XXXI.1.32 



ORKA Of BRAVAIS GA" e.XXXII1.3 12 2 * 3 

BASIS Of LATTICE DEFINING e.xXXl.1,3 INVCASE TRAWSORMATION 1131 ELCIENTARI DIVISORS OF X131 

0 0 0 0 1 0 0 0 0 0 O 2 
0 1 0 0 00 0 2 0 0 0 0 

X433 0 0 1 0 0 0 2*131 a 0 0 2 0 0 0 1 1 1 1 1 2 
0 0 1 1 0 0 O 0-1 I -1 0 
0 0 0-10 1 2 0 0 0 0 0 
1 00 0 00 0 0111 0 

TIC SPACE OF fOrm FIX E t 8.xxXII.1.3 IS GENEftATCO et 

0 0 0 0 0 00 0000 0 0 000 0 00 0 00 000 1 00 00 0 
0 2 0 0-10 00 0 0 00 00 0 0 00 00 0 0 0 0 00 0 0 0 0 
0 00 0 00 0 0 10 00 0 0 1 101 0 00 0 00 0 00 00 0 
0 0 0 0 0 000 00000001101 01 301 0001-1 0 00 00 0 
0-10 0 2 0 0 0 0 0 O0 00 0 0 00 00 0 0 0 0 00 0 0 0 0 
0 0 0 0 00 00 0 0 0 0 00 1 0 0 1 0 0 0 -1 0 1 0 0 0 0 0 0 

BRAVAIS GROUP e.xxXII.1.1 IS O-EODIVALENT TO .XXXKIIt.3 

THE eRAVAIS GR" e.XXXII.I.3 IS GECRATEO 81 

1 00 0 00 1 00 0 00 1 00 0 00 1 00 0 00 1 00 0 00 -1 00 00 0 
0 1 0 0 -10 00 0 0 10 01 0 0 0 0 01 0 0 0 0 01 0 0 0 0 0 10 0 0 0 
0 0 10 0 0 003 0 00 0 0-1 0 00 0 0 10 00 0 0 10 00 0 0 100 0 
0 0 0 100 0 0 0 100 0 0 1 100 0 00 -001 0 00 001 0 00 10 0 
0 10 0 00 0 10 0 0 000 0001 000 00001 00 0 0 0010 0 00 0 10 
0 00 0 01 0 00 0 01 00 10 01 0 0-1 -1 00 0 0 0 100 0 00 00 1 

ORDER Or eAAvAIS GROUP 8,XXX11.1.4 112 a2 ? 3 

BASIS OF LATTICC OUFINUG e.IINII.1.4 ;INVERSE TRANSORMATION u441 CLCEWNTARI DIVISORS Of X143 

1 00 0 00 2 00 00 0 
0 10 0 00 0 20 00 0 

1143 a 0 0 1 0 0 0 28VI14 0 0 2 0 0 0 1 1 1 1 1 2 
0 0 1 100 0 0-2 20 0 
0 0 0-111 0 0-111-1 
00 0 0-11I 0 0-1111I 

THE SPACE OF FORMS FIXECO 81 e.XXXII.1.4 IS GENERATED Sl 

2 -1 0 0 0 0 000 0 0 0 000 0 00 0 00 000 0 00 00 0 
-1 2 0 0 0 0 000 0 0 0 000 0 00 0 00 000 0 00 00 0 
0 00 0 00 0 0 10 00 0 0 1 10 0 0 00 000 0 00 00 0 
0 0 0 0 00 0 00 000 0 0 1 10 0 0 001-1 -1 0 00 00 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 1 1 0 0 0 0 1 - 
0 0 0 000 00 0 0 0 0 0 O 0 0 0 0 0 0 0 -11 0000-1 

BRAVAIS GROUP S.XMMI.1.1 IS O-EOuIvALCNT TO S.XEXIII2.4 



THE BSAVAIS GIMtP e.XXXII.1.21, WHICH IS THE IiTCASCTION Of Tt2Ise.XXXII.1.IuIX1211 AND GLs&,t. IS GUERATED 81 

1 0 0 0 0 0 1 0 0 0 10 10 0 0 0 0 -1 0 0 0-10 10 0 0 0 0 
0 10 0 00 0 10 0 10 0 10 0 00 0 10 0 00 0 -10 0-1 0 
0 0 1 0 0 0 0 0 1 0 1 0 0 0-1 0-1 0 0 0 1 0 0 0 0 0 1 0 0 0 
0 0 0 10 0 0 001 01 0 0 0 100 0 0 0 100 0 00 10 0 
0 0 0 0 10 00 00-1 00 0 0 001 0 0 0 0010 0 00 0 10 
0 00-ml-ml-t 0 0 0-11I00 0 00 001 000 0 01 0 00 00 1 

4 1 
ORDEA OF BRAVAIS CROUP .X3XXIL1.22 48 2 a 
BASIS OF LATTICE OEFINING e.XXX11.1.22 INVERtSE TAANSFOM9TION T1221 CLCICNIAAVr DIvISOiRS Ofr X1221 

I 1 0 1 1 0 4 42 0 b0 
0 1 1 -1 0 1 4 4 -1 m3 3 m3 

3622) I -1 I 1 1 1 128r6221' 0 0 3 -3 -3 3 1 1 1 2 2 12 
1 -1 -1-1 1 1 0 03 -3 3-3 
11 1l-1ml-1 4 -82 0 -b 0 
1 -1 1-1 -1 -1 -4 8 1 3 3 -3 

THE SPACE OF FORM FIXCO 81 8.X33II.1.22 IS GEO RATEO SIO 

2 1 -1 -1 2 - 1 1 1 1 1 1- 1 - 1 - 1 - 1 1- 1 - 
1 2 1 -2 1 1 -1 1- -1 - -1 - 1 1 1-1 - -1 1 1- 1 1 -1 1- 1 1 1 

-1 1 2 -1 -1 2 O 1 1 1 1 - 1 1 1 - 1 O 1 1 O 1-1O1O 1 
-1-2 -1 2-11 1111 -1111 111111 -111 
2 1 -1 -1 2 - 1 1 1 1 1 1- 1 - 1 1 1- 1 1- 

-1 1 2 -1 -1 2 - 1 1 1 1 1111 1 1 -1 1 11 1 1 - 11 1 1 1 
THC SI*GROP OF e.XXX11.1.1 IS 0-EOQIVALENT TO e.XXX11.1.22 HAS INWX 4 AND IS GENERATCO 82 

010000 100000 100000 -1 0 0 0 0 0 1 0000 
1 0 0000 01 0 0 0 00 0 100 0 O 0 -1 0000 -11 0 0 0 0 
001000 001000 0 0 0 001000 0 -1 000 
0 0 0 100 0 0 0-1 00 0 0 0-1 00 0 0 0 100 0 0 0-10 0 
000010 0000-10 0 0010 0 0 0 0 0 00010 
0 00 0 01 000 0 01 0 00 0 0-1 000 0 01 0 00 00 1 

THEIRAvAIS GROuP e.uxxII.1.22. wICH IS THE I1NTERSCTION Or t1228.SmXXXII.1.1mf122i AND GLIO.Zf. IS GENERATED eSt 
1 0 0 0 00 0 1 - -161 0 0 0 0 0 0 -1 0 1 -10 0 0 0 -1 0 

0 1 0 0 0 0 0 1 0 -I 1 1 1 0 0 -I 0 0 -1 0 0 1 -1 0 0 0 0 0 0 1 
0 0 1 0 00 1 -1 0 0 00 00 0 0 1 1 00 1 0 0 0 00 0 -1 0 0 
0 0 0 100 0 00 0 11 1 -10 0 00 0 0 0 100 0 0-1 00 0 

-1 0 1 0 0 1 1 -1 -1 1 0 -1 0 0 0 0 1 0 0 1 1 -1 1 1 0 1 0 -1 I 0 
1 0 -1 010 -11 1 0 01 00 0 1 -1 0 0 -1-1 1 0 0 -10 0 1- 3 0 



THE SPACE Of f70 FIXED OT S.xxXIlI.3.2 IS GEORATEO 81 

0 00 0 00 0 0 0 0 0 0 000 0 00 0 00 000 1 00 00 0 
0 2-I 0 I O 0 2 -1 0 10 0 0-1 I -I I 00 0 0 0 0 00 0 0 0 0 
0 -1 2 -1 0 -1 0 -1 0 0 -2 0 0 -1 0 0 00 00 0 0 0 ? 0 00 0 0 0 0 
0 0 -1 1 0 1 0 0 0 0 1 0 0 1 0 0 1 0 0 0 0 1 0 -1 0 0 0 0 0 0 
0 1 O 0 2 0 0 1 -2 1 01 0 -1 01 0 1 00 0 0 0 0 00 0 0 0 0 
0 0-11I01I 0 00 0 10 0 10 0600 0 00-1 01 0 00 00 0 

OAAVAIS GROUP e.XXXIII.3.1 IS 0-EQUIVALENT TO B.xxXIII.3.2 
TH( eRAVAIS GA0OP e.xxxIII.3.2 IS GENERATED el 

1 0 0 0 00 10 0 0 0 0 10 0 0 0 0 -1 0 0 0 0 0 
0 1 O 0 2 0 0-1 2-1 0-1 01 0 0 0 0 0 0 0 0 0 ? 
0 1 1 -1 2-1 0 0 2-1 I -1 00 1 0 0 00 00 1 0 0 0 
0 0 1 0 1 -1 0 3 0 O 1 -1 00 0 0 0 O1 00 0 1 0 0 
0-1 0 0-1 0 0 0-1 1 0 1 0 0 0 0 1 0 0 0 0 0 1 0 
0 0 1 -110 00 1 - 1 10 00 0 1 00 00 0 0 0 1 

ORC(R Of OAAVAIS GROUP e.XXxuII3.3 32 a 2 

BASIS Of LATTICE OcFINING e.XXXIII.3.3 INVES TRAkSFOATION 163i ELEMINTARY DIVISORS Of X131 

6 0 0 0 0 0 2 0 0 0 0 0 
0 1 0 0 O O 0 2 O O 0 0 

Xv3: z 0 0 1 0 0 0 281431 x 0 0 2 0 0 0 1 1 1 1 1 2 
0 0 0 1 00 00 0 2 0 0 
0 0 0 0 - 0 0 0 0 
00001 0 0 0 0 -11 

THE SPACE or 74 FrIxED Sir S.XXXIII.3t3 IS GENERATED St 
1 0 0 0 00 00 0 1 00 00 1 0 00 00 0 0 0 0 00 0 0 0 0 

0 1 0 0 00 00 -100 O0 00 0 1 00 00 0 0 0 0 00 0 0 0 0 
0 0 1 0 00 0 -100 0 0 10 0 0 0 0 00 0 0 0 0 00 0 0 0 0 
0 0 0 1 00 10 0 0 0 0 01 0 0 00 00 0 0 0 00 00 0 0 0 0 
0 0 0 0 00 00 0 0 00 00 0 0 0 0 00 0 0 1 -1 00 0 0 1 
0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 00 0 0 -1 1 0 0 0 1 1 

BRAVAIS GROUP B.XXXIII.3.1 IS .EOQUIVALENT TO S.XXXIII.3.3 

TiE BRAVAIS GROW S.XX1tt.13,3 IS GENERATDO Si 

0-10 0 0 0 00 0 1 00 10 0 0 0 0 10 0 0 0 0 
1 0 0 0 00 00 1 0 00 01 0 0 0 00 01 0 0 0 0 
0 0 0-10 0 01 0 0 00 00 1 0 0 0 00 1 0 0 0 
0 0 1 0 00 10 0 0 0 0 00 0 1 0 00 00 0 1 0 0 
0 0 0 0 10 00 0 0 1 O0 00 0 0 0 1 00 0 0 0 -1 
0 0 0 0 01 00 0 0 0 1 0 0 0 1 O 0 00 0 0 -I 0 



THE AAYAIS GROUP 9.EVXXV.1.4 15 GENERATED 81 

1 0 0 0 00 10 0 0 0 0 10 0 0 0 0 10 0 0 0 0 -1 0 0 0 0 0 
0 1 O 0 2 0 0-10 0 0 0 01 0 0 00 01 0 0 0 00 01 0 0 0 0 
0 0 1 0 2 0 0-2 1 0 00 01 O -10-1 01 - 1 101 00 1 0 0 0 
0 0 0 1 1 0 0 -1 0 1 0 0 0 0 1 0 0-1 0 0 0 1 0 0 0 0 0 0 0 1 
0 -1 0 0-10 01 0 0 10 00 0 0 10 00 0 0 1 O0 00 0 0 1 0 
0 0 0 0 11 0 -1 0 O 0 1 0 0 1 -1 00 00 0 0 0 1 00 0 1 0 0 

ORER OF BRAVAIS GAOtP 6.XXXV.1.5 12 2 

BASIS OF LATTICC DEFINItG e.XXXV.1.5 INERSE TRAnSORMATION 1t51 CLEMENTART DIVISORtS Of X351 

0 0 1 0-I0 00 0 0 0 2 
O 0 1 0 1 -1 00 1 -1 -1 0 

3651 - 0 1 0 1 0 1 28y151 a 1 1 0 0 1 0 1 1 1 1 2 2 
0-1 0 0 1 1 O O 1 1 -1 0 
0 0 0 0 0 1 -1 1 0 0 1 0 
1 0 0 0 00 00 0 0 2 0 

THE SPACE OF FORMS FIxED B 6.XKXv.1.5 IS GCECRATEO 8V 

0 0 0 0 0 00 0000 0 0 000 0 00 000 00 100 00 0 
0 0 0 0 0 0 0 2 0 0 0 0 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O 
0 0 2 0 0-1 00 0 0 0 00 00 0 0 00 00 0 0 0 00 00 0 0 0 0 
0 0 0 0 00 00 0 2 0 0 0 0 0 0 00 00 0 0 0 00 00 0 0 0 0 
0 0 O 0 2 -1 00 0 0 0 00 00 0 0 00 00 0 0 0 00 00 0 0 0 0 
0 0-.10-11I 0 10 101 000 0 01 1 00 0 00 0 00 00 0 

BRAVAIS GROLP e.XXXV.1.1 IS O-EQUIVALENT TO e.XXXV.1.5 

THC BRAVAIS GROUP e.XXXV.1.5 IS GCNERAlCO Sr 

1 00 0 00 1 00 0 00 1 00 0 00 1 00 0 00 -1 00 00 0 
0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 -1 0-1 0 -1 0 0 0 -1 0 1 0 0 0 1 
00 0 0-11I 0 0 10 00 0 0 10 00 0 0 10 00 0 0 10 0-1 
0 0 0 100 0 0 0 100 0 10 0 00 0 0 0 100 0 00 10 1 
0 0 1 0 0 0 0 0 0 0 -1 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 -1 
0 0 0 0 0 1 0 00001 000 0 01 0 00 0 01 0 00 0 0-1 

6 
OROR or BRAVAIS GROUP 5*KEzv.1.6 64 2? 

BASIS OW LATTICE DEFINING e.XXXV.1.6 INTCIRSL TRANSFOORMATION 116' ELEIENTART DIVISORS OF 1661 

0 00 0 11 00 0 02 0 
0 0 1 100 0 00 0 02 

3661P 0 0 -1 3 0 0 2061a 0 1 I1 0 0 0 1 1 1 1 2 2 
0 00 0 -1 1 0 1 100 0 
1 00 0 00 10 0-10 0 
0 10 0 00 1 00 10 0 



THE SPACE Or FOF r I xCo eS eS.ExxxvII.t,4 IS C.s CRATCO eSr 

2 1 0 0 0 0 0 00000 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 
1 1 1 0 00 00 0 0 0 0 01 0 0 0 0 00 0 -I -I -1 00 0 0 0 0 
0 1 2 0 0 0 0 0 0 0000 000000 00 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0002-1 -1 00 0 0 0 O0 0 -1 0 0 00 00 0 1 1 
0 0 0 0 00 00 0-1 2-1 0 0 0 0 00 0 -10 0 0 0 00 0 1 1 
0 0 0 0 0 0 0 0 0 -I -I 2 0 0 0 0 0 0 0 -1 0 0 0 0 0 0 0 1 1 

TH( SuOtP Ofr S,xxxvII.1.m IS O-EOulvALCwT TO S.xEXVIt.1.4 HAS IWtex 2 AND IS GCEERATEO PI 

0-1 0 0 0 0 01 0 0 0 0 10 0 0 0 0 10 0 0 0 0 
1 0 0 0 00 10 0 0 0 0 01 0 0 0 0 01 0 0 0 0 
0 0 3 0 00 00 1 0 0 00 00 0 1 0 O 0 00 1 -1 0 0 
0 0 0 1 00 00 0 1 0 00 00 1 0 0 0 0 0 1 0 0 0 
0 0 0 0 10 00 0 0 1 O0 00 0 0 1 O 0 00 0 0 -10 
0 0 0 0 01 00 0 0 01 00 0 0 0 1 00 0 0 0 -1 

THE etAVAIS GROUP e.xxxVII.1.4. WHICH IS THE 1INCASECTION OFr r1418eXXXvII.1.18XK41 ANi GI1b.Zi. IS GENEATEDO 8' 

0-1 -1 - 00 10 0 0 00 10 0 0 0 0 11 0 0 0 0 
0 1 0 0 00 01 0 0 0 0 01 0 0 0 0 0 -10 0 0 0 
1 0 0 0 0 0 0 -1 -1 0 00 0 0 1 0 0 0 0 1 1 0 0 0 
0 0 0 1 00 00 0 1 0 00 00 0 0 0 1 00 0 0 0 -1 
0 0 0 0 10 00 0 0 1 0 0 0 0 0 1 0 0 0 0-1 0 0 
0 0 0 0 01 00 0 0 0 1 00 0 O 0 00 0 0 -10 



5 1 
ODER OF ORAVAIS GROW B.XLII I .1 ; 2 8 3 

BASIS OF LATTICE DFINING B.XKLII.1.11 INVERSE tRAFORMATION 16111 CLCWCNTARY OIVISORS OF Xliii 

0 0 0 0 1 -1 0 0 0 0 2-2 
0 0 0 1 1 0 0 0 0 0 2 2 

Xliii' 0 0 1 0 1 0 4sumliaz -1- 3 -l 0 0 1 1 1 1 2 4 
0 0 -1 1 1 -1 3 -1 -1 0 0 

11| 00 0 0 1110 0 
-110000 -3 1 1 0 0 

THE SPACE OF fOmRS FIXEO BY B.XLII.1.11 IS GECRATEO BY 

0 0 0 0 00 00 0 0 0 0 O O -1- 1 0 0 0 - 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 -11 0 0 0 0 O 0 0 0 0 
0 0 3 -1 0 --1 -1 - 0 00 0 0 0 0 0 o3 o o o o 
0 0-1 3 0 011--1 -1-10000 0 0 0 0 00 0 0 0 0 0 0 O 
0 0 3-1 0 -1-11 10000 00 0 0 00 00 0 0 0 0 
0 1-13 0 0 -- 1 1 000 00 0 0 0 0 00 0 0 0 0 

THE S4SGROLP OF B.XLII.1.l IS O-COUIVALENT TO B.XLII.1.ll HAS CXX 2 AND IS GENERATEDO B 

0 1 0 0 0 0 -1 1 0 0 00 10 0 0 0 0 
1 0 0 0 0 0 0 1 -1 0 00 01 0 0 0 0 
0 0 10 00 0 10 0 00 0 0 100 0 
0 00 1 00 0 0 0-1 00 0 00 10 0 
0 0 0 0 10 00 00-1 0 0 00 0 10 
0 00 0 01 000 0 01 0 00 0 0-1 

THE COAVAIS GROU B.usII.1.11. WHICH IS TWE I NTEtSC T I Oir o hsllIs.LLII.1.lsXIlla AND GLI6.ZI. IS GENCRATED B'Y 

1 O 0 0 00 0 -1 0 0 0 01 0 0 0 0 
0 1 0 0 00 -10 0 0 0 0 10 0 0 0 0 
0 0 1 0 00 00 0 0 1 O0 0 0 1 0 0 0 
0 0 0 0 0-1 0 0-1 0 0 0 0 0 0 1 0 0 
0 0 0 0 10 00 0 3 0 00 00 0 0 1 0 
O 0 0-1 0 0 0 0 0 0 0-1 0 0 0 0 0 1 

ORER OF ALMOST DECOPOSAeBLE BRAVAIS GROP B,XLII.2.1 1 92 2 a 3 

THE SPACE OF FOAMS FIXED BY B.XLII.2,1 IS GEERAATEO BV 

1 0 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 0 00 0 0 0 0 
0 1 0 0 0 0 0 0 0 0 000 0 000 0 0 0000 0 0 0 0 0 0 
0 0 1 0 00 00 0 0 00 00 0 0 00 00 0 0 0 00 00 0 0 0 0 
0 0 0 0 00 00 0 1 00 00 0 0 10 00 0 0 0 00 00 0 0 0 0 
0 0 0 0 00 00 0 0 00 00 0 3 00 00 0 0 1 0 00 0 0 0 0 
0 0 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 0 00 0 0 0 1 



TiN SPACE OF FORKS FIXED 8Y 8.XLVI.I16~ IS GECERATEO 8V 

0 00 0 00 1 0 0 0 00 0 00 000 0 00 00 0 
0 00 0 00 0 10 0 0 0 0 00 000 0 00 00 0 
0 0?21 0 00 000 0000 0 00 000 0 00 00 0 
0 0 1 10 00 000 0000 0 00111 0 00 00 0 
0 0 0 0 0 0 000 0000 0 00-111 00 00 1- 
0 0 0 0 0 0 000 0000 0 00-111 00 0 0-11 

BRAYAIS GROLUP B.X(LVI.1.1 IS 0-EQUIVALENT TO e.XLVI.1.& 

TH( BRAVAIS GROLP e.XLVI.1A6 IS GENE-RATED 8V 

1 00 0 00 1 00 0 00 0-0 0 00 0 10 0 00 1 00 0 00 100 00 0 
0 10 0 00 0 10 0 00 1 00 0 00 1 00 0 00 0 10 0 00 0 10 00 0 
0 0-1 -1 00 0 01I 100 0 0 10 00 0 0 10 00 0 0 10 00 0 0 100 0 
0 02 10 0 0 0 0-1 00 0 0 0 100 0 0 0 100 0 0 0 100 0 00 10 0 
0 0 1 0 1 0 0. 0 0 -I I 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 1 0.1 0 0 0 0 0 1 
0 0 10 01 00 0-1 01 0 00 0 01 0 00 0 01 00 01-10 0 00 0 10 

OROER OF BRAYAIS GROUP 8.XLVI.1.7 254 2 

BASIS or LATTICE DEFINING 6.XLVl.1.7 INVERSE TRtANSFORMATION iVi7 ELEPCNTAAV DIVISORS OF X17I 

100 0 00 2 00 00 0 
110 0 00 -2 2 000 0 

XII71 0 -1 1 0 0 0 281171a -2 2 2 0 0 0 1 1 1 1 1 2 
0 0-1 1 O -2 22?20 0 
0 0 0 - 1 1 1 1 1- 
00 0 0-1111 

THE SPACE OF FORMS FIXED 8V e.XLVI..7 IS GENERATED 8' 

2 10 0 0 00 000 0000 0 00 000 0 00 00 0 
1 10 0 00 0 1-1 0 00 0 00 0 00 0 00 00 0 
0 00 0 00 0-1 2-1 00 0 00 0 00 0 00 00 0 
0 0 0 0 0 0 0 0 -1 1 0 0 0 0 0 1 -1 -1 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 1 1 0 0 0 0 1 -1 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 1 1 0 0 0 0 -1 1 

OSAVAIS GROuP 8.XLVI.1.1 IS 0-EQuIVALENT TO 8.XLVI.1.7 

THE eRAVAIS GROUP e.XLVI.1.7 IS GENERATED eT 

-1 -1 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 
2 10 0 00 0-10 0 00 0 10 0 00 0 10 0 00 0 10 0 00 0 10 0 00 
2 0 1 0 0 0 0 -2 1 0 0 0 0 3 1 -1 0 0 0 1 -1 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 
2 0 0 100 0-2 0 100 0 02 -1 00 0 0 0 100 0 0 0 100 0 00 10 0 
1 0 0 0 1 I o-'oo'o 00:-I 1 00 00001 000 00010 -1 0 00 00 1 
1 00 00 1 0-10 0 01 0 01-01 0 00 0 01 00 0 1-10 0 00 0 10 



7 
MMOER QW OAVAIS WOUP e.XLV.1. 26 120 a 2 

BOSIS OF LATTICE DEFINING B.XLVI.1.2% INVERSE IRASFORMTIOI4 1 (LECNTARY OIVISORS Of 1Xt26 

0 O 0 1 1 0 1-10 0 1 -1 
O 0 1 0 0 1 -10 0 1 1 

X1261 00 1 0 0 -1 .29a261' 0 1 t 1 0 0 1O 1 1 2 2 2 
0 0 0-1 1 0 1 0 0-1 0 0 
1 1 1 -1 1 1 01 0 0 

-1 1 0 0 00 0 1 - 0 0 

THE SPACE OF FOms FIXEo eV S.XLVI.1.2t 1S GECRATED B8 

0 0 0 0 00 00 0 0 0 0 1 1 1 -1 -11 I 0 00 
0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 -1 -1 I -1 1 0 0 0 0 
0 0 1 0 0 1 0 0 1 0 0 -1 1 1 1 -1 -1 1 0 0 0 0 0 0 
0 0 0 1 2 0 0 0 0 1 -1 0 .1 -1 -1 1 1 -1 0 0 0 0 0 0 
0 0 0 * 1 0 0 0 0 -3 1 0 -1 -1 -1 1 1 -1 0 0 0 0 0 0 
0 0 3 0 0 1 0 0 -1 0 0 1 1 1 1 -1 -1 1 0 0 0 0 0 0 

TH S1.BGROP OiF 8.Y.LVI.1.1 IS O-EOUIVALENT TO 0.XLVI.146 HAS i'XX 2 AND IS GENERATED Or 
3 0 0 0 00 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 00 1 0 0 0 0 0 

0 -I 0 0 0 0 -3 0 0 0 0 0 -1 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 
0 0 3 0 00 00 0 -3 00 00 0 1 00 00 1 0 0 0 00 1 0 0 0 
0 0 0 3 00 0 0 0 0 * O 00 1 0 0 0 000 1 00 0 0 0 3 0 0 
0 0 0 0 30 00 0 0 1 O 0 00 0 0 1 0 0 0 0 0-1 0 0 0 0 0 1 0 
0 0 0 0 01 00 0 0 0 1 00 0 0 0 t 0 0 0 0 0 1 0 0 0 0 0 -1 

THE ORAWAIS GROUP e.XLYI.1.226 w4IC" IS TiE INTERSECTION Of wl2hs8.XLVI.1t1fXl61Z AND Gt1$6dZ. IS GENERATED Br 

1 0 1 0 0 1 1 0 1 0 0 3 1 0 1 0 0 1 0 -1 -1 1 1 -1 0 1 0 0 0 0 
0 1 1 0 0 1 0 1 3 0 0 1 0 1 t 0 0 t -1 0-1 1 1 -1 I 0 0 0 0 0 
0 0 0 0 0-1I 0 0 0 0-I 0 0 0 0 -1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 
0 0 0 1 00 00 0 0 0 01 00 0 0 0 1 0 0 0 1 00 00 0 00 
0 0 0 0 10 001000 00000 0 0 0 0 0 0 0 0 10 
0 0-0 00 00 0-100 00 0 0-1 0 0 00 001 0 00 00 1 

0410ER OF BRAVAIS GAOP e.XLVII.2? * 120 2 

OASIS Of LATTICE DIVINING S.XLVI.1.2' INVERSE IRA NSVRIFATION 127. ELEICNTARY ODIV$S0R Of ue2V1 

0 0 O 0 1 0 1 0 .10 1 0 
1 - 1 1 01 1 -? 0 1-1 

X127z -1 1 0 0 1 1 2'v'27' t 0 0 -1 0 -1 1 1 1 I 
0 0-1 1 0 0 1 0 0 1 0 -1 

110001 2 O O O O 0 
0 0-1 - 1 0 -2 1 1 0 0 1 



4 1? 

OANR OF SNAVAIS GROUP e.XtVII.1.11 144 a 2 a 3 

BASIS Or LATTICE cVINING S.XLvII.1.11 INVCRS tRDMSPOAMATION Tsvim ELEItSART OIVtISOtS OF XIIII 

0 1 1 0 10 00 0 0 0 3 
0 1 0 1 01 11 0 0 1 0 

X11ll S 0 -1 -1 1 0 0 3ny1il a 0 0 -1 -1 -1 0 1 1 1 1 3 3 
0 01 0 11 1 1 2 2-1 0 0 
0 1-1 -1 -1 -1 2 -1 1 1 0 0 
1 0 0 0 0 0 -2 -2 1-10 

uc SnCE or FOns r i xco ST S.LYI..LVII.1.11 IS GUECRAClO St 

0 0 0 0 00 00 0 0 00 00 0 0 0 00 10 0 0 0 0 
0 2 I I 1 1 0 2 1 -2 I I 0 1 -1 -1 -1 -1 0 0 0 0 0 0 
0 1 2 -1 2 -I 0 1 2 -1 -1 -1 0 -1 1 1 1 1 0 0 0 0 0 0 
0 1 -1 2 -1 2 0 -2 -1 2 -1 -1 0 -1 1 1 1 1 00 0 0 0 0 
0 1 2 -I 2 -I 0 1 -1 -1 2 2 0 -1 1 1 1 1 0 0 0 0 0 0 
0 1 -1 2 -1 2 0 1 -1 -1 2 2 0 -1 1 1 1 1 0 0 0 0 0 0 

TMC SuSGAOuP OF 8.XLYII.1.1 IS O(QOUIVALENT tO S.XLVII.1.11 nAS 10NX 4 ANO IS GENCRA1CO 8' 

0 1 0 0 00 10 0 0 0 0 10 0 0 0 0 -1 1 0 0 0 001 0 0 0 0 
1 0 0 0 00 01 0 0 0 0 01 0 0 0 0 -1 0 0 0 0 0 -1 1 0 0 0 
0 0 1 0 00 00 0 1 00 00 1 0 00 00 1 0 0 00 00 0 1 0 0 
OO OU O O 0 0 1 0 0 0 00 0 1 0 00 00 0 O 00 00 -11 0 0 
0 0 0 0 10 00 0 0 1 O0 00 0 0 1 O 0 00 0 0 1 O0 00 0 0 0 O O 
0 0 0 0 01 00 0 0 1 0 0 0 0 0-1 0 0 0 0 0 0 0 0 0 0 1 1 

THE BRAVAIS GROUP e.XLYII.I.11. WHICH IS THE IItERCtASC Otr T4118S.XNLYVII.1.1IKxll AND Gt'b.Z'. IS CANCRATCO 81 

1 0 0 0 00 10 0 0 0 0 -1 0 0 0 0 0 1 0 0 0 00 1 0 0 0 0 0 
0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 .1 0 .1 0 0 0 0 1 0 1 
0 0 1 0 0 0 0 0 1 0 0 0 0 0 U 0 0 0 0 0 1 0 0 0 0 0 0 0 *1 -1 
0 0 0 1 0 0 0 U 0 0 1 1 0 0 0 1 0 0 0 *1 -1 1 .1 0 0 0 *1 1 0 1 
0 0-1 1 0 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 1 1 0 1 0 1 0 0 1 1 
0 0 1 110 0 0 1 -1 0 C 0 0 0 0 1 0 0 1 110 0 0 0 1- -1 -I 

4 2 
OROCA OF eNAVAIS GAOUP e.XLYII.1.12 144 s 2 8 3 

eASIS OF LATTICE OiFNIWG e.TLVII.1.12 t INVCRSE TRUSVOANAtION i112' ELECEITMt OIVISORS OF .12o 

10 1 0 0 0 2-1 0 0-1 0 
0 1 1 0 0 0 -1 2 0 0 0 

X4121 0 0 0 0 1O 1 I 1 0 0 1 0 1 1 1 1 3 3 
0 0 0 -1 10 0 1 O -2 0 1 

-1 -1 0 0 0 0 0 1 1 01 
0 0 0 11 1 0 0 -2 1 0 1 



1(E SuOGAOUW Ofr e.XLVIIL.I.1 IS O-COuIvAtCwT To e.xtVIlIIi.11 HAS INOCX 2 DM0 IS GDCRATCO eV 
1 00 0 00 1 00 0 00 1 00 0 00 0 10 0 00 0 10 00 0 

0 -10 0 00 0 10 0 00 0 10 0 00 -1 00 0 00 -1 00 00 0 
0 0 10 00 0 0 0 100 0 0 0 100 0 0 10 00 0 0 100 0 
0 0 0 100 0 0-11I0 0 0 0 10 00 0 0 0 100 0 00 10 0 
0 0 0 0 1 00 0001 000 00001 00 0 000-1 0 0 00 0 10 
0 00 0 01 000 0 01 0 00 0 01 000 0 01 0 00 0 0-1 

THE eRAVAIS GRO0UP eLKLVIII.1.11. WHICH IS TIC IF!CRSCCTION or vt11,SS.KXLvIII.1lsMhlll ANC GLIb.ZI. IS GCNCRAT(O 81 

1 00 0 00 0 10 0 00 0 10 0 00 1 00 0 00 1 00 00 0 
0 10 0 00 -11I0 0 00 ' 00 0 00 0 10 0 00 0 10 00 0 
0 0 0 0 0 -U 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 -1 0 0 0 0 0 0 -U 0 
0 0 0 100 0 0 0 100 0 0 0 10 0 0 00 001 0 0 100 0 
0 0 0 0 1 000 1 OOOU 0 000 10 0 0 10 00 0 00 00 1 
0 0-1 0 0 0000 OOO 0 000 01 00 0 0-1 0 0 0 0-10 0 

OAOER Of OAAVAIS GAO" e.XLVIII.1.12 192 ? a 3 

BASIS Of LATTICC WEINiNG e.XLVIII.1.12 INVEWAS TRAMSFORKATION 16121 CLC(NIARI 0IvISOi OF X112 

1 10 000 3 3 -2 4 1 0 
1-1 0-1-1 I 3 -3 2 *4 -I 0 

XiI 2 0 0 0 0 1 1 iS1I12i' 0 0 -2 4 1 3 1 1 1 1 2 6 
0 0 0 101 0 0 -2 4 -2 0 
0 0 0 -1 -1 1 0 04 -2 -2 0 
0 02 .1 1 -1 0 02 22 0 

THn PAEO snc ORMroF' I rxEw ev 8.XLVI It.1. 12 IS GCEROATCO 81f 

? 0 0 I 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 2 0110 0 0 0 00 0 00 000 0 00 00 0 
0 0 0 0 0 0 000 0000 0 00 000 0 0 4.?-? 

-11 0 1 1 1 0 0 0 2 -1 1 0 0 0 1 1 0 0 *2 1 -1 1 
I 1 0 - 1-1 0 0 0 -1 2 1 0 0 0 1 1 0 0 ?2 ' 1- 
1 1 0 1 1 1 0 0 0 1 1 2 0 0 0 1-1 1 0 0 -? 

THE SUOGROUP Qf 8.XLVIII.1.1 IS Q-CQUIVALL(WT TO 8.XLVIII1.1.2 OAS INXE 2 DM0 IS GECOAICO Si 

0.1 0 0 00 0 10 0 00 1 00 0 00 1 00 0 00 1 00 00 0 
1 00 0 00 1 00 0 00 0 10 0 00 0 10 0 00 0 1 000 0 
0 0 10 00 0 0 10 00 0 0 0 100 0 0 1-1 00 0 0 200 0 
0 0 0 100 0 0 0 100 0 0 10 00 0 0 10 00 0 00 10 0 
0 0 0 0 1 00 0001 000 00001 00 0 000-1 0 0 00 0 10 
0 0 0 0 0 0 00 001 0 00 0 01 000 0 01 0 00 0 0-1 

THE BRAVAIS GRO0UP S9.KLV III .1.-12. WHICH IS T4E IF41CRSEC?ION Or I2S.LII...t ANO GLt'b.Z). IS GENERATED 8V 

0 U 0 1 *1 1 1 0 0 0 0 0 1 0 0 -1 1 0 1 0 0 0 1 0 1 0 0 0 0 0 
-1 0 0 0 0 0 0 *I 0 -1 I *1I 0 1 0 1 1 0 0 1 0 0 I1 0 0 1 0 0 0 0 
0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 .1 1 0 0 0 1 0 1 0 0 0 -1 I .1 I 
OOOUOO 0 0 0 0 10 00 00001 00 0 00 001 0 00 10 0 

0 0 0 0 1 000 1 OOO 0 0 01 00 0 0 0-1 00 0 00 0 10 
0 00 0 01 0 00 001 0 00 0 01 0 00 0 10 OOOOOU 0 



THE BRAVAIS GROUP 8.L.2.2. WHICH IS THE INTERSCCTION Of T421S8.L.2.11X421 c GLI,.Z1. IS GUCRATEO 81 

-110 0 00 1-10 0 00 1 0 000 0 
0 10 0 00 100 0 00 0 10 00 0 
0 0 0-10 1 00 1 0 -1 0 0 0 1 1 
0 0 0 1 0 0 O O-11 I -1 0 1 -1 
0 00 0 10 0 01 0 00 0 00 01 0 
0 01 1 00 0 00 1 10 0 00 00 1 

3 1 
ORQER Of RAAVAIS GROP e.L.2.3 24 a 2 8 3 

BASIS OF LATTICE DEFINING e.L.2.3 INVES IRLNSPORMATION i131 ELCIENTARY DIVISORS OF X13i 

1 0 0 0 0 0 2 0 0 0 0 0 
0 1 0 0 00 0 2 0 0 0 0 

X131 0 0 1 0 -1 0 2sw43I 0 0 1 0 1 0 1 1 1 1 2 2 
0 0 01 0 1 0 1 1 O O O 
0 0 10 10 (3 0 1 0 10 
0 0 0 1 0 1 ) 0 0 -10 1 

T( SPACE oF rsOMs F IXED eV e.L.2.3 IS GENERATED SY 

2 -' 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0-1 0 0 0 0 0 0 
-1 2 0 0 00 00 0 0 0 0 00 -10 1 0 00 0 0 0 0 

0 0 0 0 0 0 0 0 2 -I -2 I 0 -1 0 0 0 0 0 0 2 -1 2 -1 
0 0 0 0 0 0 0 0-1 2 1 -2 1 0 0 0 0 0 0 0 -1 2 -1 2 
0 0 0 0 0 0 0 0-2 1 2-1 0 1 0 0 0 0 0 0 2 -1 2 -1 
0 0 0 0 0 0 0 0 1 -2 -1 2 -1 0 0 0 0 0 O 0 -1 2 -1 2 

THE SWUGOUPOLr B.L.2.1 IS 0-EQUIvALENT TO e.L.2.3 HAS INtCX 6 AND IS GCERAIED SOt 

0 1 0 0 0 0 -1 1 0 0 00 01 0 0 0 0 
1 0 0 0 0 0 .1 0 0 0 0 0 -1 1 0 0 0 0 
0 0 0-10 0 00 -lI 0 0 00 0 1 0 0 
0 0 -1 0 0 0 0 01 0 0 0 0 0 - 1 0 0 
0 0 0 0 01 00 0 0 1-1 00 0 0 0 1 
0 0 0 0 10 00 0 0 1 O 0 00 0 0 -11 

THE BRAVAIS GROUP e.L.2.3. WHICH IS THE INT(RSECTION Of r131'seL2z1uIX431 AJ GL1S.Z1. IS GEICRAtCO Si 

0 1 0 0 0 0 -1 1 0 0 00 01 0 0 0 0 
1 0 0 0 0 0 -1 0 0 0 0 0 -1 1 0 0 0 0 
0 0 0 0 01 00 0 0 1 -1 00 0 1 0 0 
0 0 0 0 10 00 0 0 1 O 0 00 O-1 1 0 0 
0 0 0 1 00 00 1-10 0 00 0 0 0 1 
0 0 1 0 00 00 1 0 0 0 00 0 0 -1 



FANIL ; XXIV 
NtMR OF PARAMTERS OF FOANSPACE 6 
NL2ER OF Z-CLASS[S Or ALMOST O(CO*OSABtt BRAVAIS GROUP$ 
NMSER Of Z-CLASSE or BRVAIS GRoPS 6 19 

ORDER OF ALHOST O(CO AOAL eRAVAIS GROP eXXKIV.1.1 * 2 5 3 

THC SPACE OF rO Fs xto Ser e.xxIv.ij IS GUECRATEID e 

2-1 0 0 0 0 0 0 0 00 0 0 0 000 0 0000 0 000 0 0 0 0 0 0 0 
-1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 000 0 0000 0 000 0 0 0 0 0 0 0 
0 00 0 00 0 0 10 00 0 0 0 10 00 000 0000 0 00 000 0 00 00 0 
0 0 0 0 00 0 00 000 0 0 10 00 0 0 0 10 0 0 00 000 0 00 00 0 
0 0 0 0 0 000 00000 00 00000000 000 0000 0 0 0010 0 00 00 0 
0 0 0 0 0 0000 00000 00 00000 00 00000 0(,00 0 00 0 00 00 1 

THE BRAVAIS GROUP S.uxIv.1.1 IS G(NCAAT(0 eV 

0 10 0 00 0 10 0 00 1 00 0 00 1 00 0 00 1 00 00 0 
-11I0 0 00 1 00 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 10 00 0 0 10 00 0 0-1 0 00 0 0 10 00 0 0 100 0 
0 0 0 100 0 0 0 10 0 0 00-1 00 oaoloo 0 00 10 0 
0 0 0 0 1 00 0001 000 00001 00 0 000-1 0 0 00 0 10 
0 00 0 01 000 0 01 000 0 01 0 00 0 01 0 00 0 0-1 

51I 
ORDOER OF BRAVAIS ?AWOP 8.XKIV.1.Z 2 2 s 3 

BASIS OF LATTICE DEFININGSEl BX IV.1 INkECASE TRANSFORKIATION viz, ELEMNTAAV DIVISORS OF KI21 

0 0 0 100 0 00 20 0 
0 00 0 10 0 00 0 02 

KI?,1 a 0 0 1 0 0 - 1 2811 a 0 0 1 0 1 0 1 1 1 1 1 2 
1 00 0 00 2 00 00 0 
0 0 10 01 0 20 00 0 
0 10 0 00 0 0-1 0 10 

THE SPACE Ofr rons 7FIXE0 8V e.xxIv.1.2 IS GENERATCD SV 

0 0 0 0 0 000 00000 00 100 -1 1 0 0 0 00 0 00 000 0 00 00 0 
0 0 0 0 0 000 00000 000 0 00 0 0 0 0 00 0 00 000 0 10 00 0 
0 00 0 00 00 100 -1 1 00 0 00 0 00 0 00 0 0 10 01 0 00 00 0 
0 0 0 -lO 0 00 0 00 0 0 0 0 0 0 000 0000 0 00 000 0 00 00 0 
0 0 0-1?20000 000000 0 0 0 0 0 0 000 0000 0 00 000 0 00 00 0 
0 00 0 00 0 0-1 00 1 -1 00 0 00 0 00 0 00 0 0 10 01 0 00 00 0 

BRAVAIS CROtP S.XXIV.1.1 IS O.EOUIVALCEST TO S.XXIV.1.Z 

TIC StAVAIS GROUP S.M(XIV.1.2 IS OEDCRATEIO eV 
1 00 0 00 1 00 0 00 -1 00 0 00 1 00 0 00 1 00 00 0 

0 10 0 00 0 10 0 00 0 10 0 00 0 10 0 00 0 -10 00 0 
0 0 10 00 0 0 10 0 00 000 001 000 00 -1 0 0 100 0 
0 0 0 01 0 0 0 0010 0 0 0 100 0 0 0 100 0 00 10 0 
0 0 0-11I0 0 0 0 10 00 00001 00 0 0 0010 0 00 0 10 
0 00 0 01 000 0 01 0 0 10 00 0 0-1 0 00 0 00 00 1 



THE BRAVAIS GA" B.xxtV.1.19. *01CM IS THE INTERSCTION OF u4919is9mXXIv,1suX491 AW GL6.Z'. IS GENERATCO eV 
1 0 0 0 0 0 -1 0 0 0 00 10 0 0 0 0 10 0 0 0 0 
0 1 0 0 00 0 -1 O -1 -1 1 01 0 1 1 -1 0 1 0 0 0 0 
0 0 1 -1 10 00 1 0 0 0 00 1 0 0 01 00 -11 -1 -1 
0 0 0 0 10 00 0 1 0 *0 00 0 0 1 0 0 0 1 0 0 
0 0 0 1 00 00 0 0 1 O0 00 0 -10 00 00 0 0 1 0 
0 0 0 0 01 00 0 0 0 1 00 0 0 0 00 0 0 0 1 



FAMILY ; XXVIII 
A OF PMAFtTERS OF FrWSACC b 

R Of Z-CLASSCS Of ALMOST OECOM$SLE aftAVAIS GROUPS 2 
R OF Z-CLASSES Of PRAVAS GROUPS 5 a 3 * 2 

00R Of ALMOST OCCO4OSOLE tRAVAIS GROU .XXVIII..1s 24 * 2 
3 

3 

Tc SPACE Of rFOA VFXEID eV e.XEvZIl.l. IS GECRAlTID eT 

2-1 0 0 0 0 0 0 0 0 0 0 02-10 0 00 0 00 0 0 0 0 00 00 0 0 0 0 
1 2 0 0 0 0 000 0 0 0 0-120 0 000 0 0 00 0 0 0 0 ? ? ? ? ? ? 
0 0 0 0 0 0 00 21 0 0 2-1 0 0 0 0 0 00000 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 00-1 2 0 0 -3 2 0 0 0 0 0 00000 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 00 00 0 0 0 0 0 0 0 0 0 0 0'00 0 0 O O O O O O O O 0 0 0 O 
0 0 0 0 00 00 0 0 00 00 0 0 00 00 0 0 00 00 0 0 10 00 0 0 0 1 

TMC BRAVAIS CAOW e.XXVIII.1.1 IS GCERATEO eV 

0 1 0 0 00 01 0 0 0 00 10 0 0 0 0 
- 1 1 0 00 10 0 0 0 0 01 0 0 0 0 
0 0 0 1 00 00 0 1 0 00 00 1 0 0 0 
0 0-1 3 0 0 00 1 0 0 0 00 0 1 0 0 
0 0 0 0 10 00 0 0 1 O0 00 0 0 -10 
0 00 0 01 000 0 01 0 00 0 0-1 

2 1 
WiDER OF SPAVAIS GROUP e.XXvIII.1.2 12 2 * 3 

BASIS OF LATTICE [FINING B.XXYIEI.1.2 INV[S( TRAfSFO0ATIOW 1621 CLEMENTARY DIVISORS XE2 

0 0 0 01 00 0 0 0 3 
0 0 0 -1 0 1 O O 3 0 0 

X421 00 1 0 0 0 311Y421 00 3 0 00 1 1 1 1 3 
0 1 0 0 0 1 -2 0 0 1 0 
0 0 0 1 -1 1 -10 0 -10 
1 0 0 0 0 0 1 0 10 

THE SPACE Of FtEH FIXED eV e.XXYVIIt..2 IS GUECRATED et 

0 0 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 00 00 0 1 -1 1 0 0 0 0 
0 0 0 0 0 0 0 2 -1 0 0 0 0 0 0--2-1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 O-1 2 0 0 0 O O O 1 2 0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 
0 0 0 2 1 -1 00 0 0 0 0 0-102 0 O O0 00 0 1 -1 ' 0 0 00 00 0 0 0 0 
0 0 0 1 ? 1 0 0 0 0 0 0 0 -1 2 0 0 0 0 0 0 -1 1 -1 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 -1 1 ? 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 1 -1 1 10 0 0 0 0 0 0 0 0 0 0 

THE S5SR Or o .XrXKvIII.1 IS O-COUIVALENT TO BXxuvIII.i.2 MAS tU' 2AND IS GDCRATCO 8T 

0 1 0 0 00 1-10 0 0 0 
1 0 0 0 00 10 0 0 0 0 
0 0 0 1 00 00 1 -1 0 0 
0 0 1 0 00 00 1 0 0 0 
0 0 0 0 10 0 0 00-1 0 
0 0 0 0 0 1 0 0 0 0 0 -1 



THlE SPACE OF FORtIS V'Ix(O Sr S.xxxt.?.i1 IS GEICRATEO IBY 

0 0 0 0 00 0 00 000 1 00 0 0 0 0 00 000 0 00 00 0 
0 0 0 0 0 0 000 0000 0 00 000 0 10 0 00 0 00 00 0 
0 0?20 1 0 0 0 0 0 0 000 0000 0 00 000 0 00 00 0 
0 0 0 ? -I - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 I ~1 1 I 0 0 0 0 1 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 
001-ill00 0 0 -1I 0 0 0 0 00 0 00 000 0 00 01 

BRAVAIS CROU* S.XXXvw.i. IS QEOQUCVALENT TQ 5,XXZR.I,11 

Tn(E LtAAVAIS, GQOuP 9.xnaxIi.ii ES GENERATE0 eV 
1 00 0 00 00 0 00 '00 0 00 *00 0 00 100 0 00 1 00 0 00 

Os10 ooo ooooo 00 0 10 0 00 0 10 0 00 0 -10 0 00 0 10 00 0 
0 0 0 1 -1 0 0 10 00 0 0 10 00 0 0 10 00 0 0 10 00 0 0 10 11 
0 0 - I 0 0 0 0 0 0 -1 I I 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 I1 I- 
0 00 0 10 0 0 0 0 1 00 0000 1 0 0 0 0 10 0 0 0010 0 0 0 0 0 
0 0 0 0 0 0 00 001 0 00 0 1 00 000 00 0 00 001 0 0 0 0 '0 

7 

OROER OF BRAVAIS GACUP S.Xxnt.I.12 129 2 

OBAS IS OF LATTICE O(FIN4ING SXxKsI.'.1Z t%mCASC WRANst0nAr10hg v.12g ELEMCN?an' OIVaSOAiS or 12,' 

0 0 '0 -' 0 00 0 02 0 
A.- Q10i 1 0 0 -1 I 0 S 

(112) ~0 U 0 0 0 1 ?1112) 1 I -1 0 0 0 2 ? 
0 10 *1 0 s0 0 v1 0 
1 00 0 00 .1I 0 0 0 
0 10 10 0 0 0 200 0 

THE SPACE W FQRKfIS VJLEO Oi D.RXxC. 1.l12 IS GEN(AATE0 Of 

0 0 0 0 0 00 00000000 000 000 1 00 0 00 0 00 00 0 
0 0 0 0 0 00 000000 0 10 1 01 0 0 00 00 0 10w1 0 0 
0 02 0 0' 0 0 0 0 0 0 000 0000 0 00 000 0 00 00 0 
0 0 0 0 0 00 0000000 0 1-00 -I 300 0 0 0 0 10 10 0 
00 0 02 1 0 00 0 0 00 000 0000 0 00 000 0 00 00 0 
0 0 10 11 0 00 0 01 010 -1 01 0 00 0 00 0 000 0 0 

BRAVAIS GROtPV 9.XXKO.1.1 IS O4EQUZYALOfl T0O.~.'' 

7E IC AAYAIS GRO3UP B9.KX It . I .1?2 IS &UERA(E0 B'1 

' 00 0 00 0 00 0 0 100 0 00 '00 0 00 -00 0 00 '00 0 00 
0 0 0 0 0 0 ' 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0 -1 0 1 0 0 0 0 0 0 0 -10 0 
0 0 0 0 *-I 0 0 1 000 ) 0 10 01 0 0 10 00 0 0 10 00 0 02100 0 
0 0 0200 00 0 100 0 00 10 .1 00 0 0 0 0 0i00 0'0 0 0O 
0 01 0 0 0 0 000'-' 00 00110 0 0 010 0 00010 0 0 0 0'0 
0 00 001I 0 00 001 OQQOO'01 0 00 0 01 000 00'I 0 00 0 0' 



TrHE OPAVAIS G.A" S.KXXEI.1.32 IS GENERATED SBT 

0 I1- 0 0 -1 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 1 0 - 0 0 1 0 0 1 0 1 
0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 -1 0 1 0 1 0 0 0 0 01 0 2 0 0 0 1 01 01 
1 00 0 00 0 -1I00 -I 0 0 10 00 0 0 10 00 01 1-10 0 0 01101 

0 0 0 100 0 00 1 00 000 001 0 0 0100 0 0 0 100 00 00 01 
0 0 0 0 10 0 0 0010 0 001 11 000-1-11I 0 00 0 10 0 00 0 10 
0 00 001 000 001 0 0 0100 0 00 001 000 001 0 0 0-10 0 

0FOER OF SRAVAIS GRO" S.XXXI. 1.33 64 6 

BASIS OF LATTICE OErINIIG S.XXXI.I.33 INVERSE TRAASFWMATIPI 11 331 CLENENTArI O1IvSORS OIF XIS33 

0 10 10 0 0 0 00 40 
0 0 101 -1 2 0 100 1 

xe331 0 1 -1 -1 1 -1 4111331 0 2 -I 0 0 1 1 1 1 2 2 4 
0 -1 I 1 1 1 2 0 -1 0 0 -1 

1 00 0 00 0 02 20 0 
0 1 1 -1 -1 1 0 -212z0 1 

THE SPAEC OF FR ro is FI XE DY ST .9I.1.33 IS GENERIATED ST 

0 00 0 00 000 0 00 0 00 0 00 1 00 0 00 0 00 00 0 
o 1 0 1 0 0 0 1 1- 1 0 11-1 1-1 0 0 0 0 0 0 0 1 1-1 1 1 
0 0 1 0 1 -1 0 1 1 1-1 1 0 -1 1 1 1 1 0 0 0 0 0 0 0 1 1-1 1 1 
0 1 0 1 0 0 0 1 1 1-1 1 0 -1 1 1 1 1 0 0 0 0 0 0 0 - 1 1 1- 
0 0 1 0 1 -1 0 1 1- 1 0 -1 1 1 1 1 0 0 0 0 0 0 0 - 1 1 1- 
0 0 -1 0 -1 1 0 1 1 1-1 1 0 -1 1 1 1 1 0 0 0 0 0 0 0 1 1-1- 1 

Tic SUsORoP OrF Is.Xuul..1 IS Q-(WJIVALENT TO 8MME11I.1.33 HAS INDEX 2 AND IS GENERATED Si 

100 0 00 0 10 0 00 1.-00 0 00 1 00 0 00 0 10 00 0 
0 -1 0 0 0 0 -1 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 -1 0 0 0 0 0 
0 0 10 00 0 0-1 0 00 0 0 10 00 0 0 10 00 0 0 100 0 
0 0 0 100 0 0 0 10 0 0 00-1 00 0 0 0 100 0 00 10 0 
0 0 0 0 1 00 0001 000 00001 00 0 000-1 0 0 00 0 10 
0 00 0 01 0 00 0 01 0 00 0 01 0 00 0 01 vOOOO0-1 

Tic SPRAVAIS GROUP B. XX XI .1. 33. WH1CH IS THE INTERSECTION OIF venhs.!.XnXI.1.1sAX'33' ANO GL'b.Z'. IS GENERATED sv 

1 00 0 00 1 00 0 00 1 00 0 00 -1 00 0 00 1 00 00 0 
0 10 0 00 0 0 10 00 0 10 0 00 0 10 0 0 0 0 000 1-1 
0 0 0 0 -1 1 0 0 0 -1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 -' 0 0 0 0 
0 0 0 10 0 0 0001 -1 0 0 0 100 0 0 0 100 0 0 100 0 
0 0 0 0 1 0 0 -1 1 1 0 1 0 1 -1 -1 0 -1 0 0 0 0 1 0 0 0 0 0 1 0 
0 0 1 0 1 0 0 0 1 1 0 1 0 1 -1 -1 -1 0 0 0 0 0 0 1 0 0 0 1 3 0 



TIC BRAVAIS GAOt S.xXXtII.1.4 IS GEICRAICO ISW 

0 10 0 00 0 10 0 00 100 0 00 100 0 00 100 0 00 100000 
-11I0 0 00 1 00 0 00 0 10 0 00 0 10 0 00 0 10 0 00 0 1.0 00 0 
0 0 10 00 0 0 10 00 0 0-1 0 00 0 0 10 00 0 0 10 00 0 0 100 0 
0 0 0 1 0 0 0 0 0 1 0 0 0 0 2 1 0 0 0 0 -? - 0 0 0 0 0 1 0 0 0 0 0 1 0 0 
0 0 0 0 1 00 0001 000 0011 00 00-1-110 0 0010-1 0 00 00 1 
0 0 0 0 0 1 0 0 0 0 0 1 0 0 10 0 1 0 0 1-1 0 1 0 0 0 1 1 0 0 0 0 0 10 

0RCA Ofr eRAVAIS GAOq* S.xmxII.1.5 %*2 s 3 
SASIS OF LATTICC DErINIIG .1XXXII.1.5 IkYEASE TRtANSFOAuTIO "151 (LEOENTAAV OIYISOAS OF X651 

0 00 0 11 0 00 30 0 
0 0 0-1 01 0 00 0 30 

XIS) z 0 0 0 I -1 1Isa5 0 0 0 0 0 3 1 1 1 1 1 3 
1 00 0 00 1 -2 100 0 
0 10 0 00 2 -1 -1 0 0 0 
0 0 10 00 1 1 100 0 

THE SPACCE OF IFOMS FIXC STo Sy.XxXII.1.5 IS G&NCRATEO Olr 

0 00 0 00 0 00 0 00 1 0 0 0 00 0 00 000 0 00 00 0 
0 00 0 00 000 0 00 0 00 0 00 0 10 0 00 0 00 00 0 
0 0 0 0 0 00 000000 0 0 0 0 00 0 00 000 0 0 100 0 
0 0 0 2 1 -1 0 0 0 1 -1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
00 0 121 00 01 -1 0 0 0 0 00 0 00 000 0 00 00 0 
0 0 0-1 12 0 001-1 0 0 0 0 00 0 00 000 0 00 00 0 

TIC SIAGROuP OIF S.ExRII.1.1 IS O-Q-(qIVALENT TO 831xX11.1.5 HAS INDx 2 AND IS GCCCAATCO Sl 

0 10 0 00 1 -10 0 00 1 00 0 00 1 00 0 00 1 00 00 0 
1 00 0 00 1 00 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 10 00 0 0-1 0 00 0 0 10 00 0 0 10 00 0 0 100 0 
0 0 0 100 0 0 0 100 0 0 0.1 00 0 0 0 100 0 00 10 0 
0 0 0 0 1 00 0001 000 00001 00 0 000-1 0 0 00 0 10 
0 00 0 01 000 0 01 0 00 0 01 000 0 01 0 00 0 0-1 

TIC BRAVAIS GAO4.P SB.uXXI . I.5. WHICH4 IS TIC INTERSCTIOM OIF Tl5?*..S XII.1.1.xI51 ANQ Gt'b.Z'. I$ QUCERATCO Si 

1 00 0 00 1 00 0 00 -1 00 0 00 1 00 0 00 1 00 00 0 
0 10 0 00 0 10 0 00 0 10 0 00 0 -10 0 00 0 10 00 0 
0 0 10 00 0 0 10 00 0 0 10 00 0 0 10 00 0 0-1 00 0 
0 0 0 0 -1 0 0 0 0 0 0 -1 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 
0 0 0-1 00 0 0 0 100 0 0 0 0 10 0 0 0010 0 00 0 10 
0 0 00 01 0 0 0 0 1 0 000 001 000 0 01 0 00 00 1 



FAMILY ! XXXIII 
iWU OF( PARAMETERS OIF FOWISPACE s 

NWUR OIF Z-CLASSCS OIF ALP0ST O(COWOSASLC MAVAIS GROUIPS '.3 
NWU OF Z-CLASSES OF BRAVAIS GROUPS 2b a 9 1 

OROER OIF PALOST 0(C0"POSA8s.E SRAVAIS GR"OPS.XXXIII.1.1 3? 
THE SPACE OIF rosts FIRED SW S.XXXIII.1.1 IS GENERATED ST 

1 0 0 0 00 0 00 000 0 0 10 0 0 0 00 000 0 00 00 0 
0 10 0 0 0 0 00 000 0 0 0 10 0 0 00 000 0 00 00 0 
0 00 0 00 0 0 10 00 1 0 0 0 00 0 00 000 0 00 00 0 
0 00 0 00 0 0 0 100 0 10 0 0 0 0 00 000 0 00 00 0 
0 0 0 0 0 00 00000000 000 0000 0 0 0010 0 00 00 0 
0 0 0 0 0 00 00000000 000 0000 0 00 000 0 00 00 1 

TIC BRAVAIS GROUP S.XXXIII.1.1 IS GENERATED SW 
0 -10 0 00 -1 00 0 00 1 00 0 00 1 00 00 0 
1 00 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 0-1 00 0 0-1 0 00 0 0 10 00 0 0 100 0 
0 0 10 00 0 0 0 100 0 0 0 100 0 00 10 0 
0 0 0 0 1 0 00001 00 0 000-1 0 0 00 0 10 
0 00 0 01 0 00 0 01 000 0 01 0 00 0 0-1 

0OROC OF 9RAVAIS GROUP S.XEhIII.1.? 3? 2 
SASIS OF LATTICE DEFINKING S.XXXIII.1..? EiCEAS tIANSO0MTIOW Ti?' ?LICNEN?MT DIVISORS Of X12) 

0 00 0 10 0 02 00 0 
0 00 1 11 0 0 020 0 

XI?I a I 0 0 0 0 0 ?011?) a 0 0 0 0 0 2 1 1 1 1 2 
0 1 0 0 0 0 -1 1 0 0 -1 0 
0 0 0-1 01 ? 00 00 0 
0 0 10 00 -110 0 10 

TIC SPACE Oir FRoKg FIXED ST S.XEEIII.1.? IS GNECRAIEO Sr 

0 00 0 00 1 0 0 0 0 0 00001 00 0 00 000 0 00 00 0 
0 00 0 00 0 10 0 00 0 00 1 11 0 00 0 00 0 00 00 0 
0 0 0 0 0 00 00000000 000 0000 0 00 000 0 0 100 0 
0 00 1 11 0 00 0 00 0 10 0 0 00 00010 -1 0 00 00 0 
0 00 1 21 0 00 0 00 1 10 0 0 0 0 00 000 0 00 00 0 
0 00 1 11 0 00 0 00 0 10 0 0 0 0 00-1 01 0 00 00 0 

BRAVAIS GROUP S.xxxIII.1.1 IS Q-CGUIVALCNT TO S.XXXEII.1.? 

