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over GF(p) are known. More generally, in this paper the authors give a primitive poly- 
nomial of the third kind of degree n over GF(pd) for each p, d, n satisfying p < 102, 
pd < 103 ,p dn < 106. Each GF(pd) is the exponential representation of [1, Section 3] 
as defined by the polynomial given here of degree d over GF(p). Under the natural 
lexicographic order on GF [d, X], each of these polynomials is the first primitive poly- 
nomial of the third kind of its degree over GF(pd). They were obtained through a search 
option in a software package developed by the authors and based on techniques described 
in [1I. Exhaustive tables of prime polynomials and the three kinds of primitive polynom- 
ials have been compiled for the smaller cases and degrees, portions of which will appear 
in due time. Those given in this paper are to be found on a microfiche card at the back of 
this journal. 

The authors are indebted to the staff of the University Computer Center for their 
continuing-cooperation and assistance. Particular thanks are extended to the Director, 
Melvin L. Pierce, and to Thomas R. Kennedy. 
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Factorization Tables for xn - I Over GF(q) 

By Jacob T. B. Beard, Jr.* and Karen I. West 

Abstract. These tables give the complete factorization of xn - 1 over GF(q), 

q _ pa, 2 < n < d as below, together with the Euler (F-function of xn - 1 

whenever ((xn _ 1) < 1o8. 

q = 2; d = 32 q = 3; d = 27 q = 11; d = 15 

q = 22; d= 16 q = 32;d = 15 q = 13; d = 15 

q = 23; d = 16 q = 5; d = 25, n * 23t q = 17; d = 15 

q = 24 ;d 16 q = 52 d = 10 q = 19; d = 12 

q = 25; d = 12 q = 7; d = 15 q = 23; d = 10 

This paper gives the complete factorization of xn _ I over GF(q), q = pa, as indi- 
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cated in the abstract. These tables are to be found at the back of this journal on a micro- 

fiche card. In addition, the generalized Euler 4-function is given whenever 4(xn - 1) < 

108. The representation used for GF(pa), a > 1, is discussed in [1, Section 3] , while 

GF(p) is represented as usual by the integers modulo p. Briefly, for a > 1 the additive 

identity of GF(pa) is denoted by Z, while a E GF(pa)* {0, 1, ,pa - 2} is an ex- 

ponent for a cyclic generator for GF(p)*. For appropriate table headings, the defin- 

ing polynomial F(x) of GF(pa) is given and remains the same as listed in [2]. 
Each table gives n, the prime factorization of x' - 1, and 1?(x' - 1) < 108. All non- 

linear polynomials are given in ascending order by degree, with the variable factor sup- 

pressed in each term. Linear factors are given in the form x - a, displaying the root a. 

Hence the factorization 

f(x)=(I -a1)(1 -a2)(b0 +b + ')(cO +C1 +C2 + 1) 

represents the product 

(X) = (x - a1)(x - a2)(b0 + b1x + X2)(c0 + C1X + C2X2 + X3). 

Also, each factorization is naturally ordered according to the degrees of the factors. 

The tables were obtained using a software package developed by the authors and 
run on a Xerox X7. The importance of the factorization of xn - 1 over GF(q) is 

well known. In particular, this output enables the computation of all admissible q-poly- 

nomials (Ore, [3] ) for elements of GF(qn), since each such monic q-polynomial 

m i 
E: a, Xq E GF [q, Xq1 

i=O 

corresponds to a divisor 

m 
E: axi 

i= 0 

of xd _ 1 over GF(q) for some divisor d of n. This allows a significant improvement 
of the corresponding algorithm in [1, Section 4]. 
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ADDENDUM TO 

FACTORIZATION TABLES FOR a - 1 OVER GF(q) (this issue, pp. 

by 

Jacob T. B. Beard, Jr. and Karen I. West 

University of Texas at Arlington 

TABLE I - TABLE XIV 

1. Description. For complete details and references, see the text of 

this paper. The representation used for GF(pa), a > 1, is discussed 

in [1], while GF(p) is represented as usual by the integers modulo p. 

The defining polynomial F(x) of GF(p ) appears in the appropriate 

headings. All non-linear polynomials are given in ascending order by 

degree with the variable factor suppressed in each term, including the 

defining polynomials Fix). Each table gives n, the prime factoriza- 

tion of xn - 1, and the generalized Euler function *(xn - 1) < 108. 

Linear factors are given in the form x - a, displaying the root a. 

Finally, each factorization is naturally ordered according to the degrees 

of the factors. 



TABLE 1 

FACTORS OF XN-i OM 01(2) 2 N 32 

N FACTeQS PHI 
2 (1-1) (1-1) 2 
3 (1-1) .1-1+1) 3 

5 1.1-) 1.1.1.1.1)} 15 
6 (1-1) (1.1) (1+1+1) 1+1+1) 24 

( 1-1) 11+1+0+1) 1+0+.+1) 49 
8 (t-1) (11 )l (11 )l (11 )l (11 )l (1-1) (1-1) (11 )l 128 