TIC BPAVAIS GROUP S.xxuIIIl1.2 IS GENERATED ST 

0 -10 0 00 -1 00 0 00 1 00 0 00 1 00 00 0 
1 00 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 10 00 0 0 10 00 0 0 10 00 0 0-1 00 0 
0 00 1 10 0 00 1 10 000 0 01 0 00 10 0 
0 ID 0 -1 -' -1 0 0 0 0 -1 0 0 0 0 0 1 0 0 0 0 0 : 0 
0 00 0 11 0 00 0 11 0 0 0 100 0 00 00 1 



OAROC OF SNAVAIS GRIOUP SAEXxIlIt3.4 -. 3. z 2 

IBASIS OF LATTICE O(FINIIG S.XXXIII.3.4 INVERSE TRAMSFOMATION TI.1 CLCICWTMVI DIVISORtS OIF Xe4s 

1 00 0 00 ? 00 00 0 
1 10 0 00 -2 20 00 0 

KEAD 0 -1 1 0 0 0 2niTs a -2 2 2 0 0 0 1 1 1 2 
0 0-1 1 00 -2 222 0 0 
0 0 0-111 -1111 I-1 
0 0 0 0 -1 I -1 1 1 1 1 1 

TIE SPACE OF FOAMS FIXELD ST S.XxxxIII.3.4 IS CENERATED SDT 

2 1 0 0 0 0 0 1 -? 1 0 0 0 -I 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 2 -1 0 0 0 1 2 -1 0 0 0 -1 0 -1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 -I 2 -1 0 0 -2 -1 0 0 0 0 0 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 -1 1 0 0 1 0 0 0 0 0 1 1 0 0 0 0 0 0 0 1 -1 -1 0 0 0 0 0 0 
0 0 0 0 0 00 0000 0 0 000 0 00 000-111 0 0 00 1 -1 
0 0 0 0 0 00 0000 0 0 000 0 00 0 00-111 00 0 0-11I 

SNAVAIS GRWOUS.EXXKIII.3.1 IS 0-EQUIVALENT To S.XXXIII.3.4 
TIC BRAVAIS GR"OUS.XXEIII.3.4 IS GENERATED Sf 

-1 -10 0 00 0 0-11I0 0 1 00 0 00 1 00 00 0 
2 10 0 00 0 -1 2-1 00 0 10 0 00 0 10 00 0 
2 1 1 -1 0 0 1 0 2 -1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 
? 0 2-1 00 2 02 -1 00 0 0 0 100 0 00 10 0 
1 0 1 -1I 0 1 0 1 I1 0 0 0 0 1 0 -1 0 0 0 0 0 1 
1 01-101 1 01-101 00 0 1-1 0 0 00 0 10 

ORDER OF BRAVAIS GoROUP S.XMEIIIJ3.5 32 a 

BASIS OF LATTICE O(FINI8G S.XMKIEI.3.5 IflfERSE TRAM$FOSMTIDN TISJ ELCEIEITMY OIVISOA OFr ?5S 

1 00 0 00 2 00 00 0 
1 10 0 00 -2 20 00 0 

KISS z 0 -1 1 -1 0 0 2*YTSi a -1 1 1 -1 0 1111122 
0 0 -1 -1 1 1 1 -1 -1 -1 0 1 
0 0 0 0 -1 1 0 0 0 0 -1 1 
0 00 0 11 0 00 01 1 

TIC SPACE OiF FOAMS F1xE0 STY SB.xlXl2.5 IS GENEAATEO ST 

2 1 0 00 0O1 -?DY 1 0 -1 0-2 11 0 00 0 00 0 00 00 0 
1 2 -1 1 0 0 1 2 -1 1 0 0 -1 0 -1 -1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
0 -I 2 0 -1 -1 -2 -I 0 0 0 0 0 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 10 2-1 -1 0 10 0 00 -2 -10 0 00 0 00 0 00 0 00 00 0 
0 0-1-111I 100 0 00 1 10 0 0 0 0 0001 -1 0 00 01 1 
0 0-1 -111 100 0 00 1 10 0 0 0 0 000-11I 0 00 01 1 

BRAVAIS GROUP O.XiEIIL.3.1 IS 0-COUIVALCEST TO S.ixxIII.3.5 



THE SPACE OW FOAS F I)CO T 8. XXEV 1 .6 IS GNERATEO S 

0 0 0 0 00 00 0 0 0 0 1 0 0 0 0 0 0 10000 0 0 0 0 0 0 
0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 
0 0 3 3 0 0 00 1-1 0 0 0 0000 0 0 0 000 0 0 0 0 0 0 0 
0 0-1 1 00 0 0 -11 0 0 0 0000 0 0 0 000 0 0 0 0 0 0 0 
0 0 0 11 0 0 0 0 1 -1 0 0 0 0 0 0 0 0 000 0 0 0 0 0 0 0 
0 0 O 0 1 1 0 0 0 0-1 1 0 0 0 0 0 0 0 0 000 0 0 0 0 0 0 

THE SSGtOUP OF S.XEtV.1.1 IS 0-EQUIVALENT To S.XXXV.1.6 HAS IDE 2AND IS GENERATEO ST 

1 0 0 000 0 1 0 0 00 01 0 0 0 0 1 0 0 0 0 0 
0-1 0 0 0 0 -1 0 0 0 0 0 -1 0 0 0 0 0 0 1 0 0 0 0 
O 0 1 0 0 0 0 00-1 0 0 0 0 0 1 0 0 00 1 0 0 0 
0 O 0 1 0 0 0 01000 0 0100 0 0 0 1 0 0 O 
0 0 0 0 1 1 0 0 0 10 0 00010 0 0 0 -1 
0 0 0 O 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 O -1 

T( ORAVAIS GA"O, SXXV. 1 A. 1ICM IS T( INTERSCTIOM OfFbiS*S.XxxV.1lSEbll6l ANO GLI6.21. IS PENCATED ST 

I 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 -1 0 0 0 0 0 
0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0-1 0 0 0 0 
0 0 0-1 0 0 0 0 0 0-1 0 0 0 0 0 0 -1 0 0 1 0 0 0 
0 0 -1 0 0 0 0 0 0 0 0 -1 0 0 0 0-1 0 0 0 0 1 0 0 
0 0 O 0 1 0 0 0 1 0 0 0 0 01000 0 0 0 0 1 0 
0 0 0 O 0 1 0 0 0 1 0 0 000100 00 0 0 1 

OfREf Of SRAVAIS GRP S.XKaV.1.? ! 64 2 

SASIS Or LATTICE DEVINIIW *.XKXV 1.7 INYERSE TIANSFOMMTI 4 7 I LECICNTARW OIVISOS OF x17 

0 0 1 -1 0 0 00 0 0 0 o 
0 1 0 0-10 0 1 1 0 1 0 

Xii 0 -1 0 0 -1 1 au . 1 0 0 1 1 0 2 2 
O 0 1 1 0-1 -1 0 0 1 1 0 
0 0 0 001 0 -1 -1 0 1 0 
1 0 0 0 00 00 0 0 2 0 

THC SPACE OF FOAMS FIxEO r f.XXYV.1.7 IS GCNERATEo i 

0 0 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 01 10 0 0 0 0 
0 1 0 0-10 01 0 0 1 -1 00 0 0 0 O0 00 0 0 0 0 00 0 0 0 0 
0 0 1 -1 0 0 0 0 1 0 O -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 -1 I 0 0 0 0 1 1 0 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0-10 0 1 0 01 0 0 1 -1 0 0 0 0 0 0 0 0 000 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 -I -1 -I -I 2 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 

TIC S*GAOup of e.5xMv.1j.15 O-SOtIYALEWT TO 9.uxy1.? OAS INOE 2 A IS GECARATEO ST 

10 0 0 0 0 01 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 
0-1 0 0 0 0 -1 0 0 0 0 0 -1 0 0 0 0 0 0 1 0 0 0 0 
0 0 1 0 0 0 0 0 0-1 00 0 0 0 1 0 0 00 1 0 0 0 
0 0 0 1 0 0 00 1 0 0 0 00 1 0 0 0 0 0 0 1 0 0 
0 0 0 0 10 00 0 0 1 O 0 00 0 0 1 0 0 0 0 0-1 0 
0 0 0 0 01 00 0 0 1 0 0 0 0 0 1 0 0 0 0 0 -1 



FAMILY * XXXVIII 
POU Of WPARAITARS Of FOR$PACE S 
FUR OF Z-CLASSES OIF ALOST DECOMPSALE BRAVAIS GROW P 
NL*E OF Z-CLASSES OF BRAVAIS GROUP; 3 

OROa OF ALMOST OCCOWOSALE BRAVAIS GOU SXXXVYIII.1^1 32 2 

THE SPA,t OF FORM FIXEO ST S.XXXVIII-1.1 IS GENERATEo 8' 

1 0 0 0 00 0 0 0 0 0 0 00 1 0 00 00 0 1 00 00 0 0 0 0 
0 10 0 0 0 0 00 000 0 0 0 100 0 0-1 0 00 0 00 00 0 
0 0 0 0 00 00 1 0 0 0 1 0 0 0 00 0 -100 0 o 0 00 0 0 0 0 
0 0 0 0 00 00 0 1 00 0 1 0 0 0 0 1 0 0 0 00 00 0 0 0 0 
0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 00 0 0 0 o0 00 0 0 1 0 
0 0 0 0 0 00 0000 0 0 000 0 00 0 00 000 0 00 00 1 

THE BRAVAIS GROP 8.XXXVill.1.1 IS GENERATED ST 

0-1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 
1 0 0 0 0 0 0 10000 0 1 0 0 0 0 
O 0 0-1 0 0 001 0 0 0 0 1 0 0 0 
O 0 1 0 0 0 0 0 0 1 0 O O O f l O 
0 0 O 0 1 0 0 0 0 0 0-1 0 0 0 0 u I 
0 0 0 O 0 1 0 0 0 0 1 0 0 0 0 0 1 0 

5 

ORDER OF ORAVAIS GROUP S.xxxvIII.1.2 32 a 2 

SASIS Ot LATTICE DEFINING 8.XV111.1.2 INVERSE TRAISFOAMATION TI2I CLEWCNtART OIVISORS Of X?21 

1 0 0 0 0 0 2 O O O 0 0 
0 1 0 0 00 0 0 00 O O O 

XI2? z 0 0 1 0 0 0 2611?1 * 0 0 2 0 0 0 1 1 1 1 1 2 
0 0 1 1 00 00 -2 2 ? 0 
0 0 0-1 1 1 0 0-1 1 1 -1 
0 0 0 0-1 1 0 0-1 1 1 1 

THE SPACE OF FORMS FIXEO e1 8.XXXV11I1.?2 IS GNERATEO IST 

10 0 0 0 0 00 0 0 0 o0 0 0 1 0 00 0 0 1 1 00 00 0 0 0 0 
0 1 0 0 00 00 0 0 0 o 0 00 1 1 0 0 0 0-10 0 0 00 0 0 0 0 
0 0 0 0 00 00 2 1 0 0 1 0 0 00 1 -1 0 0 00 00 0 0 0 0 
0 0 0 0 0 0 0 0 1 1 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 1 -1 -1 
0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 00 0 0 0 0 00 0 -1 2 0 
0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 00 0 0 0 0 00 0 -1 0 2 

BRAVAIS GROUP g.XXViliI.1' IS 0-EQUIVALENT TO S.XXvI1.1.2 

THE BRAVAIS GROUP 8.Xxv11l.1.2 IS GCNERATED SI 

0-1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 
' 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 

0 0 -1 -1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 
O O 2 1 O O O O O 1 O O O O O 1 O O 
0 0 0 1 00 00 0 1 01 0 0 0 1 -1 0 001 0 _ 1 a _ _ A A A A 



THE ORAV AI S GROUP 8.X1LII.?.1 IS GIENERATED OT 

0 10 0 00 0 0-1 0 00 1 00 0 00 1 00 00 0 
1 00 0 00 1 00 0 00 0 10 0 00 0 10 00 0 
0 0 10 00 0 10 0 00 0 0 10 00 0 0 100 0 
0 0 0 100 0 0 0 100 0 0 0-1 00 0 00 10 0 
0 0 0 0 1 0 00001 00 0 000-1 0 0 00 0 10 
0 00 0 01 000 0 01 0 00 0 01 00 00 01 

0RDER OF BRAVAIS GR OP XLl!.?.? 19? a ? 6 3 

OASIS OF LATTICE DEFINING S.MXLI1.?2.? IWVERSE TRAW$FQMATIO V 2) CLCICNTAAVr DIVISORS OF' EI?I 

0 0 0 100 0 0 0 0?0 
0 00 1 10 0 0 0 0 0 

XI?I a 0 0 1 0 -1 1 ?TI?I a -1 1 1 -1 0 01 1 1 1 1 ? 
0 0-10 01 ?0 00 00 
1 0 0 0 0 0 -? ? 0 0 0 0 
0 10 0 00 -1100 

THE SPACE OF FOAMS FIXED 8T 8 XL II1.2.? IS GENERtAtED 8' 

0 0 0 0 00 0 00 000 0 0-1 0 01 1 00 0 00 0 00 00 0 
0 0 0 0 0 00 000000 0 0 0 0 00 0 00 000 0 10 00 0 
0 0 1 0 -1 I 0 0 1 0 0 -1 -' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0?21 000 000000 0 0 0 0 00 0 00 000 0 00 00 0 
0 0-1 1?2-1 0 0 0 0 0 0 000 0000 0 00 000 0 00 00 0 
0 010-11I 0 0-1 0 01 1 0 0 0 00 0 00 000 0 00 00 0 

BRAVAIS GROUP S.XLII.2.1 IS 0-COUIVAtENT 10 S.MLII.2.? 

THE BRAVAIS GROUP S.XLII-.?. IS GENERATED OT 

1 00 0 00 1 00 0 00 -00 0 00 1 00 00 0 
0 10 0 00 0 10 0 00 0 10 0 00 0 -10 00 0 
00 10-10 0 0 1 10 0 0 00 001 0 0 100 0 
0 00 110 00-101-1 0 0 0100 0 00 10 0 
00 00-10 0011-11 0 00 0 10 0 00 0 10 
0 00 0-11 000101 0 0 10 00 0 00 00' 

' I 

ORDER OF SNAVAIS GROUP S.XLII.2.3 19 * 3 

BASIS OF LATTICE DEFINING S.XLII.2.3 INVERSE TRAASORMATION 1633 ELEICENTARV1 OIVISOAtS OF' "43 

0 0 0 100 0 0 0? 0 0 
0 00 1 10 0 00 0?20 

133. z 0 0 1 0 -1 1 ?'TI3)i -1 1 1 0 0 -1 1I 
1 00 0 00 ? 00 00 0 
0 10 0 00 -??20 00 0 
0 0 -1 0 0 1 -1 1 1 0 0 1 



010CR Dr ORAVAIS GROUP S.XLVI.1.S % 

OSI15 OF LATTICE DEFINING Q.XLVI.1.S INVERSE TRANSFORMATION rae' ELENENTAkRI DIVISORS Or Xe$' 

1 00 0 00 2 00 00 0 
1 10 0 00 -2 20 00 0 

EISa 0 -1 1 0 1 0 2.1.a -1 1 1 -1 0 01 1 1 1 2 2 
0 0 1 0 1 0 0 00 01 1 
0 0 0 1 0 -1 -1 1 1 1 0 0 
0 0 0 101 00 0 0-11I 

T(E SPACE OIF FORMI FIXED S T SZLVI.1.S IS GENERATED SWi 

21I0 0 0 00 000 0 00 0 00 000 0 00 00 0 
1 0 0 0 0 0 1 -1 0 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 

0 00 0 00 0 -120 0 0 0 00 0 00 0 00 00 0 
0 0 0 0 0 0 000 0 00 0 001 0-1 0 0 0 103 
0 00 0 00 0 -10 0 20 0 00 0 00 0 00 00 0 
0 0 0 0 00 0 00 000 0 0 0-1 01 0 00 101 

ORAVAIS GROUP S.ztVI.1.1 IS 0-EOUIVALENT TO S.ELVI.I.S 

Tic BRAVAIS GROUP S.XLvI.1.8 IS GENERATED SDT 

-1 -1 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 
2 10 0 00 0 -10 0 00 0 10 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
1 0 1 0 0 0 0 -1 I 0 0 0 0 1 0 0 -1 0 0 1 -1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 
0 0 0 100 0 0 0 100 0 0 0 100 0 0 0 10 0 0 00 001 0 00 0 0-1 
1 00 0 10 0 -10 0 10 0 0 10 0 00 00001 00 0 0 0010 0 00 0 10 

0 00 0 01 000 0 01 000 001 0 00 0 01 0 0 0 100 0 0 0-10 0 

ORDER OF SRAVAIS GROUP S.XtLVI.1.9 2 

BASIS Of LATTICE DEFINING S.XLVI.1.9 INVERSE TRASVORMTION 'Ifi9 ELEIMENTART DIVISORS OF wail 

0 01 0 -1 0 0 00 00 2 
0 0 101 -' 0 0 1 -1 -1 0 

XI,9 0 1 0 1 0 1 I.II 1 0 0 1 0 1 1 1 1 2 2 
0-1 0 100 0 0 1110 
0 00 00 1 -11I0 010 
1 00 0 00 00 0 02 0 

THE SPACE Or FORMS rIxED ST S.ELVI.1i1 IS GENERATED Sw 

0 00 0 00 0 0 0 0 00 0 00 000 1 00 00 0 
0 00 0 00 0 20 0 01 0 00 0 00 0 00 00 0 
0 0?20 0-1 0 0 0 0 00 0 00 000 0 00 00 0 
0 00 0 00 0 0 0 201 0 00 0 00 0 00 00 0 
0 0 0 0?-I 0 0 0 0 00 0 00 000 0 00 00 0 
0 0-1 0-11I 0 10 101 000 0 01 0 00 00 0 

BRAVAIS GR OU S.ELVI.1.1 IS 0-EQUIVALENT TO S.ELVI.1.9 



Tnc SPACE or r0m FIxED ST S.XLVI.1.fl IS G.CEoAiEO Or 

I -1 1 1 0 1 1 1 0 0--1 1 1 1 0 0 0 1 0 0 0 0 0 0 
11-1-1~0 -1 -10011 10 0 01 0 00 00 0 

1 -1 1 1 0 1 0 0 1 -1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 
1 -1 1 1 0 1 0 0 -1 1 0 0 0 0 0 0 0 0 0 0 1 1 1 0 

0 0 0 0 1 0 -1 1 0 0 1 1 0 0 0 0 0 0 0 0 -1 -1 1 0 
1 -1 11I0 1 -10011 110 0 01 0 00 00 0 

THE SLWJOGOL OF S.XLVI.1.1 IS Q-CQJI VALCNT 10 S.XLVI.1.2? HAS IOEMx 2 AVO IS CESCRATED 8' 

1 00 0 00 0 10 0 00 0 10 0 00 1 00 0 00 1 00 00 0 
0 -1 0 0 0 0 -1 0 0 0 0 0 -1 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 
0 0 10 0 0 000-1 00 0 0 0 100 0 0 10 00 0 0 100 0 
0 0 0 100 0 0 10 00 0 0 10 00 0 0 0 100 0 00 10 0 
0 0 0 0 1 00 0001 000 00001 00 0 000-1 0 0 00 0 10 
0 00 0 01 000 0 01 0 00 0 01 0 00 0 01 0 0 0 0 0 

TIC OtAVAIS GRO1P SM L V I1. 27. MuICO IS THE INTERSECTIPII OIF T12?IIS.XrLVI.1.161X271 DAC CALb.Zi. IS GENCRAICO IST 

1 0 0 0 0 0 1 0 0 1 0 1 1 0 1 0 0 1 0 -1 0 0 0 -1 1 0 0 0 0 0 
1 0 1 1 0 1 1 0 1 1 0 1 1 0 1 1 0 1 -1 0 0 0 0 -1 0 1 -1 -1 1 0 
O 0 1 0 0 0 1-1 1 1I-1 0 1 -1 1 1 -1 0 0 0 1 0 0 0 0 0 0 -1 1 0 
0 0 0 100 0 0 1 101 00 1 10 1 0 0 0 100 0 0-1 0 10 
0 00 0 10 1110 1 11110 1 0 00 0 10 0 00 0 10 

-1 1 -1 -1 0 0 -1 1-1- 0 -1 -1 I?- 0 I1 0 0 0 0 0 1 0 0 1 1- 

ORDER Oir BRAVAIS GOnot S.XLVI.1.28 ?20 

BASIS OF LATTICE OEFINING S.XLVI.1.28 INvERSE TRANSOwiATION TtMB ELEMICUTART DIVISORS OF X1201 

1 00 00 2 2 0 -2 -1 -1 
1 I- 1 1 I -1 2 -2 0 2 1 1 

X421 z 0 0 -1 0 1 0 4*TI281a 0 0 -? 0 1 11 1 1 2 2 4 
0 0 0 10-1 0 0 0 2 -11 
0 0 1-1100 201 1 
0 0111 0 0 0-2-11 

THE SPACE OF FORM$ FIXCO ST S.XLVI.1.28 IS GEICRATEO OT 

2 01-1 0 0 0 0 00 0 00 000 0 00 00 0 
0 2 -1- 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1 -1 1 1 1 -1 0 0 1 0 -1 0 0 0 1- 1-1 0 0 1 1 1 I 
1 -1 1 1 1 -1 0 0 0 1 0 -1 0 0 1 1-1 1 0 0 1 1 1 1 
1 -1 1 1 1 -1 0 0 -1 0 1 0 0 0 1- 1-1 0 0 1 1 1 1 

-1 1 -1 -1 -1 1 0 0 0 -1 0 1 0 0 - 1-1 1 0 0 I 1 1 1 

THE SlJSGROUP OF tMXLVI.1.1 IS 0-EQUIVALENT TO S.XLVI.1.28 WAS INDEK 2 ADJ IS GENERATED ST 

0 -10 0 00 0 10 0 00 1 00 0 00 1 00 0 00 1 00 00 0 
1 00 0 00 1 00 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 10 00 0 0 10 00 0 0 10 00 0 0 0 100 0 00 10 0 
0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 -1 0 0 0 0 -1 0 0 0 0 0 -1 0 0 0 
0 0 0 0 1 00 0001 000 00001 00 0 000-1 0 0 00 0 10 
0 00 0 01 000 0 01 0 00 0 01 000 0 01 0 00 0 0-1 



THE SPACE CF FORK FIXED Si IS.MLWII.1.1? IS GENERATED 8' 

2 -1 1 0 00 000 0 00 11-0 00 0 00 00 0 
1?1 0 0 0 0 00 000 11-0 00 0 00 00 0 
11? 0 0 0 0 00 000 -1-10 00 0 00 00 0 

0 0 0 0 0 0 0 0 0 ? -1 -1 0 0 0 0 0 0 0 0 0 1 1 
0 0 0 0 0 0 0 0 0 -1 ? I1 0 0 0 0 0 0 0 0 0 1 1 
0 0 0 0 00 0 00-1I-1? 0a0 0 000 0 00 11 

TIC $SGAOCtOP OF S.XLVII.1.1 IS Q.EOUIVALENT TO S.ELVII.1.1? "AS I1CEm 4 AViD IS GENERATED BT 

0 10 0 00 1 00 0 00 1 -10 0 00 ' 00 00 0 
1 00 0 00 0 10 0 00 1 00 0 00 0 10 00 0 
0 0 10 00 0 0 0 100 0 0 10 0 0O0 1-l0CR 
0 0 0 100 0 0 10 00 0 0 0 100 0 0 100 0 
0 0 0 0 1 0 00001 00 0000 I10 0 00 0 10 
0 00 0 01 0 00 0 01 0 00 0 01 0 0 0 0 0 

THE BRAAYAIS GROJP S.MLVII.1.1?. WHICH IS THE INTEAECTIOI OF V4121.S.ENLVII.1.16s1.? AND GtLo6A'. IS GECAICAIEO 8BT 

010 0 00 100 0 00 0-10 000 100 00 0 
1 00 0 00 0 10 0 00 0 0 10 00 0 10 00 0 
0 0 10 00 0 0 10 00 1 00 0 00 0 0 100 0 
0 0 0 10 0 0 0 0003 0 0 0 10 0 0 000-1 0 
0 0 0 0 1 0 00001 00 0 0 0030 0 0 00 0-1 
0 00 001 0 0 0300 0 0 000 00 010 0 

4?2 
00"ttA Of SAAVAIS GROUP S.XLVII.1.13 144 2 ? 3 

BASIS (W LATTICE DEFiNING S.XLVII.1.13 INVERSE TRAI6ORPIATION 1sl3i ELPMENTAk? DIvISORS OF xill) 

0 10 1 0 -I4 -? 0 0 -1 -, 
00 0 01-100-2 -2 40 

11131 z 0 0 1 1 1 bTh). a 0 0 4 -2 -2 01 1 1 1 3 
0 -1 -1 1 1 1 4 -22?2 -2 0 
0 1011 -2 40 0?20 

-? 1 0 1 1-1-? -? 0 0 ? 0 

THE SPACE OF FORMS F INCD 8' 8.KXLWI1. 1.13 IS GENERIATED B'r 

0 0 0 0 0 0 000 0000 0 00 000 4 '?0 -??? 
0 ? 0 ? -1 -1 0 2 3 -1 -1 -1 0 1 0 1 I I *?2 1 0 1 -1 -1 
0 00 0 00 0 3 &0 0 0 0 00 000 0 00 00 0 
0 2 0 ? -I -1 0 -1 0 2 2 2 0 1 0 1 1 1 *,? 1 0 1 -1 -1 
0 -1 0-1 2 -1 0 -1 0 2 2 2 0 1 0 1 1 1 ? -1 0 -1 I 1 
0-1l 0-1 -1 2 0 -1 0 ? ? ? 0 1 0 1 1 1 '?-1 0 -1 I 1 

THE SUBGROP OF 8.XLYII.1.1 IS Q.CQUIVALENT TO 8.XLVII.1.l3 HAS tikER 4 AND IS GCENRATEO SV 

0 10 0 00 1 00 0 00 1 00 0 00 -11I0 0 00 0 10 00 0 
1 00 0 00 0 10 0 00 0 10 0 00 -1 00 0 00 -110 00 0 
0 0 10 00 0 0 0 100 0 0 10 00 0 0 10 00 0 00 10 0 
0 0 0 100 0 0 10 00 0 0 0 100 0 0 0 100 0 0-11I0 0 
0 00 0 10 0 0 0 0 1 00 0001 000 00001 00 0 000-1 0 
0 00 0 01 000 0 01 000 00 -1 0 00 0 01 0 00 00 1 



00C (Of ORAVAIS GO" SXlYLVIII.1.13 % 2* 3 

S5ASIS f LATTICE DEFINING lS.XLVIII.1.13 INVERS 1RA1.Sr00A1I0N TsI3i ELECINTARW DIVISORS OIF X1131 

2 0 1 0-1 -1 - 0 -4 a 1 3 
0-2 0 1 0 0 0 -6 0 0 3 3 

11131 s 0 0 1 1 0 1 12uul13a 0 O a -4 -2 -' 1 1 1 1 2 12 
0 0 0 0 1 1 0 0 O0 & & 
0 0 1 1 10 0 -4 a 4 0 
0 0-I 1 -1 1 0 0 4 4-4 0 

14 SPACE Of raOs irico 8I S.uLwII1.1.13 IS GENERATEO Dv 

4 0 2 0 -2-2 0 0 0 000 00 0 0 0 0 00 0 0 0 0 
0 4 0-2 00 0 0 0 0 00 00 0 0 0 00 00 0 0 0 0 
2 0 1 0 -1 -1 0 0 2 2 -1 1 0 0 1 1 1 -1 0 0 1 *1 1 -1 
0 -2 0 1 0 0 0 0 2 2 -1 1 0 0 1 1 1 -1 0 0 -1 1 *1 1 

-? 0 -1 0 1 1 0 0 -1 -1 2 1 0 0 1 1 1 -1 0 0 1 1 1 -1 
-2 0 -1 3 1 1 c 0 1 1 1 2 0 0 -1 -1 11 0 O I 1 I 

1H SO*A8. Of S.KLVIII.1.1 IS 0-EQUIVALEN T0 S.'LI H 4S INDEX 4 AN IS LENRAACTO eS 

1 0 0 0 00 1 0 0 0 o 0 01 0 0 0 0 0- 0 0 0 0 O 
0-1 0 0 0 0 0 1 0 0 0 0 I1 0 0 0 0 0 1 0 0 0 0 0 
0 0 1 0 00 00 0 1 00 00 1 0 00 00 0 1 0 0 
0 0 0 1 00 00 1 0 00 00 0 1 00 0 o -1 10 0 
0 0 0 0 1 0 0 0 0 1 *0 00 0 0 1 0 0 0 0 o I 0 
0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 01 0 0 0 0 0 1 

THE BRAVAIS GROUP S. XLVIII.I . Il sIC IS TH IkESECIION Of A13b.S I1.1.ul)a O G'b16.Z'. IS &cmcRtNcO s' 

1 0 0 0 0 0 1 0 1 1 -, 0 0 -1 0 0 1 0 0 1 -1 *1 0 0 
0 -1 0 1 0 0 C 1 0 0 0 0 ' 0 ' 0 0 -1 -I 0 .1 0 0 1 
O 0 1 0 0 0 0 0 0-1 0 0 0 0 1 - I 00 1 0 1 0 
O O 0 1 0 0 0 0 0 1 0 0 0 0 1 0 1 -1 0 0 -1 0 -1 1 
0 0 O 0 1 0 0 0 1 1 0 0 00 0 0 0 0 O O O I w O O 
0 0 0 O 0 1 0 0 0 0 0 0 0 0 0 0 O 1 0 0 O 0 1 0 



FAMILY : LI 
MJR OF PARAMETEAS OF FORHPAC( 4 

M$(R OF Z-CLASSCS OF ALMOST OECOMOSA8L( BRAVAIS G0QU 3 
W(R OF Z-CLASSES OF BRAVAIS GUPS 3 1 a 1 * 1 

5 1 
OROEC OF ALMOST DECOIOSAeLE BRAVAIS GROUP 8.LI.1.1 % ' ? * 3 

TH( SPACE C FORn fl0XEO 8' 8. I .1.1 IS GENCRATEO 81 

1 0 0 0 0 0 0 0 0 0 00 0 000 0 0 0 0 0 0 
0 1 0 0 0 0 0 00000 000100 00 0 0 0 0 
0 0 0 0 00 00 1 0 0 0 1 0 0 0 00 0 0 0 0 0 
0 0 0 O 0 0 0 0 0 1 0 0 0 10000 0 0 0 0 0 0 
0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 00 0 0 2-1 
0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 00 0 0 O- 2 

THE BRAYAIS GROUP 8.LI.1..1 IS rNERACTEO St 

0-1 0 0 00 -1 0 0 0 00 10 0 0 00 10 0 0 0 0 
1 0 0 0 0 0 010000 010000 0 1 0 0 0 0 
0 0 0-1 0 0 0 0-1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 
O 0 1 0 0 0 000100 000100 0 0 0 1 0 0 
0 0 O 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 
0 0 0 0 0 00000 000 0-1 1 0 0 0 0 10 

5 1 
00ttR OF ALMOST OCCOMOSASLC OAVAIS GAOUP 8.I.:1 * 2 a 3 

THE SPACE OrV VO FIXO St SLI2.a1 IS GENEIATEO 8f 

1 0 0 0 00 00 0 0 0 0 001 -1 0 0 0 0 0 0 0 0 
0 1 0 0 0 0 0 00000 00100 00 0 0 0 0 
0 0 0 0 00 00 1 0 00 3 1 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 00 00 0 1 00 0 1 1 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 00 00 0 0 0 0 O O O O O O O O O 0 2 -1 
O O a O O O 00 0 0 0 0 00 0 0 0 O0 0 0 0-1 2 

T1 SRAVAIS GROUP 8.L.I2.1 IS GENRATC0 8O 

0 -1 0 0 0 0 *1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 
1 0 0 0 0 0 010000 010000 0 1 0 0 0 0 
0 0 0 1 0 0 0 00100 001 0 00 001000 
O 0 1 0 0 0 001000 000100 0 0 0 1 0 0 
0 0 O 0 1 0 O 0 0 0 10 000 01 0 0 0 0 0 1 
0 0 0 O 0 1 0 0 0 0 0 1 0 0 0 0 1 1 0 0 0 0 1 0 



OKR 0F ORAVAIS GRO .XlV.1.3: % 2 * 3 

BASIS OF LATTICE DEVINIK S.XXIV.1.3 : INVES TRAWSFWTIOI TI3, CLEMENTART OlVISORS OIF X131 

0 0 1 0 00 00 0 2 0 0 O 
0 0 0 1 00 00 0 0 2 0 O 

X131 10 0 0 0 0 21s3 200 0 11 1 2 
0 1 0 0 00 0? 2 0 0 0 0 
0 0 0 0 1 -1 0 0 0 0 1 1 
0 0 O 0 1 1 0 0 0 0-11 

THE SPACE OF FORM FICO ST S.xXIv.1.3 IS GENEPATYO Ov 

0 0 0 0 00 10 0 0 0 0 0 1 0 0 0 0 0 0 0 000 0 0 0000 0 0 0 0 0 0 
0 0 0 0 00 00 0 0 0 0 1 0 0 0 0 0 0 1000 0 0 0000 0 0 0 0 0 0 
0 0 2 -1 00 00 0 0 0 0 00 0 0 00 00 0 0 00 00 0 0 0 0 00 0 0 0 0 
0 0-1 2 ?00 00 0 0 00 00 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 0 
0 0 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 0 00 0 0 1 -1 0 0 0 0 1 1 
0 0 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 0 00 0 0 -11 0 0 0 0 11 

BRAVAIS GROUSxPaXIV.1.1 IS Q-EWIVAtEMT TO S.XXEIV.13 

THE YRVAIS Go. S.XEIV.1.3 IS GENERATEO ST 

1 0 0 0 00 1 0 0 0 0 0 -1 0 0 0 00 1 0 0 0 0 0 1 0 0 0 0 0 
0 1 0 0 0 0 0 1 0 0 0 0 0 -1 000 010 0 0 0 1 0 0 0 0 
0 0 0 1 00 00 0 1 00 00 1 0 00 00 1 0 0 00 00 1 0 0 0 
0 0-11 0 0 00 1 0 00 00 0 1 00 00 0 1 0 O0 00 0 1 0 0 
0 0 0 0 10 00 0 0 1 O0 00 0 0 1 O 0 00 0 0 0 1 00 0 0 0 -1 
0 00 0 01 0 00 0 01 000 0 01 0 0 0 0 10 0 000-1 0 

51 
OROta Of BRAAVIS GRO0P S.XXIV.1.4 2 * 3 

BsSzS Of LATTICE DEFINING S.xxIV.1.4 INVERSE TRANSFWATION T141 ELEICNTART DIVISORS Of x:4s 

0 0 0 1 00 00 0 ? 2 0 0 
0 1 0 0 00 0 2 0 0 0 0 

Z1: - 0 0 1 0 0 0 26T141 3 0 0 2 0 0 0 1 1 1 1 1 2 
1 0 0 0 0 0 2 0 0 0 0 0 
0 0 1 0 1 0 - - 
0 0 0 0 -1 0 - 0 

THC SPACE OIF FORMS FIXED 5T S.XXIV.1.4 IS GENERATED Sf 

0 0 0 0 00 00 0 0 00 00 O1 000 1 0 0 0 0 00 0 0 0 0 00 0 0 0 0 
0 2 0O1 0 0 00 0 0 00 00 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 0 
0 0 0 0 00 00 1 0 0 00 10 0 0 0 0 00 0 0 00 00 1 0 1 1 00 0 0 0 0 
0-10 2 00 00 0 0 00 00 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 0 
0 0 0000 0 0000 0 0000 00 0 0 00 00 0 0 0 0 -1 
0 0 0 000 0 0 000 0 0000 00 0 0 00 0010 0 0-1 1 

BRAVAIS GROW 5.xxIV.1.1 IS Q-EOLPIVALINT TO S.XXIV.1.4 



FAMILY * XXV 
m09C OF PAAIATERS OF FQW9SPAC( 
IW R OF Z-CLASSCS Of ALMOST IECOOSA( RAVAIS GROPS * 
HU(R OF ZCLASSES OF BRAVAIS GROUPS 7 

ORDER OF ALMOST ECOSCw SAKE IBAAVAIS GAOu9 BXxxv.t. i 1 a 2 

THE SPACE OF FORMS FIXEO Sf S.Xxv.l.l IS ENRACTEO ST 

1 0 0 0 00 0 00 000 0 0 10 00 0 0 0 10 0 0 00 000 0 00 00 0 
0 10 0 0 0 0 00 000 0 0 0 100 0 0-1 0 00 0 00 0 00 0 00 00 0 
0 00 0 00 0 0 10 00 1 00 0 00 0 -10 0 00 0 00 0 00 0 00 00 0 
0 00 0 00 0 0 0 100 0 10 0 00 1 0 0 0 00 0 00 000 0 00 00 0 
0 0 0 0 0 000 0000 000 0000 0 0 000 0000 0 0 0010 0 00 00 0 
0 0 0 0 0 000 0000 000 0000 0 0 000 0000 0 00 000 0 00 00 1 

THE BRAVAIS GROW# S.X3V.1.1 IS GENERAYEO ST 

0 -10 0 00 1 00 0 00 1 00 00 0 
1 00 0 00 0 10 0 00 0 10 00 0 
0 00-1 00 0 0 10 00 0 0 100 0 
0 0 10 00 0 0 0 100 0 00 10 0 
0 0 0 0 10 0 000-1 0 0 00 0 10 
0 00 0 01 0 00 0 01 00 0 00-1 

ORDER Of BRAVAIS CROP S.XXV.1.,2 t 16 *2 

BASIS OF LATTICE DEFINING S.XXV.1.2 INVCRSE TRAkSFOIMATION TUI C LCICENTART OIVIS0tS Of X212 

0 00 0 10 0 0 200 0 

X412 I 0 0 0 0 0 2.Tr12 a 0 0 0 0 0 2 1 1 1 1 1 2 
0 1 0 0 0 0 -1 1 0 0-1 0 
0 0 0-1 01 2 00 00 0 
0 0 10 00 -11I0 0 10 

THE SPACE OF FOAMS IFIXCO ST S.XXV.1.2 IS WCREIATEO ST 

0 00 0 00 1 0 0 0 0 0 00001 00 000-1 -1- 0 00 0 00 0 00 00 0 
0 00 0 00 0 10 0 00 0 00 1 11 0 0 0 0 10 0 00 000 0 00 00 0 
0 0 0 0 0 000 0000 000 0000 0 0 000 0000 0 00 000 0 0 100 0 
0 00 1 11 0 00 0 00 0 10 0 00 -10 0 0 0 0 00010 -1 0 00 00 0 
0 00 1 21 0 00 0 00 1 10 0 00 I1 10 0 00 0 00 000 0 00 00 0 
0 00 1 11 0 00 0 00 0 10 0 00 10 0 0 00 0 00-1 01 0 00 00 0 

RAAvAIS GA*0P SxMV..1. 1S Q-COUIVALENT TO SfXXV.1.2 

THE SRAVAIS GROUJP S.XXV.1.2 IS GVNERATCO SWi 

0 -10 0 00 1 00 0 00 1 00 00 0 
1 00 0 00 0 10 0 00 0 10 00 0 
0 0 10 00 0 0 10 00 0 0-100 0 
0 00 1 10 000 0 01 0 00 10 0 
0 0 0 -1 -1 -1 0 0 0 0 1 0 0 0 0 0 1 0 
0 00 0 11 0 0 0 100 0 00 00 1 



THE BRAVAIS GROUtt B.xvIII.1.2. mICH IS THE INTEC(CTIOW OF TZ9.Sl9XwIII.1.1.X121 PS 6t'b.Z'. IS GAEAATIEO B. 

1 0 0 0 0 0 -1 0 0 0 0 0 
0 0 10 00 0 0 100 0 
0 10 0 00 0 -110 0 0 
0 0 0 0 -1 0 0 0 0 0 0 -1 
0 0 0 -1 0 0 0 0 0 1 0 0 

ORDE OF BRAVAIS GAL S.XXVIIJ.1.3 12 a 22 3 

BASIS OF LATTICE DEFINING S.XXVIII.1.3 INV(-S TRANSFORMATION TI3 (LEUCNTAAT DIVISOR OIF X131 

1 010 00 2-1 00-10 
0 110 0 0 1200 10 

1331 z 0 0 0 0 1 -1 3T tt 31 Ia 0 0 1 0 1 1 1 1 3 3 
0 0 0 -1 0 001 -2 01 

-1 -11 0 0 0 0 0 1 - O 
0 O 00 111 0 0-2 1 0 1 

THE SPACE O F FIXED Si S.XXVIII.1.3 IS GEHERATEO ST 

2 -1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 -2 1 1 -1 0 0 0 0 0 0-1 -t -1 0 0 0 0 0 0 
-1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 -2 1 1 1 1 -1 0 0 0 0 0 0 -1 -1 -1 0 0 0 0 0 0 

1 1 2 0 0 0 0 0 0 0 0 0 0 0 0 -1 2 -1 -1 -1 1 0 0 0 0 0 0 10 0 0 0 0 0 
0 0 0 0 00 00 0 2-1 -1 1 -2 -1 0 00 0 0 0 0 0 -1- 1000 00 0 1 
0 0 O 0 0 0 000-12-1 2000 0 0 0 0 0 0 -000 00 0 1 
0 0 0 0 0 0 0 0 0 -1 -1 2 -2 1 -1 0 0 0 0 0 0 0 0 0 -10 0 0 0 0 0 1 1 

THE SUSGAOqP OF S.XIVIII.11 IS Q-(OEUIVALENT TO S.XEVIII.1.3 HAS INDM 2 A15 IS GENRATED ST 

0 1 0 0 00 1 -1 0 0 0 0 
1 0 0 0 00 10 0 0 0 0 
0 0 0 1 00 00 1 -1 0 0 
0 0 1 0 00 00 1 0 0 0 
0 0 0 0 10 00 0 0 -10 
0 0 0 0 01 00 0 0 0 -1 

TIC SRAVAIS CROI 9.XXVIII.l.3. IICH IS THE INTERSECTION OF TrC,aaXX.1I1.1.t.X131 AN?10 GLo.?. IS GEHERATEo Si 

0 1 0 0 00 0 -1 0 0 0 0 
1 0 0 0 00 00 1 0 0 0 
0 0 1 0 00 10 0 0 0 0 
0 0 0 0 0 1 0 0 0 0-1 0 
0 0 0 0 10 0 0 0 0 -1 
0 0 0 1 0 0 0 0 0-1 0 0 



060CR 0I 9RAVAIS G P S.XX31.1.w3 ? 120 a 2 

BASIS OF LATTICE FINING S.xx1 I..13 IN:tSE TRMSSF01MTIOt TI31 CELCICTART DIVISOS Olr XII)i 

10 0010 1 1.1 00 0 
10 001100 -1 1 t 1 

11)3 : 0 0 0 0 0 10 0 0 0 2 0 1 1 1 * 2 2 
0 1 0 -1 0 00 11 O 1 1 I 
0 0 1 0 0 0 e1 ' -1 0 0 0 
0 1-1 1 0 2 0 0 0 

TIC SPACE O'f IF FINCO OT 8.31X.1.13 IS GERAYTEDO ST 

2 0 0 0 01 00 0 0 0 0 00 0 0 00 00 0 0 0 0 00 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 -1I 0 1 0 0 0 0 0 0 0 1 1 10 0 
0 0 0 0 0 0 000 0 00 0 00 000 0 0 10 00 0- 10 0 
0 0 0 0 00 0 00 000 0 -1I0 10-1I 0 00 0 00 0110 0 
0 00 0 21 0 0 0 0 0 0 000 000 0 00 0 00 0 00 00 0 
1 00 0 11 000 0 01 0 10 -10 1 0 00 0 00 0 00 00 0 

SPAVAIS GA"OPS.3XX11.. IS 0-EQUIVAtENT 10 S.3331.I.13 

THC SPAVAIS C*OUP SB.Xxf31..I3 IS GEOCRATIED SrI 

0 0 0 0 .11 1 00 0 00 1 00 0 01 100 0 00 ' 00 0 00 1 00 00 0 
0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0 -1 0 1 -1 0 0 0 0 0 1 -1 0 0 
0 0 10 00 0 0 10 00 0 0 10 00 0 0 10 00 0 0-1 0 00 0 01 00 0 
0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 .1 0 1 0 0 0 1 0 0 -1 1 0 0 0.-1 1 0 0 0 
1 0 0 0 0 0 0 0 0 0 -1 .1 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 0 1 0 9 0 0 0 1 0 
0 00 0 01 000 0 01 0 0 0 0 01 0 00 0 01 000 0 01 0 0 000 1 

00R 0I1 WAVAIS GR4P 8.3x31.1.14 Ifl 2 

BASIS OF LATTICE DEFINING S.xf3I.1.14 IMkERSC WAWPOSTIO#4 v14' CELEICENTART DIVISORS OIF 311141 

1 00 0 00 2 00 00 0 
0 10 0 00 0 20 00 0 

11141s ~0 0 1 0-1 0 26T1414z 0 0 1 1 0 01 11122 
0 010 10 0 00 01 1 
00 010- 0 0 -1 1 0 0 
0 00101 00 00-1 

T OE SPACE OF FO F IED OT 8.3131.1.14 IS OOEIORATEO ST 

1 0 0 0 0 00 0000 0 0 000 0 00 0 00 000 0 00 00 0 
0 10 0 0 000 00000 00 000 0 00 0 00 000 0 00 00 0 
0 0 0 0 00 001 0d- 0 001 0 1 0 0 00 000 0 00 00 0 
0 0 0 0 0 000 000 0 000 0000 0 0 000I0 -I 0 00 10 1 
0 00 0 00 0 0-1 0 10 0 0 10 1 0 0 00 000 0 00 00 0 
0 0 0 0 0 00 0000 0 0 000 0 00 000.01 0 00 10 1 

SRAVAIS GO" 8.3x1x1.1 IS Q-(uIVA.ET TO S.xt.. 



000R OF BOAVAIS G" S.XXXl.134 6 4 z 2 

BASIS OF LATTICE IXFISIING S.XXEI-.1A4 ' INVER TRASOAMTIOW TO34t ?LCNIIAAT DIVISOS OF X1341 

1 1 1 0 0.-1 2 22-2 0 2 
1 -1 -1 1 1 0 0 -2 -1 2 2 -1 

X1341 a 0 0 0 -1 1 1 46T1341 a 2 0 1 0 -2 1 1 1 2 2 4 
0 0 0 0 0-2 2 0 0 
1 1 -1 00 0 0 0 0 2 0 -2 
0 0 0 1 -1 1 0 0 2 0 0 2 

ti SPACE Of F0Ul IFED SOT 8.XXX1.1.34 IS GEICRATCO ST 

2 0 0 1 1 -1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 -0 0 0 0 0 0 0 0 0 
0 2 2.1 1 -1 0 0 0 0 0 0 0 0 0 0 0 0 ' 1 -10 0 0 0 0 0 0 0 0 
0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 
1.1 -1 1 0 0 0 0 1 -1 -1 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 1 -1 1 
1 -1 -1 1 1*0 0 0 0 -1 11 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 -' 1.1 
-1- 10 0 1 0 0 0 -1 11 0 0 0 111 0 0 0 0 0 0 0 0 0 1 - 

ti SSGR'OUP Of .XfXI.1.1 IS O-EQuIwALENT to S.lXfI.1.34 HAS INts 2 t IS GENOATEO sT 

1 00 0 00 0 10 0 00 1 00 0 00 1 00 0 00 0 10 00 0 
0-1 0 0 0 0 -1 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 -1 0 0 0 0 0 
0 0 10 00 0 0-1 0 00 0 0 10 00 0 0 10 00 0 0 100 0 
0 0 0 100 0 0 0 10 0 0 00-1 00 0 0 0 100 0 00 10 0 
0 0 0 0 1 

O O O O * O O O 
0 000 0 0 0 0 0 00 1 0 

O O O * O 

0 0 0 0 01 00 0 0 01 00 0 0 0 3 000001 0 0 0 0 0 1 

t?H WAVAIS GAOLP S.mfll.1.34. WHICH IS THE INTERSCTION OF' 134ma8.XNsxI.1.X134l1 AC GL46.Z'. IS GECMEtAO T I 

0 1 1 -1 -1 0 0 -1 -1 1 -1 0 1 0 0 1 1 1 t 0 0 0 0 0 0 -1 - -1 1 0 
1 0. 1 1 0 1 1 0 0 1 0 0 1 0 -1 -1 -, I 0 1 0 0 0 1 * 0 1 0 0 
0 0 1 0 0 0 0 -1 0 1 0 0 0 0 1 0 0 0 1 1 0 0 0 0 0- 0 0 1 0 
0 0 0 1 0 0 0 0 0 0 1 1 0 0 0 0 -1 -I 0 0 0 1 0 0 0 0 0 1 0 0 
0 0 0 0 10 00 0 0 1 O 0 00 0 -1 0-1 00 0 0 1 0 00 0 1 0 1 
0 0 0 0 0 1 0 0 0 1 -10 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 -11 0 

6 
00C OIF BRAVAIS GIOUP S.Xxx1.1l3 : 4 a 2 

BASIS OF LATTICE EXFINING S.mmnl.. I .vE TtRS TRAVOTIWo Tafl3 ELEIENTARV DIVISORS OF xo3*n 
0 0 0 .110 00 0 2 2 0 
0 0 1 0 01 0 0 00-2 2 0 

Xnf5l 0 0 -1 1 1 1 4.wi3$1 a 0 2 -1 0 0 1 1 1 1 2 2 4 
1 1 0 0 0 0 -2 0 1 0 0 1 
1 1 0 0 0 0 2 0 1 9 0 1 
0 0 1 1 1 -1 0 2 1 0 0-1 



ORDER OF RAVAIS GRP .XXXII.. : 2 3 

BASIS OF LATTICE OEFIWING S.XXtII.1.b ISWERS TRANSFOUTIOW T161 CLEL(ETART r IVISS OF X16 
00 10-10 0 0 0 0 0 
0 001-10 0 0 0 0 

fIGS 0 0 1 6ISa 4 *2 2 0 0 01 1 1 1 1 6 
0 01 - *4 21 30 0 
1 0 0 0 0 0 *- 2 0 0 0 
010 0 00 22-30 0 

THE SPACE OF7 F FIXEo ST S.XXXII.1.6 IS OCUCOAYC T OT 

0 00 0 00 0 0 0 0 0 0 000 000 100 0 00 0 00 00 0 
0 0 0 0 0 00 0000 0 0 000 0 00 0 00 000 0 10 00 0 
0 0 2-1110 01110 011-1-1 00000 0 00 00 0 
0 0 1 2-1 2 0 0 1 1 1 1 0 0 1 1- -1 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 -1- 1 0 0 1 1 1 1 0 0 - -1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 1 2-1 2 0 0 1 1 1 1 0 0 - -1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 

THC S#SW OP OF S.XOXII.1.1 IS 0-EQUIVALENT TO S.3NXII.16 HAS iNRa 2 2 IS GCOAATCO Sf 

010000 1-10 00 1 000 f0 0 100 00 0 0 10 0 0 00 
1 00 0 00 1 00 0 00 0 10 0 00 0 10 0 00 01I0 00 0 
0 0 10 00 0 0-1 0 00 0 0 10 00 0 0 10 00 0 0 100 0 
0 0 0 100 0 0 0 10 0 0 00-1 00 0 0 0 100 0 00 10 0 
0 0 0 0 1 00 0001 000 00001 00 0 000-1 0 0 00 0 10 
0 00 0 01 000 0 01 000 001 0 00 0 01 0 0 0 00-1 

ti BAVAIS C*Ot S.XxhII16. WHICH IS THE IbNTCA$CCTIOW OF s I O 6.Zo. IS WC$ ERAT(0 ST 

1 00 0 00 1 00 0 00 1 00 0 00 100 0 00 1 00 00 0 
0 10 0 00 0 10 0 00 0 10 0 00 0 10 0 00 0 -10 00 0 
0 0 0 1 0 1 0 0 0 -1 0 -1 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 
0 0 1 0 0 -1 00 0 1 -10 00 -10 1 0 01 O O 0 00 0 1 0 0 
0 0 0 0 10 00 -10 0 0 00 0 00 00 0 0 10 00 0 0 1 0 
0 0 0 0 0 1 0 0 0 - 0 0 0 0 11- 0 0 0 0 0 0 1 0 0 0 0 0 1 

O (R Of WAVAIS C P S 1? 2 * 3 

BASIS Jr LATTICE DEFINING S.EI.?INVERSE TRAWSFWMTIOW TI?' (LDCINTART DIVISOR OIF xi?i 

0 0 0-11I0 0 00 00 6 
0 00 01* 0 00 33 0 

31I71 0 0 0 1 1 1601171 2 0 0 0 -3 3 01 1 1 1 1 6 
01-0 00 *4 2 200 0 
0 1 1 0 22 2 0 0 0 
1 0 0 0 0 0 O | O 0 0 0 



ORDR OF WAVAIS C O xtP S.XXXIII.1.3 32 * 2 

BASIS OF LATTICIE EFIM IwG S.XXXIII.1.3 INVERSE TRA3fORMATIOW Tt3) ELEINYTART DIVISORS OF X133 

1 0 0 0 0 0 2 0 0 0 0 0 
0 1 0 0 0 0 0 2 0 0 0 0 

X131 0 0 1 0 0 0 2ST13 3 0 0 2 0 0 0 1 1 1 1 1 2 
0 0 0 1 00 00 0 2 0 0 
00 0 01100 0 01 
0 00 0110 00 0-1 

TH SPACE O f F FIXEO OT .XExIII.1.3 IS GENERATED S 

1 0 0 0 00 0 00 000 0 0 10 0 0 0 00 000 0 00 00 0 
0 10 0 0 0 0 00 000 0 0 0 10 0 0 00 000 0 00 00 0 
0 00 0 00 0 0 10 00 1 0 0 0 00 0 00 000 0 00 00 0 
0 00 0 00 0 0 0 100 0 10 0 0 0 0 00 000 0 00 00 0 
0 0 0 0 0 00 0000 0 0 000 0 00 000 0110 00 01 
0 0 0 0 0 00 0000 0 0 000 0 00 000 0-110 0001 

BRAWAIS GROUP S.xxxIII.1.1 IS O-COUIvAuIwT TO S.XnXIII.1.3 

TC OWAVAIS GAO OS.XXOIII.*.3 IS GUCROOATCD ST 

0.1 0 0 00 -1 0 0 00 0100 000 100 00 0 
1 00 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 0-1 00 0 0-1 0 00 0 0 10 00 0 0 100 0 
0 0 10 00 0 0 0 100 0 0 0 100 0 00 10 0 
0 0 0 0 1 0 00001 00 0 00 001 0 00 0 0-1 
0 00 001 000 001 0 0 0 0 10 00 00-0 

S 

ORDER OF WRVAIS GROUP OSXXXIIIO1.4 f 2 

OASIS OF LATTICE DEFINING S.lXXIIl1.4 INORE TRAOSfoaMATOOO TO4I ELEI%NTART DIVISORS OIF X14 

0 0 10 00 0 0 200 0 
0 0 1 100 0 00 20 0 

XI4a a I 0 0 0 0 0 2*1414 a 2 0 0 0 0 01 1 1 1 1 2 
0140 0 00 -220 000 
0 0 0 -1 1 1 I~ 0 0 1- 
00 00-1 -11I0 01 

T O SPACE OF F F I XED SO S OXOXIIIWAO O IS GENERATED ST 

0 00 0 00 1 0 0 0 0 0 0010 00 0 00 000 0 00 00 0 
0 00 0 00 0 10 0 00 0 0 110 0 0 00 000 0 00 00 0 
0 0 210 0 0 00 000 1 10 0 0 0 0 00 000 0 00 00 0 
0 01 100 0 00 0 00 0 10 0 0 0 0001-1-1 0000 0 
0 0 0 000 0 0 000 00 0 0 00 000-1 0 0 0 0 
0 0 0 0 0 00 0000 0 0 000 0 00 000-1100 00-1 

ORAVAIS GROUP OSXXIII..1 IS O-EQUIVALENT To SO.OXIII1O4 



THC WAVAIS CAOKP S.XXXIII.3.5 IS GEICRATED ST 

--0 00 0 0 0-1-111I 100 0 00 100 00 0 
2 1 0 0 0 0 0 -t 2 0 -I -I 0 1 0 0 0 0 0 1 0 0 0 0 

10 10 0 0 0 10 00 00 10 00 0 0 1011 
-0 -1 0 1 -l 0 m0 1 1 O O O O 0 00 0 -1 - 
0 0 0 0100 00001 00 0 00 001 00 00 01 
0 0 0 001 000 001 0 0 0 01 0 0000-10 

4 
OAOEA OF WVAIS O Rt OB.EEXIII.3.6 1 2 

BASIS OF LATTICE DEFINISG B.EEXIII.3.6 IMYCUSE t"AAK MTIWS T16, ?CEETMv DIVISOAS OF X411 

0 1-10 0 0 0 2-20 0 
1 0 0 00 2 0 0 -2 

1161 1 -1 0 0 1 0 1 44T161 z -2 0 0 -2 1 1 1 1 1 1 2 4 
0 -1 -1 0 0 0 2 2 0-1 1 
0 0 0 0 0 0 O 0 2 2 
0 0 0 0 1 1 0 2 -2 

TIC SPACC OF FOI$ FIXED 8' 8.XXX111.3.6 IS GENCRATE IDT 

2 0 0 0 0-1 2 0 0 0 0-1 0-2 0 0 0 0 0 0 0 0 00 0 0 0 0 
0 2 0 0-1 0 0-2 0 0 0 -2 0 0 0 0 0 O 0 0 0 0 0 0 0 0 0 O 
O 0 2 0-1 0 O 0 2 0 O O O 00-2 0 0 0 0 0 00 00 0 0 0 0 
0 0 0 2 0 1 0 0 0-2 0-1 0 0-2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 -1 -1 0 1 0 0 1 -1 0 0 0 1 0 0 1 0 0 0 0 0 0 1 1 0 0 0 0 1 -1 

-1 0 0 1 0 1 -1 0 0 -1 0 0 0 1 -1 0 0 0 0 0 0 0 1 1 0 0 0 0 -1 

THE SSGOW OF SxaxIII.3.1 IS O-COUIVALCNT To S.xxxIII.3.6 HAS I1X 2 AND IS GCCAATCO ST 

0 0 0 1 00 01 0 0 0 o0 01 0 0 0 0 
0 0 1 0 0 0 I1 0 0 0 0 0 -1 0 0 0 0 0 
0 1 0 0 00 00 0 1 0 *0 00 0 1 0 0 
1 0 0 0 00 00 - 1 000 00 1 0 0 0 
0 0 0 0 10 00 0 0 - 10 00 0 0 1 0 
0 0 0 0 01 00 0 0 0 1 00 0 0 0 

TIC BAVAIS GXOP 9.11EI1.3.6. 104C" IS TM( INTERSCTION CF 1 .1lIII.31s A Q.6.Zl. IS GEERAT(0 SW 

-1 0 0 0 0 1 0 0 1 0-1 0 0 0 1 0 0 0 
0-10010 000100 0 0 0 1 0 
0 0 1 0 00 -10 0 0 0 0 -1 0 00 1 
0 0 0 1 0 0 0 -10 0 0 O O -1 0 0 0 0 
0 0 0 0 10 00 0 0 0 -1 0 0 1 O O O 
0 0 0 0 01 00 0 0 -10 00 0 0 1 0 



TiE ORAVAIS Gf0tOsD.XIXVW *.av7. wHICec IS THE INeT(WACTION OF us7iuSXXhv1l.uhX'?s AND QL6.Zl. IS GENERAT(0 SDT 

1 00 0 00 1 00 0 00 1 00 0 00 *1 00 00 0 
0 0 0 0 1 0 0 0 0 1 0 0 0 0.-1 0 0 1 0 1 0 0 0 -1 
0 0 1 0 0 0 0 0 0 0.-1 1 0 0 0 0 -1 1 0 0 1 0 0 -1 
0 0 0 1 0 0 0-1 0 0 0 1 0 -1 0 0 0 1 0 0 0 1 0 -1 
0 10 0 00 0 0 10 0 00 000-1 01 00 0 0 1 
0 00 0 01 000 0 01 0 00 0 01 00 0 0 0 

0Q(R OF BRAVAIS OAUPO* S3hNV.1.8 128 2 

BASIS OFr LATTICE DErINING. 9.uuXV.1.9 INWfRSE TRANSFOASTIOW SIfi ELECPCNTAAW OIVISORS OF Xu'S' 

1 00 0 00 2?00 00 0 
1 10 0 10 -11I0 0.-10 

urnS IDIa 0 0 1 0 0 -1 ?u''a 0 0 1 1 0 1 1 1112 2 
0 0 0 100 0 00?20 0 
0 -10 0 10 .11I0 0 10 
0 0 1 -1 0 1 0 0 -1101 

THE SPACE OWF OUtS r Ix SED 5NNNWXXV1.9 IS 0E#CERATEO 5'T 

? 10 0 1 0 00 0000 0 0 000 0000 0 00 000 0 00 00 0 
1 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 .1 0 0 0- 1 0 .1 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 1 0 0 I1 0 0 0 0 0 0 0 . 0 0 10 0 0 1d 0 1 
0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 10 0- 0 0 0- 1 0I 
1 1 0 0 1 0 0 0 0 0 0 0 0 I1 0 0 1 0 0 0 1 -1I 0 1 0 0 0 0 a) 0 
0 0 0 0 0 0 00-10 01 0 00 0 00 010 010 001-0 1 

BRAVAtS GAOt* S.hhxv1.1. IS Q-COWIVAENT TO SAxxXvA.1 

THEICRAvAIs GjKP SeaMY' S.i IS CGE#CAAT(O Sbi 
-1 1 0 0 -1 0 1 1 0 0 1 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 

110 00 00 0 000.-10 0 10 0 00 0 1 00 00 0 00 0 10 
0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 -1 0 0 0 0 1 0 0 0 0 0 0 1 0 -1 
0 0 0 1 0 0 0 0 0 1 0 0 0 0 1 0 0 -1 0 0 1 0 0-'1 0 0 0 1 0 0 
1 00 0 10 0.1 0 0 00 0 0 001 0 0 0 0010 0 10 00 0 
0 0 0 0 0 1 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1 -1 0 0 0 0 -1 10 0 

O00(f Of BRAVAIS GR0LFID 5xvM.1. qi 64 2 

OASIS Or LATTICE DEFINhINGO SXNaW Ii IsvCASE TRAAOWMATIOW vtcis ELEMEk'TARi 0IVISOaS Of uscis 

0 0 0 101 0 00 00?2 
0 1 10 10 0 1 *1 00 0 

X ii' 0 -1 1 0 1 0 ?I~~ 0 0 1 0111222 
0 0 0.-1 0 1 10 0 -1 0 0 
0 -1 I 11.1 -1 10 10 -1 0 
1 00 0 00 100 10 0 



4 
OAR Of MAflAS GAOi9.xnxVllI.1.3 16 a 2 

sBSzS OF LATTICE OFINING S.XXVIII.1.3 IwvCR$ TRANSFOWATION 131 ?LEOEWTAAV DIVISOS OF EI3I 

1 0 0 0 0 0 2 0 0 0 0 0 
0 1 0 0 0 0 0 2 0 0 0 0 

X131 ? 0 0 0 -1 -1 0 2*TI3 a 0 0 0 1 - 0 1 1 1 2 2 
0 0 00 0 0-1 0 0-1 
O 01 0 0 10 0- 0 0 1 
0 0 0-11 0 0 0 10 

TnE SPACE oF F FIos O oT S.XXVIItl.1.3 IS GENERATCO OT 

1 0 0 0 00 00 0 0 0 0 00 0 -1 -10 00 1 0 0 1 00 0 0 0 0 
0 1 0 0 00 00 0 0 0 0 00 1 O 0 1 0 0 0 1 1 0 0 0 0 0 0 0 
0 0 0 0 00 00 1 0 0 1 01 0 0 0 0 10 0 0 0 0 00 0 0 0 -1 
0 0 0 0 00 00 0 1 0 0 -1 0 0 0 00 01 0 0 0 00 00 0 1 -1 0 
0 0 0 0 0 0 0 0 0 1 1 0 -1 0 0 0 0 0 0 1 0 0 0 0 0 0 0-1 1 0 
0 0 0 0 00 00 1 0 0 1 01 0 0 0 0 10 0 0 0 0 00 -10 0 1 

tIN SuSGtOeW OF S.mxxvI.11.1 IS O-EOUIVALCNT TO S.XXhVIII.1.3 HAS INDE 2 AN IS GENRATEO BS 

0 1 0 0 00 01 0 0 0 0 
-1 0 0 0 0 0 -1 0 0 0 0 0 

0 0 0 1 00 00 0 1 0 0 
0 0-1 0 0 0 0 0-1 0 0 0 
0 0 0 0 0-1 0 0 0 0 0 1 
0 0 0 0 10 00 0 0 1 0 

THE BAVAIS GROUPSmm v.Xll1.3. 3.eWHICH tS TH INTCRSECTIO. 0' Tr3a)9.XvXKIII.1.1hh131 AND Gt'G,Z'. IS GENERATEO en 

0 1 0 0 00 01 0 0 0 0 
-1 0 0 0 0 0 -1 0 0 0 0 0 

0 0 0 0 10 00 0 1 0 0 
0 0 0 0 0-1 0 0 0 0 0 -1 
0 0. 1 0 0 0 0 0 -1 0 0 0 
0 0 0 1 00 00 0 0 1 0 



THC SPACE Of FORAt F I EO l S. X I I.2.3 1 5GECERATEO OT 

0 00 0 00 1 0 0000 0 10 000 0 000 00 0 00 00 0 
0 00 0 00 0 0 0000 10 0 000 0 100 00 0 00 00 0 
0 0 1 0.1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0-1 
0 0 0?210 0 0 0000 00 0 000 0 000 00 0 00 00 0 
0 01 1 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 -0 10*11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 0 0 1 

BRAVAIS GROUP F.XL.II.2.1 IS 0-EQUIVALENT TO S.XLIL-2.3 

THC BRAVAIS GROLP S.M1LII.2.3 IS GEICRATEO ST 

1 00 0 00 1 0 0000 10 0 000 1 0000 0 
0 10 0 00 0 10 0 00 0 -10 000 0 1000 0 
0 0 10-1 0 0 0 1100 0 0 1000 0 0000 1 
0 00 1 10 00-1011 00 0 100 0 0010 0 
00 00.10 0 011.11 00 00 10 0 000 10 
0 00 0.11000101 00 0 001 0 0100 0 

6 1 
ORDER QF BRAVAIS GROW 9SXLII.2,4 19Z 2 a 3 

BASIS OF LATTICE DEFINING S.XLIItJ4 INVERSE TRAWaVORMATION Trm41 (LSICkTARW DIVISORS Of 3141 

1 00 0 00 2 00 00 0 
0 10 0 00 0 20 0 00 

nfl a 0 0 1 0 0 0 28T141 z 0 0 2 0 0 0 1 1 1 1 1 2 
00 0 01-1 0 0 00?20 
0 0 0 100 0 00 10 1 
0 00 0 11 00 010 1 

THE SPACE OfF rei PINED SDT Sb.XL -'.4 IS GiEftRATED IDy 

100000 000~000 000 0 000 0 000 00 0 00 00 0 
0 10 0 00 0 0 0000 00 0 000 0 000 00 0 00 00 0 
0 0 10 00 0 0 0000 00 0 000 0 000 00 0 00 00 0 
0 00 0 00 0 0 0000 00 0 0'-' 0 001 00 0 00 00 0 
0 0 0 0 00 00001 -1 00 0 100 0 000 00 0 00 011 
0 0 0 0 0 0 0 0 0 0 -1 I1 0 0 0 -1 0 0 0 0 0 0 0 0 0 0 0 0 11 

DRAVtAIS GPOP 9.XiII.2.1 IS QEQUIAV4ENT TO ID.'L II.2.4 

THE eRAvAIS GROUP Sx.XII.2.4 IS GENERATED Sf 

0 10 0 00 0 0-1 00 0 10 0 000 1 0000 0 
1 00 0 00 1 0 0000 0 10 000 0 1000 0 
0 0 10 00 0 10 000 0 0 1000 0 0100 0 
0 0 0 100 0 0 0100 0 0 0-100 0 0010 0 
0 0 0 0 1 0 00001 00 00 000' 0 0000 -1 
0 00 0 01 0 0 0001 00 0 0 10 0000 -10 



THC SRAVAIS GROLt S.XLVI.1.9 IS GCCUTCO StO 

1 0 0 0 0 0 1 0 0 0 00 10 0 0 0 o0 '0 0 0 0 0 I 1 0 0 0 0 -I O O o 0 0 
0 1 0 0 00 01 0 0 0 0 000-1 0-1 0-10 0 0 -1 01 0 0 0 O1 0 0 0 0 
0 0 00-11I 0 0 10 00 0 0 10 00 00 10 0 0 001 0 0 1 0 0 100 0 
0 0 0 100 0 0 0 100 0 10 0 00 0 00 10 00 0 001 01 0 00 10 0 
0 0 10 0 0 00 00-11I 0 00 0 10 00 0 0 10 0 000 1.1 0 00 0 10 
0 00 0 01 000 0 01 0 00 0 01 000 00'1 0 00 00 -1 0 00 00 1 

QRQER Or 8RAVAIS GROUP B.XLVI1I.10 2A it 2 

BASIS Qf LATTICE IEFMINI B.1LVI-1.10 IWVERSE TRAWaVOflAItON 11101 ?LC.ENTART DIVISORS Or XI1101 

1 00 0 00 2 000 0 0 
1 00 0 01 I1 1-10 0 

EllOls 0 1 0 1 0-1 2UTE10OIm - 0 0 1 1 1 1 1 1 2 2 
0-1 0 1 0 0 I1 1 I 0 0 
0 0 1 0- -1 1I 0 0-I 
0 0 10 10 ?0 00 0 

tc SPaLCE or rO*t FIXcO Bow 8.XLVI.l 1 IS C4NCtAtC SV 

2 00 0 01 0 0 0 0 00 0 00 000 000 00 0 
0 00 0 00 0 20 00-1 0 00 0 00 000 00 0 
0 0 0 0 0 0 000 0 00 001 0-11I 00 10 10 
0 00 0 00 00 0?20-1 0 00 0 00 000 00 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 0 1 1 0 0 1 0 1 0 
1 0 0 0 0 1 0 -1 0 -1 0 1 0 0 1 0 .1 1 0 0 0 0 0 0 

MtAVAIS GROUP S.XLVI.t.1 IS Q.EQUTVALENT To 8.XLVI.1.10 

THE lAAVAIS GROUP S.XLVI.1.10 IS GENERATED SWl 

-10 0 0 0 -1 1 0 0 0 0 1 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 
t1 0 0 0 0 0 1 0 0 0-1 0 0 0 -1 0 1 0-1 0 0 0 1 0 1 0 0 0 0 0 1 0 0 0 0 

-1 0 1 0 0 0 0 0 1 0 0 1 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 1 *1 0 0 0 0 -1 0 
1 0 01t0 0 0001 0-1 0 10 0 00 00 0 100 0 0 0 100 0 00 10 0 
1 00 0 10 00 00 1-1 0 00 0 10 000 0 10 0 0 10 01 0 0-1 00 0 

2 00 0 01 00 0 00-1 0 00 00 1 000 0 0' 000 0 0' 0 00 00 1 

1 

ORDE OF ORAVAIS GROUP S.XLVt.IAI1 128 2 

BASIS OF LATTICE CFfINII4G B.XLV.vI1.11 INVERSE TRANSORSTIJON TIllS CtCICFTAAV ODIVIOAS 0r KillS 

0 00 0 11 0 00 0 20 
0 011 0 0 0 00 00 2 

UtIle 0 0-1 I1 0 0 211' 0 1 1 0 0 0 1 1 1 1 2 2 
0 0 0 0 -1 1 0 1 100 0 
1 00 0 00 1 0 0-10 0 
0 10 0 00 1 00 10 0 



TH( BRAVAIS GROUP S.XLVI.1.fl. WHICH IS THE INTERSECTION Of TefllsS.XLVI.1.1.haZOI AND Gt'b.Z. Is GENERATED ST 

o 1 -1 -1 -'1 1 0 0 0 0 0 1 0 0 1 0 -1 1 0 0 0 1. 1 0 0 1 1 0 
-1 0 0 0 0 0 0 -1 I 1 1 -1 0 1 0 -i 0 1 0 1 0 0 -11 0 1 0 - I - 0 
0 0 10 00 0 0 10 00 0 0 10 0 00 00000' 00 010 0 
0 0 0 100 0 0 0 100 0 00 0 01 0 0 10 0 0 0 000-1 0 
0 0 0 0 1 0 00001 00 0 0 0010 0 0 0 100 0 00 00 -1 
0 00 0 01 0 00 0 01 0 0 0 10 0 0 0 0010 0 0-1 00 0 

ORKA 0r BRAVAIS GAOUP S.XLVI.1.2i 1?. 2 

BASIS Or LATTICE OErINaIG S.NLVI.1.2i INVERSE TRtANSS'OIATION wi2q$ (LEIChuTARI DIVISORS OFr Xi211 

1 0 00 0 -1 ? 0?2011 
111 0 -1 0 ? 0 -2 0 11 

iifli 1-1 0 0 0 0 4lTlfls -? 2 0 0 0 -2 1 1 1 2 2 4 
10 1?211 0 0-2?2 -2 0 

0110112-20 0?20 
0 1 1 0 - -2 0 2 0 1 1 

Tic SPACE or rw.s ri.E w 8, .XLVI.1.?i IS GENERATED SW 

? 0 -1 -1 ? -1 1 ? 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
110.10 el110 0 00 0 1 10 11 0 1 -1 0.11I 
110.1 0 1 0 1?211 0 1 10 11 0-11I0 1 1 

0 00 0 00 ?0?24?22 0 00 0 00 0 00 00 0 
-1 -1 -1 0 1 0 1 0 1 2 1 1 0 1 1 0 1 1 0 -1 I 0 1 - 
-1 0 0 0 0 1 1 0 1 2 1 1 0 1 1 0 1 1 0 1 .1 0 .1 1 

THE SUBGROUJP OF S.XLVI.1.1 IS 0-EOUIVALENT TO S.XLVI.1?i1 HAS INK' 2 ?ND IS GENERATED 5'T 

1 00 0 00 0 10 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 -1 0 0 0 0 -1 0 0 0 0 0 -1 0 0 0 0 0 -1 0 0 0 0 0 -1 0 0 0 0 0 
0 0 10 00 0 0 0-1 00 0 0 0 10 0 00' 0 00 0 0 100 0 
0 00 10 0 0 0 10 00 0 0 10 00 0 0 01 00 0 00 10 0 
0 0 00 1 0 00 000 1 0 00 00001 00 0 000-1 0 0 00 0 10 
0 00 0 01 000 0 01 000 001 0 00 0 01 0 00 00 -1 

Tic BRAVAIS QRQP S.'iLVI.1.fl. WHICH IS Tic INTERECTION 0O m%S.LI1Ir? AND Gtsb.Z'. IS GENERATEO 5vr 

I 0 0 0 0 0 0 1 0 -1-1 0 1 1 1 1 0 1 1 0 0 0 -1 0 1 0 1 0 0 0 
0 10 0 00 111101 0 1 0-1 -10 0 10 0.1 0 0 1 100 0 

-1 -1 0 0 1 0 - 1 0 0 1 0 -1 -1 0 0 1 0 -1 -1 0 0 1 0 -1 0 .1 0 0 1 
0 0 0 1 0 0 1 1 0 1 0 0 0 -1 -1 *1 -I I1 0 1 1 1 1 1 0 0 0 1 0 0 
1 1 10 00 1110 00 1 1 100 0 1 00 01.1 - 1100 0 
0 0 0 0 0 1 .1 0 -1 -1 0 0 0 0 0 1 1 1 0 -1 -1 0 0 0 0 -1 C' 0 1 0 



TI( BRAVAIS GROUP S.XLVII.l.13. WHICH IS TIC INTERSECTION OF u1m3bD.SXNLVII.1.16X1131 D( 0t 6.Z'. IS GQCERATEO Si 

I -1 0 -1 0 1 0 0 0 0 0 *1 1 0 1 -1 -1 I -1 0*1 0 1 0 0 0 1 0 
O 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 1 -1 -1 *1 
0 0 1 0 00 0 -1 -1 - 00 00 1 0 0 o 0 00 1 0 0 0 00 0 o 1 1 
0.1 0 0 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0-1 0 0 1 0 0 0-1 1 1 0 
0 1 0 1 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 1 0-1 0-1 0 0 
00 0 0 0 10 00 001 0 00 0 01 0 10 10 00 00 00-1 0 

4 2 
ORaW Or SAAVAIS GOUP 9.XLSVII.1.14 144 * 2 a 3 

BASIS OF LATTICE DUFIwNIG S.LVII.1.14 INVERSE TRANWSFOATION v.14l CLCLCNTART DIVISORS Of 13141 

1 -1 .1 1 0 0 2 2 2 21 1 
0 0 0 1 0 0 2 4 0 0 2 0 

X1141 z 1 0 1 0.1 1 6STl4i. -2 4 2 2 -1 1 1 1 1 3 6 
001.0 .1 0 60 00 0 
1 2 1 0 0 -2 4 0 O - 3 

0 1 1 2 0 -2 -2 2 -4 -1 1 

THE SPACE OF FORMf FIxE Di S S.XLVII.114 IS GENERATEO SV 

2 -2 -2 1 0 0 2 0 1 1 -2 3 1 2 -1 -1 0 0 1 0- -1 2 0 
-2 2 2 -1 0 0 0 0 0 0 0 0 2 4 -2 -2 0 0 0 0 0 0 0 0 

2 2 2 O1 0 0 1 0 2 -1 -1 0 -1 -2 1 1 0 0 -1 0 1 1 -2 0 
1 1.1 2 0 0 1 0 -1 2 -1 3 -1 -2 1 1 0 0 -1 0 1 1 -2 0 
0 0 0 0 0 0 -2 0- -1 2 -3 0 0 0 0 0 0 2 0-2 2 4 0 
0 0 0 0 0 0 3 003-36 00 0 0 0 0 0 0 0 0 0 

TIC SUBGROUP or S.XLVII.1.1 IS OQCQUIV(ENT TO S.ELV1I.1.14 wAS IEX 4AND IS CENERATED Si 

0 1 0 0 00 10 0 0 0 0 1-10 0 0 00 10 0 0 0 0 
1 0 0 0 00 01 0 0 0 0 10 0 0 0 0 01 0 0 0 0 
0 0 1 0 00 00 0 1 0 00 00 1 0 0 00 00 1-1 0 0 
0 0 0 1 00 00 1 0 00 00 0 1 0 00 00 1 0 0 0 
0 0 0 0 10 00 0 0 1 0 0 0 0 0-10 00 0 0 1 0 
0 0 0 0 01 00 0 0 0 1 00 0 0 0 1 00 O 0 0-1 

TIC AvAVIS GRP S.XLVII.1.14. WHICH 15 TIC I1NTCECT1ON Of v1141.S.uLVItI.1.1uu1141 G ?'td.Z'. IS GAIRATED SI 

* 0 0 0 0 0 1 0 0 0 0 0 1 -1 0 0 0 0 1 0 0 1 -1 1 
1 0 1 0 0 0 0 1 0 0 0 0 0-1 0 1 0 0 0 1 0 0 0 0 
1 -1 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 1 1 -1 1 
1 -1 -1 1 0 0 0 0 0 1 0 0 1 -1 -1 1 0 0 0 0 0 1 0 0 
1 -1 -1 0 1 0 0 0 0 0 1 0 1 0 -1 0 1 0 -1 0 1 1 '1 0 
0 0 0 0 0 1 -1 0 0 -1 1 -1 0 1 0 0 0 1 -1 0 0 0 0 0 



FAMILY : XLIX 
HAUM QF PARAMITERS OF FOU9SPACE 4 
N*UR OF Z-CLASSES OF ALMOST 0ECOPOSA&.E BRAvtAVS GROWS 3 
IAUR oF Z-CLASSES OF AYAAS GROUPS ' 12 z 4 * 4 0 4 

OROR OF ALMOST OECOPVSABLE BRAVAIS GROU B.XLIX1.1 64 a 2 

THC SPACE OF F0RMS5 FIXED Br B.XLRX.1. IS GENERATED 8' 

I10 0 0 00 0 00 000 0 0 10 00 0 00 00 0 
0 10 0 0 0 0 00 000 0 0 0 100 0 0 000 0 
0 00 0 00 0 0 10 00 1 00 0 00 0 00 00 0 
0 00 0 00 0 0 0 100 0 10 0 00 0 00 00 0 
0 0 0 0 0 0 000 0000 0 00 000 0 00 0 10 
0 0 0 0 0 0 000 0000 0 00 000 0 00 00 1 

THmE BRAVAIS GROUP S.KL I X1.t IS1 GENERATED B' 

01 0 0 00 I'00 0 00 1 00 0 00 1 00 00 0 
1 00 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 00 -10 0 0 0.1 0 00 0 0 10 00 0 0 100 0 
0 0 10 00 0 0 0 100 0 0 0 100 0 00 10 0 
0 00 0 1 00 00001 00 0000 0-1I 0 00 00 1 
0 0 00 01 000 001 0 00 0 10 0 00 0 10 

ORDER Of BRAVAIS GROUP ID.XL IX. 1.? 24 

BAitSIS Or LAIttICE DCFPINING 8.XIlX.1.2 IMvEAS TRAhSFORPITION "121 ?LCICNTART DIVISORS OF X12, 

1 00 0 00 2 00 00 0 
0 10 0 00 0 20 00 0 

X121 0 0 10 00 28.1212 0 0 20 00 1 11 11 2 
0 0 11 00 0 0-2 20 0 
0 0 0 -1 I I 0 0 -1 1I - 
0 00 0 -1 1 0 0- 1i 

uc SPACE Or rOmO FIxEO oB B oxLII o oS GEooRAtED DV 

1 0 0 0 00 0 00 000 0 0 10 00 0 00 00 0 
0 10 0 0 0 0 00 000 0 0 1'0 0 0 00 00 0 
0 0 0 0 00 0021I0 0 1 10 0 00 0 00 00 0 
0 0 0 0 00 00 1 10 0 01 0 0 0 00 00 0 1 . 1 1 
0 0 0 0 0 00 00000000 000 0000 0 00-1?20 
0 0 0 0 0 00 00000000 000 0000 0 00.1 0? 

BRAVAIS GROUP OBKLIX.1.1 IS -OEQUIVALENT TO 9.ELIXR.12 

TIC BRAVAIS GRUP SELIX.1. IS GENERATED 8' 

0.1 0 0 0 0 -1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 
1 0 0 0 00 01 0 0 0 0 01 0 0 0 0 0 1 0 0 0 0 

0 0 -1 -1 0 0 0 0 -1 0 0 0 0 0 1 0 0 0 0 0 : 0 0 0 
0 02 10 00 00?1I0 0 0 0 0 100 0 0010 0 
0 0 10 10 0 010 1 00 00010 -1 00 01-1 0 
0 0 10 01 0010 01 0 0 00 10 0 0 0 001 



51| 
O AER OF ALOST (ECOC9OSASLC BRAvAIS GROU 8.3.3 2 * 3 

THE SPACE Of FrOnn FIxtED 8T .L.3.1 IS GfEERATED ST 

1 0 0 0 00 00 1 0 00 00 0 00 00 0 0 0 0 
0 1 0 0 00 00 0 1 00 00 -100 0 00 0 0 0 0 
0 0 1 0 00 10 0 0 0 0 0 -100 0 0 00 0 0 0 0 
0 0 0 1 00 01 0 0 0 00 10 0 0 0 0 00 0 0 0 0 
0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 00 0 0 2 .1 
0 0 0 0 0 0 000 0000 0 00 000 00 00.12 

THE BRAVAIS GROP .L1l.3.1 1S GENOATEG 8T 

0 -10 0 00 0 0 0 100 100 0 00 1 00 00 0 
1 00 0 00 0 0 10 00 0 10 0 00 0 10 00 0 
0 0 0-10 0 0 10 0 00 0 0 10 00 0 0 100 0 
0 0 10 00 1 0 00 00 0 0 0 100 0 00 10 0 
0 0 0 0 1 0 00001 00 0 00001 0 00 00 1 
0 00 0 01 0 00 0 0' 00 0 0.11 0 00 010 



THE BRAVAIS G9FtP 8.XxIV.1.4 IS GEICRATED 81 

1 00 0 00 1 00 0 00 -00 0 00 1 00 0 00 1 00 00 0 
0 10 -1 00 0 0 0 100 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 10 00 0 0 10 00 0 0-1 0 00 0 0 10 00 0 0 100 0 
0 10 0 00 0 10 0 00 0 0 0 100 0 0 0 100 0 00 10 0 
0 00 0 10 0 00 0 10 00 10 10 0 0-1 0 0-1 0 00 00 1 
0 00 0 01 0 00 0 01 0 0 10 01 0 0-1 0-10 0 00 0 10 

0RIXR OF' BRAVAIS GAOq.5 8.xxIv.1.5 48 2 a 

BASIS QF LATTICE DEFINING 8.rxlv.1.5 INVERS TAAMSFOAIATIOW Tos5 ELECEITMT DIvISORkS OF' uOS1 

0 0 01 0 1 I0 030 030 
XS5It 1 00 000 3aTS5I 0000 3 1 11 1 13 

0 0 0 11 1 1 -?0 10 0 
0 10 0 00 2 -1 0-10 0 
0 0 10 00 1 10 10 0 

THE1 SPACE OF' FrOAI krI xco 18, *.XXiV.1.5 IS GEIERATED STr 

0 00 0 00 10 0 0 0 00 000 1 0 00 000 0 00 0 00 0 00 00 0 
0 0 0 0 0 00 0000 0 0 000 0 00 0 00 000 0 10 0 00 0 00 00 0 
0 0 0 0 0 000 0000 000 0000 0 0 000 000 0 00 0 00 0 0 100 0 
0 0 0 21-1 0 00 0 00 1 0 0 0 00 0001-10 00 0 00 0 00 00 0 
0 00 1 21 0 00 0 00 -1 0 0 0 00 000-11-1 000 00 0 00 00 0 
0 0 0-1 12 0 00 0 00 1 0 0 0 0 0 0001-11 0000 0 0 00 00 0 

THE SUssOq.UP OF sNxxlv,1.1 IS Q-CQUIVALEWT T0O8.XXIVn,5S HAS IIOX 2 AMO IS CNEHEATED) 18' 

0 10 0 00 1-10 0 00 1 00 0 00 1 00 00 0 
1 00 0 00 100 0 00 0 10 0 00 0 10 00 0 
0 0 10 00 0 0-1 0 00 0 0 10 00 0 0 100 0 
0 0 0 100 0 0 0-1 00 0 0 0 100 0 00 10 0 
0 00 0 10 0 00 0 10 0 0 0 0-10 0 00 0 10 
0 00 0 01 0 00 0 01 000 0 01 0 0 000 1 

THE IBAAvAIS CR0uP i8.xxlv.1.5. wIICM IS THE IsTERSACTIOM Of IIIS.XV..u15 MCPLQ.s,7. 1$ GENERATED StI 

1 00 0 00 .1 00 0 00 1 00 0 00 100 00 0 
0 10 0 00 0 10 0 00 0 -10 0 00 0 10 00 0 
0 0 10 00 0 0 10 00 0 0 10 00 0 0-1 00 0 
00 0 0-1 0 0 00 0 0-1 0 0 0 100 0 00 10 0 
0 0 0-1 00 0 0 0 10 0 0 0 0010 0 00 0 10 
0 00 0 01 0 0 0 0 10 0 00 001 0 00 00 1 



4 
ORIXA Of OAvAIS GAOP S.XXV.1.3 14 * 2 

BASIS Or LATTICE CEFIttIN 8.Xxv1.3 INVERS TRAWSFOTIZ r131 ELEICNTWM 0IVISOS OFI X131 

1 0 0 0 0 0 2 0 0 0 0 0 
0 1 0 0 0 0 0 2 0 0 0 0 

X31 : 1000 23 002000 1 1 1 1 1 2 
0 0 0 1 0 0 0 0 0 2 0 0 
0 0 0 0 1 -1 0 0 0 0 
0 0 O 0 1 1 0 0 0 0-1 1 

Tm SPE of rows FIXED OT S.XXv.1.3 1$ GEQRATEO ST 

1 0 0 0 0 0 0 00000 001000 000100 000000 0 0 0 0 0 0 
0 1 0 0 0 0 0 00000 0001 0 0 0 0-1 0 0 0 0 00000 0 0 0 0 0 0 
0 0 0 0 00 0 0 1 0 0 0 1 0 0 0 00 0 -1000 00 0 0 0 O O0 00 0 0 0 0 
0 0 0 0 00 00 0 1 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C 0 0 0 0 1 -1 0 0 0 0 1 1 
0 0 0 0 0 0 00000 00000 00 000000 OOOOC 00 0 0-11I 0 0001 

AvAIS GcIP .Sixv.i.i IS O-EQUIVAtEWT TO 5.xXV.1.3 

TC SRAvAIS CGRW S.xxv.1.3 IS GCN(RATt0 St 

0-10 0 0 0 1 0 0 0 0 0 ' 0 0 0 0 
1 0 0 0 00 01 0 0 0 o0 0 0 0 0 0 o 
0 0 0-1 00 0 0 10 00 0 0 100 0 
0 0 10 00 0 0 0 100 0 00 10 0 
0 0 0 0 10 0 00 001 0 00 00 -' 
0 00 0 01 0 00 010 0 0 00-O 

4 
ORDERI Of ORAvAIS CG P 58.txv,1.4 116 *2 

BASIS Of LATTICE XF INING 9.xxv.1.4 INVERSE TRIANSFOflIOW 104'v ELEPEWIAR1 DIVISORS OF' xi4i 

0 0 10 00 0 0 200 0 
0 0 1 100 0 00 20 0 

1 141 I 0 0 0 0 0 20114' z 2 0 0 0 0 01 1 1 1 1 2 
0 10 0 00 -2 20 00 0 
0 0 0 -1 1 1 -1 1 0 0 1 -1 
0 0 0 01 -1 1I 0 0 1 1 

TIC SPACE OF, Fk FIxED ST' 5.xav.1.4 IS CALIRATEDOfS 

0 0 0 0 0 0 1 0 0 0 0 0 0 01 0 0 0 0 0-11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 00 0 00 0 10 0 00 0 0 1100 0 0 10 0 0 0 00 000 0 00 00 0 
0 0 210 00 0 00 000 1 10 0 00 *I10 0 00 0 00 000 0 00 00 0 
0 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 * 0 0 0 0 0 0 0 0 11-1 0 0 0 0 0 0 
0 0 0 0 0 0 000 00000 00 00000 00 000000 00 00011 00 00 1- 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0- 11 0 0 0 0- 1 

pIAVAIS GWu* S.wsv1i.1 IS Q-EOJIVAa.ENT 10 5Xa&V.1.4 



I 
1 

OVI(R OF ALMOST O(COWPOSALE WRAVAIS GUP S.XXVIII.2.1 24 * 2 6 3 

TmE SPACE OF FORS FIXED ST S.XXVIII.2.1 IS GCERATED St 

2 -1 0 0 0 0 0000 0 000100 000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-1 2 0 0 0 0 000000 00-1000 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 2-1 0 0 0-1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 00-1 2 0 0 1 0 0 0 0 0 0 00000 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 1 0 0 0 10 000 0 1 0 0 0 0 0 0 
0 0 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 0 00 0 0 1 0 0 0 0 0 0 1 

T.E R^AvAIS CAOU* S.xXvIII.2.1 IS GESCRATED OT 

0 1 0 0 0 0 0 10000 1 0 0 0 0 0 
.1 1 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 
0 O 0 1 0 0 0 00-100 00 1 0 0 0 
0 0-1 1 0 0 0 0-' 0 0 0 0 0 0 1 0 0 
0 O 0 0 10 0 00010 0 0 0-1 0 
0 0 0 O 0 1 0 0 0 0 0 1 0 0 0 0 0-1 

21 
ORDER OF PMAVAIS GCO"P S.xt'vII.2.2 12 2 2 a 3 

BASIS OF LATTICE DEFININOG S.XIIII.2.2 IWsYCA T6RASFOI*IATItOW T421 EtAMECTAAT OIVISORS QF "12 

0 0 0 0 1 0 0 0 0 3 
O 0 0.1 01 0 0 0 3 0 0 

"21 . 0 0 1 0 0 0 38T21 . 0 0 3 0 0 0 1 1 1 1 I 3 
0 1 0 0 00 1-2 0 1 0 
0 0 0 1 -1 1 2-1 0 0 -1 0 
1 0 0 0 00 1 0 0 1 0 

THN SPACE OF FO" FIXED 5' S.uXwIII.2.2 IS GEICRATEO SI 

0 0 0 0 0 0 O O O O O O O O O O O O O O O O O O O 0 1 0 0 0 0 0 
0 0 0 0 00 0 2 -1 0 0 0 000011 000000 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 00 0 -1 2 0 00 00 0 1 0 -1 0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 
0 0 0 2 1-1 00 0 0 0 O O O O 0 0 1-1 1 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 1 2 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0-1 1 -1 -1 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 -1 1 2 0 0 0 0 0 0 0 1 -1 0 0 0 0 0 0 1 *' 1 10 0 0 0 0 0 0 0 0 0 0 

Tic SU0A*UP OF S.XxvIII.2.1 IS Q-CQuIvALCNT TO S.wtvIII.2.2 wAS ItDEs 2 Ao IS CAWA ATCO ST 

0 1 0 0 0 1 -1 0 0 0 0 
1 0 0 0 0 10 0 0 0 0 
0 0 0 -1 0 0 0 0 -1 0 0 
0 0-1 0 00 0 0100 0 
0 0 0 0 1 0 0 0 0 - -1 0 
0 0 0 0 0 1 0 0 0 0 0-1 



THE BRAvAIS GAOWP S.XXEI.114 IS GEOCMTtO 
eVI0000I 0-10000 ~~0 10 0 00 1 00 0 00 1 00 0 00 1 00 000 01 00 000 10-o0 000 10 0 0 00 010 000 0 10 0 00 010000 0 10ooI0 000 0 01000 010 0010 00 00-10 0000 0 010 0 0 00 I010 00 00I010 0 0 0 010 10 00010 00 0 0000' 00 0 00-1 0 0 0 010 0 0 0 10100 001 000 0 0-1 0 00 00 00 10 001 

0 00 001 0 00 001 0 0 0 0 01 001 0000 0 

7 
~OnER 0F IBAVAIS Gt Sxx.115? f a 2 

BASIS OIF LATTICE OEFIisIW S.xuxI.1.15 IWEECW TUAkOFOAMTIOM 11151 CLEPCWTMPI DIVISOAS OF hIISS 

100 0 00 ? 00 00 0 
110 0 00 -2 20 00 0 

11151 0 0 1 0 -1 0 2611151 0 0 1 1 0 01 1 1 12 2 
0 0 1 0 1 0 -1 I 0 0 1 - 
0 -1 0 1 0 1 0 0.-1 I 0 0 
0 00 -10 1 -11I0 01 

THC SPACE OIF F'OUlS F'l XID IF S.uxuI.1.15 IS GSEA91ATCO SIF 

2 10 0 0 0000000 00000 00 000000 ooooo 0 00 00 0 
1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0.-1 0 -' 0 0 0 0 0 0 
0 0 0 0 00 001 0-1 0 0 0 10 1 0 0 00 000 0 00 00 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 0 1 0 1 0 0 0 1 0 -1 
0 00 0 00 0 0.1 0 10 0 0 10 1 0 0 00 000 0 00 00 0 
0 0 0 0 0 0 0 0 0 0 9) 0 0 0 0 0 0 0 0' 0 1 0 1 0 0 0 -1 0 1 

SRAVAIS 6AQ", S.1tXI.1.1 IS 0-EtUIVALEUT TO S.XXXI.1.15 

THE ORAVAIS GAO% 8.nhXl.1.1I5I IS CANcRAIEO 18' 

-1 -1 0 000 1 10 0 00 1 00 0 00 1 00 0 00 1 00 0 00 1 00 00 0 
2 10 0 00 0 -10 0 00 0 10 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 100 0 0 0 10 0 00 00001 00 0 000-1 0 0 0 100 0 0 0 100 0 
1 0 0 100 0 -1 0 100 0 0 0 100 0 0 0 100 0 10 00 -1 0 00 00 1 
0 0 0 0 10 0 0 0010 0 0 10 00 0 0-1 0 0 0 0 0 0010 0 00 0 10 
1 00 0 01 0 -10 0 01 000 001 0 00 001 010-100 0 00 10 0 

7 
flR 01 BAVAIS GMt# SAEXI.1.1b 1?5 a1 2 

OASIS 0, LATTICE O(FINW1a S.xExxI..l IWflRM TRAWSFOATIOM nib'1 EiCHIEWTAATF DIVISOU OIF ali6 

1 00 0 00 2 00 00 0 
0 10 0 00 0 20 00 0 

alIi' z 0 0 0 1 -1 -12'' '' 0 0 0 0 0 2 1 1 1 1 2 2 
00 0111 0 01 10 0 
00 0111 0 0-1 0 10 
0 0 10 00 00 0 1-1 0 



Tic SPACE Of FRKm IF toE SiF Sm xxxIi.fl . IS GEICRA'ED 8,Y 

0 0 0 0 00 0 00 000 1-10 000 1 10 0 00 0 00 00 0 
0 0 00 0 00 000 000 -110 000 11v0 0 00 0 00 00 0 
0 0 1 0 0 1 0 0 1 -1I -1 -1I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1- 
0 0 0 1-10 00-1111 0000 00 0 00 000 0 011- 
0 0 0 I1 I 0 0 0 -1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1- 
0 0 1 0 0 1 0 0 -1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 - I- 

THE SUSGA0. 0f Sx NKX I.I.1 IS Q -EOJIVALEW4T TO SAm1XLl13S HAS IwWx 2 ?$QO IS CAICPATCD 8D' 
1 00 0 00 0 10 0 00 1 00 0 00 1 00 0 00 0 10 00 0 

0 -10 0 00 -100 0 00 0 10 0 00 0'10 0 00 -10 0 000 
0 0 10 00 00 I10 00 0 0 10 00 0 0 10 00 0 0 100 0 
0 0 0 100 0 0 0 10 0 0 00I100 0 0 0 100 0 00 10 0 
0 0 0 0 1 00 0001 000 00001 00 0 000 I0 0 00 0 10 
0 00 0 01 0 00 0 01 000 00' 0 00 0 01 00 00 0-1I 

T( S- AAvAIS GAOt# .X Sxxtlfl. WH MICH IS THc 1TEWACTION Ofv3mSzxwsiS AVQD (aLisZ. IS GEUERAICO 181 

1 00 03a0 1 00 0 00 0 10 0 00 0 -10 0 00 1 00 00 0 
0 10 0 00 0 10 0 00 1 00 0 00 -1 00 0 00 0 10 00 0 
0 0 0 0 0 -1 0 0 0 1 0 0 0 0 1 0 0 0 0 0 3 0 0 0 0 0 0 0 -1 0 
0 0 0 1 0 0 0 0 0 0 0 -1 0 0 0 1 0 0 0 0 0 1 0 0 0 0 -1 0 0 0 
0 00 0 10 0 0 10 0 00 00001 00 0 0 0010 0 00 00 1 
0 0-1 0 00 00 0 0-1 00 000001 0 00 0 01 0 00 1 00 

O0EP OIF PMAVAIS GAOq Smxu1)N..6 64 a 2 

BASIS OF LATTICE OEF IWI14G uu1 IDN'IA AlvERSE TRMISIFOAHATION ' i )6I ELCicNTAAW 0 Ov ISONS OF r 6 

0 1 10 10 0 2-1-01I 
1 0 01 1 0 2 0 '1 -2 0 I1 

X,361 2 I1 -1 1 1 0 0 4su1361 2 2 0 1 -2 0 11 1 1 2 2 4 
0 00 0 10 0 2 1 -2 0 I1 
0 00 0 12 0 00 40 0 
1 -1 1 -1 0 0 0 0 0 -2 2 0 

Tic SPACE Or FRMw rIXEO 8f 18.,ImunI1 36 IS GEICRtATEO 8'T 

1 0 0 1 1 0 1 1 -1 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1-1 0 0 
0 1 1 0 1 0 1 1 -1 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 I -, 1 0 0 
0 1 1 0 1 0 -1 -1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 -1 1 -1 0 0 
1 0 0 1 1 0 -1 -1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 1 -1 1 0 0 
11 1 12 0 0 0 0 0 00 0 0 0010 0 00 0 12 0 00 00 0 
0 0 0 0 0 0 000 0000 0 00 000 0 0 0 0?4 0 00 00 0 

Tic SISGAOuP OW 8xuxIt1.1 IS G-CWIVALEwT TO S.xitu1.3b HAS 1wW2t 2 AQ IS CAICRAT(0 Si 

1 00 0 00 0 10 0 00 1 00 0 00 ' 00 0 00 0 10 00 0 
0 -10 0 00 -1 00 0 00 0 10 0 00 0 10 0 00 -1 00 00 0 
0 0 10 00 0 0-1 0 00 0 0 10 00 0 0 10 00 0 0 100 0 
0 00 1 00 0 0 0 100 0 0 0-1 00 0 0 0 100 0 00 10 0 
0 0 0 0 1 00 0001 000 0000' 00 0 000-1 0 0 00 0 10 
0 00 0 01 000 0 01 00 0 0 0 0 00 0 01 0 00 0 0-1 



THE SPACE OF FOs FIXEo OW O.Xxxtt.1.7 IS GEF4ERATED or 

0 0 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 0 10 0 0 0 0 
0 0 0 0 00 00 0 0 0 00 03 -3 0 00 0 1 0 0 00 00 0 0 0 0 
0 0 0 0 00 00 0 0 0 0 0 - *000 0 1 O 0 0 0 00 0 0 0 0 
0 0 0 ?-1 -1 0 0 0 0 1 0 0 0 0 0 0 0 0 0000 0 0 0 0 0 0 
0 0 0-1 2-1 0 0 0 1 3 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O 0 0 0 
0 0 0-1 -1 2 0 0 0 1 3 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

THE SUSA%t OF 9.xxxl.1.l IS 4-EQUIVALEUT TO SixuxIl.1.7 seAS INOX 2 M0 IS CAHEATCO SW 

0 1 0 0 0 0 1 -3 0 0 00 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 
1 0 0 000 100000 03 1 0 0 0 0 0 1 0 0 00 01 0 0 0 0 
O 0 1 0 0 0 00-1 0 00 00 3 0 00 00 3 0 0 0 00 1 0 0 0 
0 0 1 00 0 0 0 3 00 00 0 - O 300 00 0 O 0 00 0 1 0 0 
0 O 0 0 10 00 0 1 0 0 0 0 0 30 00 0 0 10 00 0 0 1 0 
0 0 0 O 0 1 0 0 0 0 0 0 O O O O O * O O O O O * O 0 0 O O -l 

Te SAAVAtS GAOt# 9.xxl.i17. 1.4C*4 15 TIlE INTCRSECCION OF w1lss.xxxII.1ux17i ASO GLI&6.Z'. IS GE*CRATCO BY 

10 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 3 0 0 0 0 0 -1 0 0 0 0 0 
0 1 0 0 00 0 1 0 0 00 00 1 0 00 00 - o o00 01 0 0 0 0 
0 0 1 0 00 00 1 0 00 0o o000 0o - o o 000 00 1 0 0 0 
0 0 0 0 0 1 0 0 0 0 0-1 0 0 o o 0 00 0 o *00 0 0 o o 00 
0 0 0 0 1 0 0 0 -10 o0 00 0 0 o 0 00 0 0 1 o0 0 0 0 o o0 
0 0 0 1 00 0 0 0 o -1 0 00 0 0 0 3 00 0 0 0 3 00 0 0 0 o 

S I 
000CR Of URAYAIS GROUP S.xxxll.19 2 * 3 

BASIS OF LATTICE DEFINING tuXxxII.1.S IkBt SE TRANORSO fT "S. ( LECwNTMAv DIVISORS Or x'IS 

0 0-103 0 t 0 0 O 0 & 
0 0 0 0 3 1 2 .4 -3 -3 0 

X8bi : 0 0 0 3 -1 1 ?,,StS x 2 -4 -1 3 3 0 1 1 1 1 1 6 
0 1 1 1 11 -4 2 2 0 0 0 
0-1 I 0 0 -2 4 -2 0 0 0 
I 3 0 0 0 0 2 2 2 0 0 0 

THE SPACE OF FQORS FlNC 0W By Ixx.3.98 IS GESERICEO SW 

0 0 0 0 0 00 000000 00 000 0000 0 00 000 1 00 00 0 
0 0 0 0 00 0 0 0 0 0 0 1 1 1 1 1 0-000 0 0 0 0 0 0 
0 0 0 0 00 00 0 0 0 0 03 1 1 1 1 1 0 -1 I 3 00 00 0 0 0 0 
0 0 0 2 1 -1 0 0 0 1 -11 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 1 2 1 0 00- -I 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
O O 0 -1 1 2 0 0 0 1 01 1 0 0 0 0 0 0 0 0 0 0 0 0 

TH SUGAROfP 0 S.XXXI.1. 1. IS O-COIuVALENT To S.xxflI.j.l eS Iax 2 AN0 15 GCMEOATCO ST 

0 1 0 0 0 0 1-10000 00000 0 0 0 00 1 0 0 0 0 0 
1 0 0 0 0 0 100000 00000 0 0 0 0 0 0 1 0 0 0 0 
O 0 1 0 0 0 00-1 0 0 0 003 0 0 00 0 O O O O 0 1 0 0 0 
0 0 0 1 0 0 000100 0 0-1 0 0 0 00100 0 0 0 1 0 0 
0 0 O 0 1 0 0 0 0 0 0000 00 1 0 0 0 0 -10 00 0 0 1 0 
0 0 0 01 0 00000 1 0 0 0 0 0 O O O O O * O 0-1 



THE BRAVWAIS GA"q O.XEXII1.1.4 IS GENERATECO ST 

0 -1 0 0 0 0 -3 0 0 0 0 0 3 0 0 0 0 0 3 0 0 0 0 0 
1 00 0 00 0 10 0 00 0310 0 00 0 10 00 0 
'3 0 -1 -1 0 0 0 0 31 0 0 0 0 0 3 0 0 0 0 0 3 0 0 0 
0 0 21 00 0 0 2 10 0 0 003 00 0 00310 0 
0 0 10 1 0 001 0 1 00 00030 -1 0 00 00 1 
0 0 10 03 00 10 03 0 0 0 1 -0 0 00 0 10 

OROER OrF WeAVAIS GROt S.n1xlII.1.5 3? z 2 

OASIS OrF LATTICE DEFINING SXIx1II1.5- INVEASE TAANSOAMTIO4 liSt CLCPCE%TAAI OIvISORS OrF siSi 

3 00 0 00 2 00 00 0 
1 0 0 1 0 -1 1 0 0 -I 0 

1151 0 0 1 0 0 -1 25,11, 0 0 1 0 1 1 I I I 2 2 
0 0 0 100 0 00 2 00 
0 -1 0 0 1 0 -1 I 0 0 1 0 
0 0 1-1 0 1 0 01 1 0 1 

THE SPACE OF rowis rlxNED ew1 t8.xsxlI5l. IS GEICRATED Ow 

210 0100 0 00 000 00 1 103 0 00 0 00 0 0 000 0 
110 0100 0 00 000 0 0 0 100 0 10 0.10 0 00 00 0 
0 00 0 00 0 0 10 0.1I 10 0 0 0 0 0 00 000 001.01 
0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 3 0 0 0 0 0 0 0 0 0 . 0 * 
11I0 0 1 0 0 00 000 0 0 0 100 0 -10 0 10 0 00 00 0 

0 0 0 0 0 0 0 0 I1 0 0 1 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 

BRAvAlS GROUP 8.EXIII.1.1 IS Q-EGtJIVALENT TO S.X9sIII.1.5 

TIC SNAVAIS GROUP O.XXuI(I.1.5 IS GECRAATED 81Y 

1 1 0 0 -1 0 - 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 
10 0 00 110 0 0 0 0 0 0030 0 1 000 0 

0 0 1 -1 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 1 0 I1 
0 0100 -1 0 0 0 100 0 0 0 100 0 0010 0 
1 00 0 10 1 00 0 10 0 10 0 00 0 00 0 10 
0 010 00 0 010 0 0 0 00001 00.10 0 

5 
ORD0ER OrF BRAVAIS GROUP S.uzxlII.1.b 3? ' 2 

BASIS or LATTICE DEFINING *XNiXII-.3. INVERSE TRAkSFORIATION "bi1 EL.EPCNTMVT DIvISORkS Of %abi 

0 01100 0 02 0 00 

Ni1s6 : I 0 0 0 0 0 ?I'I 1 0 0 0 -1 1 1 1 1 2 2 
0 10 0 00 1 -10 00 1 
0 00 011 0 00 0 -1 1 
00 00110 00 01 1 



4 
ORER 0 SMAAlS G8O"P.xxXIIf.3.7 1i 2 2 

BASIS 0f LATTICE OEtrZING B.XxXtul.3.i 1 VERSE TAAWSFWNTIOW Ta71 ELCETAAT DIVISOAS Of XKS? 

I 0 0 0 0 0 2 2 0 0 1 - 
I 0 0 -' 0 1 0 0 2 2 -1 -1 

En 0 * 1 0 0 0 41471 s 0 0 2 -2 1 1 1 ' ' 1 2 4 
0 I -1 01 0 2 -20 0 -t I 
0 0 0 0 - 0 0 0 0 2 2 
0 0 0 10 0 000 -2 2 

T( SPACE Of FOAMS FiCO ST BTEXxXtth.3.7 IS GEICRATEO Of 

2 0 0 0 0 1 00-2 0 1 0 0 20010 0 00000 0 0 0 0 0 0 
0 2 0 0 1 0 0 0 2 0-1 2 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 2 0-1 -2 0 0 0 0-1 0 0 0 2 0-1 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 2 0-1 0 2 0 0 1 0 0 0 2 0 -1 0 00 0 0 0 0 0 0 0 0 0 
0 1 -1 0 1 0 1 0 0 1 0 0 1 001 0 1 0 000 1-1 0 0 0 0 11 
1 0 0 -1 0 1 0 -1 -1 0 0 0 0 1 -1 0 1 0 0 0 0 0 -' I 0 0 0 0 I 

TfE SuSGRouP Of SxXxxlIS.3. IS ts-EQuZvAtLCT to 9.xxxilt,3.7 HAS ICX 2 At IS CNCIAATEO O0 
0-0 0 0 o0 00 0 1 0 0 00 0 1 0 0 

' 0 0 0 00 00 1 0 0 0 00 1 0 0 0 
0 0 0-10 0 01 0 0 0 o 0 0 1 0 0 0 0 
0 0 1 0 00 10 0 0 0 0 1 0 0 0 0 0 
0 0 0 0 10 0 0 0 o -1 0 00 0 0 1 0 
0 0 0 0 01 0 0 0 0 o 1 0 0 0 0 0 -1 

TNE OAVAIS GROUP 0.XXtlII.3l.7. WICC 1S THE IIteCECTIOf OFs *ml4a8.XIxtI1.3.1sxt?i ?1 0 Gs. .Z. IS GENERATED 8' 

0 0 0 5 0-1 01 0 0 0 o0 0 1 0 0 1 0 
0 0 1 0.10 10 0 0 0 0 1 0 0 0 0 1 
0-10 0 0 0 00 0 o1 01 0 0 -1 0 0 

-1 0 0 0 0 0 0 0 -1 0 1 0 0 0-1 0 0 0 
0 0 0 0 10 00 0 0 0 o 1 0 0 0 0 o -1 
0 0 0 0 01 0 0 0 o 1 0 0 0 0 o -10 



THE SPACE OF rws FINEO ST s.uXaV.1i IS GESCRATED OT 

00 000 0 0 0 0 0 0 00000 0 -I -l 1 1 0 0 0 0 0 
0 1 1 0 1 0 0 1 - 0-1 0 0 I -I I 0 0 0 0 0 0 0 0 0 0 0 
0 1 1 0 1 0 0 -1 0 1 0 0 -1 1 -1 -1 -1 1 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 1 0 1 0 0 0 1 0 -1 0 1 0 0 0 0 0 0 0 0 0 0 0 
0 1 1 0 1 0 0 -1 1 0 1 0 0 1 -I I 1 1 -I0 0 0 0 0 0 0 0 0 0 0 
0 0 0 1 0 1 0 0 0 -1 0 1 0 1 -I 1 -1 0 0 0 0 0 0 0 0 0 0 0 

Tot SuSKGAOU Or S,XX.1. 1S 0-EWIVALCMT TO 0. xxv.1.9 wAS I1DX 2 AN IS GCwEPATEO SO 

1 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 00 1 0 0 0 0 0 
0-1 0 0 0 0 -1 0 0 0 0 0 -1 0 0 0 0 0 0 1 0 0 0 0 
O 0 1 0 0 0 000-1 00 0 0 1 0 0 0 0 1 0 0 0 
0 0 0 1 0 0 0 01000 0 0 1 0 0 0 0 0 0 1 0 0 
0 0 0 0 10 00 0 0 1 0 0 0 0 1 0 0 0 0 0-1 0 
0 0 0 0 01 00 0 0 1 0 0 0 0 0 1 0 0 0 0 0 - 

Tot .tAVAIS CAOtU 9.nxXV.i, MICH IS IC INICASCtZli or va9je8xuXV.1.1eum4a ? G* b.Za. IS GENEAATEO 01 

1 0 0 0 00 1 0 0 0 0 0 10 0 0 0 0 -1 0 0 0 0 0 
0 -1 0 -1 0 0 0 0-1 0 0 0 0 0 0 0-1 0 1 0 0 0 0 
0 -1 0 0 - 0 0 0 t -1 0 -1 0 0 1 -1 0 -1 0 1 0 1 1 1 
0 0 0 1 00 01 0 0 0 0 01 0 0 0 0 00 0 1 0 0 
0 0 0 0 1 0 0 0 -1 1 0 0 0 0 -t 0 0 1 0 1 1 -1 0 .1 
0 0 0 0 0 1 0 0 1010 00 1 0 00 0 0 0 1 

OAER or SPAvAIS GA0P S,ityil1.10 64 2 2 

BASIS Of LATTICE FfINISI S.X9XEYl.10 IrVEASC tRSfOtZOdN rilOl EtLC(IT&RI DIVISOAS Of 110; 

0 0 01 2 -1 -1 01 
11 0 1 0-1 -1 1 0 0-1 0 

SolOs 0 * 1 I -1 0 2ST410' z 1 1 1 1 0 0 1 1 1 2 2 2 
0 0 1 0 1 0 0 0 1 0 
0.1 0 1 0 0 1 - -1 1 0 0 
1 0 1 0 -1 I 0-1-1 00 1 

THE SPACE OF FE$S FIXED BT 9.xxxv.110 1$ GEIERATED Sr 

2 1 0 1 0-2 0 0 0 0 0 0 0 0 0 0 0 0 0-1 0 1 0 0 1 0 1 0-1 I 
1 1 0 1 0 -1 0 1 -1 1 1 0 0 1 0 -I 0 0 -1 0 -1 0 1 -1 0 0 0 0 0 0 
0 0 0 0 0 0 0-1 2 -1 0 0 0 0 0 0 0 0 0 1 0 I 0 0 1 0 1 0-1 I 

1 0 1 0 -1 0 1 -1 1 1 0 0 -1 0 0 O O t 0 1 0 -sI 0 0 0 0 0 0 
0 0 0 0 00 0 1 0 1 2 0 0 0 0 0 O0 01 0 -1 0 0 -1 0-1 0 1 -1 

-2 -1 0-1 0 2 0 0 0 0 00 00 0 0 0 0 0 -1 0 1 0 0 1 010-1 

INC SU*GAO** Of S.XXXV.1.1 IS G.JEWVALCET TO S.XsVj1.10 HAS IcCX 2 ? noS GEstAAtco sT 

1 0 0 0 0 0 0 1 0000 0 10000 1 0 0 0 0 0 
0-1 0 0 0 0 -1 0 0 0 0 0 -1 0 0 0 0 0 0 1 0 0 0 0 
O 0 1 0 0 0 000-1 0 0 0 0 1 0 0 0 0 1 0 0 0 
0 0 0 1 )00 00 1 0 0 0 o 0 1 0 0 0 0 0 0 1 0 0 
0 0 O 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 00-1 0 
0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 -1 



FAMILT : XXXtix 
W,P1PEftr PAAMCTES OS FORM5PACC 5 

Wf f 2-CLASS$S QV ALMOST OCECOPOSABLE BRAVAIS GAUPS I I 
NUMBE OF Z-CLASSES OF SBAVAIS GR0SS; 3 

3? 
OCER OF ALMOST DECOMPOSABLE BRAWAIS GRC O.XXXIX1A1 72 ? 2 5 3 

THE SPACE OF FOR FRIED BE s.XKlx.1t IS GEOCRATEO Of 

2-1 0 0 0 0 000000 0 0 2 -1 00 00 0 1 0 0 0 0 0 0 0 0 
-1 2 0 0 0 0 0 00000 0 0-1 2 0 0 0 0-1 0 0 0 0 0 0 0 0 

0 0 0 0 00 0 0 2-1 0 0 2-1 0 0 0 0 0-1 0 0 00 00 0 0 0 0 
0 0 0 0 0 0 0 0-1 2 0 0 -1 2 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 0 00 0 0 2-1 
0 0 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 0 00 0 0-1 2 

THE BRAVAIS GROP .KXNIX..1i I5 UNERATEO BY 

0 1 0 0 00 10 0 0 0 0 1 0 0 0 0 0 
-1I 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 

0 0 0 1 00 00 1 0 0 0 0 0 1 0 0 0 
0 0-1 00 0 0 1 0 * 0 00 0 1 0 0 
0 0 0 0 10 00 0 0 0 1 0 0 0 0 0 1 
0 0 0 0 01 0 0 0 o -11 0 0 0 0 1 0 

2 2 
OAA QOF BAAvAZ5S AOqP SXXXIw.1.2 36 2 * 3 

OtASIS Of LAITICEr OVuNIG S.XxXIX.1.2 I IkfEEf TRAflSFORSTIOW I11 C EtCEENTAAV IVISOWS Or EP? 

10 0 0 0 0 3 0 0 0 0 0 
0 1 0 0 00 0 3 0 0 0 0 

NAZI 0 0 0 0 1 1 3r1621 ' 0 0 1 -2 1 -2 1 1 1 1 1 3 
0 0 -1 -10 1 00 0 0 0 3 
0 0 1 0-1 I 0 0 2 -1 -3 -I 
0 0 0 1 0 0 00 1 

THE SPACE OV FOVMS FIxEO OT *xxxzx12 IS cccnEAAIco ot 

2 -I 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2 1 0 0 -1 -1 0 1 0 0 0 0 0 0 
-1 2 0 0 0 0 0 0 0 0 0 0 O O -2 -2 -1 1 0 0 0 0 -1 -1 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 2 2 1 -1 1 -2 0 0 0 0 -1 0 0 0 0 0 0 0 2 -I -2 2 
0 0 0 0 0 0 0 0 2 2 1 I I -2 0 0 0 0 -1 0 0 0 0 0 0 0 -1 2 1 -1 
0 0 0 0 0 0 0 0 1 1 2 1 2 -1 0 0 0 0 0 -1 0 0 0 0 0 0 -2 1 2 '2 
0 0 0 0 0 0 0 0 -' -1 1 2 1 1 0 0 0 0 1 -1 0 0 0 0 0 0 2 -1 -2 2 

THE SIAC,UP O *.XXXx.1.1 IS 0-1flVALENT TO S.XXIx1.2 wAS IkOEx 2 At IS QENERATCO el 

- a O 000 O I 0 0 0 
' 0 0 0 0 0 1 0 0 0 0 

0 0 ' '00 o o O OO O 
0 10 0 0 0 0 0 1 0 0 

00000 0 0 0 0 0 1 
0 0 0 0.1 1 0 0 0 0 1 0 



61 
ORUR OF BRAVAIS GROWP SALII.2.5 t :9? 2 0 3 

BASIS Or LATTICE OEFtINiG SaZtI.2-lS IwTEW T RAASOWATIOW T"5, ELECIENIAAtVZSOS Ofr EISI 

0 0 0 0 10 0 0 0 0 2 0 
0 10 0 1 0 -2 2 0 0 0 0 

xesa: 0-1 10 ? sS : -2 2 2 O 111 
0 0 -1 1 0 1 -1 1 T 1 0 -1 
10 0 0 0 0 2 ? 0 0 0 0 
0 0 0-i 0 1 -1 1 1 1*0 1 

TH SPACE FORM rIxEO 8, B, IxtI1.23 IS GE.CAATCO 8, 

0 0 0 0 00 00 0 0 0 0 00 1 -0 I 0 I * O 0 0 O0 00 0 0 0 0 
0 2-1 0 1 0 0 0 0 0 0 00 0 0 00 00 0 0 0 0 00 0 0 0 0 
0 -1 I 0 0 0 0 0 1 -1 0 -1 -a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0- 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 -t 
0 1 0 0 2 0 0 0 0 0 O0 00 0 0 00 00 0 0 0 ?0 00 0 0 0 0 
0 0 0 0 0 0 0 0 -1 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 0 1 

YAAiS GOMP 8.LII2.21 IS Q-1QuIvALECT To S.XLuI.2.5 

Tif RAVAIS GROUP 9.xLfli2.5 IS CGECRATED Sf 

1 0 0 0 00 10 0 0 0 0 0 0 0 00 1 0 0 0 0 0 
0 .1 0 0 00 0 .11 * O 0 0 1 0 0 0 0 0 1 0 0 0 0 
0-2 1 0 0 0 001020 001 0 0 0 0 1 0 0 0 
0-1 0 1 0 0 0 0 0 1 1 0 0 0 1 0 0-1 0 0 0 0 0 1 
0 1 0 0 10 0 1 -1 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 
0 - 0 0 0 1 0 0 0 0 1 1 0 0 1 -1 0 0 0 0 0 1 0 0 

6 1 
OA)E Of BRAVAIS CGAQP S.xtI24, : 12 z 2 a 3 

BAsis Of LAtAtICE DFIElIG SALII2.b6 IfvEWA TRAft F0MTIOs w CtC ELEtPstAAT OiwtSOOS Of *&s 

10 0 0 0 0 2 0 0 0 0 0 
1 0 0 0 2 2 2 0 0 0 

661s z 0 -1 1 0 0 1 1 1 -1 0 1 1 1 1 2 2 
0 0-1 0 0 0 0 0 ' 1 1 
0 0 1 0-1 -1 11 1 0 0 
0 0 10 10 0 0 0-11 

ti( SPACE Of FOMS ltxEO 8T S.L14.2.6 IS GE5(tATCO Sr 

2 1 0 0 00 00 0 0 0 0 00 0 0 0 0 00 0 0 0 0 00 0 0 0 0 
1 2 -1 0- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 
0 -t 0 1 0 0 0 1 0 -1 0 0 0 0. 1 0 1 C 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 00 00 0 0 0 0 00 -1 0 10 00 0 1 0-1 0 0 0 1 0 1 
0 -1 I 0 1 0 0 0 '1 0 1 0 0 0 0 1 0 -1 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 O Oi O -1 0 0 0 - 1 0 0 1 0 1 

OsAwAIS CROP 8.'L31.2.1 IS O.ECIWAtChl tO 8.XtII.2.6 



THE SPA(C OF' fOQM FIXEO Sr S.XLV1.1.tt IS GCERAIE0 Sr 

0 0 0 0 0 0 0 00 000 1 00 0 00 0 00 00 0 
0 0 0 0 00 00 0 0 0 0 00 O O O 0 0 t O 0 0 O 

0 110 0 0 0 1 .1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 011 0 0 0 0-1 00 00 0 0 0 0 00 0 0 0 0 
0 0 0 011 0 0 0 0 11 0 0 0 0 00 00 0 0 0 0 
0 0 0 011 0 0 0 0-1 1 0 0 0 0 0 0 0 0 0 0 0 0 

T(SGO OF S.xtYI. I. IS O.EQUIvALECT TO BS.LWI. I t HAS I MX 2 AO 2S 

1 0 0 0 00 0 1 0 0 00 01 0 0 0 0 10 0 0 0 0 t O O a 0 0 
0 -t 0 0 0 0 -1 0 0 0 0 0 -I 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 
0 0 10 00 0 0 0-1 00 0 0 0 100 0 0 10 00 0 0 100 0 
0 0 0 1 00 0 0 1 0 00 0 01000 0 0 0 1 00 00 0 1 0 0 
0 0 0 0 10 00 0 0 1 O0 00 0 0 1 O 0 00 0 0-1 0 0 0 0 0 1 0 
0 0 0 0 01 00 0 0 0 1 00 0 0 01 00 0 0 0 1 00 0 0 0 -1 

TIc SAAvAIS CGP" zLvL 1.tl1. W41CH IS Tic IWT[EflCTIOk OF YtllmiS.xtfl.S.1Sxtli AI G*'b.2'. IS GAic*AT(0 8' 

1 00 0 00 1 00 0 00 1 00 0 00 -1 00 0 00 1 00 00 0 
0 * O 000 01 0 0 00 01 0 0 00 01 0 0 0 0 0 -1 0 0 0 0 
0 0 0 -1 0 0 0 0 0 0 1 0 0 0 0 0 0 -1 0 0 1 0 0 0 0 0 1 0 0 0 
0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0.1 0 0 0 0 1 0 0 0 0 0 1 0 0 
0 00 0 10 0 0 10 00 0 01 0 00 0 00 0 10 0 00 0 10 
0 0 0 0 01 0 0 1 0 * 0 00 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 

0RK( OF BRAVAIS GAOW O.Xt.L1.12 120 2 

BASIS OF LATTICE O(tIktk 0xLVI.1. 12 IWv(fA$ TAAO*OT20s vlt2? EtittsTAAw ODIVIS0S Ot M 12' 

0 0 1 -1 00 0 a CA 0 2 
0 1 0 0 -1 0 0 1 '1 0 1 0 

at a 0 -1 0 0 -1 21 ?a 2d 2 a 1 0 0 1 1 0 1 * 2 2 
0 0 1 1 0 -1 1 0 0 1 1 0 
0 0 0 0 01 0 I -1 010 
1 0 0 0 0 0 0 0 0 0 2 0 

TH SPACE 01 10*95 fVIStO B' S.NLWI.tI2 IS GCK{AATE0 8' 

0 0 0 0 00 00 0 0 00 00 0 0 0 0 10 0 0 0 0 
0 1 0 0 -1 O 0 1 0 0 1 -1 00 0 0 0 00 00 0 0 0 0 
0 0 1 -1 0 0 0 0 t t 0 1 c 0 0 0 0 0 0 0 0 0 0 0 
O 0 -1 1 0 0 0 0 1 0- 1 0 0 0 0 0 0 0 0 0 0 0 0 
0 -1 0 0 1 0 0 1 0 0 1 *1 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 -1 .1 1 -t I 0 0 0 0 0 1 0 0 0 0 0 0 

INC SW0t# Or S.Lv..1 ? s Q5 -tEIvAAEft1 tO S9LVZ1.1?2 HAS 2tC( 2 ?ND15 6$ (RAT(O 51 

10 0 0 0 0 01 0 0 0 0 0 1 0 0 0 0 t O O 0 00 10 0 0 0 0 
0 -1 0 0 0 0 *1 0 0 0 0 0 -1 0 0 0 0 0 e 1 0 0 0 0 0 1 0 0 0 0 
0 0 1 0 00 00 0 -1 00 0 0 1 0 t 0 00 0 t 0 0 0 0 O t O O 0 
0 0 0 1 00 00 1 0 00 00 1 00 0 O O O t 00 00 0 1 0 0 
0 0 0 0 1 0 0 0 0 1 0 0 0 0 1 t0 00 0 0 -10 00 0 0 0 O 
0 0 0 0 01 00 0 0 0 1 0 0 0 0 01 00 0 0 0 ' 00 0 0 0 ' 



ORDER OF PAWAIS GPO O.XLVI.t.30 1 2 

BASIS U LATTICE ttriiN. B-*Lut.4 Z tiCRAS IAAFOMATIO0 re3O0, CLtEtAU OAISIOS O zc30 

00t t to0 0 2 0 0 0 0 0 
| 1 11o o00 -2 1 -1 0 0 0 

xs2, 1 -I -1 1 0 0 0 2l3O' 0 t I 0 0 0 I 1 2 2 2 2 
-I 0 2 0 00 1 0 0 
0 1 -1 0 2 0 1 10 
O 1 -: 0 0 a 0 100 

T( SAt1E Of FOW% rIxfD ST s.xltwI.1.30 tS WAATI0 S1 

2 610 0 0 O 2 0 0 0 -2 O o O o 0 o 0 O o 
,, 7 o0 0 & 1 00 0 0 1 -1 0 2 0 0 1 '1 0 0 z 

1 1 : O 0 0 0 -1- ' 0 0 0 o -1 ) o -2 0 0 1 1 0 02? 
0 0 0 0 0 0 -2 0 0 40 0 00 0 0 0 0 00 0 0 0 0 
0 0 0 0 90 09 0 0 0 0 O 2 -2 0 40 00 0 0 0 0 
0 0 0 0 00 0 0 0 0 o 0 00 0 0 0 o 0 0 o -Z 00 4 

Tr( SuCG0uP OF tzLvl.1.:.s GAV& QlvENT TO 8.zLvI.t.30 "A5 IWEX 2 -a" 1$ G(F(MtCO of 

* O o 0 0 O o 0 o o O 0 1 0 0 0 0 t o ooO 10 0 0 0 0 
0 -1 0 0 0 0 -1 o 0 0 00 0000 O o 1 0 0 0 o 0 t o 0 0 o 
o 0 t o o O o O 0 -t 0 O 0 0 0 1 0 o o o t 0 o o 0 o 1 o 0 O o o'o*o o o o *o-o o oSooo ooo 1oo 

0 7 0 o oio1o o 0 0 0 100 0 01 0 00 0 0 10 00 0 00 10 0 0 00 10 0 
OOOOtO 0 0 0 0 10 00 0 0 0 * o o o o -10 00 0 0 1 0 

0 00 001 0Q0 0 ~ 0 00 00' 000 001 0 00 0 0 1 

'TH BRvAS 4RVW B.uLt1.1.3O. *sICn $S t( ?M6ttQ$CCZON Cr t30Sb98.*LYL.1IR0% LtV t b IS G(AAICQEO $i 

200Ch00 111000 111~~~~ ~~0 00 10 0 000 0 00 Q00 
*1 P *1 O 0 O .' -S -' 0 0 O -' -t -2 v 0 0 0 1 0 0 0 V 0 1 0 0 0 0 

-1 -3 0 0 0 0 0 0 -1 0 0 -1 0 0 t 0 0 0 0 a0 0 0 0 0 0 0 0 
0 0 0 1 00 0 0 00 0 00 1 0 0 00 00 1 I O 0 0 0 1 0 0 
0 0 0 0 1 Q t - 0- a 0 0 ' 0 t t 0 0. 1 1 01 0 0 0 0 0 1 0 
O 9 0 0 0 1 t 1 -S 0 1 0 1 0 0 0 o 0 0 0 0 -: t 0 O -1 

0C (C CC $A4AI'S $V>t e.u 3.1. 44 ' 

OASi S (v LaMCe CtthlNG S..tyL.t.3r NwtQl 1NsL$OTIoC4 94)31* (L(qT"v Z:vSCRS x ,3t, 

0070s -10O O200 t-t- 
7 -7 0 01 0 2 2 ? 0 0 

a3lt0 3 0 0 0 20 0 0 1 -T t I ? 2 z 4 
0 - 1 2 ? 0 0 2 O G 

*3t -I t0 t 1 0 0 2 0 



3, 
OP0ER OF BRAVAIS GROUP S.XLIt,1.15 24 zt 3 

BASIS Of LATTiCCEt Ceiwiw S.XLV1t.1.5 : NWA TAAJOAMAIItON vts) ELItEYTAR DtZISOAS OF ziiI5 

0 -1 -I 0 -I 1 -2 1 0 -3 2 0 
I O O 1 -I 0 -1 2 3 0 -2 0 

X15i_ 0 1 -1 0 1 1 6tYti5i -1 2 -1 2 -2 2 1 1 t 6 6 
-1 0 1 ) 0 0 0 3 0 0 

1 -1 -1 1 ? 1 -2 -2 0 0 2 0 
1-1 1 -t 1 2 2 2 2 2 -2 2 

1f4 SPACE Of FOAMS hGt? ST S.Xt.vII.1S IS GCNEIAAt( 8r 

2 * 1 2 -1 -1 2 l -l -2-12 -1 1 I -1 -1 1 1 1 -1 I-I 1 2 
1 2 2 1 1 -2 I 2 -? -1 1 2 -1 1 1 -1 -1 -1 1 -1 I -1 -2 
1 2 2 1 1 -2 -1 -2 2 1 -1 -2 -: 1 1 -1 -1 -1 1 -1 1 *1 1 2 
2 1 1 2 -1 -1 -2 -1 1 2 1 -1 1 -1 -1 1 1 1 -1 1 -1 1 -1 -2 

-1 1 1 -1 2 -3 -1 3 -1 1 2 1 1 -t -1 1 3 1 1 -1 1 -1 1 2 
-1 -2 -? -1 -1 2 2 -2 -1 1 2 1 -1 -1 1 1 1 2 -2 2 -2 2 4 

THE S*OtUP 0 B.XFLVZI1.1 IS O-[GuIvIAENT TO OB.XLV.1.15 HAS 111C 24 AN IS C,C(ERAIEO Bw 

0 1 0 0 00 -1 0 0 0 0 0 -1 0 0 0 0 
1 O O O O O I O O O O O 1 .1 0 0 0 0 
0 00 1 00 0 0 -3I0 0 0 00310 0 
0 0 1 0 0 0 0 0-1 0 0 0 0 0 -1 1 0 0 
0 0 0 0 10 00 O 0 -1 0 0 0 0 0 1 0 
0 0 0 O 0 1 0 0 0 0 0 1 0 0 0 0 0 -s 

TH SOAvS GROqP .XLVIIJl15. WuICw tS THE IWTEASECTIO OF V'ISmOS.ILVII.t..lsal5 AND CGt6.Z1. IS GCNRAIECO Si 

0 -1 0 0 0 0 C 1 0 0 0 0 1 0-1 0 0 1 
-1 0 0 0 0 0 0 -1 0 1 0 0 -10 0 0 0 0 
0 0 0 -1 0 1 1 -1 0 0 0 1 -10 0 0 -1 -1 
0 0 .1 0 0 1 0 -1 0 0 -1 0 -t1 0 0 0 0 
0 0 0 0 1 0 1 0 0 0 -1 1 0 0 1 0 
0 0 0 0 0 1 0-2 0 0 0 -2 0 0 0 03 

5 1 

OQAR OF SAVAIS GA4 SB.RtLVII.1.1b 9 ; 2 a 3 

BASIS (E LATTICE tfItwING S.zLVII.1.1.6 INvERE 1RAWStOOMTI09k tb ELEtCUTARI DIVISORS (W ti14Ci 

0 0 1 0 -1 0 0 0 0 0 11 
0 0 0 -1 0 1 0 0 0 0 -1 1 

16166 ? 0 0 1 0 * 0 1 0 2166 a 0 1 0 0 0 t 1 2 2 
0 0 0 1 0 1 0-1 0 1 0 0 
1 -1 0 0 0 0 -1 0 1 0 0 0 
''00 0 0 0 0 1 0 1 00 



ORER OF MAvS ?RO*f BsDtZx.:.3 '- 

OASIS Of LATTICE OEFIldw& S.XLZX.l.3 tWvESE TA AnSORATIO. '0' EtV(UTART Ot QISOs O 133 

1 0 0 0 0 0 2 0 00 0 0 
0 1 0 0 0 0 0 2 0 0 0 0 

X131 z_0 0 0 -1 -I o 0 0 0 ' - 0 1 t 1 2 2 
0 0 T 1 0 T 0 0-i 0 041 
0 0 -1 0 0 1 0 0-1 0 0 1 
0 0 0 -1 I0 0 0 10 

t.( SPACE OP fORxS rixto e B0.XLIK.JA iS GQ(AATEO 81 

1 0 0 0 00 0 0 0 0 0 00-1 -1 0 0 90 0 0 0 
0 1 0 0 0 0 0 0 000 0 0 0 1 0 0 1 0 0 0 0 0 0 
0 0 0 00 0 0 a 1 a 0 t 0 1 0 0 00 00 0 9 0 0-1 
0 0 0 0 0 0 0 0 0 ; 1 0 -1 0 0 0 0 0 0 0 0 1 d1 0 
000 0 0 00 0 0 0 10 -1 0 0 00 0 00-1 I 0 
0 0 0 0 00 00 1 O 0 1 0t O 0 0 0 0 -1 0 0 s 

TH4 SCSGROLP 0W B.xLZx.1.x IS Q-(QUIVLET TO 8.'&.x2.13 "AS P(x1 2 Aw? IS GC'PTAC0 9 

- 000 0 0 0 0 t 0 0 00 01 0 0 0 0 
0 10 0 00 -1 00 0 00 "1 00 00 0 
0 0-1 0 00 00 0 1 00 0 0 0 0 
0 0 0 t 00 00 -1 0 00 00 - 1 0 o o 
0 0 0 0 30 00 0 0 0 -1 0 0 0 O 0 1 
0 0 0 0 0 0 00 0,10 0 00 010 

TH( BRAVAIS GROW O.ELI,2.3t. 041C'4 IS 1t INTCACTION cc "S)e.AL'C.'..'3' ,0 G: ISNCRATO Sb 

-3 0 0 000 0310 0 00 0 10 00 0 
0 1 0 0 0 0 I o o O C - 0 0 0 0 0 
0 0 2 0 00 0 0 0 0 t 0 0 0 0 t 0 0 
o @ 0 0 -1 0 0 0 0 0 0 -1 0 0 0 0 0 -t 
0 0 0-: 0 0 0 0 -' 0 0 0 0 0 's 0 0 0 
0 00 001 0 0 0 00 0 00 08t0 

OCR OF BAAwAIS GOO O.ILZL.T.4 ' a 2 

OASIS C tAtTICE CQ ftl146 8.3k'*.t.4 PtIERSE tAAMu$NtATIO% ts"4 ELEWTAr? o:vvscS r xz4. 

10 0 0 0 0 ? 0 00 
00 0 ? o o ? i 0 - 1 0 

St4S ~ ~ 0 0 1 1 t - 1 2|* 14a : 0 ' 0 1 t * 1 2 2 
0 i 0 01 -?I 0 01 

0 -t 0 -I t o- 
o oo t 'e -2 2 0 0 0 0 



FAMILTY LI I 
NWKlA Of PARAP(TCA$ Or V0015PLCE 4 
NMRA OW 7-CLASSES OF ALST OCCOIOSA&E RAVASS GAO' 2 
POSC CW Z-CLASSES Of BRAVAtS 6SR5$: 2: 1 1 

5 1 
ORUR OF AL5tg$ CECOSALE ARAVAtS GAOIP S.LI1.1.1 : 2 3 

T?( SPACE OF FQA9S fFIXE BY S.LUt.l.t IS GCRAtEO of 

2 - 0 0 0 0 0 0 0 0 0 0 0 0 ? -1 0 0 0 0 0 0 0 0 
- 2 0 0 0 0 000000 00-1 00 0 0 0 0 0 
0 0 0 0 00 0 O? - 00 ? -1 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 -1 2 0 0 -1 2 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 00 00 0 0 00 00 0 0 0 00 00 0 0 1 0 
0 0 0 0 00 00 0 0 00 00 0 0 0 0 00 0 0 0 

?HE BRRVAIS GRAP S.LII.1.1 IS ANEcAAtt0 St 

0 1 0 0 0 0 0 10000 1 0 0 0 0 0 1 0 0 0 0 0 
-1 1 0 0 0 0 1 0 0 0 0 0 0 10000 0 1 0 0 0 0 
0 O 0 1 00 0 0 0 1 0 0 O O 1 O O O O 0 1 0 0 0 
0 0 -1 1 0 0 0 0100 0 0 0 1 0 0 0 0 0 1 0 0 
0 0 O 0 1 0 0 0 0 0 10 0 0 0 0 0 - 00 0 0 0 1 
0 0 0 O 0 1 0 00 0 0 0 O O O I 0 0 1 0 

$ 1 
O@tR OC AtHOST O(COPSA&L( BRAVAIS GROUP O.Li .2.1 : S 3 

14 SPAC( 0f tORIS B1xCO 9' 9.LI1.2.1 15 GECECRAlCO 8 

?1 0 0 0 0 0 000 0 0 00 0 0 0 0 O O O O O 
12 0 0 0 0 0 00000 0 0 -1 0 00 00 0 0 0 0 
0 0 0 0 0 0 0 0 2 -1 0 0 0 -1 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 00 00 -1 2 00 1 0 0 0 00 00 0 0 0 0 
0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 00 0 0 1 0 
0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 00 0 0 0 1 

T1 &qAvA:S C.rtP *D.L I.Z.l IS GtE,AATO Bl 

0 1 0 0 0 0 0 1 0 0 0 1 0 0 0 00 3 0 0 0 0 0 
-1 I 0 0 0 0 1 00 0 0 0 10000 0 1 0 0 0 0 
0 0 0 00 000-1 0 0 001 0 0 0 0 1 0 0 0 
0 0 11 0 0 o O -1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 
0 0 O 0 1 0 0 0 0 0 1 0 0 0 0 0 00 0 O O O 0 1 
0 0 0 0 0 ' 00 0 O 0 1 0 0 0 0 1 0 0 0 0 0 1 0 



4 1 
ORDER Ofr AVAIS 1ML @.XXIV1.b 48 2 2 3 3 

BSASIS Or LATTICE DFVININ S.XIY.1.b ZUvERSE TRAKSFflTION 166' (LUCWTMV 0IVISlS Or 1163 

0 0 O 0 1 1 0 0 3 0 0 0 
O 0 0-1 0 1 0 0 0 3 0 0 

xw6 ? 1 0 0 0 0 0 3T1163 2 0 0 0 0 0 3 1 1 1 1 1 3 
0 1 0 0 00 1-2 0 0 1 0 
0 0 0 1 -11 ?-1 0 0-10 

0 1 0 00 1 0 0 1 0 

tff SPACE QV fRomF VXED B' S.19Iv.1.b IS GEERATED ST 

0 0 0 0 0 0 1 0 0 0 0 0 0 10000 0 0000 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 00 00 0 0 0 0 1 0 0 0 0 0 0 10000 0 000 0 0 0 0 0 0 0 
0 0 0 0 00 00 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 0 0 0 1 0 0 0 
OO O 1 -1 0 0 0 0 0 0 0 0 0 0 000 0 0 0 0 00 00 0 1 -1 1 0 0 0 0 0 0 
OO 0 1 ? 1 0 0 0 0 0 0 0 0 0 0 000 0 0000 0 0 0-1 1 -1 0 0 0 0 0 0 
O 0 0-1 1 00 0 0 0 0 00 0 0 0 0 O O O O O O O O 0 1 -11 0 0 0 0 0 0 

tK SUiAO,P 0C S.xlIv.l.l IS 9-EOUIVALEMT TO S.XXIV1.b HAS IICEX 2 AM IS GEPAtEO P1 

0 1 0 0 0 0 1 0 0 0 0 0 1 -1 0 0 0 0 1 0 0 0 0 0 
1 0 0 0 0 0 0 10000 1 0 0 0 0 0 0 1 0 0 0 0 
O 0 1 0 0 0 0 0-1000 001 0 0 0 0 1 0 0 0 
0 0 0 1 0 0 0 0 0-100 0 0 1 0 0 0 0 0 1 0 0 
0 0 O 0 1 0 0 0 0 0 1 0 0 0 0 0-1 0 0 0 0 0 1 0 
0 0 0 O 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 -1 

Tat WAVAIS GMKP S.xxlv.1.6. aHlCH IS tHE INTERSECTIO or 0i6a.S. xuvt AIQ GL1b4.Z'. IS GCtElTED ST 

1 0 0 0 0 0 -1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 
0 1 0 0 0 0 0 -1 00 0 010 0 0 0 1 0 0 0 0 
0 0 1 0 00 00 1 0 00 00 1 0 00 0 o -10 0 0 
0 O 0 0-1 0 0 0 1 0 0 00000-1 0 0 0 1 0 0 
O 0 0-1 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 1 0 
0 0 0 0 01 00 0 0 0 1 0 0 0 0 1 0 0 0 0 0 O 1 

4 1 

ORDR OF BRAVAIS GRP S.XnIv.1.7 40 * 2 $ 3 

BASIS OF LATTICE DCFINING .XAKIV.1.? ISWnAS tAWSOtIs t173 ?LE'EWTAAr DIvISORS Or Xg71 

0 0 0-1 1 0 0 0 0 0 0 6 
0 0 0 0 1 -1 0 0 3 0 3 0 

XT71 0 0 1 -1 0 0 0 6*Tvi1 2 0 0 -3 0 3 0 1 1 1 1 1 6 
0 0 0 1 1 1 -4 2 0 2 0 0 
0 1 1 0 0 0 20 2 0 0 
1 0 0 0 00 2-4 0 2 0 0 



THE BRVAtAS CAWP S. xvE1S. IS CGicMItTEO B'w 

0 -10 0 00 1 00 0 00 1 00 00 0 
1 00 0 00 0 10 0 00 0 10 00 0 
0 0-1-1 0 0 0 0 10 00 0 0 100 0 
0 0 21 0 0 0 00: 00 oooioo 0 
0 0 10 1 00 00010 -1 0 00 00 1 
0 0 10 01 00 0 1-1 0 0 0 00 sO 

4 
ORDR OF WAVAIS GFe)P S.ax.1.5 l 

BAS IS OF LATTIC!E NEINI$GW S.u1XV.1.15 INvSSEW TA*SFOWNTIOW "5'S CLIEUCUTAAY OIvISSOft C3,x5. 

1 00 0 00 ? 00 0 00 
1 10 0 10 -11I0 0-1 0 

1515 * 0 0 1 0 0 - 1?"5 0 0 1 1 0 1 1 1 1 1 2 2 
0 0 0 100 0 0 020 0 
0 -1 0 0 1 0 -1 1 0 0 1 0 
0 0 1 -1 0 1 0 01 1 0 1 

t'( SPACE OF F0O95 F I EED 6' S.Xuv.1.53 IS r&icastco S 

? 1 0 0 1 0 0 0 0 0 0 0 0 01 1 01 0 011 01 0 0 0 0 0 0 0 0 0 0 0 0 
1 1 0 0 1 0 0 0 ' 0 0 0 0 0 01 0 0 0 0- 0 0 1 0 1 0 0 -1 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 1 0 0 -1 1 0 0 0 0 0 -1 .1 0 0 -1 0 0 0 0 0 0 0 0 0 9 -1 0 1 
0 0 0 0 0 0 00010 0 1100 1100 0 ' 0 0 0 0 0 0 00 000 0 0.1 10 -1 
1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 -1 0 0 1 0.1t 0 0 1 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 -1 0 0 1 -1 0 0 0 0 0 '1 0 01 0 0 0 0 0 0 0 0 0 ? 1 0 

SMVAIS GAOqP S.MKV.1-1 IS O-CQuIwAaENT TO S.wuv.1.5 

THE WIAVAIS CAOU Btxun.is I GEICRATEo B' 

--10 0 -1 0 1 0 0 0 0 0 1 0 0 0 0 0 
10 0 00 0 00 0 10 0 10 00 0 

o o -1 0 0 0 0 1 0 0 0 0 0 0 10 -1 
001 00 -1 0 0 0 100 0 0010 0 
1 00 0 10 0 10 0 00 0 00 0 10 
0 0 10 0 0 0 00 00 00-10 0 

aF Mr AAIS GFtP tuuwV.1.b lb 

BASIS CC LATTICE DEF INW1 *axv.1.b ltruU(RS TRAh$bOmoTIQ "b0 (LE(q%TAin DIvI$0$ Oi 01 *st 

0 0 1 100 0 0 200 0 
0 0 1-111 0 00 20 0 

ribs a 1I 0 0 0 0 0 ?I'' 0 0 0 . 12 
0 10 0 00 .1-0 00 1 
0 0 0 0 -1 1 0 0 0 0 -1 I 
0 00 0 11 0 0 0 0?' 



THC OAVAIS At"1P XSMKvIII.2.2 eelCw is THE INT(SCCTIO MF u?l.Se.Suvlll.2.lsll2m? AO Gt'b.Z. IS CAiRNATEO 9t 

1 0 0 0 0 0 -1 0 0 0 0 0 
0 0"1 0 0 0 0 0 1 0 0 0 
0-1 00 0 0 0 -1 1 0 0 0 
0 0 0 0 -10 u O OO O -1 
0 0 0-1 0 0 0 0 0 1 0 0 
0 0 0 O 0 1 0 0 0 0 1 0 



THE SPAOCE Of FOCV IFIXKEO 91 9.XxzJ.itj IS GIESCMATIEOST 

I'0 0 0 0 00 000000 0 0 0 0 00 0 00 000 0 00 00 0 
0 10 00 0000 000000 0 0 0 0 00 0 00 000 0 00 00 0 
00 0 00 0000 000000 0 0 0 0 00 0 00 000 0 0 100 0 
0 0 0 0 0 0 0 0 0 I -I -' 0 0 0 I I I 0 0 0 1 I -1 0 0 0 0 0 0 
00 0 00 00 000 - Itt 0 00 1 11 0 00 1 II- 0 00 00 0 
00 0 00 00 000- Ill 0 00 111 0 0 0 l-l I 0 00 00 0 

StAVAIS GOtP 9.tSxulI.t.1 IS Q-IEQulvALCUNT TrO O.XXuI1.1., 

THE BRAVAIkS GOP" 8.Xi i1. t.t IS GEtAATCO Byt 

0.1 0 0 00 0 10 0 00 00 0 00 ' 00 0 00 1 00 0 00 1 00 0 00 
1 00 0 00 1 00 0 00 0310 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 10 00 0 0 10 0 0 001 0 00 0 0 10 00 0 0 10 00 0 0-1 00 0 
0 00 10 0 0 0 0 100 0 00 0 11 00o0 0 *-I- 0 0 0 100 0 00 10 0 
0 00 0 10 0 00 010 00 0 10 - 0 00 0 10 00 0 -401 0 00 01 0 
0 00 0 01 0 00 0 01 0 00 0 01 0 0 0 0 0 0t IO 0 00 00 1 

7 
COOLS OF WRAVAI$ GftOtP 8.XX3.1.17 128l 
OASIS OF LATTICE DEFINING B.hXftI.1.17 INVItRSA TRAAflSFW?Ift 'et'e CaEqkNtARr DIvIS OR F 2171 

1 00 0 00 2 00 00 0 
0 10 0 00 0 20 00 0 

X4171s 0 0 0 0 -1 1 251417) 0 0 .1 0 1 1 1 1 1 1 ? 
0 00 0 11 0 00 1.11I 
00 -3 01 00.110 0 
0 0 1-1 0 0 01 0 0 

th( SPACE QVr F0095 FIM CO St 58.uwXl.I17 1$ OCICRAED Sr 

1 0 0 0 0 00 000000 0 0 0 0 00 0 00 000 0 00 00 0 
0 10 0 0 000 000000 0 0 0 0 00 0 00 000 0 00 00 0 
o o a a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 -' 0 1 0 0 1 1 -l 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -2 I 0 -1 0 0 1 1 -l 0 
0 0 0 0 0 0 0 0 0 0 1 -' 0 0 0 0 1 1 0 0 0 0 0 0 0 0 -1 -1 1 0 
0 0 0 0 0 0 0 0 0 0 -' I 0 0 0 0 1 1 0 0 1- 0 1 0 0 0 0 0 0 

BAVAIS G%t"9S.nhl1.1.1 IS O9-(OuZvMiN? To S.uuul.1.1? 

tiWE BMA&vS GAOuP SuI.',IS CAtR&1(D 91 

0 -10 0 00 0 10 0 00 ' 00 0 00 1 00 0 00 1 00 0 00 ' 00 00 0 
1 0 00 00 1 00 0 00 0 10 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 01 1 0 0 1 0 0 0 0 0 0 I 0' 0 0 0-' I 0 
0 0 0 I 0 0 0 0 0 I 0 0 0 0 0 I 0 0 0 0 0 1 1 1 0 0 1 0 0 I 0 0 -1 0 10 
0 00 0 10 0 0 0 0 1 00 000001 00 0 00 1 0 00 0 10 0 00 01 0 
0 0 0 0 0' '0 0 001 0 0 0 0 10 0 000.-10 0 0 00 01 0 00 0 0' 



THE SCAVAIS GAOtJ 8.11XXJ.1.36. mIsC"O IS TiC ZkttES(CTZ0 Of u&3)ss$.mxaI.:,.xsl*X3 A*D GL4$.Z1. IS CANERAT(O law 

o0 0 -1 -I 0 0 -I 0 0 -' 0 1 0 0 0 : 0 1 0 0 0 0 0 0 0 -1 0 -1 0 
0 10 0 00 0 0 0 10 0010 1'OOt 0 10 0 00 1 00 00 0 
0 0 10 00 1 0 0 0 00 00: 010 0 0 10 00 0 00 10 0 

-1 0 0 0 -0 0 0-to0-go ooouuo 1 0 0 0 100 0 -10 0-1 0 
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I I t 1 1 1 -2 1 t 1 -1.*1 *1 0 -1 1 1 0 1 0 -1 1 -5 0 
I I ? 1 1 2 1 -1 .1 *1 1 1 '1 0 -1 1 1 0 -1 0 1 -1 I 0 
1 0 0 0 0 0 0 0 0 0 0 0 0 0 

14 SWOUP* OQ 8I.XLV1.. IS Q*(QIA&kE$i6 1O 8.xt. 3 AS UCEu 0 ANt IS 8CWENRAI(O B; 

I0 0 0 0 0 -t 0 0 0 0 0 Q-I 0 0 0 0 0-1 0 0 0 0 
0 1 00 0 0 0 -t 0 0 0 0 I 0 0 0 0 0 -1 0 0 0 0 0 
0 0 100 0 00 1 0 0 0 0 00-1 0 0 0 0 0 1 0 0 
0 0 0: 0 0 00 0 1 0 0 O O O O O 0 1 0 0 0 
OOO00 0 0 0 000 0 10 00 0 1 0 0 0 0 0 1 0 
0 0 000 - 00 0 0 0 1 00 0 0 0 1 0 0 0 0 0 1 



U( SPACIE OW FRK FrixO B' B.zLVJL1.t1 IS 1$GCIEAAI0 B 

0 0 0 0 00 00 0 0 0 0 0 0 00 1 10 0 
0 0 0 0 00 00 0 0 0 0 0 0 00 1 0 0 0 0 
0 0 2 t *2 *t 0 0 2 .1 2 *1 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 t 2 '1 *2 0 0 *t 2 '1 2 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 *2 *t 2 1 0 0 2 *1 2 ?1 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 -1 -2 1 2 0 0 t1 2 *1 2 0 0 0 0 0 0 0 0 0 0 0 0 

THE S PSR 0W B.XLVI . t - I S 0-E?VIVALE>*T TO O-ELVII..14s 045 IJE 6W% IS CIEK"att& @ 
O4 *t ~OtO O O 9.vItA us OeOvaaMr TO Omv111 O A O I( O 1 $ 3$ 4O(OAt(O S' OO 
0 10 0 00 t&a0 0 00 t 00 0 00 11 c0 000 010 00 0 
tOOOOO 0 0 10 0 00 0 10 0 00 '100 0 00 -''0 000 
0 0 0 1 O O0 0 t O O 0 0 1 0 0 00 00 1 O 00 00 0 0 0 
0 0 1 0 O OO t O O O 0 0 O O O100 0 1 0 00 0 -110 0 
0 0 0 0 10 00 0 0 OI0 0 0 0 1 O 0 00 0 0 1 0 0 0 0 1 0 
0 0 0 0 0 1 0 0 0 0 0 1 O O O O 0 0 O 0 O O 0 0 0 0 O t 

THE BRAVAIS GROWP Bz.ivIZ.1.6. WICW tS THE INTERS(CT110 CC P1Asm8mLVIZlSUlI ac GIb.: . I, S 4C(BATWD o 

1 0 0 0 00 01 0 0 0 0 0 1 0 I 0 O O O O O O O t : 0 0 0 0 
0 1 0 0 0 0 1 0 0 0 0 0 I O O O O O O t 0 2000 0 0 0 0 0 O 
0 0 0 0 0 1 0 0 1 0 00 00 1 0 00 00 0 - t O 0 0 0 0 0 ' 
0 0 0 0 1 0 0 00100 0 0 0 100 00 000 00 0 o 1 I 
0 0 0 1 0 O O O O tO 0 0 0 0 1 0 0 : 0 0 1 0 0 1Q0 
0 0 1 0 0 O O O O O t 00000 0 0 0 010 0 O QO 

4 1 
ORDER OF 0tAVAIS GROUP B.siLVIl.lj? 4$ 2 I 8 

AStIS OF LAIWICC CEVtINZG B.XLVII.1.1? thNVAE$ IAA$ORf lO# T117C(NA oi:ss o fad". 

0 t 0 -t -t 0 1 2 '3 C '1 3 
0 0 3 0 -t I 1 Z 3 0 2 0 

1171 s 0 t 0 1 -1 0 6a197' t *2 1 0 3 Z 0 2 1 1 
O O 0 O --3 O 3 O O O 
0 1 3 -t t I *? *? 0 0 ? 0 
2 1 t t 0 3 0 -3 0 0 

hNC SPACE O FOW9S Flz(O B' B1LYIZ.t.t7 IS TANU(AtCO Of 

0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 2 2 2 *2 2 
O 2 -: -2 -1 -1 2 ? 2 - 1 1 0 -1 1 1 2 1 1 1 - 
o -I 2 tI* 2 O -1 2 -1 -} 0 s s | 2 s s s* 
0 -2 2 1 t 0 2 ? Z 1 1 O 0 1 1 1 1 1 ? 1 1 1 2 
0 -t I 2 1 1 0 - I . 0 -2 1 1 -1 *1 
0 -t 2 1 1 

2 
1 0 

- 
1 1 2 0 1 -1 

I I 
2 

1 . . 1 .9 

lt SU&,AOtP OF B.tLVII.. 2 IS O-EOUIVAL(hI 10 8.KLVZI.1.17 tAS INK] 1?2 4) IS ?ENCRaTEo BD 

0 1 0 0 0 0 00 00 0 - 1 0 0 0 0 1 0 0 0 0 
' O 0 0 0 0 0 10000 -. 0 0 0 0 I 0 0 0 0 

0 0 0 1 0 0 O O 1 0 1 1 0 O s * 0 00 0 1 0 0 
0 0 1 0 00 00 0 1 00 00 1 0 00 00 -1 1 0 0 
O O O O t 0 0 0 0 1 0 0 0 0 1 0 00 0 0 -. 0 
0 0 0 0 01 00 0 0 0.1 0 0 0 0 0 0 0 0 0 0 1 1 



fl sac 98 rSn rub Sr S'&I'.'4 1$ atcmaTc s' 

00 0 01 0 00 00 0 0111 '' Q0 0 0 
0 0 0 0 0 0 0 0 0 * G ) 0 0 0 ' 0 ' * 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 1 .t I C 0 C 
0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 ' 0 
0 0 0 0 0 C 0 0 0 ' 1 -t 0 3 0 C O 0 0 C' 1 0 $ 
1 0 0 0 0 ' 0 *' *' *i *i 2 *2 b ' O' *. z 0 O ' G t 5 C 3 

T( S5WOQp e' eI&:.'' uS GE*J:VkE(% tO 6 s'a.' 4 'AS :W' a1 &V :s5 cAt4QatfW 60 

.100 0 0 0 0 1 0 0 0 0 . 1 O C O C 
0 1 0 0 0 0 *' 0 0 0 0 0 0 0 0 0 0 
0 0 .t0 0 0 O O t 00 00 0 ? O 0 
0 0 0 1 0 0 0 0 -' 0 0 0 0 0 t Q Q Q 
0 0 0 0 '0 00 0 0 0 T 0 0 0 0 Q - 
0 0 0 0 0 t 0 0 0 0 ' 0 0 0 0 O' 

T? OPAVAIS CGOtO ob.'9L:'4. _Vw :S T4 :%sc':f f *4m>.m:m.'s'4. ac t c:. :, *' 

10 0 0 0 0 0 tO OO toco0ct 
1 0 0 0 0 0 0 0 *1 0 . 0 e ' O C 0 

1 0 1 0 0 0 C 0 *1 C 0 0 0 0 I * 
100 01? 0 i 0 0 -' 

100.*01 *1 * 00 O* O 
IL0 ) 0 0 2 ? 0 0 0 0-' *2 0 0 

O 0-' 

"Eof e a*mSt cceunSa&c nawa:s sc# eA8L:'.'.' -t ; 

4 SPACC Cf 0 OR IFsO 8B S.'I'.?.' As sRT ( SI 

I'0 0 0 0 00 00000 0O0 '0 $OQOCC 0 
010 00 00 0 00 000 0 014 05 0 00 00 0 
0 00 000 eo'1 00 0 010 000 0 0 0 000 
0 00 0 00 0 0 0 100 *1 QOGO 0 0 1OOO 
0a0 0 0 0 00 00000 0Q40 000 0 0 00'10 
0 0 0 0 0 00 00000 00 030 000 0 00 00' 

THE JAAvAIS 0pocP e'2L:'2.' :sc 4E,(flAt(Q 8 

0 -1 0 0 0 0 .t 0 0 0 C, 0 10 0 VI 0 C' 0 0 0 0 0 
: 00 0 00 0 10 00 0 0 10 0 00 0 10 00 0 
0 0 0-10 0 0 0 0 10 0CI 0 00 0 01i0 00 
oI'0 0 0 0 0 10 00 0 00100 0 00 10 0 

O 0 0 1 9 0 0 O 0 10 0 0 0 0 00 0 0 0 
0 0 0 0 01 00 0 0 0 11 04 0 0 OO O Q G C 



FALY : tln 
WWI UO PARAECTCmS oVroAnsAc(; 4 
s3R OF ZCLAS$CSS OW ?ALPOST OECO9OS&E BRAVAIS GOUPS 3 
s3R OF Z-CLAS$CS OW RAVAIS GROUNS 39 * 23 . t2 * 4 

7 1 
ORDER Of AtKPST DECOMPOStRLE eAAVAIS GROUP 8,LIlI..t 3$4 a 2 ' 3 

14 SPACE oF rose rFIEo Br B.LIZ.tI t Is GENCRAYTEO S 

3I-1 0 0 0 0 0 0 0 o 0 00 0 0 0 o 0 00 0 6 0 0 
-1 3 .1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
I1 1 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 00 0 0 o 1 0 0 00 0 0 0 o0 00 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 00 0 0 0 1 

THE eAwAAI GstUP B.L IJI.1.1 IS rE14(RA1EO 5I 

0 1 0 0 00 o 1 0 1 0 o Ooo 0 1 0 0 0 00 1 0 0 0 0 
t oOOO O 0 1 0 0 O O0 01 0 0 0 00 0 1 0 0 0 0 0 1 0 0 0 0 
0 0 1 0 0 0 0o 1 1 00 00 1 0 0 o 0 00 1 0 00 00 1 0 0 0 
o oO t o O 0 0 0 1 00 00 0 -1 00 00 0 1 0 0 0 0 0 1 0 0 
o o OotO 00 0 0 1 0 0 0 0 1 *0 00 0 0 -1 0 0 0 0 0 1 0 
0 0 0 0 0 t 0 0 0 0 0 1 0 0 0 0 0 0 O O O O O t 0 0 0 0 0-1 

I 
Oa(R OF BARASV GOUP S.11I.1.2 ? 384 z 2 S 3 

BASIS OF LATtICE OVINI4G BSL.111.1.2 1F4Y[AES TAAN$FOQMTIO# 421 (LEIWNTART OIYISORS Of X121 

0 0 0 -1 0 0 0 0 0 2 0 
0 o 0 00 0 0 0 o 0 2 

R2V 1 o o 0 0 1 0 2i 0 -2 2 2 0 0 0 t 1 1 
0 0 -1 0 0 2 0 2 0 O 0 0 
1 0 0 0 0 0 -2 2 0 0 0 0 
0 1 0 0 - 1 1 0 0 

TH sPAct or fVOAS FIXED 5r 8..Lhh.I1.2 is GCNRCAA1O ST 

0 0 0 0 00 00 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 00000 0 00000 0 to 0 0 0 
0 0 3-2 02 t o o - 0 0 0- 0 0 0000 0 0 0 0 0 
0 0-2 * 0 0 0 00000 000 0 0 0 0 0 0 0 0 
0 0-2 0 4 0 0 0 000 0 0000 0 0 0 0 0 0 0 
0 0 0 0 00 00 -2 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 

BAAVAIS GROUP 8.L111.1.1 IS Q-CIVALE( TO* Be.L1.L1,2 

THE eRAVAIS GROP S.,IZt.1.2 IS GCERATEO OT 

1 0 0 0 0 t0 0 0 0 0 0 1 0 0 0 0 -1 0 0 0 00 1 0 0 0 0 0 
0 1 0 0 00 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 

20 0 1 0 2 0 0 0 0-20 001 0 0 00 0 0 0 O O 0 1 0 0 O 
0 0 0 1 .1 0 0 0 I 0*t 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 
o o 0 0 *1 0 0 0 0 1 t 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 
0 0 0 0 1 0 0 0 O 0-I It 0 0 1 0 0-1 0 0 0 0 0 0 0 0 0 0 3 I 



TWE SPACEL OF IFOMS IFIXE0 ST B.KXIV.1 .7 IS GiEIRATEO SW' 

0 0 0 0 0 000 0000 000 000000 0 0 0 0 00 0 00 000 1 00 00 0 
0 00 0 00 0 1-1 0 00 0 0011 0 00 0 00 0 11 0 00 0 00 00 0 
0 00 0 00 0 -11000 0 o00-1-1-10 00 0 00 0 11 0 00 0 00 00 0 
0 0 02-i -i 0 00 0 00 0 1-1 0 00 0 0011 0 00 0 00 0 00 00 0 
0 0 0-1 2-1 0 00 0 00 0 1-1 0 00 0 0011 0 00 000 0 o00 0 00 
0 0 0-1 -12 0 00 0 00 0 1-1 0 00 0 00 111 *oooooo 0 00 00 0 

THE Si*WuP OF S.XXIV.1.1 IS g-EWuuVA&.EuT TO S.KKIv.1.7 oWAS INDEX 2 AND IS GCMRATEID BSr 
0 10 0 00 3 -10 0 00 1 00 0 00 1 00 00 0 
1 00 0 00 3 00 0 00 0 10 0 00 0 10 00 0 
0 0 10 00 0 0-1 0 00 0 0 10 00 0 0 100 0 
0 0 0 100 0 0 0-1 00 0 0 0 100 0 00 10 0 
0 0 0 0 1 0 00001 00 0 000-1 0 0 00 0 10 
0 00 0 01 0 00 0 01 000 0 01 0 00 0 0-1 

TWC ORAVAIS GA00 5,.XXIV.1,7. W4tC4 IS THE :wTrcA~CTIo OF #76,Kv.eIaAC Ga.'6.Z'. IS gS(EAA?W[ I 

1 00 0 00 1 00 0 00 1 00 0 00 -1 00 00 0 
0 10 0 00 0 0 10 00 0 0-1 0 00 0 10 00 0 
0 0 10 00 0 10 0 00 0 -10 0 00 0 0 100 0 
0 00 0 01 000 00 -1 0 0 0 100 0 00 10 0 
0 00 0 10 0 0 0-1 00 0 00 0 10 0 00 0 10 
0 0 0 10 0 0 000-1 0 0 00 0 01 0 00 001 

4 1 
ORDER OF BRAvAIS GROuP S.EKIv.1.S 4S 2 a 3 

BASIS OrF LATTICE DEriWiPG S.KxxV.1.S ZUvERSE TRAAW$FOUAIIOW viOs (LUEwETAmv 0IVIS5ORSV Kl'S 

0 0 0-11I0 0 06&00 0 

1 00 0 00 bRYuOhv 00 0 0-3 3 1 11 6 
0 0 0 1 1 1 -4 2 0 2 0 0 
0 1-1 0 00 2 20 20 0 
0 1 1 0 00 2 -4 0 2 0 0 

THE SPACE OF FRoWs FIXEO si sD.Xtiv.tl.S IS GEOCRATIED STY 

0 00 0 00 1 00 0 00 0 00 1 11 0 0 0 0 00 0 00 000 0 00 00 0 
0 0 0 0 0 00 00000000 000 0000 0 00 000 0 1-1 0 00 01100 0 
0 0 0 0 0 00 00000000 000 0 00 0 00 000 0 -11I0 00 01100 0 
0 0 02-1 -1 0 00 0 00 1 0 0 0 00 0001110 00 000 0 00 0 00 
0 0 0-1 2-1 0 00 0 00 1 0 0 0 00 0001110 00 000 0 00 00 0 
0 0 0-1 -12 0 00 0 00 ' 0 0 0 00 0001110 00 000 0 00 00 0 

TiC SUS6AOR Of SB.XKIV.t.1I IS C-COUI VALE4T '10 Sb.KXXIV.1IlS WAS IWOCK 2 AC IS OCERAYCOD lB' 

0 10 0 00 1 -10 0 00 1 00 0 00 1 00 00 0 
1 00 0 00 1 00 0 00 01t0 0 00 0 10 00 0 
0 0 10 00 0 0-1 0 00 0 0 10 00 0 0 100 0 
0 0 0 100 0 0 0-1 00 0 0 0 100 0 00 10 0 
0 0 0 0 1 00 0001 000 0000 -tO 0 00 0 10 
0 00 0 01 0 00 0 01 000 0 01 0 00 00 -1 



TH SPACE OF FO F ItO SiT B.Xv.1,6 tS 2GAATKo 8' 

O O 0 0 0 0 1 0 0 0 0 0 0 0 1 1 0 0 0 0 t 1 11 0 0 O 0 0 0 0 0 0 0 0 0 
0 0 0 0 00 01 0 0 0 0 00 1 O 1 11 00 0 0 0 0 00 00 0 0 0 0 

0 2 0 1 0 0 0 0 000 1 10 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 2--1 0 0 0 0 00 1 1 00 t I 0 3 0 0 0 0 000 0 000000 
0 0 t -t 1 1 0 0 0 0 0 0 0 1 0 0 0 0 *10 0 0 0 0 0 0 0 0 ?1 0 0 0 0 ? 
O O -t 0 0 0 0 C 1 0 0 0 0 - 0 000 ooo -' 1 0 0 00 

BARVAIS ROUP BX.XV.1.1 IS g-t0pWALEcT TO 8.xKv.1.b 

T1 BRAVAIS GWs* S.XWV.1.b IS 6EICRATEO 8' 

0-1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 
1 0 0 0 00 0 1 0 0 00 0 1 0 0 0 0 
0 0 0 * -i -: 00 1 0 0 0 P 0 1 0 1 
0 0 -I 0 0 0 0 0 0 1 0 0 0 0 0 1 -1 *1 
0 0 0 0 10 00 0 0 1 0 0 0 0 0-1 
0 0 0 O 0 1 0 0 0 0 1 0 0 0 0 0-1 0 

ORER OF MRAVAIS CR045 8.m.,.? a 2 

BASIS OF LATTCt KfI%tI *.mnyj? * t $E?AANSFOCTOI nt ?LE-p(41AAhf DvSCS OFMI' 

0 0 0 0 00 4 0 0 0 
0 0 1 0 0 1 0 0 0 4 0 0 

Xt1 : 1 0 0 0 0 0 4sTC71 0 O 2 0 0 1 1 1 1 1 1 2 4 
0 1 0 0 0 0 2 0 ?- 
0 0 1 -0 -1 200 O O 
0 0 1 .1 1 -1 0 2 0 0 .1 t 

THE SPACE OF FPQs FIXED 81 5,XnV.t.7 IS CAR^ATEID 8 

0 0 0 0 0 0 000 0 0 0 0 t 110 00 100 00 0 0 0 0 00 0 0 0 0 
0 0 0 0 00 0 1 0 0 00 00 1 0 0 * 1 0 0 t 1 OO 0 0 0 0 00 00 0 0 0 0 
0 0 1 0 0 1 0 0 0 0 0 0 0 t 0 0 0 0 -1 0 0 0 0 0 0 0 1 1 -' -1 0 0 * 1 -1 
O O 0 1 t 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 t - * 0 0 -' t -t 
0 0 0 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 10 0 0 0 0 0 -1 -1 t I 0 0 1 *t I 
0 0 1 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 -1 0 0 0 0 0 0 0 *1 -t t 0 0 -t I -I I 

TM 5.6Gft* OF .KXXV1.l IS o-CoUtvasT to 5.XKV1I HAS tOE z A1 t Is ocyccaTco 9a 

0 1 0 0 00 0 0 0 0 0 o 
-1 0 0 0 0 0 -1 0 0 0 0 0 
0 0 0 1 00 00 0 1 0 0 
0 0 -10 0 0 00 -1 0 0 0 
0 0 0 0 -10 00 0 0 1 0 
0 0 0 0 0 1 0 0 0 0 0 -t 

THE ORAVAtS GOuJP S.xtv.'. 4ICw IS THE I*uT[tSECT:0 OF 01t71suzuyv1, ItIe AND GL1.Zt1. IS CAEM(RATO 8' 

0 1 0 0 0 0 0 0 0 0 0 
-1 0 0 0 0 0 -1 0 0 0 0 0 
0 0 0 -1 0 0 0 0 0 0 -1 0 
0 0 0 0 01 00 1 0 0 0 
O O 1 iOO 0 0 0 0 0 1 t 
0 0 0 0 -1 0 0 0 t 0 0 



: Itt : N 
OF P-MA MVER OF FOS 6AI 
Or -LSE FA"S $DPEC:P WA vAIS Gft$": 3 

a Of Z-CtLAS?S OF WAVAIS GRO 3 : 3 a 1 a I 

OEmR OF atsT DECOMOSAt WAVAIS GO* Otnatx.1.1 2 

SPACE oF r rStsto St 9.uuIs.*.1 1 25 r6aaatcp 0 
I 0 0 0 0 0 0 0 0 000 0 0 1 0 0 0 0 000 0 00 0 * 0 0 0 0 0 0 0 
0 t 0 0 0 0 0 O O O O 0 0 0 0 O 00 00 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 00 00 1 0 0 00 00 0 0 0 0 1 0000 0 0 0 0 0 0 00 0 0 1 0 
0 0 0 0 00 00 0 1 00 00 0 0 0 0 0' 0 0 0 0 00 0 0 0 0 00 0 0 0 1 
0 0 0 0 00 00 0 0 0 0 00 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 : 0 0 0 
0 0 0 0 00 00 0 0 00 00 0 0 0 00 0 0 0 0 01 0 0 0 o0 00 00 00 

TiC MAVAIS G3MW S. sIN:aII IS CGLOA?TEOD S 

o I 0 0 0 0 -I 0 0 0 0 0 
1 0 0 0 00 0' 0 0 0 0 
0 0 0 1 0 0 0 0 -' 0 0 0 
0 0 1 0 00 00 0 1 0 0 
0 0 0 0 0.1 00 0 0-1 0 
0 0 0 00 00 0 0 0 ' 

oMCP O Q"QST tEOCfS8CE WAvAS 40tpo B.AxuI.2. 8 ' 
T4 SPACE or F0 %ato 5 S.us:u.2.1 :S GElOAt(0 0B 

1 0 0 00 0 0 000 0 0 000 001000 00 0 01 00 0 0 0 0 
0 0 0 00 0 0 0 0 0 00 000000 0 0 t 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 00 00 1 0 00 00 0 0 0 0 0 0 0 0 0 O O O 00 0 0 1.1 
0 0 0 0 00 00 0 1 00 00 0 0 00 0 O 000 00 0 0 0 0 0 0 0 1 
0 0 0 0 00 00 0 0 0 0 00 0 0 1 0 00 0 0 0 00 0 0 0 0 0 1 00 
0 0 0000 0 0000 00 0 0 0 00 0 0 0 0 0 0 0 0 00 0 0 

4t OAAwAS Gaou. B.alxI.2.S :s G 9W(A?tO By 

0 -1 0 0 0 0 - 0 0 0 0 0 
1 0 0 0 00 0 1 0 0 0 0 
0 0 0-1 0 0 0 0 - 0 0 0 
0 0 1 0 00 00 0 1 0 0 
0 0 0 0 0 -1 0 0 0 0 0 1 
0 0 0 0 1 0 0 0 0 1 0 o 



0O(A OF WMVAIS GWU B.XuuuL1.108 f * 2 

OASIS OF LATtICE 0[EVIWI ONES? 15 I,fVEOSc TRA:SFMT?$ vdles ELCVTMID?I$t S Or 1 

0 01000 0 0 0 0 0 
0 1 1 o 1 I 1 .1 0 I 0 

5u181 0 0 0 0 1 1 ?sv.tSa 2 0 0 0 0 0t II 2 
0 0 0 0 1-1 t1 I 0 1 1 0 
0 1 0 1 -1 0 0 0 1 00 
1 0 0 0 00 00 t 00 

TH SPAct 0 0bS tI(0 SI O .SES1,S, IS GCKMTED Of 

0 0 0 0 00 00 0 0 o 0 o 0 0 0 0 00 00 0 0 0 00 10 0 0 0 0 
0'1* o 0 0 0 0 0 o0 00 0 0 0 o0 02 0 - 10 00 0 0 0 0 
0 21 01 0 0 0@a0 00 000 0000 0 00 000 0 00 00 0 
0 t 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 -1I 0 10 .1 I 0 0 0 0 0 0 0 
0111 I0 1 00 0 011 000 0-11I 0 00 0 00 0 00 00 0 

WivaIS G"UP S.usxl.1.1 IS Q-EOuIva.EVT to 0,ss:.*t.'o 

T4W MRAVAIS eaOtP e.mmIAL: .1;e IS CAWOAkTEO 61I 

1 00 0 00 1 00 0 00 1 00 0 00 100 0 00 1 00 0 00 -1 00 00 0 
0 0 0 0 0 0 0 -1 0 -1 0 1 0 0 1 1 0 t 0 0 0 0 0 0 0 1 -1 0 0 1 0 0 0 0 
0-1--10 -1 01 1 10 1 0 0 1000 0 0 10 00 00 10 00 0 0 100 0 
0 0 1 1 0 0 0 -1 0 0 0 -1 0 0 0 1 0 0 0 0 0 1 -11 0 1 0 0 0 0 0 0 1 0 0 
0 00 0 10 0 0 0 0 1 00 000 0 -1 000 001 0 00 010 0 00 0 10 
0 00 00'I 0 00 001 00 0 0.1 0 0 0 001 0 0 00 001 0a0 0 001 

7 

OflR OF WAvAIS CO', q.xsSI 119q 129 ' 2 

OASIS OF tA?TICC tEFWIO% OSuil 119 IM fR$ 'tRflvSOWStI Ok 1.9 CLC*4TAAW DIVISORS O 3.19 

100 0 00 2 00 00 0 
1 1 0 0 0 0 -2 OO 0 0 0 0 

ILIm . 0 0 0 0 -1 2.T1.19 3 - I1 0 1 - 
0 0 0 0 1 1 1 1 0 1 1 1 
0 -' I 1 0- 0 0 -1 1 0 0 
0 0 -1 1 -1 0 00 1 00 

mc SPACE oir lr~ VISED 8' S.mlxvl-I.-1.) IS GEtEAATEO Sri 

2 1 00 00 00 00 0 0 0 0 0 000 00 0 0 00 00 0 0 0 0 
1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 O 0 t1 0 0 1 t 1 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -1 920 -1 0 0 - 1-1 0 
0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 1 0 
0 0 Q 0 0 0 0 0 0 0 -1 1 0 0 0 0 11 0 1 * 0 1 0 0 0 0 0 0 

RAVAIS GO" tS(aSI.1.1 is C-(OQUIV.LENT To SEESL* I li 



oRKcu orF WwVAxIs Gains e..usi-.i3i b 14 b 2 

ASuS or LATtICE OIfrIkW S.mXl.1.3e luviRSE tffAMOFtCm 1v31 CLCEWITMT Otw IS4S OF "3' 

O 0 0 0 1 -' 0 2 1 2 -Z -1 
0 0 11 0 0 0 2 a 2 0 

sal a2 0 01 -1 -1 -1 4St6 2 0 2 t0 0 1 1 1 1 2 ? ' 
* 1 -1 0 1 1 0 2 -0 -1 

- 110 1 0 2 - 0 0 
O 0 1 -1 1 -q -' 0 0 

TH( SPMaE Of rN f$ IO o6 0SumaI.1. IS GEutC*ElcO ST 

0 0 0 0 00 0 0000 1- 1 t - 1 000 00 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 1 O -1 -1 - -1 0- -1 0 0 0 0 0 0 0 0 1 -1 1 1 
0 0 1 10 0 0 0 -1 1 1 1 0 0 0 0 0 0 -1 I 0 1 0 0 0 0 -1 - 1 
0 0 0 0 - 0 -1 10 0 0 0 0 0 0 0 0 1 -1 1 1 
0 0 0 0 - 1 0 0 -1 1 1 1 ' I - 0 1 0 0 0 0 0 0 0 0 1 - 1 1 

mc S.Gp 0 9muOFas.1 .1$ BItSlwktN?E TO s To .aii2.1.38 .&$ Z( aC IS CL W 9? 

1 0 0000 01 0 0 0 0 t OO OO O 1 0 0 0 0 0 0 0 0 0 0 
0 .1 0 C 0 0 .1 0 0 0 0 0 0 O 0 0 0 0 0 1 0 0 0 0 *1 0 0 0 0 0 
OO O O 0 0. 1 0 0 0 00 1 0 0 0 00 1 0 0 0 00 1 0 0 0 
0 0 0 1 00 00 0 O 00 00 0 1 00 00 0 1 0 O 0 00 0 1 0 0 
( O O 0 1 0 00 0 0 0 O 0 O t ' O O 0 01 0 0 1 0 * O 
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0 0 0 0 0 0 0 0 -1 1 0 0 0 1 0 0 0 0 0 0 0 1 -1 -1 
0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 00 0 -1 2 0 
0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 00 0 -1 0 2 

BSAVAI S GAOP BS. 3 S OQ-[ UOIvAILET TO B.'S'.t. 



71I 
ORER r BRAVAIS CAO* 9.LIttII1.3 3'4 a 2 S 3 

oasIs o' LATTIC OViWINIG 9.LLIIIA3 INvERSE TRAVSORIATION 1131 EtELC(TART OIvISRS OF 143) 

0 0 0 1 00 00 0 0 0 2 
00 00 - 1 0 0 1 1 t xi ); 0 0 0 0 0 1 2v3 0 0 0 -1 I 0 t I t. I S 2 
O 1 -1 00 0 2 0 0 0 0 0 
0 1 1 0 0 0 0 2 0 0 0 0 
I O 0 O 00 00 2 0 0 0 

Tft SPACE Of Iroms Irzco BT 9.Lh11.t1.3 tS GCERATW By 

0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 1 0 0 0 0 0 
0 0 0 0 00 0 1 -1 0 0 0 01 0 00 0 0 0 0 0 0 
0 0 0 0 00 0 -1 1 0 00 0 1 1 0 00 00 0 0 0 0 
0 0 0 3 -1 -1 00 0 0 0 0 00 0 0 0 0 00 0 0 0 0 
0 0 0 -: 3-1 00 0 0 0 0 00 0 0 0 0 00 0 0 0 0 
0 0 0-1 -1 3 0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 

CAAvAtS CAOW 9.LIII.1.t IS O4OWIVAL(ET TO 8.LIU.1J3 

T( BAVAIS GP" B.LtIZ.1.3 IS GEICRrTEO BY 

1 00 0 00 1 00 0 00 1 00 0 00 1 00 0 00 .1 0 000 0 
0 1 0 0 01 0 0 o o 0 0 1 0 0 0 00-1 0 0 0 0 1 0 0 0 0 
0 0 10 00 0 0 10 00 0 10 0 00 0'10 0 00 00 10 0`0 
0 0 0 0 10 0 0 o -1 0 1 0 0 0 0 0 o o o o 1 o0 00 0 1 0 0 
0 0 0 1 00 00 0 0 0 o1 00 0 0 1 0 0 0 0 o 10 00 0 0 1 0 
0 0 O 0 0 1 0 0 0 0I 0 00001 0 0 0 0 0 0 0 0 0 1 

7 1 
ORDE W OBRAWAIS GAQL OD.LttI.1.4 394 2 S 3 

BASIS QV taTICE VtwINwNG B.LIII 1.4 INVERSC TRR4V'ORHAtZON V1 1 tLEMEMTART DIVISORS OF Xt41 

0 0 0 1 -1 0 0 0 0 0 0 2 
0 0 0 1 0 0 -I I I Is- 0 

xt4I a 0 0 0 0 -1 1 2j 14 1 -I 1 1 1 I 0 1 1 1 1 1 2 
o 1 1 0 0 1 0 2 0 0 0 0 
0 -1 1 0 0 0 -2 2 0 0 0 
1 0 0 0 0 0 2 0 0 0 

TiE SPACE QV IOws0 FIKED 0B B. III . 1.4 15 EREAATCDO ST 

0 0 0 0 00 00 0 0 00 00 0 0 0 0 10 0 0 0 0 
0 0 0 0 0 0 0 1 1 0 0 -S 0 1 -1 0 0 0 0 0 0 0 0 0 
0 0 0 0 00 0 1 1 0 0 - 0 O -1I O0 0 00 0 0 0 0 
0 0 0 4 0 -2 0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 
0 0 0 0 4 -2 0 0 0 0 00 00 0 0 0 0 00 00 0 0 
0 O 00-22 3 0"-1 -1 OO 00 0 0 0 O0 00 0 0 0 0 

ptAWAIS GROUP B.L II11. I 15 G(GUtYvY4CNT TO 1B.t1IA 9.4 



THE wAYAIS GOwUP 8.KIV1Y.B. SNtC1 IS fl( tCASCECTION Of VlSls.Xulw.t.lsxeSl MO Gasb.Z'. IS GECA&ATEC 5w 

10 0 0 0 0 -1 0 0 0 00 10 0 0 0 00 10 0 0 0 0 
0 10 0 00 0 10 0 00 0 0 10 00 0 0-1 00 0 
0 0 1 0 00 0 0 1 0 00 0 1 0 0 00 0 -10 0 0 0 
0 00 0 01 0 00 00-1 00 0 10 0 0 00 10 0 
0 0 00 10 0 0 0-1 00 0 00 0 10 0 00 01 0 
0 00 10 0000 000-to 0 00 0 01 0 00 00 1 

4 1 
OROCA Of WAAVAIS GIWUP S.KXIV.1.19 4$ 2 s 3 
IBASIS Of LATTICE DEIFINING S.KXIV.1.'9 INVEBS ThMSSFQAMATION Y 1I9 CLECICTAAY 0IwtSfS or maiml 

0 0 0-11I0 0 030c3 3 
0 00 01 -1 0 00 00 -i 

x1g)) I 0 -t 0 0 0 btTlil 0 0 -3 0 3 3 1 1 1 1 1 6 
0 0 0 111 -4 2 020 0 
1 110 00 ? 2 020 0 
0- 0 0 0 0 2 -4 0 2 0 0 

'TiE SPAEC Of IFOfMS imIDE IB' IB.XXlvj.i11 IS GEOCAATCO 0' 

0 00 0 00 1 0-1 0 00 0 00 111 0 00 0 00 1 1 10 00 0 00 00 0 
0 0 0 0 0 00 0000 0 0 000 0 00 0 00 000 1 1 10 00 0 10 00 0 
0 00 0 00 -1 0 10 00 0 0 0-I-I1-I 0 00 0 00 1 1 10 00 0 00 00 0 
0 0 0 2 -1 -t 0 0 0 0 0 0 1 0 -1 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 -1 2 -1 0 0 0 0 0 0 1 0 -1 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0-1-1 2 0 00 0 00 1 0-1 0 00 0 00 1 11 0 00 0 00 0 00 00 0 

'TME SiSGRMLP OIF B.XXIV.1.1 IS 0.COUI VALCNT TrO 8.uXXIVwhi HAS IOECX 2 ANO I'S OCICRAYCO 8', 

0 10 0 00 1-1 0 0 00 1 00 0 00 1 00 00 0 
1 00 0 00 1 00 0 00 0 10 0 00 0 10 00 0 
0 0 10 00 0 0-1 0 00 0 0 10 00 0 0 100 0 
0 0 0 100 0 0 0-1 00 0 0 0 100 0 00 10 0 
0 0 0 0 1 0 00001 00 0 000-1 0 0 00 0 10 
0 00 0 01 0 00 0 01 000 0 01 0 00 0 0-1 

'THE PlAVAIS GROUP *,IXxjV.1.9. WHICH IS THC INTCRMCTI0s Or F vu)fiu'9XXIv,.u.lXuiu AND GLib.?'. IS GCNC*ATEO iB' 

1 00 0 00 0 0 10 00 0 -1-1 0 00 110 00 0 
0 10 0 00 0 10 0 00 0 10 0 00 0-0 00 0 
0 0 10 00 1 00 0 00 -1 -10 0 00 0 1100 0 
0 00 0 01 000 00 -1 0 0 0 100 0 00 10 0 
0 00 0 10 0 00 -1 00 0 00 01I0 0 00 01 0 
0 0 0 10 0 00 00-1 0 0 00 0 01 0 00 00 1 



FAIIILY XXV! 
RWR OF PAAlttAS OF FOSPACE 6 

A OA Z-CLASSES OF ALMST CCCOPUSA.E BAVAIS GROUPS 
A Or Z-CLASSSES QF ORAVAIS QRQP$; 4 

OfOA Of ALWOST OECOPlOSaXE BRAVAIS GROLP B.xuwLl.ll 24 23a 3 

TH( SPACC OF frmS FRKEO EBt OS.lvl.1.1 1S GENftTED B' 

2-1 000 0 0 o o O O O O O 0 210 0 0 0 01 0 0 0 0 000 0 0 0 0 0 0 0 
-1 2 0 0 0 0 0 0 0 0 0 0 0 0 -t 2 0 0 0 0-' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

o 0 0 0 0 0 0 0 2 t 0 0 2 -t 0 0 0 0 0-1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
o 0 0 0 0 0 0 0.1 2 0 0 -1 2 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 o0 00 0 0 1 0 0 0 0 0 0 O 
0 0 0 0 00 00 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 o0 00 0 0 0 1 

t*C BlaiS GAOtP 9.XX,t.1.1 5 GENERAIEO 8' 

0 1 0 0 00 1 0 0 0 00 10 0 0 0 0 
-1 1 0 0 0 0 0 10000 0 1 0 0 0 0 

0 O 0 1 0 0 0 01000 0 0 1 0 0 0 
0 0-1 1 0 0 0 00100 0 0 0 1 0 0 

'O * 0 0 1 0 0 0 0 0 -1 0 0 0 0 0 1 0 
0 0 0 O 0 1 0 0 0 0 0 1 0 0 0 0 0-1 

3 ' 
ORDER OF BRvAIS GROUP 8.XXVI.1.2 24 ? 2 3 

BASIS OF LATTICE DEFNING 8.XXVZ.1.2 INVERSE TRAI.SFORMATION fi2l ELEMENTARY DIVISORS Of "2' 

1 0 0 0 0 0 2 0 0 0 0 0 
0 1 0 0 0 0 0 2 0 0 0 0 

X12 - 0 t 0 1 0 2112 t 2 0 0 0 1 1112 
0 O 0 1 0 0 0 0 0 2 0 0 
0 0 0 01-1 0 'O O 01 1 
0 0 0 11 0 0 0 0 -11 

THE SPACE OF FORtM F4x0 Sr S,xKvt.t,2 IS GtENRAATO Sr 

2-1 0 0 00 00 0 0 0 0 00 2 -10 0 O O 1 0 0 0 0 0 O O0 00 0 0 0 0 
.1 2 0 0 00 00 0 0 0 0 00 -i 2 00 00 -1 0 00 00 0 0 0 0 00 0 0 0 0 
0 0 0 0 00 00 2 -10 0 2 -10 0 0 0 0 -I O 000 00 0 0 0 0 00 0 0 0 0 
0 0 .0 0 0 00 -1 2 00 -1 2 0 0 0 0 1 0 0 0 00 00 0 0 0 0 00 0 0 0 0 
0 0 0 000 00 0 0 0 0 00 0 0 0 0 00 0 0 0 0 00 0 0 1 -1 0 0 0 01 1 
0 0 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 0 00 0 0-1 1 0 0 0 10 1 

gRkAVIS GROAUP SXXxv1.1 IS 0-EQuIVALENT TO 8.XEVI.1.2 

tH( AAVAIS GfOuP 8.Exvl.l.2 IS GEPERATED St 

0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 
-1 1 0 0 0 0 010 0 0 0 1 0 0 0 0 

0 0 0 1 00 0 0 1 0 0 0 0 0 1 0 0 0 
0 0-1 1 0 0 0 0 1 0 0 0 0 0 1 0 0 
0 0 0 0 1 0 0 0 0 0 O 1 0 0 0 0 0-1 
0 0 0 O 0 1 0 0 0 0 1 0 0 0 0 0-1 0 



OPQ(U OIF ALIPOST 0ECOWPOStCE MtVAwAS GtO* OD.KXETM.1 B 

r(t 5PAC(( or Fofls rixEo iBr $.wxIx.3.1 TS 6E#CRATEO IBr 

tOOOOO 0 0 0 00 00 0 0 10 00 0 0 0 10 0 0 0 000 0 00 001 
0 10 0 0 0 0 00 000 0 0 0 1 0 0O1 0 0 00 000 001 00 0 0-1 0 
0 0 1000 000 0 00 1 00 0 00 0 20 0 0 0 0 00 001 0 00 010 
0 0 0 10 0 0 00 000 0 10 0 00 1 0 0 0 00 0 0 000 0 00 00 1 
0 0 0 0 0 00 0001 000 000 0 00 0 00 000 1 0 0.-100 0 -11I0 00 0 0 0 0 0 000 00001 0 0 0 0 0 0 000 0 00 0? 000 1 0010 0 

'TIE PIAVAIS GQtOt S.KhIX.t,i IS GCWCRATCO SY 

0 -1 0 0 0 0 0 0 0 1 0 0 
1 00 0 00 0 0 100 0 
0 0 0 -' 0 0 0 1 0 0 0 0 
0 0 10 00 1 00 00 0 
0 0 0 0 0 -1 0 0 0 0 -1 0 
0 00 0 10 0 00 00 1 



TiE SRAVAt$ CAmp s.Xazj:1.19 IIS GEWRATE0 8i 
-1 -1 00 00 1 10 0 00 I100 0 00 1 00 0 00 1 00 0 00 1 00 00 0 

?1I0 0 00 0 -10 0 00 0 10 0 00 0 10 0 00 0 10 0 00 0 10 0 00 
' 0 10 00 0 -11I0 00 0 0 101 -1 0 0 10 00 010 -1 01 00 0 1-1 0 

1 0 0 100 0 -1 0 100 0 0 0 10 0 0 00I-1 -1 01-1 0 01 0 0 10 10 
0 00 0 10 0 0 0 0 1 00 000001 000 00 -1 0 00 0 10 0 00 01t0 
0 00 0 01 000 0 01 0 0 0 0 10 0 000-1 0 0 00 0 0' 0 00 00 1 

OM)EA OF StAVAIS GAOt IB.XXXI.1.20 i 

BDASIS OF LATTlrICE DEFINING B.NKxxI.1.?0 IwrASC TftANftTIOw4 vi?O' ELDEMETMT DIVISORS OF X1201 

1 00 0 00 ? 00 00 0 
1 0 0 0 0 1 -1 I I -I 0 0 

KIZOI 0 1 0 1 0 -1 ?.2 O' 1 - 0 0 1 1 1 1 1 1 2 2 
0-1 0 10 0 -111100 
0 0 1 0- -1 1I 0 0 -i 1 
0 0 1 0 1 0 -2 2 0 0 0 0 

THE SPACE Of FQPPI5 FIXZED BY 8.XxxI.1.20 IS GENERAT(0 9T 

2 00 0 01 0 00 000 0 0 0 0 00 0 00 000 0 00 00 0 
0 0 0 0 0 00 1100 -1 0 10 -1 00 0 00 0 00 0 00 00 0 
0 0 0 0 0 00 000000 0 0 0 0 00 001 0-11I 0 0 10 10 
0 00 0 00 0 10 1 0"-1 0-1 0 1 00 0 00 0 00 0 00 00 0 
0 0 0 0 0 0 000 0 00 0 00 000 0 0-1 0 1"1 0 0 10 10 
1 0 0 0 0 1 0":1 0"-1 0 1 0 0 0 0 0 0 0 0 1 0"-1 1 0 0 0 0 0 0 

OAAvAtS GRuP B.xxKKI.1 IS Gi-EQUIVALCkT TO BXKXIt.1.20 

THE &RAVAIS 0A04* $,xxI,.?O2 IS GCNCAtATCD OY 
-1 00 0 0-I 100 0 0 1 00 0 00 1 00 0 00 100 0 00 1 00 00 0 

1 10 0 00 0 100 0- 0 0 0-1 01 0 0 0 100 0 10 0 00 0 10 00 0 
-1 0 10 00 0 0 1001 0 01 0 00 0 0 10 0 0 0 000 1.1 0 00 0-1 0 

1 0 0 10 00 0001 0-1 0-10 0 01 0'10 0 00 0 0 0 100 0 00 10 0 
1 0 0 0 10 0 000 1-1 0 0 0 0 1 00 0001 0 0 0 10 01 O 0 1 00 0 
?00 0 01 0 00 0 0-t 00 0 001 0 00 0 01 0 00 0 01 OOOOOt 

7 
ORDER OF BARVAIS GROWP B.XKKXJ..21 128 2 

BASIS Or LATTICE DUFINIRG S.KKXI.1.21 IKCAEW 7RAN4$O&UITION 11211 CLCPEITAAT DIVISOS Of xi2tl 
1 0 00 "1 0 1 1 1 -1 0 0 

1 10 0 10 0 0 -2 2 0 0 
K1212 0 "1 0 0 0 1 21?1a 0 0 0 -1 1 1I 

0 00 0 01 00 0 1-1 1 
0 0 1 "1 0 1 -1 1 1 -1 0 0 
0 01 1 00 0 00 20 0 



T(M SPACE OF FOU15 F I iO BY S.zuNx I .1f I"1S "E9CAATE0 SiT 

1 0 0 0 0 00 000000 0 0 0 0 00 0 00 000 0 00 00 0 
0 10 0 0 000 00000000 000 0000 0 00 000 0 00 00 0 
0 0 0 0 0 0 0 0 1 -i 1 - I 0 0 1 1 1 -1 0 0 1 1 1 1 0 0 1-1 1 1 
0 0 0 0 0 0 0 0 -1 I I I 0 0 1 1 1 1 0 0 1 1 1 1 0 0-1 1 1 1 
0 0 0 0 0 0 0 0 1 -1 1 -1I 0 0 "1 *1 1 1 0 0 1 1 1 1 0 0-1 1 11 
0 0 0 0 0 0 0 0 1 1 1 1 0 0 - I"1 I 1 0 0 1 1 1 1 0 0 1-1 1 1 

THE StGAO.#P OF S EI IS Q-EoUlwAawNt TO 9.xagI.1.3S MOA$ USC' 2 ?1D IS C41R40It 6T 

0-10 0 00 0 10 0 00 1 00 0 00 1 00 0 00 1 00 00 0 
1 00 0 00 1 00 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 1 0 0 0 0 0 1 0 0 0 0 0 -1 0 0 0 0 0 -1 0 0 0 0 0-1 0 0 0 
0 0 0 100 0 0 0 100 0 0 0"1 00 0 0 0 100 0 00 10 0 
0 0 0 0 1 00 0001 000 00001 00 0 000-1 0 0 00 0 10 
0 00 0 01 0 00 001 0 00 0 01 000 001 0 00 0 0-1 

THE SNAWAIS CA"I S.0xxx.i.19). WI1C IS ft4 liNTERSCTIO WS Fw3gB~z..*ej AND oLcG.Zl. IS G&AATEO ST 

0 -10 0 00 0 10 0 00 1 00 0 00 1 00 0 00 1 00 00 0 
1 00 0 00 I100 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 10 00 0 0 10 0 00 000 001 00 0 0-1 0 0 00 10 0 
0 0 0 100 0 0 0 10 00 00001 00 0 0000 -1 0 0 100 0 
0 0 0 0 10 0 0 0010 0 0 0 100 0 0-1 0 00 0 00 00 1 
0 00 0 01 0 00 0 01 0 010 00 0 00-1 00 0 00 0 10 

060(9 OF SNAVAIS GROUP S.XNM.1.40 44 g 2 

BASIS CF LATTICE KEFMNINGO9.Xmuj.1,49 INVERSE TrRAMFORA'TION 71t40) ELECWTA#V IDIVISwtS OF K1401 

1 '1 00 0 ?2 -1 I1-1 1 
1 1 0 0 0 1 -2 2 -1 1 -1 1 

K1401 * 0 0 1 1 1 0 4*Yi405 0 0 2 0 2 0 1 1 1 ? 2 4 
0 0 1 -1 1 -2 0 0 0 0 -2 2 
0 0 1 "1 -1 0 0 0 2 0 0 -? 
0 01 1 -10 00o2 -2?2-? 

mc E c SP CE Of ORKS FIKED OiS.XIJ4 IS GENERAICO Sr 

2 00 0 01 0 0 0 0 0 0 000 0000 0 00 000 0 00 00 0 
0 20 0 01 0 0 0 0 0 0 000 0000 0 00 000 0 00 00 0 
0 0 0 0 0 0 0 0 1 1 1 0 0 0 1 - 1-2 0 0 1 -1-1 0 0 0 1 1 0 
0 0 0 0 0 0 0 0 1 1 1 0 0 0 -1 1 1 2 0 0 '2 1 I 0 0 0 1 1 0 
0 0 0 0 0 0 0 0 1 1 1 0 0 0 1 1 t-2 0 0 '1 1 I 0 0 0 '1'11 0 
1 10 001 0 00 0 00 0 0-2 2-2 4 0 00 0 00 0 00 00 0 

THE SwA(.ROtP CIF S,xj1IS Q.EQVIVALCNTr TQ 9.xkXI1,40 HAS I15C)i 2 ?140 IS GENEftAICO B, 

0 -10 0 00 0 10 0 00 1 00 0 00 1 00 0 00 1 00 00 0 
1 00 0 00 1 0 00 00 0 1 00 00 0 10 0 00 0 10 00 0 
0 0 10 00 0 0 100 0 0 0-1 0 00 0 0-1 0 00 0 0-1 00 0 
0 0 0 100 0 0 0 100 0 0 0-1 00 0 0 0 100 0 00 10 0 
0 0 0 0 1 00 0001 000 00001 00 0 000-1 0 0 00 0 10 
00 00 0 1 0 00 0 01 0 00 0 01 000 0 01 0 00 0 0-1 



THE SPACE OF IFORMS FItxE0 Sy B.xxKil.1.11 i-s GEWg%&rAt(0 S 

? -1 0 0 0 0 000 0 0 0 000 0000 0 00 000 0 00 00 0 
-1?20 0 0 000 0000 0 0 000 0000 0 00 000 0 00 00 0 
0 00 0 00 0 01 0 -10 0 0101 o0 0 00 000 0 00 00 0 
0 0 000o 00 00000 00 00000000 00010 -1 0 00 10 1 
0 0 0000o 0 0-1 0 10 0 01I01I00 0 00 000 0 00 00 0 
0 0000o 000 00000000 000 0000 0 00-1 01 0 00 10 1 

BRAVAIS GRO("9.Bxx2L1.1. IS Q-EGUVvAtCtT TO S.xxflhZ.111 

TiE CRAVAts 001* B.xxKfl.1.11 IS rAIERATCO Sr 

01I0000o 0 10 0 00 1 00 0 00 1 00 0 00 1 00 0 00 1 00 00 0 
-11I0 0 00 1 00 0 00 0 10 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 0 10 00 0 0 10 0 00 00001 00 0 000-1 0 0 0 10 00 0OtOOO 
0 0 0 100 0 0 0 100 0 0 0 100 0 0 0 10 0 0 0 0001 0 00 0 0-1 
0 0 0 0 10 0 0 0010 0 0 10 00 0 0-1 0 00 0 00 0 10 0 00 0 10 
0 00001 0 0 0 001 0 00 001 0 00 001 0 0 0100 000-0 0 

OM0CF Of PtAVAI$ GROP S.XxxtH.1,12 12 a 2 s6 31 

BAS IS 01' LATT ICC CttIWIHIG 8.XXXZI,.1,2 INVIERS TRAfl0QOtATJO#s 761?i CLEdVTARI DIVISORkS OF ?t,21? 

001000 ~~~~~~~~~~~0 0 0 0 0 
010000 ~~~~~~~~~~0?20 00 0 

EI1121 : 1 1 t4?? 0 0 0 0 0 t t t ? 
00011-1 ~~~~~~~~~~0 0 100 1 
'00000 ~~~~~~~~~~0 0-11I0 0 
000111 ~~~~~~~~~~~0 00-10 1 

THE SPACE OF Fow's FIaWE lBr B.EExIi.1.1? IS GENERATED IBT 

0 0 0 0 0 0 000 0000 0 00 000 10 0 00 0 0 00 00 0 
0?2-bOO0 0 0 0 0 0 0 000 0000 0 00 000 0 00 00 0 
0 -1?20 0 00 000 00000 000 0000 0 00 000 0 00 00 0 
0 0 0 0 00 0 001-1 -1 0 0 011 0 00 0 00 0 0 01I 
0 0 0 0 00 0 00-111 0 001 1 0 00 0 00 0 00 11 
0 0 0 0 00 0 00-111 00 0-1-11I 0 00 0 00 0 0 0 111 

BRAvAIS $#Q1$ e.xxxtn.i.t IS o-EOvIvaLcttl 'to S.xxxtlt.1t.1? 

tiE 9AAVAtS CGAOt* S,xxxIt,1.1? IS GUNCfAtCO 9Y 
1 00 0 00 1 00 0 00 1 00 0 00 1 0 0 000 ' 0 0 0 00 1 00 00 0 

0 1-1 0 00 0 0 10 00 0 10 0 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 10 0 00 0 10 0 00 0 0 10 00 0 0 1 000 0 0 10 00 0 0 100 0 
0 0 0 100 0 0 0 100 0 00 0 11 0 0 0100 0 0 0 10 0 0 000-1 -1 
0 00 0 10 0 00 0 10 0001I0 -1 00 0-101 0 00 0 10 0 00 0 10 
0 0 0 001 0 00 001 0 00 0 01 0 0 011I 0 000 001 0 0 0-1-1 0 



Tc oAvAs W?tu LEKNII1.i2.1 1$ EMOAtEO ey 

0-1 0 0 0 0 -t 0 0 0 0 0 t 0 0 0 0 0 1 0 0 0 0 0 
1 0 0 0 0 0 0 t O O O 0 O t 0 0 0 0 0 1 0 0 0 0 
0 O 0-1 0 0 0 0 0 t 00 0 000 0 0 1 0 0 0 
0 0 1 0 O O OO t OO O OOO t OO 0 0 0 1 0 0 
0 0 0 0 1 0 0 0 0 0 t 0 0 0 0 O-10 00 0 0 1 0 
0 0 0 0 0 1 00 0 0 0 t 0 0 0 O 0 1 0 0 0 0 0-1 

5 
ORCA 0F ARAvAIS GA6W .XoXXIIs.,2, 3?2 i ? 

BASIS Or LATTICE KEftNV B.NX .XIIxI.2.2 pgfERl r'Wso*yzTw Trias CLEPINtURK DItVtSO Of x42' 

O O O O 1 o O 0 2 0 0 0 
0 0 0 10 I 0 0 0 a 0 0 

21: z 10 0 0 0 0 00 0 O O O a 
0 1 0 0 00 l- 1 0 0-1 0 
0 0 0-1 0 1 2 0 0 0 0 0 
O 0 1 0 0 0 -1 1 0 0 0 

TME Sparc CW fOW FIxEC Si iS8.xxxIIZ.?, tS <(AATEO Oi 

0 0 0 0 0 0 1 0 0 0 0 O O O t 2 0 0 0 0 00 00 0 0 0 0 
0 00 0 00 0 10 0 00 0 00 101I 0 00 0 00 0 00 00 0 
0 0 0 0 00 00 0 0 00 00 0 0 0 0 00 0 0 0 0 00 1 0 0 0 
0 0 0 1 11 00 0 0 0 0 1 ) O 0 0 .0 0 0 0 t 0 1 0 0 0 0 0 0 
0 0 0 1 2 0 0 0 0 0 O 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 1 11 00 0 0 0 0 11 0 0 0 0 0 00-1 0 1 0 0 0 0 0 0 

ORAVAIS GAOP 8.XNIZXI.2.t IS QECQUIVALET To BEXnEIZI?.2 

TWE OURAIS GOP B.Mxf1I.2.2 IS CIEWRATEO By 

0 -10 0 00 0 10 0 00 1 0 00 00 1 00 00 0 
1 0 0 0 00 10 0 0 0 0 01 0 0 0 0 0 1 0 0 0 0 
O 0 1 0 0 0 00 0 0 O O O 01000 00-1 0 0 0 
0 0 0 1 10 00 0 1 10 00 0 0 0 t 0 O 0 1 0 0 
4 0 01 -1 -1 o o o O-1 0 0 00 0 0 t 0 0 0 0 1 0 
0 0 0 0 11 0 0 0 1 o 1 0 0 0 t 00 00 0 0 0 1 

OAOCA OF AVAIS GRP B.xNXEKI.2.3 32 ? 2 

OASZS OF LATTICE OCfVIZNP B.KEKII?.2.3 imtsERSE Tf45FoRMT[o% TI3m CtCMTEM4Tf DIVISS OF XE31 

0 0 0 0 10 00 0 0 0 2 
0 1 0 0 1 0 -2 2 0 0 0 0 

xt3i : 0 -1 1 0 0 0 2.113 ? -2 2 2 0 0 0 1 1 1 1 1 2 
0 0-1 1 01 -1 1 1 I -1 0 
0 0 0-1 0 1 2 0 0 0 0 0 
1 0 0 0 0 0 -11 I I I 0 



THE SPUA OF FQW9 IFxW 9 TS.XKMIV.i.4 IS GCtCPATEO Bv 

2 1 0 0 0 0 0 0 0 0 0 0 0 0 2 t -t 2 0 0 0 0 0 0 0 0 0 0 0 0 
-1 2 0 0 00 00 0 0 0 0 OO -t 1 2-t 0 0 0 0 00 00 0 0 0 0 
0 0 0 0 00 00 2 a I -1 2 2 -t 1 0 0 0 0 1 -t I ,t O Ot'it-t 
0 0 0 0 00 00 1 2 11 1 t 0 0 00 00 -t t -t 0 0 O-t I t t 
O 0 0 0 0 0 0 0-1 1 2 . -1 2 0 0 0 0 0 0 t -t t t 0 0't I t t 
0 0 0 0 0 0 00 2 1 -1 2 2-t 0000 0 -O t 1t t 0 0-1 t t t 

Tf SUSAOUP OF 9,XXxIV.1,1 IS Q-EQUIVAdNt TO B:XXlKV.1.4 WSS I1X 2 AND IS G(WRATE0 Bl 

0 1 0 0 0 0 1 -1 0 0 1 0 0 0 0 0 0 O 
1 0 0 0 0 0 1 0 0 0 00 0 0 0 0 0 O 
0 O 0 00 0 0 -1 00 00 1 0 0 0 
0 0 00 0 0 0 0 0 0 0 0 1 0 0 
OO O 0 1 0i 0 0 00-10 00 0 0 1 0 
0 0 0 O 0 1 0 0 0 0 0 0 0 0 0 0 O -1 

THE BRAVAIS GAt S.XXXI V..4. w4lC44 IS ?t( IP41CRAEC?JON or vt4isB.xzI,t.l*xs4w AA.JGL'LZ1. Is GNCRAtEDO SY 

0 1 0 0 0 0 1 -1 0 0 00 0 1 0 0 0 0 
1 0 0 0 00 0 0 0 0 0 1 1 1 O 
O 0 1 0 0 0 00 1 0 -1 0 O 0 O I I I 
OO 0 I 0 0 0 0 0 1 I 00 0 1 0 0 
O 0 1 0 0 1 0 0 0 1 0 0 0 0 0 0 1 0 
0 0-1 0 1 0 0 0-1 0 0 0 0 0 -1- 

4 t 
ORR OF ALNOST DECOtOS&E PtARI$S GWADP BEiXXSt2.t 49 2 3 

THE SPACE OF FOR's IF I B s.uXXiy.21 IS GEC"TRT B5 

2-1 0 0 0 0 0 0 000 0 0 0 1 00 00 0 0 0 00 00 0 0 0 0 
-1 2 0 0 0 0 000 0 0 0 0-1 0 00 0 0 0 0 0 00 0 0 0 0 
0 0 0 0 0 0 0 2-1 00 0 -1 0 0 00 00 0 0 0 00 00 0 0 0 0 
0 0 0 0 0 0 00-1 2 00 1 0 0 0 0 0 00 O 0 00 0 0 0 0 
0 0 0 0 00 00 0 0 00 00 0 0 00 00 0 ( 8 I0 00 0 0 0 0 
0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 00 0 0 0 0 00 0 0 0 1 

te eRAVAIS B5101 B.XXxIv.2.t tS GE%CAATEO BT 

0 1 0 0 00 0 1 0 1 0 0 0 0 O 0 O0 10 0 0 0 0 
-1 1 0 0 0 0 iO O O O O 0 0 0 0 0 010 t 0 0 0 O 
0 O 0 1 0 0 0 001 0 0 0 0100 0 0 1 0 0 0 
0 0-1 1 0 0 00-1 0 00 0 0 0 1 00 00 0 1 0 0 
0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 -1 0 0 0 0 0 t 0 
0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 t 0 o o o o.t 



TWE BRAQLIS GAOB.EXXVI.t.2, *sICw IS THE INTEWACTIOP U r;21.S.hXuvI.1.1mxf21 AM f4'6.Z'. is ECAAtCO Sw 

1 0 0 0 0 0 1 0 0 0 0 0 10 0 0 0 0 -1 0 0 0 0 0 
0 1 0 0 0 0 0 1000 0 O O O O O * 0 0 -10 0 00 
0 O 0-1 -1 0 0 0 1 0-t 00 0 1 1 -1 00 t 1 0 0 
0 0 0 1 00 0 0 -3I -1 00 1 0 -1 1 00 0 t 1 0 
0 0-t -1 0 0 0 0 0 0 1 O 0 0 0 O *0 00 0 0 1 0 
0 0 0 0 0 1 0 0 0 1 10 00 0 0 0 3 00 0 0 0 t 

OPERA U etAVAIS GAOtP 8.Nxvtx.1.3 1 44 2 * 3 

BASIS OF LATItC! DEUINING B.xxEl.1.3 INwIAS( 1RAWflSPfTIOW4 w43s ELE#C4TAAV Ot ISOAS O X131 

0 0 0 0 t 0 0 0 0 0 3 
0 0 0-10 1 00 0 3 0 0 

Itt3 z 0 0 1 0 0 0 3m 3 3 z 0 0 3 0 0 0 1 1 1 1 1 3 
0 1 0 0 00 -2 0 0 t 0 
0 0 0 -1 1 2 -1 0 -0 
1 0 0 0 00 1 0 0 0 

THE SPACE OF t0A15 FIXEDO BOt 9.xxzt.1.3 IS ICRAYTECO B' 

0 0 0 0 00 00 0 0 0 0 O O O O O O O O 0 1 011 10 0 0 0 
0 0 0 0 0 0 0 2 0t 0 0 00 0 0 0 0 00 0 0 0 0 00 0 0 0 0 
000 00 0 0 0 0 0 0 -120 0 0 0000 0 0 0 0000 0 0 0 0 0 0 

0 O 0 21 -1 00 0 0 0 0 00 0 t -1 t 10 0 0 0 0 00 0 0 0 0 
0 0 0 1 2 0 0 0 0 0 O0 0 00-1 -1 -1 0 0 0 00 00 0 0 0 0 
0 0 0 -1 1 2 0 0 0 0 00 00 0 1 -1 0 0 0 0 O0 00 0 0 0 0 

TE S1*ftOP Of 9.Nxxv.1.1. IS 0-CWuIktCwt TO B.xxxvt.1.3 HAS lICEx 2 AN IS GUENAT[D BS 

0 1 0 0 00 10 0 0 0 0 10 0 0 0 0 t -t 1 0 0 0 
1 0 0 0 00 0100 0 1 0 0 t 0 0 O t 1 0 0 0 0 
0 0 1 0 00 00 0 1 00 00 0 0 t O O O 0 t 0 0 
0 0 0 1 0 0 00-1 1 00 00 1 0 0 0 00 0 0 t 0 O 
0 0 0 G w 0 00 0 0 1 *0 0 0 0 0 t 0 0 0 0 -10 
0 0 0 O 0 1 0 0 0 0 0 0 0 0 0 0 o 1 0 0 0 0 0 -1 

IheE BRAVAIS GROU B.IVL).t.3. twIC" 15 Tt ITERCCTIOW Of tJ*8o.XvVi.1.1*X)1 A0 4.*iza. IS Gcvva1co Si 

1 0 0 0 00 1 0 0 0 00 10 0 0 0 0 -1 0 0 0 0 0 
0 1 0 0 00 01 -1 0 00 00 1 0 0 0 01 0 0 0 0 
O 0 1 0 00 0 1000 0 0 0 0 0 a 00 1 0 0 0 
0 O 0 0-1 0 0 00100 0 0 0 3 0 0 0 0 0 0 0 -1 
0 O 0-1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 t 1 0 
0 0 0 0 01 00 0 0 0 1 0 0 0 0 0 0 0 0 0 0 t O 



fltmtlL XiLt 
I&RtEA Of PJRAMETERS O FVROSPACE 5 
WI*UEA OF Z-CLASSE$ Of ALMOST DECOXPOSAa.C BRAVAS CA0tJPS11 
WJIUA Of Z-CLASSES OF BRAVAIS GROUPS I I 

OROER Of ALOST OECO90OS4&E RAVA IS CAOUP S.Xt.X1.1 48 z 2 I 3 

THE SPAE OF FORKS FzEO( 8T B.XLI-1- IS GEtRATTW 8i 

2-1 0 0 0 0 0 00000 0 02-1 00 0 00100 0 0 0 0 0 0 
-l 2 0 0 0 0 0 00000 0 0-1 2 0 0 00-1 0 00 00 0 0 0 0 
0 0 0 0 0 0 0 02- 0 0 2-1 000 0 -10 0 0 00 00 0 0 0 0 
0 0 0 0 0 0 00- 2 0 0 -1 2 0 0 0 0 1 0 0 0 00 00 0 0 0 0 
0 0 0 0 00 00 0 0 00 00 0 0 00 00 0 0 0 0 00 0 0 1 0 
0 0 0 0 00 00 0 0 00 00 0 0 0 0 00 0 0 0 0 00 0 0 0 1 

TiE BRAVAIS GROWP B.XL.1.1 IS GCNERAT(D By 

0 1 0 0 00 3 0 0 0 00 ' 0 0 0 0 0 
-m 1 0 0 00 00 0 0 0 O O 1 O O O O 

0 O 0 1 00 00 0 O O O O O 1 0 0 0 
0 0- 1 10 0 0 00100 0 0 0 1 0 0 
0 0 0 0 1 0 0 0 0 O-1 00 0 0 0 1 
0 0 0 O 0 1 0000I0 0 0 0 0 1 0 



FAMILY ; XLIII 
NMAR OF PARWTECS O FOAPACE E 
MASER OF Z-CtIASSS or ALtOST K CO.SAKt "AVAI$S AO* ' 
MASER OF Z-CtASSES Or BRAVAIS GAQ*WS a 

ORcn OF ALMOST OCCO690$ABE ORAVAtS GAOi* B.xLIl?t.1 t2 a 

TH* PACC Ol?QOH$ f ?txCO Sy S.XLtIt.1.1 tS ENCRAttO ED9 

1 0 0 0 00 00 1 -1 00 00 0 0 0 0 00 0 0 0 0 00 0 0 0 0 
0 1 0 0 00 00 1 t 100 00 0 0 00 00 0 0 0 0 00 0 0 0 0 
0 01 0 00 1 10 0 0 00 000 0 00 0 00 000 0 00 00 0 
0 0 03100 -33I0 0 0 0 0 00 0 00 0 00 000 0 00 00 0 
0 0 0 00 0 0 00 000 0 00 0 10 000 0 01 0 00 00 0 
0 0 0 0 0 0 000 0 00 0 00 000 0 00 0 10 OOOOOt 0 

THC ORAVAIS GROP B.JtlII..T,t IS GCICAATCOD ST 

0 0 0 -too 00 03100 100 00 0 
0 0 10 0 0 003 0 00 0 10 00 0 
I10 0 000 0 10 0 00 0 03100 0 
0 10 0 00 1 00 0 00 0 00 10 0 
0 0 0 0 1 0 00003 00 0 0 00- 0 
0 00 0 01 000 0 03 0 00 00 -3 

WiDER oF BRAvAIS GwOup e.ELIII.1.2 -- ? a 2 

BAsis OF LATTICE DEFINING B.XL?II.1 2 tNvORSE ORASOPNTIOk "2O EoS T D O W R IVISORS OF a32? 

0 0 0 0 O 0 0 0 0 0 0 2 
03 0 0 3 I0 -220 2 0 00 

Ot23 a 0 -3 1 0 0 0 22 2 2 0 0 0 1 1 3 
0 0-3 1 0 1 .1 1 1 1 -0 0 
0 0 0 1 0 3 2 0 a 0 0 02 
3 0 0 00 -13330 

'tot SPACE OfV f0tt FIzED Br Batll. 31.2 IS GCA(RATEo 8v 
0 0 O 0 0 0 0 00000 0 0 0 0 0 000 01 100000 
02 -1 01t 0 0.-2 01-2 000000 00 0 0 00 000000 
0-12-10-1 0 0 0 2 000000 000000 000 0 0 
00 -101 0 0 00 0 00 1 0-1 -1 0 0 0 00 0 0 0 0 0 

TO O 0-22000 0 0 0 0 0 0 0 0 000 000000 
0 0-1 I101 0310 0 00 0 0 0-1 01 1 00 0 00 0 00 00 0 

BRAVAIS GROUP B.aITIit.1 jS Q.EQvIV&ENT TO O.ztIIt.t.2 

TiCon PVi sROL# e.ELII.12 is GocCIATo Bt 

3 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 
0-30 3 03 0-1 2 -1 0 0 0 0 0 O 0 0 O 
0 -3 0 31 3 0 0 2 -t O -t 0 0 1 0 0 0 
0 * 0 0 1 0 0 0301- 0 0 0 0 0 1 
0 0 1 .3 0 03 0 0 -t 1 0 1 0 0 0 0 1 0 
0 0 0 0 31 00 1 -1 0 0 0 0 10 0 



TM( AAVAI$ CROo B.ILWl.3 1$ IS rEICRArCO Bo 
1 00 0 00 3 00 0 00 0 -tOOOO0 00 0 00 100 0 00 1 00 00 0 

0 10 0 00 010 0 00 3 00 0 00 1 00 0 00 0 10000 0 10oIo0 000 
o 0 0 1 -t -' 0 0 3 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 1 1 
0 0 -t 0 0 0 0 0 0 *3 I1 0 0 0 3 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 ~ 
0 0 0 0 1 0 00003 00 0 0 0010 0 00 0 10 ooooo0 t 00 0 0 0 
0 00 0 01 000 0 0 0 00 0 0 000 00' 0 0 0 010 00 00 0 

o9xCR oF pRAVAis GOO" e.ELVL1.3 254 ? 2 

BASIS OF LA?hICE DVEWFININ *ELVI..136, IIVEVRSI IPAI OSWQATIQOS v.16, (iLOCITAAv OTwISORS OF 1416'lp 

30 0 0'-t t 100-10 
300 011 0 01 I 1 

EIib)16 0 1 0 '3 0 ?llt* 0 0 0 ? 0 0 t 
0 0310 00 0 0-1 II 
0 0 0 0 0 3 -1 1 0 0 -I 0 
03- 1 I0 0 0 0 0 0?0 

T4 sPAcE oF romsffi$ V?t( 5t e8utvL3.lb IS GIC*EAT(0 B'Y 

2 00 0 01 0 0 0 0 00 0 00 000 0 00 00 0 
0 00 0 00 0 10 -1 01 0 00 0 00 01. 0 0 
0 0 0 0 0 0 0 0 I 0 o 0 0 0 0 0C 0 0 1 11 0 0 
0 0 0 0 0 0 0 -i 0 1 0 -1 0 0 0 0 0 0 0 1 1 0 
0 00 0?1 0 0 0 0 00 0 00 000 0 00 00 0 
1 00 011 010-1 0 1 0 00 0 01 0 00 00 0 

BRAvAis CA"q e.utvt.l.l IS OIOQVIvALCET TO O.1LVI..16, 

THC ORAVAIS GAO" S.fLV.vI3.16 IS GCA4EAT(D 97r 

0 0 0 0 .3 -3 3 0 0 0 0 0 1 0 0 0 0 0 10 0 0 0 0 10 0 0 0 1 30 0 0 0 0 
0 1 0 0 0 0 0 3 0 0 0 0 0 1-1 0 0 0 0 1 ' 0 0 0 0 1 0 0 0 1 0 0 1 -' 0 0 

0030 000 010-01 10-01 0100 0 0100 0 
0 0 0 3 0 0 0 0 0 3 0 0 0 t 0 0 0 1 0 1 -1 0 0 1 0 0 0 1 0 -1 0 .1 1 0 0 0~~~~~~0 0 0 0 00 0 0 0 0 00 . 

1 0 0 0 0 0 0 0 0 0 - -' 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 1 0 
0 00 0 03 0 00 001 000 001 0 00 001 000 00 -1 0 00 00' 

flKR OI SAAVAMS GAOUt B.ILVI.1.1' 2?54 

9BA5T5 Q6V t.AITICIE 0C1114iW0 9utkVI.11?m IvSEtRAk$rcOAnWZON Vii?, W.(L(1t?& OIDvtSORS Of ma1r' 

1 00 0 00 2 00 00 0 
1 10 0 00 -?2 0 00 0 

u13?t * 0 -1 1 -I 0 0 *'o* 1 1 1- 0 11 1 1 1 ? ? 
0 0 1 1 1 11 -1 -1 -1I 0 1 
0 0 00.1 1 0 0010-1 1 
0 00 0 11 0 0 0011 



tKwU(RWO IPMAPA TEAS Of roAWsJaCt 4 
PUWR Of Z-CsASSES OU ALMOST OCCOMPOSAOILC P)AVAtS GROUPS 1 
NWURK Or Z-Cs.ASSES Of iftAVAlt GROUPS 38I 

ows)C of Atuest occo0WosAOC enAva:s ~oqop e.KLvtI-.1. S76 a 
rt( SPACE oF VrQo9s iriamo e r B.xLVl?.1L1 ?s 013(AATCO s' 

2-30 00 00 0 00 0 00 0 00 000 0 00 00 0 
-2 0 0 00 0 0 0 000 0 00 000 0 00 00 0 

0 0 0 0 0 0oa-i 00 0 00 0 00 0 00 00 0 
0 00 0 00 0 0 -lz0 0 0 00 0 00 0 00 00 0 
0 0 0 0 00 0 00 000 0 00 0 10 0 00 00 0 
0 0 0 0 0 0 000 0 00 0 00 000 0 00 00 1 

tNE pAvAis GOUP 8.ELvii.1.1 is GcOA"TCO Bv 

0:0 0 00 030 0 00 100 0 00 1 00 0 00 1 00 0 00 1 00 00 0 
-1 Isoooo 300 0 00 0 10 0 00 0 10 0 00 010 0 00 0 10 00 0 
0 0310 0 0 003 0 00 0 0 0 100 0 0 0 100 0 0 10 00 0 01 00 0 
0 0 0310 0 0 00 0 0 0 0 .110 0 0 0 10 00 0 0 0 100 0 00 10 0 
0 00 0 10 000 0 10 3 00 0 10 0 0 0 01i0 00 00-1 0 0 00 0 10 
00 0 0 0 10 0 0 001 0 0 0 001 0 00 001 0 00 0 01 0 00 0 0"1 

000CR Or BA&tVAtS GROP BitvLVl.1.2 574 2S 

BASIS Or LAITICE XVrIWIN e.'Lvii.l2 INVEASC tAMu?OAMATION 11' (L(IqE?TAA1 DlVISORS 06 1"20 

1 0 00 00 ? 00 0 00 
0 10 0 00 0 ?0 00 0 

h?I z 0 0 1 0 Q 0 ?Sabz 0 0 2 0 0 0 1 1 1 1 1 
0 0 0 100 0 00?20 0 
0 0 00 1 -1 0 00 01 1 
00 0 01 ? 0 0 0 011 

T.i(spicj oF iromsn rgno es e.NLVt?I.12 IS G(A&fA1(o e' 

?*10 0 0 0 0 00 0 00 0 00 000 0 00 00 0 
12 0 0 00 0 00 0 00 0 00 000 0 00 00 0 

0 0a0 0 0 0O2dOO 0 00 0 00 0 00 00 0 
0 0 00 00 0 0 i?z0 0 0 00 0 00 0 00 00 0 
0 00 0 00 0 00 0 00 0 0 00 1- 0 00 011 
0 0 0 0 0 0 000 0 00 0 0 00 1 0 00 011 

BRAVAIS GAOUP BAKLVtLl.I IS Q-COUIVAtCNt 10 BtI.. 

t,4 OAAVAtS GAOID 89.xt V I I..2 IS rQECEAA4O B' 

Oi1tOOO0 0 10 0 00 1 00 0 00 100 0 00 100 0 00 ?00 00 0 
-t IOOOO0 1 00 0 00 0310 0 00 0 10 0 00 01t0 0 00 0 10 00 0 
0 0310 00 0 0 10 00 0 0 0 100 0 0 0 100 0 0 10 00 0 0 t0 00 
0 0 0 100 0 0 0 100 0 0-II 100 0 0'10 0 0 0 0010 0 0 00 10 0 
0 0 00 10 0 00 010 0 0 00 1 0 0 0 0010 0 00 0 0? 0 00 0 0 ? 
0 0 0 00 1 0 00001 000 00001 0 00 00 10000 1000'0 0ooo-'o 



FAHILV ; XLVIII 
*U(R Of PARAMETYRS OF FOWSPACE 4 
NMf(R OF Z-CLASSES OF ALMOST OCCOMPOSA8L OPIAvAIS GRUPS; 1 
RMKI OIF -CLASSES OF WAWAIS GROUPS! 1 

1 

WROCA CC 4.PH$T OECO*OSAOtS PAVAIS GRup e.ILVItI.1.1 '34 2 a 3 

T"C SPAtE O1f tom tixto B' e.wsvIi.1.t IS GCC*ATCDO B 
1 0 0 0 00 00 0 0 00 00 0 0 0 0 00 0 0 0 0 

0 1 0 0 00 00 0 0 00 00 0 0 0 00 00 0 0 0 0 
0 0 0 0 00 00 2-1 00 00 0 0 0 0 00 0 0 0 0 
0 0 0 0 00 00 -1 2 00 00 0 0 0 0 00 0 0 0 0 
0 0 0 0 00 00 0 0 0 0 00 0 0 1 0 0 0 0 0 0 0 
0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 00 0 001 

THE W AWAIS GROuP .NLWVIII 3.1 IS 4APERATOD Si 

0 -3 0 0 00 03 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 o * o o 0 o 1 0 0 0 0 
3 0 0 0 00 3 0 0 0 0 0 0 10 0 0 0 0 1 0 0 00 0 1 0 0 00 03 0 0 0 0 

O 0 1 0 0 0 001000 00 0 1 00 0 0 0 1 00 0 0 1 0 00 0 0 1 0 0 0 
6 0 0 1 0 O0 00 0 3 O0 0 -O e t Q 0 0 1 0 00 00 0 1 00 00 0 1 0 0 

0 0 O 0 1 0 0 0 0 0 30 00 0 0 3 O0 00 0 0 1 0 0 0 O 0 .1 0 0 0 0 1 0 
0 0 0 0 01 0 0 0 0 0 0 0 1 0 0 0 0' 0 0 0 0 0 1 0 0 0 0 0 

2 t 
ORDER Or SNAVAIS GROU P.ILVIII.3.2 : 4 a Z S 3 

BASIS OF LATTICE OCFIWhI l .*LVItl.'.2 IPVEtASt TRMr>ORMfTtoI ''2' CLCI(?AO' DtOIw?S*S Of rut 

0 0 0 01 0 0 0 0 4 0 
0 t 0 0 1 1 .1 1 41 0.1 0 

10?12 0 t 1 0 0 0 ?aYi? 0 0 2 0 0 0 1 1 1 1 1 2 
0 0 0 3 00 00 0 2 0 0 
0 -1 30 003 Q Ooo 

3 0 0 0 00 *t t ool 1 0 

TH 5PACC of FOQM ir Iu ow S8ULVIII'1.2 tS C QAb E I(Q I 

0 00000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 1 0 0 1 1 0 0 3 0 O O O 0 - O 3 - 00 0 0 0 0 
0 0 0 0 00 00 2 1 00 00 0 0 0 0 00 0 0 0 0 
0 0 0 0 0 0 O O -t 2 0 0 O O 0 0 O O n O O OO 
0 1 0 0 21 0 0 0 0 0 0 00 0 0 0 0 00 0 0 0 0 
0 1 0 0 1 00000 0-1 0 0 01 0 0 0 0 0 

BvRAAIS GA"P S.NLVIII.l1t IS .C ,IWvALLtC4 TO SO.LWIIL1. 

14 SPAWAIS GROUP D.ILVII;.1.2 IS Q1(AATCO 81 

0 0 0 0 0 1 0 0 0 00 10 0000 000 1 0 0 0 0 0 0 0 0 0 
0 1 0 0 1 0 0 0 0 O-1 0 1 0 0 00 0 1 0 0 00 00 0 0 0 ? 0 0 0 0 0 G 
0 0 0 0 0 o a o 1 0 0 0 0 o 1 0 9 0 0 O 1 O O 0 O 1 0 O O C 0 10 0 0 
0 0 0 1 0 00 0 1 0 0 0 0-1 1 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 
O - C -t 01 0 0 1 O 1 0 0 0 0 1 0 0 0 0 10 0 0 0 0 9 0 0 0 0 o 1 0 
0 0 0 0 31 0. 1 000 00 0 0 0 1 0 0 0 0 0 1 0 1 0 0 00 00 0 0 0 1 



THM SAAvtS CROt* S.'Lhv)2 3 IS CN(PAIED 8' 

-1 -1 0 0 0 0 -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 
2 10 0 0 0 2 10 0 00 0 0 0 0 o 0 0 1 0 0 0 0 
2 1 1 -1 0 0 ? 11 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 
1 0 ? - OO 0 1 0'o 0 0 0 10 0 0 0 0 00 

01 11 0 o o o 0 0 o 0 o I o o o o o o 
101,0l tOOOOl 0 00 010 0 00 001 

OMk Of tAVAI S CUP SIDLK It.4 3? ? 

BASIS Of LATttCt IC OINIG SSLIP.Z.4 :'w(ft( 2*4AvSOuTIOs w.41 CLIPCM?** DIVISOAS Oi 11t, 

0 0 0 I -*30 0 0 2 0 0 0 
0 0 1 0 01 00 0 2 0 0 

M84a a I 0 0 0 0 0 ?sv40 z 0 1 0 0 . 0 1 1 1 1 2 2 
0 1 0 o o1 0 0 0 0t 
0 0 -1 0 0 1 .1 0 0 0 0 1 
0 0 O -1 1 0 0 0 01 0 

T?( $PAC( O OfS V I*V S. *.ILE t?.24 IS G(&*ATEO SW 

0 0 0 0 00 10 0 0 0 0 OO t t *tt 0 0 0 0 0 0 
0 0 0 0 00 0 1 t0 0 00 00 1 1 t t 00 0 0 0 0 
0 0 1 0 0 0 0 0 0 0 0 1 t 0 0 0 0 0 O * 0 0 Q 1 
0 0 0 1 * 0 0 0 0 0 0 0 .t 1 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 O 0 0 0 0 0 0 O 1 0 
001002 0O0000 1 0000 0 0 - O 00 

TM( SiGOUP C S. ELI.S. I IS Q'(WtwAaEtit To S.aLtU.J4 4AS I1' ? v" tS Ct(PAT[IO 0 

-1 0 0 0 00 03 0 0 0 0 0 1 0 0 0 0 
0 1 0 0 0 0 -1 0 0 0 0 0 *1 0 0 0 0 0 
0 0 0 1 0 0 000100 000 1 0 0 
o 0 1 9 0 0 0 0 -1 0 0 0 0 0 -1 0 0 0 
0 0 O 0 1 0 0 0 0 0 0 -1 0 0 0 0 0 1 
0 0 0 O 0 1 0 0 0 0 1 0 0 0 0 o 1 0 

T( SAAvAtS GV*t S.vLZ.2?4. w6C" PIS YM( INT(,s(CY:c Q e4ba9 *l?.Z 'l.34i A2 C.Lb .Z : 5 CANERAATYD 0 

010 0 0 0 010 000 010 00 0 
1 Q 0 0 0 0 1 0 9 0 0 0 - 0 0 0 0 0 
0 0 1 0 00 00 0 0 1 6 c o o I o o 
0 ' 0 0 -1 0 0 0 0 0 0 I 0 0 0 0 0 -' 

0 0 0 -1 0 0 0 0 -1 0 0 0 0 0 -I () 0 0 
0 0 0 0 0 1 0 0 0 1 00 00 0 o 0 



b( SNAIvAIS GAO* S.LIII3.14 IS GUOEATCD ST 

I100 0 00 1 00 0 00 300 0 00 1 00 0 00 -1 00 00 0 
0 1 0 0- 0 0 1 0 0- 0 0 0 -3 0 01 0 0 1 0 0 0 0 1 0 0 0 0 
00 10-10 00 10-30 0-30 001 0 10 0 00 0 0 100 0 
o 0 0 1 -1 0 0 0 0 0 - I 0 0 0 3 0 0 0 0 0 1 0 0 0 0 0 1 0 0 
0 000-10 00 0 1-10 0 0 003 0 0 0 0010 0 00 0 10 
&00 0 ?1 0 0 0 0 -1 000 003 0 0 00 01 0 00 00 1 

7 1 

OO~CA OF ORAVAIS GRO"P S.LIII.1.5 284 z ? 3 
BASIS OF LATTICE DCVINING S.LIII.3.5 UnvEASE TAANSOBNATIQAS' 1151 ?SPNTARY DIVISORtS OF XIS' 

0 0 03100 0 0 0?0 0 
0 0 0 0 10 0 00-11~ 

Ma',, a ~0 0 0 0 0 1 fus: 0 0 0 '31 12 
100 0 00 2 00 00 0 
1 110 00 0 20 00 0 

0 -11I0 00 0 01200 0 

T(C SPACE OF VOfl9S rfIE S' S l .LIII.1.5 IS GO4CPAT(D jDv 

0 00 0 00 1 00 0 00 1110 00 0 00 00 0 
0 0 0 0 00 0 00 000 1110 00 01-00 0 
0 0 0 0 00 0 00 000 1110 00 0-100 0 
0 0 03-1 -1 0 0 0 0 00 0 00 000 0 00 00 0 
00 01 3 -' 0 0 0 0 00 0 00 000 0 00 00 0 
00 0-1.13 0 0 0 0 00 0 00 000 0 00 00 0 

BRAVAIS GffJ *D.uuI i.a o Q.(OutvA4(nT TO *-t I II.3. 

TiE BOAAvAIS CaoUP 8D.LI I1. 1.5 IS C,UOtATCD St1 

I OOCOO 1 00 0 00 30 0 0 0 0100 000 '00 00 0 
0 1 0 0 0 0 0 1 0 0 0 0 3 1 0 0 0 0 1 0-1 0 0 0 0 0 1 0 0 0 
0 0 10 00 0 0 10 00 30310 00 -330 0 00 0 10 00 0 
0 0 0 0 10 000-101 0 0 03100 0 0 0 100 0 00 10 0 
0 0 0 10 000 00000 0 0 0 030 0 0 0010 0 00 0310 
0 00 0 0 0 0 00- 1 000 003 0 00 001 0 00 003 

000CRP OF PRAwAIS GBqOLP L .I I I .'16 )64 *2s3 

BDAS IS C'f LATTICE OCFIIPiU4 DLII 1. IPtj( IQALWSFOAIATIOId lad (LPCTAVOVISORS OF E3&1 

0 0 0 1-t 0 -? 2 2 ? 0 0 
0 0 010 0 . 
0 0 0 0 .1 1 8'' : 1 1 1 1 11 1 1 a 2 

100 0 0 t 0 20 0 00 
.1 ? 1 0 0 0 2 .' 0 0 0 0 

0' 000 : 00 0 



THE BRAVAIS GRO S LEXV.I.5 , WHIC I1S TI INTESCTI0 OF YtieSLIEV1.IXII1 AND CA.6, 7 1 ti l IS GENERATED Sy 

1 0 0 0 0 0 t -I -I O -I I I I I tI 

O 0 1 0 0 0 00 I 0 0 0 0 1 0 0 0 0 
0 1 0 0 0 0 00 0 -I O O OO t 00 0 
0 O 0 1 0 0 000 0 -1 0 0 0 0 1 0 0 
0 0 0 0 1 0 000 0 0 1 0 0 0 0 1 0 
0 0 0 0 0 1 0* I 0 0 0 0 0 0 0 0 0 1 

5 I I 
OF"OA or SAAVAIS GAIXP S.LXIV.1 1 : 4 * 2 a 3 a 5 

OSaIs or LATTICE DrFINI S .LXXv.1 jINvt [M TRA$ MoATION YEbIl ELEMENTARY OIVISOS OF X91) 

0 -I 0 0 0 0 *2 2 2 -2 -I -5 
0 0 0 0 I I -o 0 0 0 0 0 

X6 0 0 I I 0 1 0 01 IaY : 4 1 4 b -4 -2 0 I I I 10 

0 0 0 I 0 I *4 -4 -4 b - 0 0 
0 *2 *2 -2 1 . s -4 -4 -2 0 

-?0000.1 4 4 4 4 2 0 

THE SPACE OF FO F I ICOY sv LXXVI. 16 IS rERATEO SV 

0 0 0 0 0 0 000 0 0 0 4 0 0 0 0 2 
0 4 113 04-4 -4 -4 -2 0 0 0 0 0 0 
0 1 4 * .1 2 0 -4 4 4 4 2 0 0 0 0 0 0 
O 0 6 2 O -4 4 4 4 2 O O O O O O 
0 t 

.1 4 
2 0-4 4 4 4 2 

0 0 0 0 0 0 

O 
t 
2 2 1 O-2 2 2 2 

0 0 0 0 0 0 1 

TM! $U(OUP OF S ,LXX V I.I G -EGUIvAENT TO S.LXXVI. AS INDWX 2 DO15 IGEER^ATLO ST 

0 I O 0 0 0 -10 0 0 0 t 00 0 0 0 
1 O O O O O 0 -1 0 0 0 0 1 0 0 0 0 
0 0 1 0 0 0 O 0 -1 0 0 0 0 1 0 0 0 
0 0 1 00 1 0 0 00 00 0 1 0 0 
0 0 O 0 1 0 00 0 0 .1 0 0 0 0 0 1 0 
0 0 0 0 0 1 000 0 0 1 00 0 0 0 O* 

THE AAvAIS GAOUP S.XXV. I . f WICH IS THE INTE[CT I0 OF I T LIXV I .Ia I U EQ 1Gt I l IS GENERATEO Sr' 

I O O O O O 110 0 0 1 -1 0 0 0 0 -1 
0 0 0 0 -I-I 010 0 1 1 01 0 0 0 0 
0 0 1 0 0 0 01 0 .1 00 00 1 0 0 0 
0 0 0 1 0 0 010 0 0 01 00 0 1 0 0 
0 *1 0 0 0 -I 01 1 0 0 0 0 0 0 0 1 0 
0 0 0 0 0 1 02 0 0 0 -I 0 0 0 0 0 I 



THE SPACE OF fOm FIXE0 SY S.LXXIII.2.3 IS GENERATEO ly 

2 -1 0 000 00 0 0 0 0 0 0 o o 0 O 
-1 2 -1 -1 00 0000 0 0 0 0 0 o o 0 O 

0 -1 2 000 000 0 0 0 0 0 0 0 0 0 
0 -1 0 2 ?00 000 0 0 0 00 0 0 0 0 
0 0 0 0 00 00 0 0- 0 0 00 01 
0 1 0 0 00 00 0 0 0 0 0 0 

SAAVAIS GROUP SiLXXIII.2.1 ISt iG-(OUIvALENT TQ S,LXIIhI.2,3 

THE SAAVAIS GROUP S.iXXIII.2.3 IS GENERATED SY 

I110 000 00-1 0 00 1 o00 000 I 00 00 0 
.1 0 1 1 00 -I0-10 I O0 01 0 0 0 0 01 0 0 0 0 
1 0 1 0 00 -0 0 0 0 0 0 01000 0 0 1 0 0 0 

.10 0 0 -I I -lO O 0 0 1 0 I 0 00 0 1 0 0 
00 00 10 00 0 0 1 0 0 0 0001 0 00 00 -I 
OO O OO I 00 0 0 0 0 0 0 1 0 0 0 0 0 -1 0 

ORDER OF OAVAIS GAOUP .L.XX1II1..4 t53i * 2 S J 

ASAIS O LATTICt ClQ(IINQ S.xIII.2.4 INV*ASL TRAWSOW TI0N Y1U ELIPNTART OtVISOAS ( XI 

' 000 00 2 0 0 0 0 0 
0 000 w 00 0 2 0 0 0 

1941 . 0 ' 0 0 0 0 2-'4'1 0 0 0 2 0 0 t 1 t 2 
O O 000 O O -t100' I -' 
0 00 1 1 0. 0 0 
0 00-' ' 0 0 ? 0 0 0 0 

TIC SPACE CS rOMs rFIXEDo Oi .LXXIl.2.4 IS GENERATED Y 

2 0 O O O 000 0 0 0 00 0 0 0 0 
0 2 0O00 000 0 0-0 0 0 0 0 0 0 
0 0 2 00 000 00 O O O O O O 0 0 
0 0 0 000 000 0 0 -' 0 
00 0 000 00 0''' 00 0-1 0 

-t -t -t 00 2 0001 0 0 0 0 0 

TIC SuM*AOU or * LXX112.1 IS Q-(WIvALEXT TO S.LXXIII.2.4 HAS INx 3 M0 IS G[NEAATCO et 

I0 0 0 0O0 O 0 0 0 0 0 O -1 0 0 0 -t *1 0 0 0 -' 0 0 I 0 0 
0 1 0 0 0 0 0 1 0 0 0 0 0 -2 0 0 0 0 t- 0 0 0 ? t 0 0 0 0 
0 0 1 0 0 0 O 0 1 0 0 0 0 I -' -1 0 0 0 0 -t 0 0 0 -t 0 1 0 0 0 
0 0 0 ' 0 0 0 0 0 1 0 0 -1 1 -1 0 0 0 0 0 -1 1 0 0 - I I 0 0 0 0 

0 0 0 0 .10 0 0 0 1 0 0 0 0 0 OOOOO O0000 0 O 
0 0 0 0 0' 000 0 0 -1 0 0 0 0 0 1 0 0 0 0 0 1 0 ' o o o t 

TIC OAVAIS GAOUP S LIXIII.2,4. w.4ICH 15 TIC INT(ASCTI10#4 OF Yl49tS.LEXIII,2.tSXt4' AND G*t'.Zl. IS GCtEMttID Y 

I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I O1-O 0 0 0 -1 0 1 0 0 0 
0 1 0 000 010000 0- 0 -100 I 0 -0 0 0 O 0 - ' 0 00 

O 0 000 00 0 00 O O O t O 0 1 0 '0 0 0 0 '0 0 1 0 
0 0 0 0 01 o O o 0 t o 0 1100 01 O 

0 1 0 0 1 O O 
o 0 0 0' 0 000 ' 0 0 09 0 010 0 0 1 0 1 0 0 0 O 0 
o0 0000' 0 0 0001 0-20 0 0' 0 -20 0 01 -2 00 00 1 



THE SPAC I ro rs 1i X0 sv * .iLxXv II s .2 IS GEEMttto SY 

2 -1 0 0 0 0 2 -t 2 -? 0 0 
-1 2 0 0 0 1 -1 2 -2 0 -2 -I 

O 9 000 0 2 -2 4 00 O 
0 0 00 0 0 -2 0 0 4 0 ? 
0 0 00 0 0 0 -2 0 0 4 0 
0 I 0 0 0 2 0 -1 2 2 0 2 

THC SUtGRoP orF S.LXxvIII.41.1 IS 0-EWIVALENT To *ixxvVIII.4.2 HAS Ik*CX s AND IS GtNEftATh0 SI 

0 1 00 0 0 00 -1 0 0 0 1 0 0 0 0 0 
1 0 0000 0 o1 0 0 00 0 0 1 0 0 0 
0 0 100 0 1 1 1 0 0 0 1 --1 -1 0 0 0 
0 0 0 0 1 0 0 0 0-1 0 0 0 0 0 -I 0 0 
0 0 010 0 0 0 0 1 1 1 0 0 0 0 0 -1 
0 0 000 1 00 0 0 -1 0 0 0 0 1 1 1 

THE SAAVAIS GOP S,LXXVIII,III2, WHICH IS THC INt-ASLCTI0 O 1i2.sS.LXXV111.Ixt2tDiSX121 W CA.9.Zi. IS GENEAATEO Sr 

0I1 0 0 0-1 0 0 0 0 0 -I I 0 0 0 0 0 
0 0 0 0 -I -, 0 0 0 0 -I I -I 0 0 0 -I 

0 0 10 0 -10 0 0 1 I 0 0-10 0 0 I 0 000 1- 0 0 10 00 10 0 0-1 0 
0 0 0 -I 0 -I 0 0 0 -I 0 -I I -I I 0 0 0 
0 0 00 0 1 1 -1 0 0 0 -1 0 0 0 

4 I 

OAOtE OF OSAAvAIS COUP S.LXX.VIIIS.3 : 0T 2 * 3 

OASIS F LATTICE DIrFiN1G S.LXXVIII.1.3 - INvEVSE TRAWSFOlTtO# Y9131 ELEPETAORY OIflSOrS OF xi) 

I 0 0 -1 0 - 2 1 0 I -1 
0 11 1 0 1 2 1-t 1 

x31 00 00 0 .1 I 4YtI3* 0 -I 1 -2 -1-I I I I 1 4 4 
0-1t 0- 0 I 0 -I- -2 
1 0001 1 -- -2-t 10 
1 I0- 0 0 -I0 I 1 2 

TIC SPACE or ros FIXEO Sy SLXxVItI.4.3 IS CNEAATEO Sy 

2 1 0-1 -I 2 -1 0 1 I I 
1 2 -1 0 *1 2 1-I I 0 
0-t 2- I 1 2 1 -I 

-I -1 2 0 1 1 -1 1 2 0 -1 
- -1 0 2 I I I 0 2 1 
- 0 1 1.1 2 1 O -I -1 I 2 

T IC SASOA(P OF SLXVIII.b I 5I Q-tIWIVALtflT TO S.LXXI1II..) HA5 l*CCx 4S AND IS GCIAATEO SY 

-I 0 0 0 0 0 0 1 0 0 0 0 
1 1 100 0 0 0 1 0 0 0 
0 -t 00 0 0 *1 -I *1 0 0 0 
0 00.1 0 0 0 0 0 -I 0 
0 0 01 I 1 0 0 0 0 0 -I 
0000.1 0 0 0 0 t I 



O"ACt or SAAvAIS GAOXYP S ..LXVII.3 a 2 

BASIS O LATTICE DFINIW S.L.xvII.t.13 INVERSE TRmWOATIO Y1S (LQ(NTARY DIVISOS 0 Xl9) 

10 000 1 1 1 0 0 0 1 
I 0 0 1 0 0 0 0 1 -1 -t 0 

1931 0 o 1 0 0 I 0 1lY') 0 0 0 0 -2 0 t I 1 1 2 2 

0-I I 0 1 0 -I I 0 0 0 .1 
0 0-I 0 0 0 0 0 I I I 0 
00 0-I 0-1 I _1 0 0 0 .1 

THE SPACE Ol rois 'ItXO Ev t.LXVI I..3 IS GENERATEO SY 

2 0 01 0 1 0 2 0 0 2 0 0 0 0 0 0 0 
0 2 -1 0 0 0 2 0 0 0 0 2 0 0 0 0 0 0 
0 -1 I 1 0 00 0 ' 0 t 1 00 10 0 0 
1 0 0 1 0 0 0 0 t 0 2 0 0 0 0 1 0 1 
0 0 '0 2 0 200 2 0 0 0 0 0 0 0 0 
1 0 000 1 0 2 -' 00 0 00 0 1 0 ' 

THE SUI*GOUP or S.LXVILt1.1 IS G-EQUIVALENT TO S.LXYII.1.) t AS IkCCx 2 AND IS GENERATO St 

0 1 000 0 0 0 t OOO 0 0 1 0 0 0 
1 0 00 0 0 0 00100 0 0 0 100 
0 0 100 0 01 0 0 0 00 01 0 0 0 0 
0 0 0-1 0 0 -1 0 0 0 0 0 -1 0 0 0 0 0 

0 010 0 0 0 0000 0 -1 0 0 0 0 0 1 
0 0 00 0 1 00 0 0 1 0 000010 

TIC AVAvIS GAOUP S.LiVII,1 3. W4ICM IS TIC INTE [CTIO OF Y13sS. L.XVII.1 x3I U CtI'..Z. I IS GENERATCO S' 

I1000 0 0 0 0 0010 0 00 0 10 
0 0 0 1 0 ' 0 0 0 00 10 0 1 0 1 
0 0 0 0 0 0 0 0- ' 0. 1 0 0 0 I 0 1 
0 0 000 1 0 -1 0 0 0 0 0 .1 0 0 0 0 
O I - 00 O0 00 0 1 0 I 0 00 0 0 0 -I 
0 0 010 0 0 1 0 0 0 0 0 ' 0 0 0 0 



FAMIILY iZLXXIII 
10MKfl(R PANCYCA4S (W TOMSWPACIE 2 
lWJMKWR W Z-CLASSCS Of ALMOST DECfOSASL( SAAVAIS GAOuPS 2 
lWJMKR 00 Z-CLASSCS 00 SAAvAIS GROUPS ' oa3 * 3 

OADIA OF ALMOST DECO*POSASLE OAAVAIS GAOUP S.-LfXXIII.l.1 34% t 2 * 

THE $PAC( Or f F IXEO Sv S.XXXIII.l.1 IS G[NERAT[O SY 

2 -' 0 0 00 0 00 00 0 
-I 2 0 0 0 0 0 0 0 0 0 0 
0 0 2 -1 0 0 0 0 0 0 0 0 
0 0 -1 2 0 0 0 0 0 0 0 0 
0 00 0 00 0 0 00 2 -1 
0 0 0 0 0 0 0 0 0 0 -I 2 

TIC OAAVAIS GAIOUP S,LXXXIII.1.1 IS GENERATEO SvY 

0 10 0 00 0 10 0 00 0 0 10 00 100 0 00 1 00 00 0 
-11I0 0 00 1 00 0 00 0 0 0 100 0 10 0 00 01I0 00 0 

0 0 10 00 0 0 10 00 1 00 0 00 0 0 10 00 0 0 100 0 
0 0 0' 0 0 0 0 0 100 0 10 0 00 0 0 0 100 0 00 10 0 
0 0 0 0 10 0 0 0010 0 0 0 0 0 0 00 0 01 0 00 0 0' 
0 00 0 01 000 0 01 0 00 0 01 000 0-Il 0 00 0 10 

ORDER OfP AVAIS GROXP S.LxxIIII.1-2 "4 .02 3 3 

OAS1$ (W LATTICE DEF1n1m4 S.LXEXIII.1 2 INVERS TRAmeSOAMATION Y'2' EL.E9NTARY DIvISOR QE 

0 00 01 1 I-2 1-2-2 -2 
-1 -1 .1 - 01 0 0030 0 

xt2t I 0 0 0 -1 1 3sv,21 0 0 0 0 3 0 1 1 
0 10 0 00 0 00 00 3 
0 0 1 0 0 0 2 -I 1 - 1 
0 0 0 100 1 11 1 

THE SPICE Or F"mn FIXEO SY *.hXXwIII.I.2 IS GENEAATEO 6' 

4 I 2 2 -1 1 0 00 00 0 
I 4 2 2 2 -2 0 00 00 0 
2 2 2 2 I 1 0 0 2 -I 0 0 
22 22 1I 0 0-1 20 0 

.1 2 1 1 4 -I 0 00 00 0 
I *2 1I- -I 4 0 0 0 0 0 0 

THE S*OGR(XP Or S LXXXIII,l.1 IS Q-EQuIvALE(flT TO S LXXXIII,1.2 HA4S IkCCX 4 AND tS GENERATED Sr 

0 10 0 00 0 0 10 00 1 00 0 00 -'1I0 0 00 001-0 0 
' 00 0 00 0 0 0 100 0 10 0 00 -1 00 0 00 0 0 100 0 

0 0 10 00 1 00 0 00 0 0 10 0 0 00t 0 00 010 00 0 
0 0 0 100 0 10 0 00 0 0 0 100 0 0 0 100 -'10 00 0 
0 0 0 0 1 00 0001 0 00 000 001 0 0 0 0 0 0 00 00 1 
0 00 0 01 000 0 01 0 0 0 0 10 0 00 001 0 00 0-''I 



THE SAVAIS GROUP S.LXXXVI 4,? IS G"NEMtEO Sy 

I 0 0 0 0 0 0 -1 *1 0 1 0 0 0 0 0 0 
0 1 0 0 0 0 -1 1 1 0 0 0 0 ' 0 0 0 0 
0 0 1 0 0 0 0 -2 -2 1 0 0 0 0 1 0 0 0 
1 0 1 -1 1 0 0 *3 .2 0 1 0 0 0 0 0 0 
0 0 0 0 1 0 0 2 -2 0 1 0 0 0 0 0 0 0 
0 0 0 0 0 1 0 *1 -1 0 0 1 0 0 0 0 1 -l 



ORDER Of URAVAIS *4. S-LXVII- 1 63 4 * 2 

OASIS Of LATTICE OC7IIIS SLXVIIK1.3) IKuvER TRMVOWTION 1131 IELECNTARt DIVISO Of X131 

10 0 0 0 1 1 1 0 0 0 1 
10 0 1 0 0 0 0 1 -1 -1 0 

X13a 0 1 0 0 1 0 23113 a 0 0 0 0 -2 0 1 1 1 1 2 2 
0-1 1 0 1 0 -1 1 0 0 0-1 
0 0-1 0 0 0 0 0 1 1 1 0 
00 0 -1 0 -1 1-1 0 0 0 -1 

T( SPAE O FOMS FIXED SY S-LXVII.1.3 IS GECOCATED 1T 

2 0 0 1 0 1 0 2 0 0 2 0 0 0 0 0 0 O 
O 2-10 0 0 2 0 0 0 0 2 0 0 0 0 0 0 
0-1 1 0 1 0 0 0 0 1 0-1 0 0 1 0 0 0 
1 0 0 1 00 00 1 0 2 0 0 0 1 0 1 
0 0 1 0 2 0 2 0 0 2 00 00 0 0 0 0 
1 0 0 0 1 0 2-1 0 00 00 0 1 0 1 

THE SUWAI> Of *.LXVII1l.1 IS O-ESUIVALENT TO SLKVII1.3 "AS KlUX 2 AND IS KENEOATED S 

0 1 0 0 0 0 0 01000 0 0 1 0 0 0 
1 0 0 0 0 0 000100 000 1 0 0 
O 0 1 0 0 0 0 10000 0 1 0 0 0 0 
O 0 0-1 0 0 -1 0 0 0 0 0 -1 0 0 0 0 0 
0 0 O 0 1 0 0 0 0 0 0-1 0 0 0 0 0 1 
0 0 0 O 0 1 0 0 0 0 1 0 0 0 0 0 1 0 

THE SPAVAIS GRU S.LXVII.1.3. WHICH IS THE INTERCTION OF T 31*LXV I .11 X 1 31 AND GLI6.Z . IS CNECRATED It 

10 0 0 0 0 0 0 0 O 1 0 0 0 0 1 0 
O 0 1 0 1 0 1 0 0 0 0 1 0 0 1 0 1 
0 0 1 0 0 0 0 00-10-1 000 1 0 1 
0 0 0 O 0 1 0-1 1 0 0 0 0-1 1 0 0 0 
0 1-1 0 0 0 0 0 0 1 0 0 0 0 0 0 0-1 
0 0 0 1 0 0 0 10000 0 1 0 0 0 0 



THE SPACE OF FORS FIXED BY B.LXXIII.2.3 IS GENERATEO SY 

2 -1 0 0 00 0 000 0 0 00 0 0 0 0 
-1 2 -1 - 00 0 000 0 0 0 0 0 9 0 

0 -1 2 0 O O O 000 0 0 00 0 3 8 
0 -1m 2 O O 000 0 0 00 0 O O 
8 Q 8 8 0 000 1 -1 0 0 0 0 1 

o o O o O o OO 0 -1 I 0 o o o 0 

YAVAIS GROuP B.LXXIII.2.1 IS 0-EOUIVALENT To BDLXXIII.2.3 

THE ORAVAIS GROUP S.LXXIII.2.3 IS GEfCRATED BY 

-1 0 0 00 00 -10 0 0 1 0 0 0 0 0 1 0 0 0 0 0 
-1 1 0 -10-1 1 00 0 1 0 0 0 0 0 1 0 0 0 0 
-1 0 -1 0 0 0 00 00 1 0 0 0 0 0 1 0 0 0 

1 0 1 0 -11 -1 0 0 0 0 1 0 0 0 0 0 1 0 0 
0 0 001 0 0 0 0 1 0 00 0 0 0 1 0 0 0 0 0-1 
0 0 0 0 0 00 0 0 0 1 0 0 0 1 0 0 0 0 0-1 0 

9 1 

OPOFR OF WYAVAIS OUP S.LXXIII.2.4 1536 a 2 t 3 

BASIS OF LATTICE DEFINING B-LXXIII.2.4 INYERW TRANORMTION 143 ELECENTART DIVISOR OF X14) 

1 000 0 0 2 0 0 0 0 0 
0 000 0 1 00 2 0 0 0 

XlI s 0 1 0 0 0 0 2*T141 z 0 0 0 2 0 0 1 1 1 1 1 2 
O 01 0 0 0 0-1 0 0 1- 
0 00 1 1 0-1 0 1 
00 0-1 10 0 2 0 0 0 0 

THE SPACE OF FORt FIXEO By B.LXXIII.2.4 IS GECRATED BY 

20 0 0 O-1 0 O O Q O O O O O O 
2 0 0 0-1 0 0 08 0 0 0 0 0 0 

b 0 2 0 08-1 O O b O O O O O O 
0 0 0 0 00 00 0 1 11 0 0 0 -1 0 
0 0 0 0 00 00 0 1 1 1 0 0 0-1 0 

-1 -1 -1 0 0 2 0 0 0 1 11 0 0 0 0 0 0 

THE SuRO OF B.LXXTII.2.1 IS O-EOtIVALENT TO B.LXXIII.2.4 HAS INMX 3 AND IS GECRATED OT 

1 0 0 0 0 0 1 0 0 0 0 0 0 1 -1 0 0 0 -1 1 - 0 0 -1 0 0 1 0 0 
0 1 0 0 0 0 0 1 0 000 0 -2000 0 1 0 -002 t O O 
0 0 1 0 00 00 1 0 0 0 0 1 -1 -1 0 0 0 0-1 0 8 0 -: I A ? 0 O 
0 0 0 1 0 0 000100 -11-1000 0 0-1 1 0 0 -1 1 0 0 0 0 
0 O 0 0 -1 0 9 0 0 1 0 0 0 0 1 0 0 0 0 0 10 00 0 0 1 0 
0 0 0 O 0 1 0 0 0 0-1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 

THE BRAvAIS GROUP B.LXXIII.2-4, WHICH IS TIC INTERCTION OF T41*SB.LXXKl.2.1X141 AND GtI6.ZI. IS GENEtATED ST 

1 0 0 0 00 1 0 0 0 0 0 1 0 0 0 1 -1 -1 0 0 0 1 -1 0 1 0 0 0 
0 1 0 0 00 0 0 0 0 0-1-1 0 0 1 0 0 0 00 -1 1 0 0 0 0 
0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 1 0 000 -1 0 0 0 0 1 
0 0 0 0-1 .- O O O O t 1 0 100 01 0 1 0 0 1 0 0 1 0 0 

0 0 0-1 000 1 O t O0 0 1 0 0 10 0- 0 00 
1 0 0 0 1 0 

0 0 O 10 0 0 00001 0-2 0 0 0 1 -2 0 0 1 2 0 0 0 0 1 



THE BRAYAIS GRO B.LXXV.1.S. WIICH IS TOE IMTERSECTION OF TY5Sz8.LXXV.1.*$XI5 AND GtEb.ZI, IS GENERATED BT 

1 0 0 0 00 1 0 -1 -t -1 0 -1I1 1 1 -1 
O 0 1 0 0 0 00-1000 01 0 00 
0 1 0 0 0 0 0 0 O - 0 O 0 I * O O 
0 0 1 0 00 000 -1 0 0 0 1 0 0 ? ? ? 

0 1 0 0 0000-1 0 0 1 0 
O O O O O 1 0 -1 0 0 0 0 0 O O 0 1 

OROEA Of BRAVAIS GROUP B.LXXV.1.6: 490 2 * 3 *5 

OASIS OF LATTICE DFVINI B.LXXV.1.6 INVERSE TRANSfORMATION T*61 ELEMENTART DIVISORS OF X161 

0 -1 0 0 0 0 -2 -2 -2 -2 -1 -S 
00 00 1 1 -10 00 0 0 0 

XI6Ib s 0 0 1 00 1 10*YT6Iz -4 -4 6 -4 -20 1111110 
0 0 0 1 0 1 -4 -4 -4 6-2 0 
0 2-2 -2 -2 -1 -4 6 -4 -4 -2 0 

-2 0 00 0 -1 4 4 4 4 2 0 

THE SPACE OF VORM FIlED ST B.LXXV,1.6 IS GENERATED SY 

0 0 0 0 0 0 0 0 000 0 4 0 0 0 0 2 
0 4 1 1 1 3 0 4-4-4-4-2 0 0 0 0 0 
0 1 4-1 -1 2 0-4 4 4 4 2 0 0 0 0 0 
0 1 -1 4 -1 2 0-4 4 4 4 2 0 0 0 0 
0 1 -t -1 4 2 0-4 4 4 4 2 0 0 0 00 
0 3 2 2 2 6 0-2 2 22 1 2 0 0 0 01 

THE SGROUP OF B.LXXV.1.1 IS 0-QUIVALENT To B.LXXV.1.6 HAS INDX 2 A0 IS GCENERATE ST 

0 1 0 0 0 0 1 -1 0 0 00 10 0 0 0 0 
1 0 0 0 0 0 1 0-1 0 0 0 0 1 0 0 0 0 
O 0 1 0 0 0 1 0 0-1 0 0 0 0 1 0 0 0 
0 O 0 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 
0 0 O 0 1 0 0 0 0 0-1 0 0 0 0 0 1 0 
0 0 0 O 0 1 0 0 0 0 0 1 0 0 0 0 0 -1 

THE BRAVAIS Gaol 9.LXXY.1.6. WOICH IS THE INTERSECTIWN OF iii*6.LXXV.1.1*X(6I ANDO 0L16.ZI. IS GENERATED ST 

1 0 0 0 0 0 1 1 0 0 0 1 -1 0 0 0 0-1 
0 0 0 0-1-1 01 O 0 1 1 0 1 0 0 0 0 
O 0 1 0 0 00 1 0-1 0 0 0 0 1 0 0 0 
0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 
0 -1 0 0-1 0 1 -1 0 0 0 0 0 0 0 1 
0 0 0 0 0 1 0-200 0 0 - O O O 001 



THE SPACE (' rORK FtxEO S Y .LXXVIII.6.t2 IS GESIEATED ST 

2-1 0 0 0 0 2-i 2-2 0 0 
-1 0 0 0 I - 2 -2 0-2- 
0 o 0 0 0 -2-2 4 0 0 2 
0 0 0 0 0 0 -2 0 0 4 0 2 
0 0 0 0 0 0 0-2 0 0 4 0 
0 1 0 0 0 2 0-1 2 2 0 2 

tHE SUSGOUP Of B.tXXVII.6.1 tS O-CQUIVALCNT TQ s.LXVltt.6.2 HAS IMDEX 6 AND IS GENERATED ST 

0 1 0 0 0 0 0 0-1000 1 0 0 0 0 0 
1 0 0 0 0 0 0 0000 0 0 1 0 0 0 
O 0 1 0 0 0 1 1 1 0 0 0 1 --1 -1 0 0 0 
0 0 O 0 1 0 0 0 0-1 0 0 0 0 0-1 0 0 
0 O 0 1 0 0 000 1 1 1 0 0 8 O 0 
0 0 0 0 01 0 0 0 -1 0 0 0 8 1 

THE BRAVAIS GROUP B.LXXVIIt.6.2. WHtCH IS TE INTESCTION OF T123*S.LXXVIlI.61lsX321 AM GLI6.2. tS GENERATED ST 

0-1 0 0 O 0 0-1 0 0 0 0 0 0 
-1 0 0 0-1 - 0 0 - 1 - 0 0 -1 

0 0 1 0 0 - 0 0 0 1 0 0-1 0 1 0 0 
0 0 -1 -1 00 1 0 0 0 1 0 0 0-10 
0 0 0 -1 0 00 0-I 0 -1 1 -1 0 0 0 
00000 O -0 -1 1 0 0 0 0 

4 1 
ORDER Of ORAVAIS GROUP S.LXXVIII.6.3 48 a 2 S 3 

BASIS OF LATTICE EFINING SALXXVIIIS.3 INVERSE TRASFORMATION "S31 ELEMENTARY DIVISORS OF X131 

1 0 0 -1 0-1 2 1 1 0 1 -1 
0 1 -1 1 0 0 1 2 1 -1 0 1 

X131 0 0 1 0 -1 1 4t1Y31 s 0 -I 1 -2 -1 -1 1 1 1 1 4 4 
0-1 -1 0-1 0 -1 1 - -1 -2 
1 0 0 0 1 1 -1- -2-1 1 0 

-1 1 -1 0 -10 1 t 2 1 

THE SPACE OF roRMS FIXED OT B.LXXVIII.6.3 IS GENCRATED Sy 

2 1 0 -1 -1 -1 2-1 0 1 1 1 
1 2-1 1 -1 0 -1 2 1-1 10 
0-1 2 -1 -1 1 0 1 2 1 1 -1 

-1 1 -1 2 0 1 1-1 1 2 0 -1 
-1 -1 -1 0 2 -1 1 1 1 0 2 1 
-1 0 1 1 -1 2 1 0-1 -1 1 2 

THC SUSGOUP OF BS.LXVIIIA6.1 IS 0-EOUIVALENT TO B.LXXVIII.6.3 HAS INDX 48 AND IS GENERATEO ST 

-1 0 0 0 0 0 0 1 0 0 0 0 
t 1 1 0 0 00 1 0 0 0 
0-1 0 0 0 0 -1 -1 -1 0 0 0 
0 0 0-10 0 0 0 00-1 0 
0 0 0 t 1 1 0 0 0 0 0-1 
0 0 0 0-10 00 0 1 1 1 



FANKLY I LXXXIII 
WiSBER OF PARAWTIERS Or FOANSACE 2 
WISER Or Z-CL ASSES Or ALNOST DECO*POSAatE OPAVAIS GROUPS 2 
WISER Of Z-CLASSES Or eRAVAIS GROUPS !6 z 3 *3 

7 3 
OODER Of ALMOST OCCOMPOSABOLE 9RAVAIS GRbOUP S.LXXXIII.1.1 2 3.4% 2 *3 

Tic SPACE or FORMS FIXEO erT B.LXXX I I1.I. IIS GENECATCO Sr 

2 -1000 Q 0 00 00 0 
-1 20 000 0 00 00 0 
0 02 -1 00 0 00 00 0 
OS8-1 2 00 0 00 00 0 

0 0 0 00 00 0 2 -1 
0 0 0 0 0 0 0 0 0 0 -1 2 

THC 9RAVAIS GAOLIP S.LXXXIII.I1l IS GENERATED SIY 

0 10 0 00 0 10 0 0 00 1 oo;ooo 100 000 1 00 00 0 
-11I0 0 00 1 00 0 00 0 0 0 100 0 10 0 00 0 10 00 0 
0 0 10 00 0 0 10 00 1 00 0 00 0 0 10 00 0 0 100 0 
0 0 0 100 0 0 0 100 0 10 0 00 0 0 0 100 0 00 10 0 
0 00 0 10 000 0 10 0 00 0 10 000 0 01 0 00 00 1 
00 0 0 0 10 0 0 001 0 00 001 00 0 0-11 0 00 010 

5 3 
ORDER Or RAkVAIS CROUP S.LXXX1II.1.2 d64 a 2 * 3 

BASIS OF LATTICE OUFINIHO 9.LKEXIII.1.2 INVERSE TRLHSFORKATIONd T121 CLEMCNTARY DIVISORS OF X121 

00 001 1 1 -2 1-2-2 -2 
-1 -1-1 -101 0 00 30 0 

X121 1 0 0 0 -1 1 3*Y1212 0 0 0 0 3 0 1 1 1 1 1 3 
0 10 0 00 0 00 00 3 
0 0 10 00 2 -1 -1-1-1 -1 
00 0 100 111 

THE SPACE OF FORMS FIXED ST B.LXXXIII.1.2 IS GENRAkTED SY 

4 1 2 2-1 1 0 0 0 0 0 0 
1 42 22 -2 0 00 00 0 
2 22 21 -1 0 02 -10 0 
2 22 21 -1 0 0 -1 20 0 

-1 21 1 4-1 0 00 00 0 
1-m2-1-1-1ml4 0 00 00 0 

TIC SUNOXW or SaLXXXtII.1.1 IS 0-EQUIVAtENT TO SD.LXXKIIL1I.2 HAS 190CX 4 AN IS GENERATED SIT 

0 10 0 00 0 0 10 00 1 00 0 00 -110 000 001-10 0 
1 00 0 00 0 0 0 100 0 10 0 00 -00 0 00 0 01 00 0 
0 0 10 00 1 00 0 00 0 0 10 00 0 01 0 00 0 10 00 0 
0 0 0 100 0 10 0 00 0 0 0 100 0 00 1 00 -11I0 00 0 
0 00 0 10 0 0 0 0 100 00 001 0 00 0 10 0 00 00 1 
0 0 0 0 0 1 0 00001 0 0 0 0 100 00 001 00 0 0-11I 



TINE RAYAtS GA0.P XXXVI.4.2 IS GIEERATED OT 

1 0 0 0 0 0 0-1 -1 0 1 0 1 0 0 0 0 0 
0 1 0 0 0 0 -1 11 0 0 0 0 1 0 0 0 0 
0 0 1 0 0 0 0-2-2 1 0 0 0 0 1 0 0 0 
1 0 1 -1 1 0 0-3-2 0 1 0 0 0 0 1 0 0 
0 0 0 0 1 0 0-2-2 0 1 0 0 0 0 0 1 0 
0 0 0 O 0 1 0-1 -1 0 0 1 0 0 0 0 1 -1 



4OEC O MAVAIS GOP S.tI I I -.S 1. * 2 * 3 

BASIS 0 LATTICE DEFIMING S. III .1.S INvCM T*AWSFOI TIOW l' ELEPENYTA oiv 1 i$OS OF X1Sa 

0 0-1 -1 0 00 0 0 0 4 
0 0 0 -1 0 -t -t 3 -1 2 0 

xiii'@ O 100-0 tnaga. -3 1 t '-2 O 1 t t 14 
0-1 1-1 -1 2 -1 3 -1-1 2 0 
0 0 00 0 1 -I - -1 -1 2 0 
1 000 0 0 0 0 0 0 4 0 

Tl( sPAce or ro rlXEo sY .LtIII1.S IS GENcRAYTO SY 

0 0 0000 00 000 0000 0 00 000 00 00 0 
0 3 1 -1 -10 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 1 3 1 1 0 0 -10 0 0 0 0 0 0 0 0 0 0 0 
0 -1 1 3 -10 0 1 -1 1 1 -2 0 0 0 0 0 0 0 0 0 0 0 0 
0 -1 1 -t 3 0 0 1 -1 1 1 *2 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 00 0 -22 -2 -2 4 0 0 0 0 0 1 0 00 0 0 0 

THs $USGOAOb. Of SLI111.1 IS Q-EIIWVAtENT TO S LIII1.t.8 HAS IkCX 2 ANO IS GCSERATEO SY 

0 1 0 0 00 -I t 0 0 00 10 0 0 0 0 1 00 0 0 0 
' 0 0 0 00 0 1 0 0 0 0 1 0 0 0 0 0 : 0 0 0 

0 0 1 0 00 0' 00 0 0 OO t 0 00 00 0 0 0 O 
0 0 0 1 00 00 0 O1 00 O O O t O O 0 00 1 0 0 
0 0 0 0 10 00 0 0 1 0 O O 0 .1 0 0 00 0 1 0 
0 0 0 0 0' 0 0 0 0 0 1 OO O O O t 0 000 0 -1 

Tg( SRAVAIS GROUP S.III.S. WHICH IS TI( InTEW$CTION OF Y.SlaSSLI.Itl*xlO AND 6ILaZt, IS GCERATEO B' 

I O 0 0 00 1 0 0 0 00 10 0 0 0 0 -1 000 0 0 
0 1 0000 0 0 0 0- 01 0 0 1 0 100 0 0 
0 0 0 -1 00 0 0-1 0 0 0 0 I 0 0 1 0 0 1 0 0 0 
0 0 -1 0 00 0 10 0 01 0 0 0 t O -I 0 001 0 0 
0 0 0 0 10 00 0 -1 01 0 0 0 0 : 0 000 1 
0 0 0 0 0 O 0 1 0 0 0 0 0 -1 0 00 0 0 1 

' I 

DOA 4E MAVAI$ aA" 8-SIII,a.- I12 * 3 

BASIS O LATTICE DEFINING S.fLI'.1.1 IsvES TRANYATIOW YaV EaEP(NTA1 OlVISQAS or ua,a 

0 0 0 O-1 I .3 t I 2 2 

0 0 0 1 -1 3 -1 -1 -1 -2 2 

= 0 0 1 0 -10 4,', 2 -2 2 -2 0 0 4 

O- -1 -1 0 -4 4 - - 0 0 
I *1 0 0 0 1 2 -2 .2 '2 O O 

1 0000 -2 -2 -2 0 0 



7 I 
onoPi Or' BAVAI$ GO"P ISLIII.-2.5 3*4 c 2* 3 

SASIS Or' iATTICE DE7INING IS,L I IIXS. iwYEfSE TRAN$FWTIOW Ti5I (L(PCWNTAM OIVISOOS Ol XIS 

1 000 00 2 00 00 0 
O t 00 00 0 20 00 0 

3151 0 0 1 0 0 0 2SYIsI 0 0 2 0 0 0' t 
0 001 00 0 00 20 0 
0 001 10 0 0 -1 1- 
00 0 -t 1 0 0 0-1 1I 

Ts( SPACE (Wi fOt I xE13( By S Lill 251 IS GCPERATE0 ST 

1 000 0 0 0 00 000 0 000 00 0 00 00 0 
0 100 0 0 0 0 0000 0 000 00 0 00 00 0 
0 010 0 0 0 00 000 0 000 00 0 00 00 0 
0 000 00 0 0 0 100 0 001110 00 00 0 
0 000 0 0 0 00 000 0 00111 0 0 00 1- 
0 000 0 000 00000000 OOO tI0 00 0-Il 

BRAVAIS GAO" S.LIII.2-1 IS 9-EIJUIVALENT TO S.L11L-2 5 

T(C SPAVAIS GROUP S.LIIII2 5 IS GCNERATE0 O' 

0 100 00 0 0-1 0 00 tOOOOO00 '00 0 00 1 00 00 0 
1 000 00 1 00 0 00 0 100 00 0 10 0 00 0 10 00 0 
0 010 00 0 10 0 00 0 010 0 0 009 0 00 0 09100 0 
0 001 00 0 0 0 100 0 00-1 00 0 0 0 100 0 0 0' 0 0 
0 000 10 0 00 0 10 0 001 10 00 0-1 0-' 0 0 0 0 0 
0 000 01 0 00 0 01 0 001 01 0 00-1 -'0 0 00 0 10 

7 1 

0O(RK OF' BRAVAIS GAOiP S.II2~ 3S4 2 * 3 

OASIS Or LATTICE OE(7INIWo S-LIII.2 4# Iw0vEftS TRANSVOFTION T'b' ELEMENTARY orvIS0*S oW Xuf 

1 000 00 2 00 00 0 
1 0 0 0 0 -2 2 0 0 0 0 

x 0 -1 1I 0 0 0 2"i -2 2 2 0 0 01 1 1 1 1 2 
0 0-1 I 0 0 -2 2 2 2 0 0 
0 00-1 11- - 
0 000-I I- 

THE SPACE Or roetn 11X0E B Sy iIIIt2bl IS GIPCPRATE0 By 

2 100 0 0 0 00 000 0 000 00 0 00 00 0 
2 -1 0 00 0 00 0 00 0 000 00 0 00 00 0 

0 -11I0 00 0 0 1-1 00 0 000 00 0 00 00 0 
0 000 00 0 0-1 too ooo'-'-' 0 00 00 0 
0 000 0 00 000 0000 000-11100 00 1- 
0 000 0 00 000 0000 000-11100 0 0-11 

SRAVAIS GAOUP S.LHII-.2 IS Q-tEJIVALENT TO S iIIIt2-b 



I 
1 

ORDER OF BMAVAIS GA" I.LVI 1 .3 - 40 2 * 5 

ASI'S Or LATTICE DEFINING S LVI 1.3 ; IWvESE TRAMSOAMTIOW TP31 ELEPENTARY OIYISORS M X131 

00 0 1 0-1 0 00 0 05 
oo 1 0 0 1 1 2 3 4-1 0 

113 : 0 0 1 0 1 0 5*Y()i t 2 2 -1 -I 0 t I I I 5 

0 I0 0 . 0 4 3 2 1 I 0 
0 - 1 1 1 t 1 2 3 -I -I 0 

0 0 0 0 0 * 3 2 I1 0 

THE SPaCE Or 'OiiS Fr IxO Sy LVI 1 3 IS GCNERATEO Sy 

0 00 0 00 00 0 0 00 0 00 000 100 00 0 
0 2 0 1 -' 0 0 *2 -2 -3 3 2 0 1 1 -I I 1 00 0 0 0 0 
0 0 2 0 -1 1 02 *2 2 3 -3 0 1 1 .1 I*1 00 0 0 0 0 
0 ' 2 0 .3 2 -2 2 3 0 .1 .1 11 1 00 0 0 0 
0 - 0 -' 0 2 0 0 3 3 2 -2 2 0 1 100 0 0 0 0 
0 0 I -t 0 2 02 -3 3 2 -2 0 1 1 100 0 0 0 0 

THE SIA40bI OfF S L1I1 1 IS O-EUIVALENT TO SiLvI 1 3 HAS I *CC 2 *40 IS GES}RATED 5' 

1 11 1 0 1 1 1 0 0 1 0 0 0 0 0 
0 0 0 -1 0 -1 0 0 0 0 0 0 0 0 0 0 0 
0 0 -1 0 00 0-10 0 0 0 0 0 1 0 0 0 
0 -1 0 0 0 0 00-1 0 0 0 0 0 0 1 0 0 
0 0 0 0 1 0 O O 0 -1 0 0 0 0 0 1 0 
0 0 0 0 0 1 000 0 0 1 0 0 0 0 0-1 

THs MAVAIS GAOi* SiLlI.), WHICm IS TH( INTSECTION Of T'31iS.Lv 1Ilult A3 O AN .L'.Zi. IS GIPATEO Or 

I O O O O O 100 0 0 0 -1 0 0 0 0 0 
0 0 0 0 0-I 0 0 O 0 1 0 0 1 0 0 0 0 
0 00 0 10 000 0 01 0 0 100 0 
0 O 0 1 0 0 01 0000 0 0 0 1 0 0 
0 0 1 0 0 0 00 1 0 0 0 0 0 0 0 1 0 
0 .1 0 0 0 0 000 . 1 00 O O O O O t 

3 1 
QA Of Mw ^AVAIS GO*UP S. 1.v 14 40 r 2 * 5 

BA,SIS Of LATTICE DEFINIP4G S L1W14 INVERSE TRAASFOOTION Vit ELEPENTARY OIvISORS M xi4' 

I O I I *1 *1 2 4 * *.2 2 0 

0 0 0 1 t 1 4 -2 2 i 1 S5 
Ilti I 0 0 -1 0 0 to*V4) 4 -2 2 4 4 0 t t I I to 

-' ' 0 0 0 2 ' ' Q 2 0 
0 t -' 0 -10 0 0 0 0 -5 -5 
0-t ' - 0 -2 4 4 2 3 5 



DAGER W BMAVAIS GAOI* S.ia.1.4# 2% 2 

OASIS OiF LATTICE OlErINING S.ii1.b. INfl*tS TftAWSFOR TION T1a6' ELEPCN4TAN' OlvISOAS (W X14 

0 0 0-1 -1 1 0 0 -2 0 0 0 
1 00 001 0 -1 -tO' 

xa. -1 00 000 2*YIIs 1 0 -I 2 

0 0 0 1 -l 0 -l 1 1 1 0 0 
01-1 001 - -0 
0 11 000 2 2 00 0 

TN( 5PACE OF VOrOR" IFI XCO ST S.LX.1. b IS GCSCfAlTEO *Yf 

10 0 001 100 0 00 0 00 00 0 
00 0 000 000 0 00 0 20 0 0' 
00 0 000 000 0 00 0 0 200-1 
00 0111 00 01-1 0 0 00 00 0 
OOO 0t1- 00 0-11I0 0 00 00 0 

i 0 0 *t -1 2 0 0 0 0 0 0 0 1 -1 0 0 1 

TS( $iSGAOi* (W -LXK1 I IS Q-EQUAVAtENT TO . LX t.f, HAS 1I0' 2 AMO IS GCPERATEO 5' 

' 0 0 00 0I 10 000 O t 0 0 00 1 00 0 00 1 00 00 0 
0 -i 0 0 0 0 -t 0 0 0 0 0 -' 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 
0 0 1000 00 0.1 00 0 0 0 100 0 0 10 00 0 0 100 0 
00 0 100 00 ' 0 0 0 001 0 00 0 0 0 100 0 00 10 0 
00 00 10 000 0 10 oooot0 0 0 00 00 .1 0 00 00 1 
00 00 0' 000 0 01 OOOOOt 0 00 0 0' 0 0 00 0 10 

TN( BRAVAIS GROUP S -Lx 'b1. SNICk IS Ts( IflTEW$CCT ION*F4 ' 4 or a ,*SLXI I s,Xsui4a IANO Qta.Za. IS GEPERATEO By 

10 0 000 00 01-1 0 0 0 0.1 i0 1 00 0 00 1 00 00 0 
110 001 0100-Il 0 10 .1 01 0 0-10 00 0 '0 00 0 

*t 0100- 00 101-1 00 1 10-1 0 10 0 01 0 0-1 00 1 
0 0 1 0 1 1 0 0 0 1 -1 -1 0 0 1 0 -1 0 0 0 t 0 0 0 0 0 t 0 0 
0 0 0 a - 0 0 0 0 I 1 0 0 0 1 0 -1 0 0 0 0 ' 0 0 0 0 0 1 0 

-2 0 0 0 01 0 0 0 0 21 0 0 0 2 0-1 0 0 0 0 0 1 0 0 0 0 0 1 

OROCA Or *RAVAI$ GROUP S LX.-.7 GB 

BASIS Or LATTICE OCF INIWG S.LX.'.' IftVERSt TRAn$FOIATIO4 wan1 ELEMENTAMV OIVISOPS Olma 

0 00 001 0 0 00 0 
00 000 -1 0 01-1 0 

xaf 1 0 1 1 00 22Ta?&~ 0 1 1 0 0-1 I 
0 I 0 0 -1 0 0 1 1 0 0 1 
0 .1 0 0 -I -I I1 0 0 -I -1 0 
o00II 00 2 00 00 0 



7 t 

DMXE M ^AVAIS G* S.LXtI .I .3 3*4 3 

SASIS M LATTICE DEFINING LXAl ..3 : NvERSL TRAN ATION Y 131 iELEPNTAMY 0iViW*$ OF X(31 

00 0-1 -10 0 1 -I 0 0 0 
10 00 0 1 0 0 0 0 2 0 

3t 31 * -1 0 0 0 0 1 2sYt31 0 0 0 0 0 2 1 1 1 1 2 2 

O0 0-1 1 0 -1 0 0 -1 00 
0 1 0 0 0 0 -1 0 0 1 0 0 
O0 10 0 0 011 0 0 0 

TN( SPACE O Oro FIxEO SY SLXiII.t.3 IS 6EMRATIO SY 

I 1 00 0 1 1 0 0 0 0 00 0 0 0 0 O O 
0 0 000 0 00 0 0 0 0 0 2 -t 0 0 0 
0 0 000 0 00 0 0 0 00 0 -t 2 0 0 0 
0 0 011 0 I O 0 1 -1 0 0 0 0 0 0 0 
0 0 011 0 00 0 -1 1 0 0 0 0 0 0 0 
1 0 0 0 0 1 -1 0 0 0 0 1 0 0 0 0 0 0 

T.( Su&c6 P Of S,LXII.1.t IS Q-EQKuIVAJET TO S,LXNII..3 4AS ICCNX 2A8O IS GEPERATEO O' 

I 1 000 0 Ot 0 0 0 0 0 1 0 0 0 0 10 0 0 0 0 1 0 0 0 0 0 

0 -1 0 0 0 0 -I 0 0 0 0 0 -t 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 

0 0 100 0 O O 0 01 0 0 0 0 0 1 0 0 00 1 0 0 0 0 0 1 0 0 0 
0 0 01 0 0 1 0 0 0 O O t 0 0 0 00 0 1 0 0 0 0 0 1 0 0 
0 0 00 I 0 0 0 0 1 0 O O O t 0 000 0 0 ' 00 0 0 0 1 
0 0 000 ' OO OO Ot O O O O O t 0 1 000 0 t 0 0 0 0 1 0 

TE MYAVAIS GAOIP S.LxII.I 3. WHICH IS TM( INTESCTIO OF Y131*.LXII.t..t*.xl AN31 Cot I,it, Z IS GENRAITEO * 

0 0 000 -1 0 0 0 0 1 0 0 00 0 00 t' 0 0 0 0 10 0 0 0 0 

0 1 00 0 0 010000 0 00 10 00 0 0 OO 
0 010 10 0 0 01000 0 0 1 000 0-t 000 0 1 0 0 0 0 
0 0 0 1 0 0 0 0 0 0 0 -1 0 0 0 0 0 -1 0 0 0 t 0 0 0 0 0 t 0 0 

0 0 001 0 -1 0 0 0 0 0 -1 0 0 0 00 0O 0 0 O O O O O t 0 
- 0 000 0 00 0 0 0 I O O O O I0 O O O O O t 0 0 0 0 0 1 



ORDERA OF MAVAIS GAUPOI SiXIV-32 - ?70S 2 * 3 

BASIS OF LATTICE DIEIFIN ING S.LXNIV.3.2 IflsVtWE R TRAWSFWOMT ION Y12. EL.EMENTARY OIVISORtS OF "f2' 

'0 0 000 2 00 00 0 
0 '0 000 0 20 00 0 

3121 0 0 1 0 0 0 2*V121 z 0 0 2 0 0 0 1 1 1 1 2 
0 00' 00 0 00 20 0 
0 0 01 0 0 0-1 
0 0 0 0- 00 0-11 

THE SPACE OF FOAPI FIXEO 3y S,LXIV-32 IS QEPORATEO SY 

21 tOOO 0 00 0 00 0 00 00 0 
12 tOO 0 00 0 00 0 00 00 0 
12 0 0 0 0 00 000 0 00 00 0 

0 00 0 00 0 0 0211 0 00 00 0 
0 00 0 00 0 0011 0 0 00 1- 
0 00 0 00 0 0011 00 0 0-11 

MPAVAIS GROUP S-L.XIV.).1 IS Q-EWIVALENT TO SA.XIV,3.2 

TwE MPAVAIS Gftt S.XxIV.3.2 IS GENERATEO JOY 

0 0 0 00 -t0 0 0000 1 00 0 00 1 00 0 00 1 00 00 0 
1 00 0 00 t 1 10 00 0 10 0 00 0 10 0 00 0 10 00 0 
0 0;10 00 0-1 00 00 0 0 10 00 0 0 10 00 0 0 100 0 
0 0 0 ' 0 0 0 0 0 I 0 0 0 0 0 *t -1 -1 0 0 0 1 1 1 0 0 0 1 0 0 
0 0 0 0 1 00 ooo to 00 0'' 0 00 0 0 01 0 00 00 1 
00 0 00 t 00 0 0 00' 0 0010' 0 0 0 0tO 0 00 0 10 



FAMILT - LXVIII 
UMKl O PARWTERS ronsPActE 3 
uMKl O Z-CLASS$ or ALMOST OECPSAtLE MAVAIS GA(KPS I 

O z-caASS or BRAVAIS OPSS2 

1 

noErm or ALMOST E(COMSAStE AVA IS GOP BS. LxI I I I..1 1 s : 3 

Ti( SPACE OiF ros rFXEo mY S.LXVIII.'.l I15 GCPAATEO ST 

2-1 00 00 00 0 1 00 00 0 0 0 0 
-1 2 0 0 o o o -1 0 00 00 0 0 0 0 

0 0 2 I- 1 0 I 0 0 0 o o o o 0 0 o 

0 0-1 20 0 10 0 0 0 o 0 00 0 0 0 0 

0 0 0 00 0 00 0 0 0 0 o o o o 1 0 
0 0 0 00 0 00 0 0 0 0 o o o o o 1 

TH( MAVAIS GAOP S LXVIII I.1 IS GI<ATE(O 6' 

0 0 0 100 OO Ot 0 0 1 0 0 0 0 0 1 0 0 0 0 0 
0 0-1 10 0 0 0 1 0 0 0 0 1 0 0 0 0Ot 00 0 0 
0.1 0 00 0 1 ' 0 00 00 1 0 0 I 0 00 1 0 0 0 
*-1 0 00 0 1 0 0 0 0 0 000100 000 1 0 0 

0 0 0 01 0 0 0 0 0 tO 00 0 0 0 -t 0 0 0 0 0 1 
0 0 0 00 1 0 0 0 0 0 t 0O O O t 0 00 0 0 1 0 

3 1 
ORER M BRAVAIS G0i* S LXVIIIl 2* 24 2 3 3 

BASIS O LATYICE OlElFN1 I LXWI1tl2 I.VftE TAAWSFWTIOW Y'12 ELEMENTARY OIvISOM Of I121 

00 0 0 1 0 -2 0 0 ' 0 

-1 0 0 0 0 10 0 1 -2 0 I 

Q21 * 0 0 0 t 1 0 3''121 2 -1 0 0 -1 0 1 t 3 3 
0-' 00 t 0 00 2 2 0 
10-i 00 1 0 0 tO 
0 0.1 t 0 t 1 00 1 0 

T*( SPACE O lRM IFXEO S S.LXVI11.'.2 IS GI<PATEO SY 

2 O ' 00 1 0 0 0 1 0 t o-t O 
0 2 t. 1t0 00 -0 0 O et 0 1 0 -' t 0 
1 O 2 o 1 t -' 0 0 1 0 -1 0 ' 00 -t 
0 0 21 0 0 0 0 O .t 0 0' 0 
0-1 0 1 2 0 t 0 1 0 0 0 0 1 0 I 0 

-1 0 0 0 2 0 -1 0 .1 0 0 t 0 .1 0 0 0 

TI( SSAOUP OF S. LXNVI.1.I IS QEIUWIVAtET TO S,LXNVII.1.2 1HAS IkCCN 9 A IS GCPERATEO mY 

0 O 0 10 0 0 0 0 1 0 0 
0 0 I 00 0 0 0 - 1 0 0 
0 I 0 00 0 0 '1 0 0 0 0 
1 0 0 000 O -I O O 0 0 

0 0 0 00 I 0 0 0 0 0 -t 
0 0 0 010 O O O 0 t 0 



onom or AVA IS GO" *.LXXuIII-2.5 78e s 2 * 3 

OASIS F LATTICE oErxiwi S.LxXIII.2.5 INVEfS TAA*AsFOinTIQN Yi5, ELEt<TAAY OIVZSOM O X15i 

1 0 0 0 -1 0 t t -t -II I 
o t 0 0 O 0 1 G o t o 

''5 ' O 0 0 1 0 0 2sYlI5 0 -t 2 0 I 0 I 1 1 t 2 2 

0 0 0 1 0 t 0-t 0 2 ' 0 
0 1 0 0 - - I i-t --t t 
1 0 1 1 I 0 0 I 0 0 -t 0 

TS( SPACE OF rois rIito Sy S.LXXIII.2.5 IS GKINRATEO SY 

2 -' 0 O -2 -1 0 0 0 0 0 0 0 t I I 0 
l 2 -g -t t 0 0 t 0 0 0 *t 0 0 0 0 0 0 
0 -1 2 0 1 00 0 0 0 0 10 1 0 
0 -1 0 2 0 0 0 0 0 0 0 1 1 0 

-2 1002 t 000000 10 Ito 
-1 0 1 2 0 .1 0 0 0 0 0 0 0 0 0 0 

TnC SuSG or Si LXXIII.2- IS 0-EQIVALEnIT TO S..LXXI I I.2.5 H1AS ICCNX ( AC IS G((RATEO mY 

I 1 0 0 0 0 1 0 0 0 0 0 -1 0 0 0 0 0 -1 0 000 0 1 -1 0 0 0 

0 1 0 0 00 0: 0 0 0 0 0 -t 000 -0 0 0 0 0 0 0 0 0 0 0 0 
0 0 1 0 0 0 0 0 1 0 0 0 0 0 0- 0 0 -1 t 0 -t 0 0 0 t 0 -: 0 0 

OO O t 00 00 0 1 0 00 00 - '0 0 0 0 0 0 0 1 0 0 0 0 0 
00 0 0-1 0 0 0 0 0 1 0 00001 00 0 0 0010 0 00 0 10 
0 00 0 01 0 00 00-1 0 00 0 01 000 0 01 0 00 0 0' 

TS( BRAVAIS G0b'* S LIX1112II3 5WHICH IS Ts( INTERS$ECTION CW YISI'S.LxxIII-2.:"'l5' AND 6t1,Z', IS GCERATEO STr 

1 10 0t 0 -11-10 0 I O I I 0-1 I I I I O O I O000 
0 0 0 0 01 01 0 0 0 0 0 0 0 0 0-I -1 I 1 0 0 0 0 1 0 0 0 0 
0 - to o I 0 1 0 0 0 0 I -t 0-I 0 1 0 1 0 -0 - 1 0 -1 0 -1 

0-t - o I 0 0 0 t o o 0 I -t 00 -t O t 0 0 0 0 1 0 0 0 -1 -1 
0 10 0 -' -1 0 -1 -t o o t -I 1 0 1 t *1 0 1 0 0 0 -1 1 1 1 I 
0 t 0 0 0 0 0 0 0 0 1 0 t 0 0 0 0 0 0 0 1 1 0 0 0 0 0 1 

O.4 O BAVAIS GAOI* S.LxxN II.2.4 * S34 c 2 * 3 

BASIS 0 LATTICE UrINING SLxxNlulI2 INfh$E TRANSFWUTION Y4G1 ELEPNTAAY OIvISOtS M x'4 

1 0 0 1 0 0 2 -1 0 0 1 0 
0 0 0 2 t 0 0 -1 2 0 I 0 

'l'l 0 1 0 I 0 0 2"'0' 0 -I 0 2 1 0 t t 1 2 2 

0 0 ' 0 0 0 I 0 0 1 0 
0 0 0 0 10 00 0 0 2 0 
0 0 0 I 02 0 0 0 -' I 



O RA OF ALMOST C(CfOS.ASLE IMAVAIS GAtL S.LXNXV-2.t %0 a 2 3 0 5 

T NC SPACE OF FORMS F INCO mSY *.LXXu v2. 1 IS coNRA^TEO mY 

2111 0 0 00 000 0 00 00 0 
1211 0 0 0 0000 0 00 00 0 
1121 0 0 00 000 0 00 00 0 

1 1200 00 0 0 0 0 00 0 0 0 0 
0 00 000 0 0 0 0010 0 00 00 0 
0 0 0 00 0 0 00 000 0 00 00 1 

Ts( MAVAI$ GFI* S LXXV.2t IS GEN ATEO SY 

0 t OO 0-10000 0 0 0 0 0 0 0 0 
1 0 0 0 00 00 -10 0 0 0 t 00 0 00 0' 00 0 0 
0 0 1 0 00 0 0 0 -1 00 00 t 0 00 00 0 00 0 
0 0 0 1 00 1 1 1 1 0 0 0 0 0 too o o 0 O t Oo 
o o o o to o o o o t o 00 0 0 -10 00 0 0 1 0 
0 0 0 1 0 0 0 0 0 t 0 0 0 0 0 1 00 0 0 0 O 1 

6 I I 
O0E F OlAAIAIS GAORU S.LiXXV.2.2: %O 2 * 3 * S 

SASIS Of LATTICE 0E71*41MG StLxxv.2.2 I:lvERSt T"R451WTIOW 11I21 EL.EPNTARl OIVISOM W X12 

1 0 0 0 0 0 2 0 0 0 0 0 
0 1 0 0 0 0 0 2 0 0 0 O 

X1a21 0 O 1 0 0 0 2SY421 - O 2 O O O 0 1 1 1 2 
0 0 1 0 0 0 0 0 2 0 0 

0 0 0 0 1.1 0 0 0 0 11 
0 0 O 0 1 1 0 0 0 0 -1 1 

TbC SPACE O rOAS FIxEO By 1,LXXV 2.2 IS GEtNEATO BY 

2 0 00 0 0 O O O 0 00 0 0 0 0 
I2 100 00 0 0 0 0 00 0 0 0 0 

12 100 00 0 0 0 00 00 0 0 0 0 
1 1 1 2 00 0 0 0 0 0 0 00 0 0 0 0 

0 00 000 0 00001-1 0 00 0 1' 
0 0 0 0 00 

O O O -1 0 0 0 0 1 1 

YAVAIS GROUP S LXXV,t12 IS O-EQUIVALENT TO S LXXV 2.2 

Ti( MAVAIS GOf S LIXM 2.2 IS GE<RATEO BY 

0 1 0 0 00 -1 0 0 00 10 0 0 0 0 1 0 0 0 0 0 
10 0 000 0 0-1 0 00 0 10 0 00 0'1 0 00 0 
0 0 1 00 0 0 00-1 00 0 0 10 00 0 0 100 0 
00 0 100 1 11 10 0 0 0 0 100 0 00 10 0 
00 0 0 10 00 00' 0 0 00 0 01 0 00 0 0-1 
00 0 001 000 0 01 0 0 0 0 10 0 000-1 0 



Ti( SRVAIS GAO" SLXXVIII 6. 3. wICHt IS TN( IflTIRlCTION or T'31S.LXXV11IL tVs313S PA C t1.6s. IS GENRATEO ST 

0 00 0 01 0 001;0 0 
0 0 0 0 -I 0 00 0 0 0 t 
0-1 0 0 0 0 0 000 1 0 
t OO OO O 0 0 1 0 0 0 
0 0-1 0 00 I 00 0 0 0 
00 0 -t 00 0 -1 0 0 0 0 
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00R 0 MAvAIS GROUP SLxXVIIIb.4 2 * 3 

BASIS O LATTICE ErINING S-LENV1II.4.4 I"vtRSt TRAWSWT1O vt14 ELEPINTANY OIvISOS O 14 

I 0 0 0 -1 0 ' 00 I 0 0 
0 '-' I 0-1 0 - I 0 I I 

N141 0 0 t -t 00 O y2S14a 0:0100 O1 1 2 2 
I 0 00 I 0 0 0- 0 0 1 
0 I I 1 0 t -I 0 0 ' 0 0 
0 0 -1 - 0 0 0 0 

TN SPACE M roRns 'IXEO SY S.LXEVIII-..4 IS GERATEO S' 

2I 0 0 -2 -I 2I 0 0 2 I 
1 2 -1 I -1 -2 1 ,2 1 1 t 2 
0 -t 2 -2 0 0 2 2 0 I 
0 I -2 2 0 -I 0 I 2 O 0 

-2 -I 0 0 2 I 0 0 2 
*1 .2 1-I s I 2 

TN SIAGAOi* M S.LX'III s.' 1$ Q EuOIVA-ENT TO S.LXXyIII ( 4 HAS l*CCN 24 ANO IS Cts(*ATEO eS 

0 1 0 0 00 ' 0 0 0 0 0 -1 0 0 0 0 0 
1 0 0 0 00 00 O O t 0 0 1 1 0 0 0 
O 0 1 0 0 0 -1 -1 .1 O 00 0 -1 0 0 0 0 
0 0 0 0 1 0 0 0 O .t OO 0 0 0 -1 0 0 
0 0 0 1 0 0 O OO O O t 0 0 0 1 1 ' 
0 0 0 0 0 1 0 0 0 1 1 t 0 0 0 0 -1 0 

THE MAVAIS CAOAP S.LXXWIII # 4. WICH IS TN( IWTEWLCTIOW O VI41*S,LlVIRIII atxl4 AO Cot,tfj, IS GCNERATEO ST 

0 1 0 1 0 0 000 0 -1 0 - 0 0 0 0 0 O 
I O -1 00 0 0 1 0 1 1 O O -1 0 0 
0 0 1 0 0 0 -1 -1 0 0 00 00 1 0 0 ' 
0 0 0 ' 00 00 0 0 -1 -1 0 1 0 0 0 o 
0 0 ' 00 1 -1 0 0 0 00 00 0 0 .t o 
O 001 0 1 0 1 1 0 1 0 0 0 01 0 1 0 



Ti( OMAVAIS GAIOUP SVLXXXIIIl.t,t2 4ICH IS Ti( INTRSECTIO Of ttNi*SW l NNNh.lll.l.1sNt?) AS Cot6f1. . IS QNPRAT(C 

0 -1 -1 .1 .10 10 0 0 0 00 10 0 0 0 0 0-t .1 1 0 1 0 0 t-t tO 
0 1 0 0 0 0 - -I -Il 0 0 0 0 0 t 0 0 0 0 -t -t-t-t- 
0 0 1 0 00 00 1 0 0 00 00 0 1 0 0 00 t 0 00 00 0 1 0 0 
0 0 0 1 00 00 0 1 00 00 0 0 0 0 oo to o 00 -1I 0 0 

-1 - - -10 0 1 000-10 0 0 * 0 1 t-t .t 0 0 t ot 0 0 0 
0 0 0 0 0 ' 0000 0 0 0 0 0 0 1 0 0 0 0 -t-I - t 
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SASIS Or LATTICE OEFINIG S.LXXxl.t.3 INViASt TRMV FOAMATIOW YiIl ELEPINTARY OvYOMS OF 

I ' 000 0 2 o o o o o 
0 1 000 0 o 2 o o o o 

X131 z 0 1 1 0 0 I 2sTi3u 0 -1 I 0 0 *1 I I I 1 2 
1 0 01 1 0 .1 0 0 1 .1 0 
0 0 0-1 I 0 -1 00 1 I 0 
0 0-' 0 I 0 1 I 0 0 1 

YS( SPACE Ol FomS I xo *S S.LXXXIII.11.3 IS goERATEO I' 

4 -2 -I ,2 ' - t 0 0 0 0 0 0 
-2 4 2 -1 -I 2 0 0 0 0 0 0 
-I ,2 ,2 -1 -I 2 0 0 2 *t t *,2 

2 2l 0 0 .2 2 
2- -l -l 0 0 t *2 2 2 

- ,2 2 -1 *t 2 0 0 2 I *1 2 

TH( StGROiP O S.LNNXIII t I IS O-ESUIVAA.ENT TO S.LNXXIII,1.3 HAS I*CCX 36 AND IS G(PA"TEO By 

0 0 1 0 0 0 0 0 1 0 0 -1 00 0 0 0 00 -1 0 0 
0 0 0 1 00 00 t 0 00 0 -1 0 0 0 0 0 t 0 0 0 

' 0 0 0 00 01 0 0 0 00 00 1 0 0 0 0 t 0 0 0 
0 1 0 0 0 0 t 0 0 0 0 0 0 1 0 0 t t 0 0 0 0 
0 0 0 0 01 00 0 0 9 0 00 0 0 1 0 OO O O .t t 
0 0 0 0 10 00 0 0 0 ' 00 0 0 0 01 00 0 0 0 t 

Ti( *RAVAIS 6OAP S. LXxxIII.1.3. WHICH IS TM( IWTEfSECTIOWt Of Y.310LwNNIxx 1 1*31x3 AND C6tf&bj' IS GCPRATEI 

0 t 1 0 0 1 1 0 0 1 10 10 0 0 0 0 ? -I l-I -II 
t o o l 1 0 0 1 1 0 0 0 - 0 000 0 1 0 0 1 I 
0 0 0 0 -1 0 O O O O O O 1 0 0 0 0 0 0 0 0 -1 
0 0 0 0 0 -1 0 0 0 0 - 0 I0 0 0 0 0 0 0 0 1 -1 
0 0 -1 0 0 0 0 0 -tO O 1 0 0 0 10 0 0-11 0 0 
0 0 0 -1 0 0 0 0 -I 0 0 0 0 1 0 0 0 I 0 0 -1 0 0 0 



FAMIL Y LXXXVI I 
"MKl( Of PAMAPTESt or rOmnSPArEc 
MKl* or Z-CLASStS Of At0rS1 ODCCOPOSASLE AWAVAIS GOUPS 3 

NU*tf or Z-CLASS[S Of BAVAIS GAO(PS 3 * I * I * 

3 1 1 
OAOER O AaI.ST OECOMPOSALE BRAVAIS Qtq S LxXXVII 1.. 120 * t S 3 * S 

Ts( SPACE OF FON" ifIxtO 91 I S LxxxVII.I I 15 GI(RATEO 5Y 

2 t 00 00 0 2 3 0-2 0 0 
I 2 t 0 0 0 3 2 t *2 -2 -2 
0 I 2 t 0 0 0 I 2-1 0 -4 
0 0 1 2 t I -2 *2 -t -2 t -3 
0 0 t 2 0 0-2 0 1 2 0 
0 0 0 I 02 -2 -4 -3 0 -2 

TS( BRAVAIS GRO S LSXXXVII,1,t IS OEP(RATEO SY 

I 1 0 0 00 t OOOO -1 0 0 0 0 0 
0-10 0 0 0-1000 0 0 -10 00 0 
0 -1 -1 0 0 2 0 0 0 O O O -1 0 0 0 
0 -2 1 0 0 O -2 1 1 1 1 00 0 -1 0 0 
0 1 0 -I -1 0 1 0 -1 -1 0 0 0 0 0 -I 0 
0 1 0 -0 0 01 0 0 0 -I O O O 0 O O -1 

ORO(R OF ALMOST OECOPOSASLE MAvAIS GAsOI S ixxxVL?2.* t2o 2 s 3 * 5 

THE SPACE OF FSf IF tXEO T I L XXXYt t .2. IS GQ(P[RATEO By 

2 0 0 00 1 0 2 2-2 2 3 
0 2 0 0 0 1 2 0 2 -2 -2 .1 
0 0 2 0 0 1 2 2 0 2 -2 3 
0 0 0 2 0 I -2 -2 2 0 -2 - 
0 0 0 0 2 1 2-2 -2 -2 0- 
I I I I 1 3 3 I 3.1.1 3 

T( JAVAIS *OP S,LNEXXVlII 2.1 1$ GE(EAATEO 01 

0 1 0 0 01 0 0 0 1 O I -1 0 0 0 0 0 
1 0 0 0 01 00 1 0 1 O 0 -1 0 0 0 0 
0 0 0 -10 0 1 0 1 0 I 1 00 -1 0 0 0 
0 0-10 0 0 O O O O I I I O 0 01 0 0 
0 0 0 0 -10 00 0 1 0 I 0 00 0 0 -10 
0 0 0 0 0 -' 0 0 O 2 0 -1 0 0 0 0 0 -1 



THE SPA>(t I FO09 FtxtO IST ISLttI. I IS GC15 AT(0 Si 

0 0 000 000 00 1 - 000' 0 0 0 0 
0 0 000 0 00 0 0 0 0 -t 000I ' 0 0 0 
0 0 3 -' -' *2 0 0 1 I 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 01 3-2 0 0 1 0 00 0 0 0 00 00 0 0 0 0 
0 0 -1 -t 3 -2 0 0 ' 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 -2 2 -2 4 0 0 0 0 0 0 1 -I 0 0 0 1 0 0 0 0 0 0 

TN SUSGAOIP Or S.L t t t I t S O-EUIVALENT TO IS.L t t1.1 4 "AS Ik 2 AND IS GCMEAtAT0 5' 

0 1 000 0 -I1 I 1 0 00 10 0 0 0 0 1 0 0 0 0 0 
1 0 000 0 O 1 -1 0 0 0 010 0 0 0 1 0 0 0 0 
O 0 10 0 0 0 1 0000 0 01000 0 0 1 0 0 0 
0 0 010 0 O O 0 .1 0 0 0 0 0 1 0 0 0 0 0 1 0 0 
0 0 00 1 0 00 0 0 0 I O O O O O1 0 0 0 0 0 1 0 
0 0 000 ' 00 0 0 0 O1 00 0 0 0 1 O O O 0 .1 

THE AvAIS 60AIS S.LIhhI.?. WHICH IS TN ut(tWCTION 9 Trq1?9|1S.11Shlle AUO Q .6.ZS. IS GtMIPAT(0 BY 

I O 0 0 00 O ' 0 0 1 0 ' 0 0 0 0 .1 00 0 0 
0 01 0 0 1 ' 0 0 0- I 1 0 0 0 -1 OO O O C 
0 0 1 00 00 0 0 - ' 0 0 1 0 0 t 0 00 1 0 0 0 
0 0 01 0 0 0 0 -' O 0 1 0 00 ' 00 00 0 1 0 0 
0 0 0 1 0 00 0 - 1 0 -1 0 00010 0 0 0 0 1 0 
0 002 0 1 0 0 0 0 0 -1 0 0 0 0 0 0 0 0 0 0 

7 I 
OAEXR C9 BRAVAIS O"P S,LlII.1.10 304 2 * 3 

BASIS or LATTICE OFtNtNG S,tL .'.I0 IftkvEfSE TRtANS9OI TtOW 11101 LEElETAMt OIvISORS 09 X 

0-1 I 00 0 00 0 0 0 2 
0 0 1 0 0 0 -2 2 0 0 0 0 

KilO' 0 *1 0 0 0 1 2 0T s 0 2 0 0 0 0 1 1 1 1 2 
000 0 21 1 1 1 0 
000 2 01 I 1 1 0 
I0 0 0 0 0 -2 2 2 0 0 0 

THE SPACE OF FO FItEO 5y S Lt 01 10 IS GCPIRATO *S 

0 0 000 0 00 0 0 00 00 0 0 0 00 ' 0 0 0 0 0 

0 4 000 -2 0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 
0 0 40 0 -2 0 0 0 0 00 00 0 0 0 0 00 0 0 0 0 
0 0 000 0 0 0 0 0 0 0 0 0 0 4 0 2 0 0 0 0 0 0 
0 0 000 0 O O O O 4 -2 0 0 0 0 00 00 0 0 0 0 
0 -2 *-2 0 0 3 0 0 0 0 -2 1 0 0 0 2 0 1 0 0 0 0 0 0 

RY^AIS GROUP S.LIII.'.1 IS Q-EQUIVALt(T TO S.Lttl.lO 

TC MAYAIAS GROUP S LItI 1.1O IS GCNERATO 5r 

I O 000 0 10 0 0 0 0 O I O O O O O I O O O O O 1 0 0 0 0 0 

0 .1 00 0 0 0 -1 I 1 00 01 0 0 0 0 01 0 0 0 0 0 1 0 0 0 0 

0 .1 ' 0 0 0 -' 00 0 1 00 1 0 0 0 O O I O O O 0 1 0 0 0 

0 1 0 00 0 I O I 0 00 0 0 0 I O O O -1 0 - 00 0 1 0 0 

0 1 O00 1 0 0 1 0 0 0 0000-1 000010 000 0 1 0 

0 -2 0 0 0 I 0 -2 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 I 0 0 0 0 0 I 



THE UNAvAtS GAOq IS-LIItI.2.16 IS GENERATEO IST 

11I0 000 01-10 00 10 0 000 '00 0 00 1 00 00 0 
0 - I0 000 1 -110 00 0 10 000 0 1 '0 000 0 10 00 0 

021 0 00 2 010 00 0 0 1000 0 0 10 00 0 01I00 0 
0 -2 0 I 0 0 2 0 0 1 0 0 0 0 2- 0 0 0 0 0 1 0 0 0 0 0 1 0 0 
0-10 010 1 00 0 10 001-110 0 0 01 0-1 0 00 00 1 
0- 0 001 1 00 0 01 0 0101 0 001-'0 00 0 0' 0 

ORO(R OF UNAVAItS GROUP S.LhhI.2.7 M 2 *3 

BASIS 00 L ATTItCIE DEFININ Sw .LIII.2.7 INVEftS TOAM.O0WATIOW T7il (LO(NTART oIVISORtS (W x171 

I100 0 00 200 00 0 
I I 0 0 0 0 -2 2 0 0 0 0 

Ni) 0 -I I 0 1 0 .S I 1 I I *I 0 0 1 I 1 2 2 
0 0-1 0 I 0 0 0 0 0 I 
0 0 0 I 0-1 -1 I 1 I I 0 0 
0 00 0 00 0 0' 

TmC SPACE Olr FOSS PtxtO St' S.Lttl.2-7 IS G(PERATI0 Sly 

21 0000000 000 0000 00 0000 oOOOOO 0 
I 2 -1 0 -10 0 0 0 0 00 00 0000 0 00 00 0 
0 .11I0 10 0 0 10-1 0 00 0 000 0 00 00 0 
0 0 0 00 0 0 00 000 0 00 1 0*I 0 0 0 10' 
0 -110 10 00 .1 0 10 00 0 000 0 00 00 0 

0 0 000000 000 0000 0 00-101 0 0 0 10' 

OMAVAtS GROUP S.Lttt.2.1 IS Q-EIJIWVALENT TO S.LtIIt.2_7 

THE OAVAtS GOW~ S.Lttt.2.? IS GCNERAT(0 Sy 

110 000 01I-1 0-1 0 10 0 000 1 00 0 00 1 00 00 0 

0-100~~~00 110 10 0 10000 0 10 000 0 10 000 
0 -11I0 00 1 0 10 0 0 00 0010 0000 010 
0 00 100 0 0 0 100 0 0 0 100 0 00 001 00 00 01 
0-bOb 1 1 00 0 10 0 0 1 00 0 0 0 0010 0 00 0 10 
00 0 001 0 00 0 01 0 00 001 0 0 0 100 0 00-10 0 
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oOC#O Or RAvAtS OAO" S.LttZ.2.SB 384 2 s 3 

BASIS Or LATTICE DEFINING S.LItt.2.O tmy(frS( TRANYOOTtOW viSi ELEPENTAM' OtvtSORS Olr XfS 

0 01 10 000oooo 20 
0 1 10 00 -11-0 01 

mist 0 -1 0 -1 *It I11 0 0 -11 2 2 
0 00 0-1 11 001 
I 00 0 00 0 0 0 -1 0 1 
0 00 0 11 00 0 10' 



THE SPACE C9 FOP ftx0o Sv 1Lyt.1 4 15 GCMEPATO BY 

4 0 2 1 -1 -1 0 0 0 5 5 5 0 0 0 0 0 0 0 0 0 0 0 0 
0 2 1 1 0 2 0 -2 *3 -5 2 0 0 1 ^1 0 ^1 0 0 1 '1 0 1 0 
2 I 2 2 -I 0 0 -3 - 0 3 0 0 0 0 0-1 1 0 -1 0 
II 2 4 0 5- 50 0 0 -5 0 0 0 0 0 0 0 0 0 0 0 0 

^1 0 -1 0 2 2 5 2 3 0 -2 0 0 -1 1 0 1 0 0 I -1 0 1 0 
-1 2 0 1 2 4 5 0 0 -5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

THE $tAGfOi* 09 S.LWt.1.1 IS Q-EItJYAL(NT TO S .Lvt.14 HAS t*kCx 2 ANO IS CPNOATIO ST 

I I I I ' 0 I I t 1 0 0 1 0 0 0 0 0 
0 0 0 -' 00 -1 0 0 0 00 01 0 0 0 0 
0 0 -1 0 0 0 0-1 0 0 0 0 0 0 1 0 0 0 
0 -1 0000 0 0-1 0 0 0 00 0 1 0 0 
0 0 0 0 10 00 0 0 .1 0 0 0 0 0 1 0 
0 0 0 0 01 00 0 0 0 1 0 0 0 0 0 -' 

THE MAVAtIS GOUP S.LVt.1.4, WHICm 1S TH ItNT*CCTItON 0l Yt45lS.LVI I t"4' ANO Gt(16.. IS GC15 RATE0 ST 

0 0 0 1 00 00 0 -1 00 10 0 0 0 0 
0 1 0 0 0 0 0 1 0 1 0 0 0 0 1 0 -1 0 
0 0 1 0 0 0 0 1 0 1 .1 0 0 0 1 0 0 0 
S 00 0 0 0 00 0 0 1 1 0 0 0 1 0 0 
0 00 010 0 .I 0 00 0 -1100 0 
0 -1 00-'-' .1 10 .1 00 0 1-lOll 



THE SPAC or rofS rIucO BS IL'.x.? IS GERATE0 Si 

I 1 000 0 0 11 -0 O0 00 0 0 0 0 
0 0 000 0 01 0 0 -1 0 0 ' 00 1 I 
0 0 000 0 -101 1 0 0 00 1 -1 0 0 
0 0 000 0 O 101 1 0 0 0 0 -1 1 0 0 
0 0 000 0 0-10 0 1 0 0 1 0 0 11 
0 0000 1 000 0 00 0 100 t 

THE SCASGROI Ol SLX.t1. IS Q-(tQJVALtHlF TO S Lx 17 4AS 1tWX 4 ANO 1S OEPERATEO ST 

1 0 00 0 0 100000 1 0 0 0 00 1 0 0 0 0 0 0 -1 0 0 0 0 

0 -1 000 0 010 0 0 0 0 0 0 0 I 0 0-10 0 0 - 0 10 0 0 0 0 

0 10 0 00' 000 00000 0 01000 0 0 0 1 0 0 

00 0' 0 0 00 0 -900 0 0 09100 0 0 0 100 0 0 100 0 
0 000 10 00 0 0 1 0 0000, 00 0 0 0010 0 00 00 1 
0 0000 1 00 0 001 00 00 0-' 0 00 0 01 00 0 0.10 

O* OAvAtS OGOUP OSLX.?. WO ICO IS TO INTERSECTION 0 A'O GLtb.ZO. IS OEPO RATEO ST 

.1 O 00 0 0 100000 1 0 0 00 1 0 0 0 00 0 0 0 0 1 

0 1 000 0 10 0 0 10 0 1 0 0 0 0 0 1 0 0 01 00 1 0 0 0 
.1 0 10 0 0 00 1 0 0 0 000 1 00 .0 - O I 0 0 0 -I O O O 0 

.1 0 01 0 0 00 0 1 0 0 001000 .1 0 1 0 0 0 0 0 0 1 1 

0 0 00 0 09 0 0 0 0 00 0 0 1 0 0 0 0 0 11 90 0 1 0 0 

0 0 000 1 000 0 0 1 00 0 0 0 1 0 0 0 0 0 - 1 0 0 0 0 0 

ORDER 0 RAVAIS GAOP SX.L.0 * O 2 

OASIS OF LATTICE OEF t'stWo S. L'9 SN* IVtSC TRAWOMTtION tt ELEMENTARY OItVISOS Or 

0 0 0 I 0 I 0 -1 0 1 0 
1 1 1 I 0 1 1 -I 0 0 ' -I 

ItS) * -I 1 0 0 1 I 2 t*tW I 0 0 -I 0 .1 t I 1 2 2 

0 0 -I 1I 0 0 I 0 I 0-I 
0 I 0 0 00 2 0 O O O O 

O 0 -1 '1 I 0 -2 1 1 0 0 1 

THE SPACE 0 fO% ro tIXE0 St S.LX.S.O IS GEN(RATEO Si 

I-I I 1 01 1 00-I9- I 1 0 O 0 1 
*1 9.91 -t 0 .1 -I 0 1 I 10 00 1 

9 -199 II09 00 -10 001 1 O O -10 
I1- 11| 0 I 00- 1 1 0 0 0 0 1 1- 
0 00 1 -1 0 1 I I O OI 00 1 0 
1 -1 1I 0 1 1 90 0 1 I 19 0 0 1 

THE stAGROt0 Oy U.t I I IS Q-tQUtVALt(T TO S,LX.S wAS I1N 2 AND IS GAPERATO IS 

1 000 0 01 90 000 0910 0 00 0 10 0 00 0 10 00 0 
0 -100 00 -100 0 00 -1 00 0 00 .1 00 0 00 .1 0000 0 
0 0 10 0 0 000100 0 0 10 0 0 0 1 0 00 0 0 0 

0 01 00 00 1 0 0 0 0 0 10 0 0 0 09 0 0 0 0 01 0 0 

0 0 00 1 0 00 0 01 0 0 0 0 0010 0 0 0 0 .1 00 0 0 0 1 
OOO0 0 0 1 0 0 0 0 0 1 000001 0 0 0 0 10 o o0 t0o 



IFAlhLT m LXtt 

UMPS( Olr 1-CLASSIES Olr ALMIDT O(ECOPPO$ASL( MAVAtS $*kJPS 
UMACA Olr 1-CLASSIES Olr MAVAtS GAOL*S 2 
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OFAXOf C' AL&PSST UCEC OPOSASL E IRA VAItS GAOU* S.-LEW.I. "t?t 2 3 

THE SPACIE 0l9 ORSI ro t rxto V U' ILII X .t 1 IS GEEtRATCO ST 

1 000 00 000 0 00 0 00 00 0 
0 100 00 000 0 00 0 00 00 0 
0 000 00 00 2-1 0 0 0 00 00 0 
0 000 00 00 *' ~00 0 00 00 0 
0 000 00 000 0 00 0 0 0 0 21 
0 000 00 00 0 0 00 0000 .1 2 

THE MPAVAIS GOAOP IS .LNhh t~II t S G(PERAT(0 IST 

0 -100 00 010 0 00 1 00 0 00 1 00 0 00 1 00 0 00 1 00 0 
1 000 00 100 0 00 0' 0 0 00 0 10 0 00 0 10 0 00 0910 0 
0 010 00 00 10 00 0 00' 00 0 0 0 100 0 0 10 00 0 0910 
0 001 00 00 0 100 0 0.110 0 0 0 10 0 0 0 001 00 0 00 1 
0 000 10 00 0 0 1 0 00001 00 0 000' 0 0 00 0 01 0 00 0 
0 000 01 000 0 01 0 00 0 01 0 00 0 01 0o0 0.1 0 00 0 

oKo* Or BRAVAIS GOU~P S-LXIII,',2 *7 2 * 3 

OASIS Or LATTICE DEFINING S,LxItt.1.2 InVERSE TRtAMSYrOTtOW vt2l (ELEPfNTAMT OtvtSotS 09 Xi2) 

1 000 00 3 00 00 0 
0 100 00 03)0 00 0 

X421 0 0 0 0 1 1 30rT42' 0 0 1 - 1 -2 1 1 1 1 1 3 
0 0-1-1 0' 0 00 0 03 
0 010 - I 0 0 2 -1- 
0 001 00 0 0111 

'*[ SPACE 0F IF Or PIx( I'SLEI IS x t IS GCERAT(0 ST 

I 000 00 000 0 00 0 00 00 0 
0 100 00 000 0 00 0 00 00 0 
0 0 0 0 0 0 0 0 2 2 I - 0 0 2 -1 -2 2 
0 000 00 oo2 2 s 0 0-1 2 1 -1 
0 000 00 00 11 I 00 -2 1 2-2 
0 0 0 0 0 0 0 0 -1 -1 I 2 0 0 2 -1 -2 2 

THE SkASGAOI O 0 SLxI Itt IItS Q.EQIJIVALEN4T TO S L XItIt 112 HAS t10X ? AMC IS GLPERATEO IST 

0 -100 00 010 0 00 1 00 0 00 1 00 0 00 1 00 00 0 
' 0 000 '00 0 00 0 10 0 00 0 10 0 00 0 10 00 0 

0 010 00 00'1 0 00 0 00 10 0 0 0 1-1 00 0 0 100 0 
00 0' 00 00 0 100 0 0 10 00 0 0 10 00 0 00 10 0 
0 000 10 00 0 0 10 0 000 0 0 00 0 01 0 00 00 1 
0 000 0' 00 0 0 0'1 0 000 0' 0 0 00 1I 0 00 0 10 



FVMILT LXV 
a COVPAASICT([R$OCVIOPWSPAC( 3 
It Olr Z-CLASIS Olr ALMOST OECO.WO$A&( WSVAIS 6ftrUS 3 

*a l C9 Z-CL.ASSLS C9 MNAvAtS GOtOFS i 9 3 * 4 2 
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ONDEXA Ol ALPOS T OPECcoPos'a.cL MAAV A IS QOUPI SLNXV.11 15 2 3 

Tm[ SPACE Ol IF OAM I I11 XIE IST .tX.uv.1 I3S OONlTEO0 ST 

3'-I 0 00 0 00 0 00 0 00 00 0 
-)-t 0 00 0 00 0 00 0 00 00 0 
-t-t 3000 0 00 000 0 00 00 0 

0 0 0 0 00 0 002-1 0 0 00 00 0 
0 00 0 00 0 00-1 20 0 00 00 0 
0 0 0 0 00 0 00 000 0 00 00 1 

TNE MAVAtS COU~P S,LXVII- IS G(PNflT(0 ST 

0 10 0 00 -1 0 10 00 ' 00 0 00 1 00 0 00 1 00 00 0 
1 00 0 00 0 0 100 0 0 10 0 00 O t 0 0 00 0 t 0 00 0 
0 0 10 00 0-11I0 0 001 00 0 00 0t 0 000 0t 00 0 
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Onom Or MRAVAtS GOAOP *.LXVw . - $IS * 2 * 3 

gA:St OF LATTICC EOcr twtp4 S,LxW i .2 flfrSC TRANsVOWTtOWtI 0,2 ELE(CNTAT 0IvtSOO$ Ol KQ2 

0 00 1-1 0 0 0 020 0 
0 00 100 0 00 0 20 

XQI * 0 0 1 0 -1 0 2 is 29 - 2 2 0 0 0 I I I 

1 00 000 0 20 00 0 
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TNC SPACE 0lr frOunlFIKEW ST IS LXV.I.2 I$ g(PERATEO0IST 
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0 03 -2-2 0 0 00 0 00 0 0 10 0-2 
oO-? 4 0 0 0 00 0 00 0 00 00 0 

0 0-2 0 40 0 00 0 00 0 00 00 0 
0 0 0 0 00 0 00 000 0 0-2 00 4 

ISPAVAtS OA0P S,LxWv.1. tS Q-(EGjIwALENT TO S.LXV.I.2 

THE MAAvAIS GROUP S LXV.I.2 tS KPWRATIEO STw 

I100 0 00 ' 00 0 00 0 10 0 00 0 10 0 00 1 00 00 0 
0 10 0 00 0 10 0 00 - It 0 0 00 1 00 0 00 0 10 00 0 
0 0' 0 -20 OO0t 0 -20 0 0 10 00 0 0 10 00 0 0 100 0 
0 00 1 1 0 0 0 10-1 0 0 0 0 100 0 0 0 100 0 00 10 0 
00 0 0-1 0 00 0 1-1 000 0t 0 0 00 0 10 0 00 0 10 
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Tmt MAvIAtS ON" *.LvttIII. 2. WmIC IS 15 T NTEtECCTIt ON r12tSX.LNVIII X1 ISK2S MO) Qti.Z. tS GLCRAT(O SI 
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THE SPACE 09r lroei PlartIO 1I' S.ix%ll.2.16 IS QCNPOAT(0 ST 

2 0 0 0 0 0 00 00a0 0 0 0 000 
0 ?0 0- 0 0 00 0 00 0 00 00 0 
0 0 20- 0 0 00 0 00 0 00 00 0 
0 0 0 10 0 00 0 00 0 00 00 0 
I1- t-l 1 20 0 g00 10 0 00 0 12 
0 0 0 0 0 000 0 0 00 0 24 

TNE $jGROP of S.LKNIII1 2.I tS Q-(QijtvD4.(T TO S.LkxNII2I "A~iS I*CCIl 3 AND I$ KPEfATID IST 

I 0 0 0 0 0 1 0 0 0 0 0 0 -1 0 0 0 -1 1 *l 0 0 0 -1 0 0 1 0 0 
0 10 0 00 O t 0 0 0 0O-2 088 0 1-2 0 00 -2 10 00 0 
0 0 10 00 0t 0 00 0l.tt 000-10 00 -01I00 0 
0 0 0 I 0 0 0 0 0 1 0 0 - *t 0 0 0 0 0 I1 0 0 I1 0 0 0 0 
0 0 0 0-10 0 0 00 to0 0 0 0 0 10 0 0 0010 0 00 0 10 
0 00 0 01 0 00 0 0- 000 0 0' 0 00 0 01 0 00 00 1 

lC OMAVAtS GA04P S. LKNXhIIt,2. G. WIdCot tS TiC INTERS(EC TItONW Tsb".iNNhlXXII2 1SI*XI AND QL 446.Z I. IS Q(NERATIEO S-t 

10 00-10 I 00 0 00 0 00 1 10 -'00 0 10 0 0 t 0 00 
0 1 0 01 0 0 1 0 0 0 0 0 0 -1 0 10 0 0 0 -1 0 0 0 I 0 0 0 0 
00 10-10 0 0 10 00 -1 0 0 010 00I10 00 0 00 1 10 
0 0 0 1 10 0 0 0 1 0 0 0 -1 0 0 0 0 0 -' 0 0 0 0 -I 0 0 0 0 0 
0 00 0-1 0 00001 00 00001 00 0 0 0010 0 00 0 10 
oooot I 00 00 I-1 000 0 01 0 00 0 01 0 00 0 0' 



r ARILT : LXVI 
U PARSCT[S Oif lFQMPE(( 3 

"MKCC 0 Z-CiLASSIS OF ALMST OEC*OSOE RAVAIS GO UPS 
UMKC O Z-CtASSMS O MAVAIS cPS 

22 

ORDER Or ALMOST OECPOOSAL( BRAVAIS 467 S,LXVI,.. 1 I 2 * 3 

THE SPACE 0 F10RM 1rt!O r S.LXXNVI.1 I IS KPERA1t0 IS 

2 -1 0 0 00 00 1 ^O - 0 -I 1-t 
-1 2 0 0 0 0 000 1 1 0 0 0 1 0 0 

0 0 2 -1 0 0 I 0 0 0 1 -1 0 1 0 0 0 -t 
0 0 -1 2 0 0 -1 I 0 0 0 I -1 0 0 0 1 0 

0 0 0 0 2 -1 0 1 1 0 0 0 1 0 0 1 0 0 

0 0 0 0 -I 2 -1 0 -1 I 0 0 -1 1 -I0 0 0 

TE BRAVAIS GAO" S.LXt.IV.1. I IS KNEIATEO ST 

0 0 0 0 01 00 0 0 0 1 
0 0 0 0 -t 1 00 0 0 1 0 

.1 0 0 0 0 0 0 0 0 I 0 0 
0 -1 0 0 0 0 0 0 1 0 0 0 
0 0 -1 0 0 0 0 t 0 0 0 0 
0 0 O -' 0 0 I 0 0 0 00 



4 1 
ORE M J"AvAt$ GO SXB.LxmItt.#S 4$* 2 * 3 

BASIS 0 LATTICIE OE twIl S.LhwlIlt.#.5 7 wtlStE TRAWVOITtO TI51 ELEPENTAR1T OIYISORS 11 MIS 

0 1 0-1 -1 0 -2 1 -1 0 -1 -1 
I - 0 1 0 O 3 10 1 1 2 

(1. s -2 -II I I I 42. 2 -1 -1 0 1 3 I 1 1 2 4 4 
0 1 0 1 -1 0 -2 0 0 2 0 0 

-I I-10 1-2 10 1 1 2 
0 -1 1 I I 2 I I 0 -1 1 

Tmt SPACE o0r 'o 't IXO IS SLXX'VtIt I ..5 IS G(IORATO By 

4 2 3 -2 -2 -3 2 -2 1 -2 -2 3 
2 4 -2 -2 0 0 -2 4 -2 2 0 -4 
3 -2 4 -I -4 .3 1 -2 2 1 0 3 

-2 -2 -I 2 2 1 -2 2 1 4 2 -1 
-2 0 -4 2 4 2 -2 0 0 2 4 -2 
-3 0 -3 1 2 2 3 -4 3 -I -2 s 

TmC SUAGAOUP C9 S.LxxvhIl.&Il IS G-(GIIVALENT TO g. LxxvIt 45 ,5 1HA WX 4S AN IS GEICRATCO g 

-1 0 0 0 0 0 0 1 0 0 0 0 
1 1 1 0 00 0 0 1 0 0 0 

0 - 1 O O 0 0 01 01 -1 0 0 0 
O O O -I O O O O O O 1l O 
0 0 I I I 0 0 0 O 0 -1 
0 0 0 0 -1 0 0 0 1 1 1 

TIC AYvAIS rfrOvP S.LxxtV II5, WHICH IS TwE I NTEtSECCItO OF ,mS'g.SL X XVIIt..1sXISl 51 0 GLI4I. IS GCEItATCO ST 

01-1-1 0 0 -1-10 001 
0 101 I I 01-I 0 
I- I 101 0 2-I I 
00 0- 0 0 0 -1 I 0- 
0 0 0 01 -O 1 I I II 
0 's 0 O 0 1 0 00 1 I 0 



'3 
OAER Or ALMOST OECWOSASL BAVAtIS 6Qq S.Lxxxtuh.2.1 'p72 2 g 3 

THE SPACE Ol FOqS FIXtO ST S.tNXXXNIIt l 1tS GEERAT(O Si 

4 02 02 0 O0 0 0 0 0 0 O 
-2 4 I -2 00 00 0 0 0 0 
-2 I 4 -2 00 00 0 0 0 0 

' -2 ^2 4 00 00 0 0 0 0 
0 0 0 0 00 00 0 0 2 -1 
0 0 0 0 00 0 00 0 -' 2 

T.E BAvAIS 6P S.LNXNhtI. t IS GC.* RAT(0 51 

00 0 1 0 0 0 1 0 0 0 0 100000 0 0 0 0 0 1 0 0 0 0 0 
0 O 0 1 00 000 1 00 0 0 1 0 00 0' 00 0 0 01 0 0 0 0 

-10 1 0 00 1 0 0 0 0 0O 0 0 0 0 00 1 0 0 00 00 1 0 0 0 
0-1 0 ' 00 0' 00 0 0 00 0 1 00 00 0 1 0 O0 0 A 0 1 0 0 
0 0 0 0 10 O O 0 1 0 0 0 0 0 ' 0 00 0 0 0 o1 00 0 0 0 1 
0 0 0 O 01 0 0 0 0 0 1 0 0 0 0 0 ' 00 0 0 -' 00 0 0 1 0 

5 3 
D4E S 0l BAVAIS GROUP S.LXXXIII 2 * 4 t2 2 3 

B1ASIS 0l iATTICt EfU ININ4G SLxxxh t t1.2 ItRSE TSAWSFOPTIOW rib ELEPNTAMI DI OVISOS 0 

0 0 0 I 0 0 3 -3 0 0 
-1 .11 0 1 0 -2-2 ^2 I2 

X'2' I 0 0 0 0 1 30T'21 z 0 0 0 0 0 3 
0 0000 1 2 - -1 r .|II 

0 0-1 1 0 1 -1 I I 
0 010 0 0 0 0 0 3 0 0 

THE SPACE 0l FOAM FIXEO ST S.LXNtEl1.2.2 IS GAPESATEC IS 

6 3 3 0 -3 3 0 00 00 0 
3 4 4 2 -2 3 0 2 -1 -2 2 0 
3 44 2 ^23 0 -' 2 1 -1 0 
0 2 2 4 2 3 0 -2 2 02 O 

-3 -2 2 4 0 0 2 - 2 - 2 0 
3 3 3 00 0 0 0 0 O 

THE $StGRQI* OF S.iNNX1'12. 1S 0-EQUItVALENT TO S LN ttNE1.22 HAS ItkCE 2AO IS GENERATED gr 

0 0' 0 00 ' 00 0 00 1 0 -90 00 00 00 0 
00 0 100 0 0 10 00 0 10 -1 00 0 10 00 0 

tOOOOO 0 010 0 00 ' 00 0 00 0 0 100 0 
0 1 0000 00 000' 00 1 090 0 00 0t 0 0 
00 0 010 0 00 0 10 OOOOO t 0 00 00 1 
0 O 0 0 00 00000 0 0 0- I 0 0 0 1 0 



3 1 
ORDER OF ALMOST OECOfOSASLE IMAVAtS COLD S,LXXXVth3 I - tZO 2 * 3 g 5 

Tm( SPACE Ol FOA"% FIXEO By S -LXXV 3,t 15 GEPERATEO SY 

I 1 0 0 0 0 0 I 1 -1 I 1 
0 1 0 0 0 0 1 0 1-1 -I 
00' 00 1 10 1 -11 
0 0 0 ' 0 0 -11 '0O1 I 

0 0 1 0 1 -1-I- 01 
0 0 1-I 0 1 I 0 

Tm StAVAtS OOLR LKLXXXVI,3 1 IS GCMEATEO Bt 

0 1 0 0 0 0 0 0 0 0 0 -'0 0 0 0 0 
t 0 0 0 00 00 1 0 0 00 0 -1 0 0 0 0 
0 O 0 01 0 0 1 0 0 0 0 0 0 0 -1 0 0 0 
0 0 *t 0 00 00 0 0 1 0 0 0 0 - 0 0 
0 0 0 0 .1 0 0 0 0 0 0 -1 0 0 0 0 -1 0 
0 0 0 0 0 -1 0 0 0 -1 00 00 0 0 0 -' 



7 1 

ORO( OF BAVAtS GROUP S.Lt11 . z.1 2 * 3 

ASitS o LATTICE EFtINI% IS.LtthI.1.1' INV([* TRUOAsTIOW Y t11 IEL(PTAC" OtltSOFfS O I t 

0 0 0 1 0-1 0 0 0 0 ' 1 
00 0 1 00 0 0 0 0 -1 I 

*iii 0 0 1 0 0 -1 2gyilli -2 2 2 0 0 0 I I 1 1 2 2 
00-' 02 0 0 2 0 0 0 0 
'-' 0 00 - I t I 0 0 

0 0 0 0 -2 2 0 0 0 0 

THE IPACE OF FORMi5 FixtO OY S.Lttl.11 IS GNE"RATED O 

0 0 0 00 0 000 0 0 0 1 -1 0 0 0 0 1 1 0 0 0 0 
0 0 0 00 0 000 0 0 0 -' I ' 0 0 0 ' ' 0 0 0 0 
0 0 3 -20-2 OO t 0 -20 00 0 0 0 0 00 0 0 0 0 
0 0-2 40 0 000 0 00 00 0 0 0 0 00 0 0 0 0 
0 0 0 00 0 00 -2 0 40 00 0 0 0 0 00 0 0 0 0 
0 0-2 00 4 000 0 0 0 00 0 0 0 0 00 0 0 0 0 

MAVAIS GROUP S Lttl 1.t IS Q-QtOUtVAAI.NT tO S.Ltt1 11 

T.E M 1AVAIS GAOLP S.LMt1 li IS UEPRAT(0 ST 

I 1 0 00 0 100 0 0 0 1 0 0 0 0 0 O 1 o O o0 0 o1 00 0 0 
0 1 0 00 0 010 0 00 01 0 0 0 0 ' 0 0 0 0 -0t 0 0 0 0 
0 0 1 0 0-2 00 -2 0 0 ' 0 0 0 00 O 1 0 00 00 1 0 0 0 
0 0 00I 1 00 10 0 -1 0 00100 0 0 0 ' 00 00 0 0 0 O 
0 0 0 0 1-' 00 0 0 1-i 0 010-1 0 0 0 0 0 10 00 0 0 1 0 
0 0 0 0 0-^ 000 ' 0 -I 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 ' 1 

ORER OF MPAVAIS GROUO S.LIII 1 12 * ^ 2 g 3 

6AltS Or LATTICE DEFINING SLtlt.1.12 ItNv(W TRAD O*ATIOWt 111l2 ELEPETNYM OIYISORS OF' 1i121 

O 0 1 0 .1 0 1 - ^1 0 1 1 
001 0 0 0 -1 10-i 

X121 * 0 0 0 0 1 1 2"I'V12 0 2 0 0 0 0 1 1 2 2 
0 0 0 0-I -1 I I I 00 
s- t O O O2 2 0 0 0 0 

I0 0 0 0 -2 2 2 0 0 0 

TmC SPACtE Ol Ior s frlED I SI SLIII.1.12 IS 6EERATEO B 

0 0 0 000 000 0 0 0i-OO 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 -i 1 0 0 0 .1 ' '0 0 0 0 
0 0 4 00 2 000 0 00 00 0 0 0 00 00 0 0 0 0 
0 0 0 00 0 000 4 02 000 0 0 0 00 0 0 0 0 
0 0 0 04 .2 000 0 0 0 00 0 0 0 00 00 0 0 0 0 
0 0 -2 0 2 3 0 0 0 -2 0 1 I -1 0 0 0 1 0 0 0 0 0 0 

MIAVAIS GAOUP S.Lflt 1 I I B-(GUIVALENT TO S.LIII.I.12 



THEi ACc ( sncc r IF I Xinto mY SALt! J.m IS GEWRATEO OT 

0 0 0 0 00 0 00 000 10000 0 0000 oo000 
0 21 '-1-1 0 0 0 0 00 00000 0 000ooo0 000 
0 1 2 10 0 0 0 0 000 0 00 000 0000 o0 0 
0 1 1-1 -i 0 0 0 0 00 0 00 000 0 00 00 0 
0-l011 0 0 0 0 1. 0 00 0 00 0 00 0' 
0 -I 0- 11 0 0 0 0 -'1 0 0 0 0 0 0 0 0 0 0 

MNAVAtS GROUP S Litt .2.' IS Q -(u IVALEMT TO S iItt2.tS 

THE MNAVAIS BROLP Siiltt.2.S IS OEMERAT(E0 mY 

' 00 0 00 t 00 0 00 1 00 0 00 .1 00 0 00 1 00 00 0 
0 0 0 100 0-loot' o'1 0 0 00 0 10 0 00 0 10 0-1 -1 
0 0 10 00 0'' I-t* 0 0 10 00 0 0 10 00 0 0 10 11 
0 ' 0 0 00 00-' 0 00 0 00 10 0 0 0 0 10 0 0 0011-1 - 
0 0 0 0 1 00 0001 000 00000 1 0 00 0 10 0 00 0 0-1 
0 00 0 01 0 00 0 01 0 00 0 10 OOOOO t 00 0 0-1 0 

ONtEXA Or MAVAIS GftOiP S.-L It t.2.i1 3*4 2 S 3 

mAStS C9 L.ATTICE DECr 13M11NO S.Lttt.2- i iwflf[R TRANSFORSTtOW 1'Ii' EL(EP(NTAMRI OiviWAS OF Xtil 

I10 0010 I I 1 -10 0 
1 1 0 0 10 0 0 -2 2 0 0 

*414 0 -1 0 0 0 2ey'li 0 0 0 -1 1I 2 2 
0 00 001 00 0 1-1 
00 1-101 -1 I 1 -10 0 
0 0 1 100 0 0 020 0 

TmC SPACE Of r rOew Ortx m'D 0 S.ittt.2.i IS QOM(RATEO m' 

2 1 0 0 00 0 00 0 00 000 0 00 0 00 00 0 
1 20 01 -1 0 0 0 0 00 0 00 000 0 00 00 0 
0 0 0 0 00 0 00 000 0 01-0 00' too 
0 0 0 0 0 0 0 0 0 0 0 0 0 0- 0t 0 0 I I0 0 
0 10 02 0 0 0 0 0 00 0 00 000 0 00 00 0 
0 -1 0 0 01 000 0 01 0 01-1 01 0 00 00 0 

SPAYAIS GROUP m Lttt,2.1 IS Ol-(QJtVAL(NT TO S-LIII.2.i1 

THE MPAvAIS CGOIP m L tII1.2.1 I S QE(N~ATEO ST 

00 000 110 000-t 100 0 01 1 00 0 00 1 00 00 0 
0 I 0 0 0 0 - -1 0 0 -t t 0 1 0 0 0 -2 0 1 0 0 0 0 0 1 0 0 0 0 
0 0 10 00 0 0 10 00 0 01 OOt 0 0 01 0.-1 0 0 0-10 0 
OOOt10 000 1 OOOt0 0 0OOO 0 -1 0 01 0 01 0 0-1 00 0 

0 -1 0 0-1 0 1 0 0 0 0 00 OO t 0 00 0 10 0 00 0 10 
0 0 0 0 0 1000 1000 00 0 0 0 OOOOO t 0 00 00 1 



FAMIlY 7 LtVtI 
uMA( OF PMAP(T[R? OF fOVASPACC 4 
"MK( OF f-CLASSES CW A&PST OECPOSASLE SRAvIS 61OS 

- 7 
MK ot f-CLA SSE O VAtIS GROUIPS * a 2 * 3 

S 1 

OADER 0C LiNOSt I ccO.ose t BRIAYAI S OOp IL VI.' I 7 64s 2 * ) 

TiC SPACtE C9 rO S Or I tO By S.LVI 1t tS GC15 RA1TEO By 

I O 0000 000 0 00 00 0 0 0 0 00 0 0 0 0 
0 1 0 000 000 0 00 00 0 0 0 00 00 0 0 0 0 

O 0 1 0 00 00000 0 0 0 0000 0 0 0 0 0 0 
0 0 0 100 000 0 00 00 0 0 0 00 00 0 0 0 0 
0 0 0 0 00 000 0 1 0 0 0 0 0 0 o O O O O r t 
0 0 0 000 000 0 0 0 00 0 0 1 0 0 0 0 0 0 

Tc BMAVAIS GOUP S.LVtIl l.t IS GCNEPAttO BS 

-t 00 0 00 01 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 
Ot 0 000 100 0 0 0 00 0 1 0 0 0 1 0 0 0 0 
0 0 1 0 00 OO t 0 00 01 0 0 0 0 00 1 0 0 0 
0 0 0 1 00 00 0 1 00 0 01000 0 0 0 1 0 0 
0 0 0 010 000 0 1 O 0 00 0 0 1 0 0 0 0 0 1 0 
0 0 0 0 01 OOO OO t OO O OO t 0 0 0 0 0 

S I 

OAO(R 09 MAVAtS GROUP S LVtI-1.2 - 74* 2 * 3 

BAIStS C LATTIC( DEFINhNG B.LYtI.1.2 ItNvESE TRWSO0WTIOW ''2' (L.(NTARY OtYISOFtS 09 X12' 

0 000 10 I O O O 2 
0 t 0 C 1 0 -2 2 0 0 0 0 

312' 0- - 1 0 0 0 2"112' z -2 2 2 0 0 0 t t t t t 2 

0 0-' 10 -, t t I -t O 
0 00- 0 I 2 0 0 0 0 0 
1 0 0 0 0 0 -0 I I t t 0 

TIC SPACE O FOR"% ItxtO y S.LVII 1 2 tS GCPERAT(O Sy 

0 0 0 000 000 0 0 0 O O O -0 0 01 10 0 0 0 0 
0 2 -1 010 000 0 0 0 00 0 0 0 0 00 0 0 0 0 

0 -1 2 ^1 0-t 000 0 0 0 00 0 0 0 00 00 0 0 0 0 

0 0 -I I 0 1 0 0 0 t 0 -t -I 0 0 0 0 0 0 0 0 0 0 0 
0 1 0 0 20 000 0 00 00 0 0 0 00 00 0 0 0 0 
0 0 -1 I 01 000 0 -' 0 0 0 O O O O0 00 0 0 0 0 

1MAvAtS GROUP S..LvIt.t.I IS 1 -EUtvALEY"T TO S.LVtI,1 2 

TiC MIAVAtS GROUP S.LVIt.1 2 IS GCNP*AT(O Sy 

1 0 0 0 00 10 0 0 00 0 0 00 - 0 0 0 0 0 

0 1 0 0 20 0-10 0 00 0 0 -1 0 0 0 0 0 0 0 

0 0 1 0 2 0 0- *2 1 0 0 0 0 1 1 0 1 0 0 I 0 0 0 

0 0 0 1 10 0-1 0 1 0 0 0 0 0 O O O OO OO t 
0 0 0 0 -10 01 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 0 

0 0 0 0 11 0-1 O O 0 1 0 0 0 0 0 1 0 0 0 1 0 0 



THEB V SRAWAI$ -A X I 19, W41CW tS THE INTERMSCTtOfCW 09 'io' X IU 1. XtiNti AND k'LI.Z. tS GCN(AAT(0 IST 

1 00 0 0 0 100101 100 too oi lot oo -ttt t-l 0 1-t 0 00 0 
1 01 1 01 1 0 1 0 lo lot tot o 0-1 t 100 ot 0 0 10 
0 0 10 00 1.111 I-1 0 t -t t-l0 0t t 0 00 0*t 1 00 0 
0 0 0 10 0 001 10 1 OO0t lot 0 -lot oo o 0 0 10 0 
0 00 0 10 1~ 0 1 I- to0 1 .1- II 101 t-t I to, 

-g i-l - 0 0 -1 12 - -1 0-1 1 2 -1 0 -1 21 - -t - 0 0 * t * 

OAEXR4 09 SAVAtS GOUOP S.LNt..1 

e4StS Or L ATTI ICE OUINtItW 6B.LX.t 1 IMYEUvC TRANFofTIOW vtiio (LEPNYTARY OtvtSO$ Olr Xii.1 

00 0 110 1.00 1- 
0 01 0 0 1.0011 

Nh~* 0 0 1 0 0 1 *It 0 1 t 0 0 0 2 2 2 
0 0 0 1 1I0 t 0 0 -t 00 

1.1 1 t too 0t 00 
t to o 00 0 t -t 0 00 

THE SPACE Olr rFomiS rxiEO Sy s Lxt.)! tS GVOATEO O' 

0 00 0 00 OCOOOO 2 0 1dI 
0 0 0 0 00 0 00 000 0 21l 
0 0 10 01 0 01 0 0.1 ltll 
0 0 0 ' 0 0 0 0 t -l 0 * 1 1 t 1- 
0 0 010 t t0oo -' 10 ttl I- 
0 0 10 01 00 -tool itt-- 

TmC sa~FoVr oir S Lx I I IS 0-tOUtvWAL(NT To L L I t.'I HAS IkCCX 2 ?AjO Is1 GCPERATEO ewv 

1 00 0 00 0 tOOOO0 0 10 0 00 t 00 0 00 t 00 00 0 
0 -10 0 00 -tOOOOO 0 -t 00 0 00 0 10 0 00 0 10 00 0 
0 0 10 00 0 0 0-1 00 0 0 0 100 OOt 0 00 0 0 100 0 
0 0 0 100 0 0 10 00 0OtOOO 0 00 100 0 00 10 0 
0 0 0 0 1 0 00001 00 0 0 0010 000 0 0.1 0 00 00 1 
ooo$00l 0 00 0 01 0 00 0 01 0 00 00 0 00 0 10 

TIC OAvAtS GAOI*U SBLX.t.I. hjmICH IS TIC tWT(frS(CTtOW olr yAuS,Ul,S4 t o kmbfZt. IS GCMP4RAT(O 5' 

1 0 10 01 1 0 10 01 1 0 10 01 0 -t-tI I., * 0 -t I I 
0 1 tOOl 0 1 10 01 0 1 10 01 t 00 0 00 0 10 00 0 
0 00 00 -1 00 0 0-10 00 0 1 00 0 01 0 00 0t 00 0 
0 0 0 10 00 00000' 0 00 0 01 0 00 10 0 000 tOO 
0 00 0 10 OO0t 0 00 0 0 10 00 0 00 0 1 00 0 0 
0 0 *t 0 0 0 0 0 0 -1 0 0 0 0 0 0 -1 0 0 0 0 0 0 1 0 0 0 0 0 



THE BMAVAIS GAOLP SBLfthI I.1 .2 01CM4 I$ TmC tNT(ftSCTIOW Olr V,216S.LxttI.1 tSxIJt AND Gt416Zt, IS GCP*AtO By 

0 -1 0 0 00 0 10 0 00 1 00 0 00 t 00 0 00 1 00 0 00 
1 0 0 0 0 0100 tOOO Ot 0 0 0 0Ot0 0000 0 10 00 0 
0 0 10 00 0 0 10 00 0 0 0-1 00 OO Ot 0 0 00 1 1-1 
0 0 0 100 0 0 0 10 00 OOO 00 00-It t*t 0 0 10.11I 
0 0 0 0 10 0 000 to oo'' 1 0 0 0 0 0 00 0 00 0 10 
0 0 0 0 01 000 00001 OOOOO 0 00'1 tO OOOOOt 

6o 
1 

OAtOA Olr SAVAtS GAO" S.Lxttt.1.3 112 2 s ) 

oASIS Or' LATTICE WANINIG O,Lxttl.t.3 flWEftS TRAMYOOOIIOW yat (L(P9NTAMY OIvtSOPMOl X0 1 

10 00 00 2 00 00 0 
01 00 00 0 20 00 0 

33: 0 0 1 0-1 0 2sY01 0 0 1 0 1 0 2 2 
0001 0-1 0 00 10 1 
00 10 10 0 0-1 0 10 
00 01 01 0 0 0.101 

THE SPAa Olr IFn rtno IS IS.LNXI II.I)IS GV(CRA TEO IST 

1 0 0 0 00 0 00 000 0 00 00 0 
0 10 0 0 0 0 00 000 0 00 00 0 
0 0 0 0 0 0 0 0 2 -1 -2 1 0 0 2 -1 2 -1 
0 0 0 0 0 0 0 0 -1 2 I -2 0 0 -1 2 -l 2 
0 0 0 0 0 0 0 0 *2 1 2 *1 0 0 2 -1 2 - 
0 0 0 000 0 0 1 2 1 2 0 0-1 2.12 

TS( SA*GAOVOt* t .NI, I S -(IJIVALEW? TOIS LxIIlI I,) wAS tCX 46AS IS K(IRATIO By 

0 -t 0 0 00 0 10 0 00 t 00 0 00 1 00 0 00 1 00 00 0 
1 00 0 00 1 00 0 00 0 10 0 00 0 10 0 00 0 1 000 0 
0 0 10 00 0 0 10 00 0 0 0 100 0 0-1100 0 0010 0 
0 0 0 100 0 0 0 1 0 0t 0 00 00.10 00 0 0.110 0 
OOOOt 00 00 1 0001 00 00000' 0 O Ot -l 0 00 001 

0 00 0 01 000 0 01 0 00 0 10 0 00 0 1 000 OO 1 

THE BSRAVAtS GAIOP S,LxIII '1 3, WMHI CH IS THC INT$ESCCTtON Or' v3umO.LxItI.t.ISxQ' ANO GLI1.Z1. IS G[IP(RATEO Sy 

1 0 0 00 0 10 0 00 1 00 0 00 100 0 00 ' 00 00 0 
100 0 00 1 00 0 00 0 10 0 00 0 10 0 00 0 10 00 0 

0 0 10 00 0 0 10 00 0 0 0 100 0 00 0 -t 0 0010 0 
0 0 0 100 0 0 0 100 0 0 10 00 0 00 000 tO oot 100 
0 00 0 1 00 00001 00 0 00 001 0 01-1 00 OOOOOt 
000 0 01 0 00 0 01 0 0 0 0 10 0010 0 000 OO I1 



0RO( Ol AvAtS P" S.LXY I. - 576 a * 3 

eASIS Ol LATTIC( OEtNIWI SL.KYt.) IuvEfS TRU.V0t10 r')l (LiStNTART OIvIt$ O K113) 

0 0 001 -1 00 0 4 0 0 
0 O 01 1 0 0 0 0 0 4 0 

K130 00 tO 1 0 4e113) a -1 - 1 O 10 4 
00000 -t 3- 0 O *t 

0 10 0 It' 0 0 1 
0 0-I -t I I -3 t t O 1 

TmC SPACE O roWms rio Or S.LXY I.) IS GENRATE0 ST 

0 0 0 0 0 0 2 -' 00 0 0 00 0 0 0 0 
0 0 0 0 0 0 -t 2 0 0 0 0 0 0 0 0 0 0 
0 0 3 - 1 0 0 0 0 0 0 0 01 111 
0 0 -1 3 t 0 0 0 0 0 0 0 0 t I -1 *1 
0 0 1 1 3 - 0 0 0 0 0 0 --11 
0 0 1 1 -1 3 0 0 0 0 O - II 

THE SUOS* or S.LXV.1.l tS C-EQuIVALENT TO S.LXY.1.3 HAS 1tCR 2 AO IS G(PERAT(0 ST 

0 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 00 -1 I 0 00 
1 0 0 0 0 0 0 1 0 0 0 0 0 10000 01 -1 0 0 0 

0 0 9 0 00 00 1 0 0 0 00 1 0 0 0 0 OO O O 
OO Ot 00 00 0 0 1 O0 00 0 0 1 0 OO O t 0 0 
0 0 O 0 1 0 0 0 0 -1 1 0 0 0 0 1 0 0 0 0 0 0 1 0 
0 00 0 01 0 00 001 000 0 01 0 00 0 0.1 

THE MNAvAIS CGOUP S LxV I 3 WHICH IS TH( INTEfSCTtON 09 T4)1I.LXV.1,lS31 ANO GL6ibZ1, IS K*(fTIO eV 

OO O O O O I O O O 1 00 O t 0 0 0 0 1 0 0 0 0 0 
0 t O OO O *t t 0 0 0 0 t 0 0 0 00 0 1 0 0 0 0 
OO t 00 0 0 1 0 0 0 O O t 0 0 0 00 0 0 1 0 

O OO O O 1 0 0 0 1 0 0 0 0 0 1 0 0 0 0 1 0 0 0 
OO O O t 0 00 0 0 t O 0 0 0 0 1 0 0 0 1 0 0 O 
0 0 0 1 0 0 OO O OO t 0 0 0 0 0 1 0 0 0 0 0 -I 

7 2 
OO(ER Ol ALPST OECOMPOSALE NAVAIS 60OUP SLXV.2 I It52 * , s 3 

Tmt SPACE Of fOr ft XCO *t S.,LXW.2 t IS GC(RAT(O ST 

Io0 00 000 0 00 000 0 00 00 0 
Ot1 0 0 0 0 0 00 000 0 00 00 0 
0 0 10 0 0 0 00 000 0 00 00 0 
0 0 0 00 0oo 0 2-I 0 0 00 00 0 
0 0 0 0 0 0 0 00.t 2 0 0 00 00 0 
0 0 0 0 0 0 0 00 000 0 00 00 1 



FAItLt : LxlX 
MKP Or PARATjS Or rPACJE 3 
UMKCC Or Z-CLASSES O IM.PST O(C5WOSSIE AVAIS C5t'rs 
uMCCR Z I-CLASSES * 1vA1$ GttS 

S 
OMF0 r A9 D&~ST ECOPPOSAt. IA vAI$S 4*S1qp SLIxlI IS O r * 5 

THE SPACIE O FORM rlIxo BY S.xlx.l -I t$ KRATEO I1 

2 I 1 0 0 ^2 t -I -3 0 0 0 0 0 0 0 0 
1 2 ' t O O 2 -1 0 0 0 0 0 0 0 0 
11 2 0 -t ) 2 1 0 0 0 0 0 0 0 0 
1 1 1 2 0 0 ^3 -' t *2 0 0 0 0 0 0 0 0 
0 0 0 0 00 00 0 0 0 00 00 0 0 1 0 
0 0 0 0 00 00 0 0 0 0 00 0 0 0 1 

TC PRAVAtIS GROUP S.LXxlx.l. IS KANEATO 6' 

0 -10 0 0 0 00 0 1 00 1 0 0 0 0 t0 O O O O O 
0 0 -1 0 0 0 0 0 1 0 0 0 10000 0 1 0 0 0 0 
0 0 0 -1 0 0 0 1 0 0 0 0 0 0 OO 0 0 tO O O 

11 1 10 0 1 00 0 00 0 0 0 100 0 00 too 
0 0 0 0 10 00 0 0 1 O 0 00 0 0 0 -1 0 0 0 0 0 t 
0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 1 0 



fl4MtL.T LxXtV o3 OFr pARAITERS OWr F "K5PCL 7 
*=I Or Z-CLASUAS 09r 41)ST 0(CWOMSBtE RNAvAIS GROWPS 2 

IRuMK 0t Ol -CLiASSt S ol 09 RV A IS GROIP-S 1I0 v 6, * ' 

1 
2 

ORKOR 09F AMLST OECOPCOSASLE ORAvAtS GROUP S.LxXtIVt.1 t4112 L2*3 

TIC SPACIE OF F MS Ftxto ISTI S.L KX I V.I.1 ItS G[ICRATEO I'1 

2-1 0 0 0 0 0 00 000 0 0 000 0 
.1 2 0 0 00 0 00 000 0 00 00 0 
0 02 -1 0 0 0 00 0 00 0 00 00 0 
0 0.1 2 0 0 0 00 000 0 00 00 0 
0 0 0 0 00 0 0 00'0 0 00 00 0 
0 0 0 00 0 0 00 000 0 00 0 0' 

THE ORAVAIS GR09 S.L3xtv..l1 IS GENERfATED I' 

0 10 0 00 0 10 0 00 0 0 10 00 1 0 00 00 1 00 00 0 
-11I0 0 00 1 00 0 00 0 0 0 100 0,10 0 00 01t0 0 00 
0 0 10 00 0 0 10 00 1 0 0 0 00 005 0 00 0 0 10 00 
0 0 0 100 0 00 100 01oI0 0 00 0 00 10a0 0 00 10 0 
0 00 0 10 0 0 0 0 1 00 0001 000 0000 -20 a0 0001 0 
0 00 0 01 000 0 0' 0 00 0 01 000 0 0' 0 0 00a0 - 

7 2 

ORDER OF ORAVAIS GROU9 *.LufIV.t 2 115,2 =2 is 3 

OASIS OF LATTICE D)EFINING *,L3X1V.1.2 liNV[RS( TPUSFORPMATION 1121 IELEENESTMI DIVISORS OF X121 

1 00 0 00 2 00 00 0 
0 10 0 00 0 20 00 0 

3121 0 0 I 0 0 0 26T121 0 0 2 0 0 0 1 1 1 1 I 2 
0 0 0 100 0 0 020 0 
00 00k -1 00 001 1 
0 0 0 0 1 10 

0 0 0- 1 

'IFC SPACE Or IFO" fI3EkO IS S.-L33IV.l.2 IS 6(t(IRATEO BSy 

2-1 0 0 00 000 0 00 0 00 00 0 
-1 2 0 0 00 0 00 000 0 04300 0 
0 02 -1 00 0 00 0 00 0 00 000 
0 0-1 2 0 0 0 00 000 0 00 00 0 
0 0 0 0 00 0 000'-'. 0 0 0 0 1 
0 0 0 0 000 0I 0 00 01 1 

SPAVAIS GROUP *.LXX(V.' I IS Q-EQ1JIVALENT TO S.LXXtV.1.2 

TIC NAYAI$ GROU S-L3XIVt.I.2 IS GENER4ATED SY 

010 0 00 0 10 0 00 0 0 10 00 1 00 0 00 1 00 00 0 
-110 0 00 1 00 0 00 0a001 0 0 0 10 0 00 0 10 00 0 
0 0 10 00 0 0 10 00 '0 0 0 0 0 0 10 00 0 0 100 0 
0 0 0 100 0 0 0 100 0 10 0 00 0 0 0 100 0 00 10 0 
0 0 0 0 1 00 0001 0 0 0 D001 0 0 0 0001 0 00 00-.1 
0 00 0 01 0 00 0 01 000 0 01 0 0 0 0 10 0 000-1 0 



FAMILY ' LXXVtt 
NWUJA O0 PARAMETERS OF FO*SPAC 3 
NLUR Of 2-CLASSES OF ALMOST OECO*OAStE ORAVAtS GROPS ! 
NUCA Of 2-CtASSES OF BRAVAtS 6Afl 1 

2 1 
ORDER OF ALQST OECOMOAOLC BRAVAtS OAOqP S.LXXYtl.l,l z 2 .7 

THE SPACE X FQR$ FIXEO BY B,LXXYtIl.,l IS GENRATEDO Sr 

6 - - 1-1-11 2-1 0 0 0 0 4 -1 -1 0 0 -1 
-1i6-1-1-1-1 -1 2-1 0 0 0 -1 4-1 -1 0 0 
WI-1 6i 1 1-1 0 -1 2 -1 0 0 -1 -1 4-1 -1 0 
-1-1 -16 -1 -1 0 0 -1 2 -10 0 -1 -1 4-1 -1 

1 W1 W 1 6W1 0 0 0 -1 2 -1 O 0-1-1 4 -1 
_1 W1 -1-1 -1 6 0 0 0 0 -1 2 -1 0 0-1 -1 4 

TK IRAVAtS 6ROUP S.LXXVtl.l,l IS GENERATEO BY 

0 0 0 O 0 1 0 0 0 0 0 1 
-1 0 0 0 0 1 0 0 0 0 1 0 
0-1 0 0 0 1 0 0 0 1 0 0 
0 0-1 0 0 1 0 0 1 0 0 0 
O 0 0-1 0 1 0 1 0 0 0 0 
0 O 0 0-11 1 0 0 0 0 0 



MILY : LXXiX 
wLMK o' PARAMETERs, C FOPISP&LCC 2 
wilif or Z-CLASSlS or ALMOST DEClOSA&.C SPAVAJS GOtP 2 
wilKft C' Z-CLASSLS C5 AVA1S GROUPS * * 3 * 3 

10 1 
OAXR OF ALMOST DECOPOSALE {AVAlS 0010 3.L33.1,1 1 3072 : 2 * 3 

THE SPlCE FOAW O 1 X y S i222 I I IS GVECftATEO SI 

' 00 0 00 0 00 00 0 
0 10 0 00 0 00 00 0 
0 0 10 00 0 00 00 0 
0 0 0 100 0 00 00 0 
0 00 0 00 0 0 0 0'0 
0 00 0 00 0 00 00'I 

THE ORAVAS GROUP O.1 UNi 1 1 IS GLCERATCO VO 

*1 00 0 00 0 10 0 00 ' 00 0 00 00 0 00 '00 00 0 
0 10 0 00 1 0 0 0 00 0 001 00 0 10 0 00 0 10 00 0 
0 0 10 00 0 0 10 00 0 10 0 0 0 00' 0 00 0 0 100 0 
0 0 0 100 0 0 0 100 0 0 10 0 0 0 00 0 0 0 00 10 0 
0 0 0 0 1 00 0001 0 00 00001 00 0 000 0 - 0 00 00 1 
0 00 0 01 000 0 01 0 00 0 01 0 00 0 10 0 00 0'10 

'0 I 
OAiP Or OAvAiS GftOUP S.IzXiN,'.2 )07? ? 2 ) 

OASIS Oir LATTI DEr IwmI S,LXziX,1.? INVERSE TRANSQSTiW. ''2' (ICPCTSRI OlviSORS OF 242 

100 0 00 2 00 00 0 
1 1 0 0 0 0 -2 2 0 0 0 0 

zi21 0 -1 0 0 0 2sv'21 -2 2 2 0 0 0 ' 1 1 1 2 
00-1 1 0 0 -2 2 2 2 0 0 
0 00 -1 11- 

* " 000 0.1 1 5 -1 1 1 15 1 

1 2 -1 0 00 0 00 00 0 
0 -1 2 -1 0 0 0 00 00 0 
0 0-1 ' 00 0 00 1 -1 -t 
0 00 0 00 0 0 0-1 2 0 
0 0 00 0 0 0 0 0-1 0 2 

OAVAiS O I I OS iNN! I I iS B-C iVALCROT To S.LNNi I .2 

TM( orAvAiS GRO S.LxxlxN 1.2 IS G(MNATCO S2 

-1000 0 0 0 1 1 0000 1000 000 0 1 0 0 00 0 10 0 0 00 
2 1 0 0 0 0 0 -1 0 0 0 0 -1 0 *1 I 0 0 0 1 0 0 0 0 0 1 0 0 0 0 
2 0 1 0 0 0 0 -2 1 0 0 0 0 1 *' I 0 0 0 0 1 0 0 0 0 0 1 0 0 0 
200 1 00 0-20100 0 0 100 0 0 0 0 0 0 0 1 0 0 

100010 0 -10010 0 0 0 0 0 00- 0001.10 

1 00001 0-000 000001 00000 0 0 0 0 



TH SAVAIS 64OUI S.LzzXiii2.2. 24iC IS T15 iwE l"TCtLCTION Of Y121sS.LXXXIii2,tsX2I A1D 6116.11. IS CXCAAT(O 38 

I I I I 1 -1 -1 -1 - 1 -1 1 O O I O I I 0 0 0 0 0 
00-1 -I 01-0 0 O O O O O I O O O 0 1 1 t1 0 
0 0 1 00 0 1 0 0 I 0 0-11 0I O * O -' I 0 
1 0 0 0-1 0 0 0 1 0 I 0 01 0 0 0 0 0 0 1 0 0 

:11 001 00 0 0 1 0 00 1 0 00 00 0 0 ' 0 
-1 -1 -t OlI O 0 0 0 0 0 1 -I -1 -1 0 I 0 0 0 0 0 ' 

3 2 
ORDER or SPAVAiS GCROP SLXXXziii.2.3 72 2 ? * 3 

OASIS Of LATTICE oEFtININ S.LXXXziii23 i:vCrt TmWrOiatgOw )31 CLECSTAPY OiVtSOfS Olf XlI' 

1 0 -1 0 0 -2 2 1 -1 0 1 
00- -1 -1 0 2 011 

2131 0 1 I -1 0 0 0 0 )sY131 -1 0 -1 0 1 I I 3 3 
0 I I0- 0 2 0 -I 0 
01 1111 1 - I 1 01 

TuE S'Cac or rOn5 F IxIO Si S.LxXzI I t .2.3 IS mA<TEDo mY 
1 1-2 -1- 2 -.1-1 -i I 1 

1 4-2 -2- 2 -1 2 2 2 1 
1-2 4 -2 2-1 -1 2 2 2 1 

-2 -2 -2 4 -1 -1 -1 2 2 2 1 1 
-1 -1 2 4-2 II 1 2 2 
-1 2 --I -2 4 1 1 12 2 

THE "SCAOUIP C O.LXXXiii.2-1 I'S i-CUiVALCT TO S0zLXXiiI.2.) "AS IwMX 24 Ao IS VC<ATEO ei 

0 0 I 0 0 0 -1 0 1 0 0 0 -1 1 1 -1 0 0 1 0 0 0 0 0 
0 0 0 I 0 010 1 00 -10 1 0 00 1-1 0 0 0 0 
1 0 0 0 00 1 0 0 0 00 -I 0 0 0 0 10 - 0 0 
0 1 0 0 00 0 -1 0 a 0 0 -1 0 0 0 0 0 1-1 1 0 
0 0 0 0 10 00 0 0 1 O 0 00 0 0 1 -1 0 0 0 0 0 1 
0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 

THE P1AVAIS oinOUP s L xxxI .2.), WuICcw IS Tsq iT(N$CCTiOW or tOhr sS LAi ii12,1s3 AnD G1&.;1. IS GI'CUATEO S 

0 00 0 01 0 00 001I 010 001 0 0 1010 
- O 100 00 1 0 0 0 O O O O 1 0 0 -1 0 0 0 0 

0 1 0 0 0 -1 0 0 1 0 0 *1 0 0 0 0 0 1 0 0 -1 0 0 
0 10 0 0 010 0 0' 0 10 0 00 0 00 01I0 
0 0 0 0 10 ' 0 0 0 0 0 00 0 1 0 00 00 0 1 0 0 

' 0 0 0 00 00 0 0 10 00 I 0 I 0 o 1 0 0 0 1 



rAniL : LXXXVIi 
Wijf 0C PARUCTERS 0C Or AP^CE 
WLUK C' Z-CiAS S OF' ALOST D(CflOSA&.C gpAVAiS 0IP0 5 6 
WIhKR C' Z-CLAS S OF AVAiS GROUPS 6 * I * I * I * I * I I 

10 2 
ORDER or ALMOST DECflOSPA&C KAwAiS GROU, S L Wxxvllli.1 1 4IOf 2 S 3 S 5 

TI[ SPACE OF FOArW rxEO ly S,iXXXvI?t,1 I IS GENEAATCO 5I 

1 0 0 0 0 0 
0 1 0 0 0 0 
0 0 1 0 0 0 
0 0 0 1 0 0 
0 0 0 0 1 0 

THE ORAVAIS oAOt S izzzuii,t,l IS GL'CERATCDOYP 

0 1 0 0 0 0 -' 0 0 0 0 0 
' 00 0 00 0 00 0 0' 

0 0 t 000 01 0 0 0 0 
0 0 0 1 00 00 1 0 0 0 
0 0 0 0 10 00 0 1 0 0 
0 0 0 0 0 t 0 0 0 0 1 0 

'0 2 
oac or ALMsT DEcoMPOSaBLE w^AAIS OR" S.Lxxxvll 2.' 41060 2 S 3 s S 

THE SPACE O* rons raxEo gv *I.xxilv?.2 1 IS GCRAT(O Ov 

2 1 0 0 0 0 
1 2 1 0 0 0 
0 I 2 1 0 0 
0 0 ' 2 ' ' 
0 0 0 2 0 
0 0 0 0 2 

THE SPAVAiS GROUP S Lxxxvlli 2 1 15 ICERSATED Sv 

I 0 0 0 0 10 0 0 0 0 
0 -' 00 0 0 0 0 0 1- 
0 2 ' 000 0 1 00- I 
0 -2 0 0 1 0 1 0 -' 
0 ' 0 0 1 0 00 0 1 0 
0 00 O0 1 00 0 0 -1 0 



TH( SAVAIS GMUP 1.LI1 1. t IS K WEAtIO 01 

1 0 0 0 1 0 t OOl 0 1 0 I 0 0 0 00 0 1 00 0 0 -10 0 0 0 
0 '0 0-0 OtOO-100 0t10 000 1 00001 I -0 0 000 
0 0 '0-0 00 0 0-I 0 0 1000 0 010 00 0 01I00 0 
O o 0 - 0 0 0 0 1 - 0 0 0 0 - 0 1 0 0 0 1 0 0 0 0 0 I 0 0 
0 0 0 0 0 0 0 1 0 0 0 0 0 0 1O0 0 0 0 0 1 0 0 0 0 0 1 0 
0 0 0 0 -2 0 0 0 0 2 t 0 0 0 0 0 00 000 1 0 0 0 00 

7 1 
ORDER C( 0 AV SI Gt*1 S.L 1I.1.13 3*4 2 S 3 

SASIS CW LATTICE DEFII[NG S.L111.1.13 iWttr TfN$r9OSTIO Vi%31 Ol CLCEPTSAI 01ViSOM 0S CXl)? 

I O 0 000 20 0 0 0 0 
0 1 0 000 020 0 0 0 

X2131 0 1 0 0 0 2V101 z 0 0 2 0 0 0 1 1 1 1 0 2 
0 0 0 1 00 1 0 -t 
0 0 0 -1 1 -1 0 0 0 1 1 0 
0 0 0-1 1 1 0 0 0 0-1 1 

THE sPAcc or rFOs FIXO mY still 1.13 IS GN atAEo gT 

3 -1 -00 0 00 0 0 0 0 00 0 0 00 00 000 0 
-1 3 -100 0 00 0 0 0 0 00 0 0 00 00 000 0 
-1 -1 3 0 0 0 0 0 00000 0 0 0 00 0 0 00 0 0 

0 0 0 0 0 0 00 0 0 1-1 0 0 0t*1 
0 0 0 0 0 0 0 0 0 1 0 0 0 -1 0 0 0 * 1 

0 0 0 0 0 0 000 0 0 0 1 0 0 - 

aAVAis ROUP 8.0iil.'1 IS i -CiwVAi(Nt T Tp t ii.1.13 

THE PAViIS C S i11i1..13 15 G(IPAt(O OT 

0 1 0 0 0 0 -1 0 1 00 1 0 0 00 000 0 I 1 0 0 0 0 
1 0 0 0 00 00 O 0 0 0 O O O I O O O O O ID 0 1 0 0 0 0 

0 01I0 00 0 -110 00 0 0 1000 0 010 00 0 0 100 0 
0 0 0 ' 0 0 00 0 t 0 0 0 0 *11 00 0 0 0 I O O 0 1 1 

0 O 0 0 10 00 0 t 0 0 O-1 . 1 0 0 0 101 0 0 0 1 0 

0 0 0 0 01 0 0 0 0 0 0 O-t 1 0 0 0 0 1-10 

7 1 

DO(R I ORAVSIS GbAOUP m I I I '4 304 2 s 3 

*ASIS 0C LATTICE DEFINING ItiL . 1 'e i.w IwcwS ?tAWSO TIOW yilC, ?i(PCNTANy DIVISOOl of xilS 

O O O 1 O O t I I I O n 
0 0 0'0 0 10 

1 1 01 

x114* v 0 0 0 1 0 t 2?sJ14* L -% -t - 0 .1 I t I I I 1 2 
1' t 0 00 20 0 0 0 0 

-1 1 -t 0 0 0 02 0 0 0 0 
-1 t It I t O0 2 0 0 0 



OROf OU PAVAIS G00, 1.LII 2*to I .tO* z 2 S 3 

SASIS C LATTIC( DE;w;wI sit:I l 2,10 ; Iww^Cm TRfAw$STIOW V'01 ctcPCwAfRt OIQwlW 0CW I1r0O 

100 0 00 2 0 0 0 0 0 
0100 00 0 2 0 0 0 0 

x1O : 0 0 1 0 0 0 21110I z O O 2 O O O 2 2 

000 0 0 0 t 0 
000 - 0 0 0 -t 0 
000 * 0000 -1 1 

THE SPACE CW FrOAW FIX20 ' 5. LIiII2.10 t5 G1ENAT(o 0i 

100000 00 000 00 0 0 0 0 00 000 0 
010000 00 000 00 0 0 0 00 00 000 0 
001000 00 000 00 0 0 0 00 00 000 0 
0 0 0 0 0 0 00 0 -1 -1 0 0 0 1 t -I 0 0 0 1 t 
0 0 0000 O 0 0 0 1 t -t 0 0 011 ' 
000000 000- 0 0 .1 -1 00 0 '' t 

9RAVAIS Gl OUP S.ll.2.1 IS g-cQUIVAL(WT To S.i11I.2.'0 

t( PAwAIS G0OUP O.Ltl1 2.10 IS GLENEAT(Q 0 

010000 00 -1 0 0 0 t 1 0 0 00 1 * 000 0 10 0 0 0 0 
'00000 0 0 0 0 0 01 0 1 0 0 0 10000 0 1 0 0 0 0 

0 0000 010 0 0 0 o O t o O 0 0 100 0 00 1 0 0 0 
000100 000 1 0 0 O O O t 0 0 01 0 0 0 0 -1 -1 
000010 000 0 1 I O 0o 1 0 I O O O t O O O 0 1 0 

000001 000 0 01 00000 0 0 01 t 0 O O 0 -1 -1 0 

7 I 

lDER CF pRAWAIS C00UP S.il 2.1t 304 z 2 S M 

*AS1S C' LATTICCE DEFINING S.t 2.12t INTENSE TRAWSFOSTiOW 11111 E <LEPNTAI QVISO'M C xI111I 

000 00 2 0 0 0 0 0 
10 0 0 0 -2 2 0 0 0 0 

211f) * 0-1I tI .10 2 1111* -1 - 0 1 1 t I t 2 2 

000 -' 1 -1 0 1 t 
000 0 t 0 0 0 -1 1 0 
00-' I 0-' 00 0 t 1 0 

TI[ 5PACE oC FrOW r I XEO 38 3.11t .22.11 I I (S G EtAtEO SV 

2 I OO 00 0 0 0 0 00 0 0 0 0 00 000 0 
1 - -I 10 00 0 0 0 0 0 00000 0 0 00 0 0 

0 -1 0 000 0 00 00 0 0 0 0 O O O Ot -O 
0 -1 '-'0 00 0 0 0 0 0 0 0 0 00 -t t O -t 
0 1 -1- O t - O O O O * t 0 000 0 0 
0 00000 000 0 -' I 0 0 0 0 1 t 0 0 t ot ' 

RAtsA0SOUP S.itu 2.1 '5 Q-(UQtIVA.NT TO *.Lit.2.11 



82 

DROEM OF kAOMT OECOWOSQLC pAVAlS GQP S.LV I .2.t J) * 2 ' 3 

tHE SPAC( f C rO O P1x3O P S,ti,.2. 1 IS GIENEAT(Q i 

2 -'0000 00 0 0 00 0 0000 00 0 0 0 0 
- 2 -1 _1 00 0 0 0 0 0 0 0 c 0 0 0 0 0 0 0 0 0 0 
O- 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0- 2 00 0 0 0 0 0 0 0 00000 0 0 0 0 0 0 
0-1020000 0 0 0 000 0 00 0 00 0 00 00 0 
0 0 0 1 00 0 0 00 0 0 t 

0 0 0 0 0 0 

0 I O 00 0 0000 0 000 0 0 0 
-0 1 100 -1 0-1100 0'10 00 0 

-10 10 00 -1 0 0 0 00 0 O O 00 
0 0 1 0 0 -I 1 -1 0 0 0 0 0 0 1 0 0 

0 0 0 0 t0 O O 0 1 0 0 0 0 0 -1 0 
0 0 0 0 0t 0 0 0 0 01 0 0 0 0 -1 

o0f or ImAVAIS GROP S.LVIt.2.2 * * t 2 * 3 

gASIS or LATTICE DErINlw I .1 VI2.2 i2 wwCEt TTRAM$OT1ON ''2' (i(PCWtSAR DIviSOS CW x421 

0 00 -10 00 0 0 0 2 
0 000 -2 1 0 -1 2 0 1 0 

x421 0 1 0 0 - 0 2Z 21 z 0 -1 0 2 0 1 1 I I t 2 

001 0 0 2 -t 0 0 0 
0 000 0 t 0 -1 0 0 0 
t 00 0 0 0 O O 0 2 0 

T( SP&C( Cr trqS frx(O * S.iil I'22 IS GVMMT(0 SI 

0 0 0 0 00 00 0 0 0 0 O O O O 0 1 1 0 0 0 0 0 
0 2 0 0 0- 0 0 0 0 0 0 0 0 0000 0 0 0 0 0 0 
0 0 2 0 0 0 0 0 0 00 00 0 0 0 00 00 0 0 0 0 
0 0 0 2 0 00 0 0 0 00 00 0 0 0 00 00 0 0 0 0 
0 0 0 0 2- 0 0 0 0 0 0 0 0 0000 0 0 0 0 0 0 
0 -I -I -1 -I 2 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 

Ti[ St*rAOUP Of S.Livf 2.1 IS Q-(OUIVA4.CST To S.LVili2.2 4isS lwWx 3 we Is GEC RA?TC0 SI 

0 0 0 00 0 -I 1 0 0 t t O -t Oo 0. tO l 0OO 
0 1 0 0 00 2 0 00 -2 1 0 0 0 0 O t 0 2 0 0 
0 0 1 0 0 0 0 1 0 0 -' 0 1 0 0 0 t *t 0 1 0 0 
0 0 0 1 00 -1 1000 1 0 0 0 0 0 0 t I 0 0 
0 0 0 0 -10 00 0 0 O0 00 0 0 1 O 00 t 0 
0 0 0 0 0-1 0 0 0 0 0 0 O O O O O I O O O 0 O 1 



16 
ORO(t 0' pAVAIS GOP 3.X.1 10 64: 2 

OASIS 0' LATTICE DEorFlUSlwi 1X1 10 INVl$E Tmus"rpmstiow V'to' ELEPCWTAN 01 1 QVJWSO X0' O1101 

O O ' -1 0 -1 0 0 -2 0 2 0 
- 'O1 0 0 t O -0 -t t 1 1 

X1 01 -1 0 1 0 0 t 4011101 2 0 1 t 1 -1 1 t 2 2 4 

0 1 0 t t O O 0 2 0 -2 
1 1 0 01 0 2 1 1 -1 
0 t O- to 2 * 1 1 1 

t'E SPACE C0 rOWS rC r xco 3 3 8 .1.L.110 IS G5C6tATEO SI 

-10010 10 -1 0 0 - 1 1 0 O O t 
-1 0010 010 1 O O 0 1 * Ot 00 
00110 -to O O O I I O t OO t 
0 0 -1 0 010 1 0 0 - 1 -1 0 
1-1 0 010 01*0 0 * OO t 0 
0 0 -11 01 -10 ' 0 0 ' 1 O I O O 1 

TuH susromP or s Lx t 1 15 *-COUIvACwYT *0 1.X12. 10 HAS tecix S aNe IS -oc^TEDo Of 

I 1 0 000 100 0 0 0 1 0 0 0 0 0 0-1 0 0 0 0 01 0 0 0 0 

0-t 0 0 0 0 0 1 0 0 0 0 0 -1 0 0 0 0 ' 0 0 0 0 0 -1 0 0 0 0 0 
0 0 000 000 1 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 -1 0 0 0 
0 0 0 t00 00 -1 0 00 00 0 1 0 0 O O * O O O O O Ot 00 
0 0 0 0 t0 000 0 0 *1 0 0 0 0 10 00 0 0 0 ' 00 0 0 1 0 
0 0 0 001 000 0 10 00 0 0 0 1 00 0 0 1 0 0 0 0 0 0 1 

TI[ PAVA15 GROUP Si. 
t 1.10. 041CM IS THE IWTCQCTIOW 0' iO0s 1x t sK1IlO A M k'.l'. IS GVEC1tAT(Q SI 

1 0 0 0 00 - 0 O -1 0 t 0 O O O O 0 0 O-1 00 00 1 0 0 O 
1 0 0 010 000 0 -10 10 0 0 t 0 0 0 0 0 ' t 0 0 1 -1 0 0 
0 0 1 0 00 000 0 0 -1 0 0 0 t O t -1 t 0 0 00 1 -1 0 0 0 0 
0 0 0 100 00 -1 0 0 -1 0 0 0 t O 0 -t ' 0 0 00 0 -1 0 0 -1 0 

-1 1 0 0 00 100 0 ' 0 -1 I 1 0 00 00 ) 0 0 0 00 -t ' 0 0 
0 O O O O 00 1 0 1 00 ' O O 0 O OO tO 0 0 t O O O 

ORVfE 0' pAwAIS GOUP LK 1.11 f ' 2 

SASIS 0' LATTICE DEFrINiNG L 1.11 NyCASE TftAN$VOST1it 1411; EL(CHNTANI OlViSOS 0' x1111 

I00 1 0 1 00 0 -1 0 -1 
0 11 00 0 0 101I0 

2u11s8 0 010 2: O1' 0 -1 1 0 0 0 2 2 2 2 
-1 0 0 1 0-1 1 0 0 1 0 0 

0--I 0 10 0 -10 0 1 0 
-t 00 -1 0 1 1 0 0 00 1 



.afl( OF PARMUT(,S OF roefsPAct: 3 
*l(#t OF I-CLASSES or A'lOSI DECOfPOSAk( PAvAiS GfOUPS * 3 
*Jmm OF 1-CLASSIES CF pvAiS COIPS IS = '0 * s * 2 

OO(ft OF iLHOST DECOtPO E( PAVAIS CO1 P S.iXI1 . t 766 2 . 3 

THE SPACE or r0o. rtxco SE S O L It IWv .I IS . 01C.tAT(Q0 S0 

3-tt 000 00 0 0 0 00 00 0 0 0 0 
-1 3- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

-I -I 0 0 0 O O O 0 00 0 0 0 0 
0 0 00 00 0 0 0 100 0 00 00 0 
0 0 0 0 00 00 0 0 t 0 0 0 0 0 0 O 
0 0 0 0 00 0 00 000 0 00 00 1 
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