9 11-1) (1+1+1) (1+0+0+1+0+0+1) 189 
16 (1-1) (1.11 (1+1+1+1+1( (1+1+1+1+1 1 180 
I7 (1-11 (1,..1.1+.1+1+1+1+1+1+1) 5023 
12 t 1-1) ( 1-1) ( 1-1) ( 1-1) } e 1+1 + ( l+1+1 ) e 1+1+1) } 1+ 1+ ) 1536 
13 (1-1) (1+1+1+1+1+1+1+1+1+1+1+1+1) 4095 
12 (1-1) (1,1,0 I0 1+1+0+1,01+0+1) (1+0+1+1. (1+0+1+10 4 272 
15 ( 1-1) } 1+1+1 } 11++lofl) Z e1+0-0+1+1) + 1+1+1+1+1 } 10125 
16 (11 )l (11) (1l-1 (1-1) (1l-) (11 )l (1-1) (1l-1 (11 )s (1l-1 (11 )l (1-1) (1-1) (1-1) (1-1) (1-1) 32768 
I7 (1-1) (I+1+0+l1+l++0+fnl) (1+1-1+0+1+0+1+1+1) 6502S 
la ( 1-1) ( 1-1 ) ( 1+1+1 } ( 1+1+1) }e1+3+0+1+0+0+1) } 1+0+0+ *0+0+1 } 96768 
19 ( 1-1) } 1+1+1+1+1+1+1+1+1+1+1+1+1+1+1+1+1+1+1 } 262143 
20 ( 1-1) ( 1-1 ) ( 1-1 ) ( 1-1) } 1+1+1+1+1 } ( 1+141+1+1 } ( 1+1+1+1+1 } ( 1+1+1+1+1) 4 91520 
2t (11)t 11+1+l} (1+1+0+1) (1+0+1+1) (1+1+1+0+1+0+1) (1+0+1+0+1+1+1) 583443 
P2 (1 1- (e1.1) Z s1+1+1+1+1+1+1+1+1+1+1 + ( 1+1+1+1+1+1+1+1+1+1+1 Z 2095104 
23 (1-1 ) ( 1+1+0+0+0+1+1+1+0+1+0+1 } ( I+0+I-+O+1fu++0+0+0lul 4 *90209 
24 ( - - }e11}( 1-1 )e11}e1- ( 1-1 ) ( +1+ 1) Z 1+1+1 } ( 1+1+1 } ( 1+1+1 + ( 1+1+1) } 1+1+1 ) s 1+1+1) 6 291456 

25 (1.1) (1,1+1+1+1) (1+0+0+0+0+1+0+D.0+0+1+0+0+0+0+1+0+3+0+0+1) 15728625 
26 (1-11 (1.11) (11.001 0.0l 1)0.000,0,0,0, ( 01+1+1+1+1+1+1+1+1+1+1+1+10) 33549240 
27 (tl 1-1 *t (111 e1+0+0+1+0+0+1 } v1+0++0+0+0+0+0+0++0+0+0+0+0+0+0+0+ } 49545027 
28 ( 1-1) ( 1-1) ( 1-1 ) ( 1-1 ) ( 1+1+0+1 } ( 1+1+0*1) } 1+1+0+1 } ( 1+1+0+1 } ( 1+0+1+t } ( 1+0+1+1 Z ( 1+0+1+1 } ( 1+0+1+1 } 



TABLE 11 6 

FACTOS OF -1OVER GF(2 2): F(X) -1+1+1, 2 N 16 

N FACTORS PHI 
2 (0-C) (0-C) 12 
3 (0-0) (0-1) (0-2) 27 
4 (0-C) (0-0) (0-0) (0-0) 192 
S (0-C) (0+t*0) (0+2+0) 7S 
6 (0-0) (0-0) (0-1) (0-1) (0-2) (0-2) 1728 
7 0-0) (0+0+7+0) (0+Z+0+0) 11907 
8 (0-0) (0-0) (0-0) (0-0) (0-0) (0-0) (0-0) (0-0) 49152 
9 (0-0) (0-1) (0-2) (1+Z+Z+0) (2+Z+Z+0) 107163 

I (0-0) (C-0) (0.1.0) (0o1.0) (0+2+0) (.+2+0) 91200 
11 (0-0) (0+2+0+0+1+0) (0+1+0+0+2+0) 3139587 
12 (0-0) (C-0) (0-0) (0-0) (0-1) (0-1) (0-1) (0-1) (0-P) (0-2) (0-2) 0-2) 7077688 
13 IC-C) (I0-1Z+2+Z+1+00 (0+2+Z+I+Z+2+0) 50307075 
1+ (0-0) (C-0() (O+O+Z0 ) (O+.+Z+C) (O+Z+0+0) (O+Z+0+0) 
15 (0-C) (0-1) (0-2) (1+0+0) (2+0+0) 0+1*0) 1.1+.0) (0+2+0) 2+2+0) 
1i I0-C) (0-0) (0-0) (0-0) (0-0) (0-0) (0-0) 0-0) 0-0) (0-0) (0-0) (0-0) (0-0) o0-0) (0-0) (0-0) 



TAUX 111 

FACYOt f -I. OVU C(23) a F(X) 14041+1, 2 < 3 16 

N FACTa4S PHI 
a ( 0-01 | z0-0 56 3 (0-0) 1000) 4*4*1 
4 (0-0) (0-01 (0-01 (0-01 3534 
5 (0.0) )0.0*0*0*0) R3GG5 
& (0.0) (0.0) 0*0.0) )0*0*0) 22s,,a 7' (0.0) (0.1) 10.2) (0.3) 10.4) (0.5) (06) 323543 
a (0.0) 40.0) )0-0) (0.0) (0.0) (0.0) )0-0) 30.0) 14630064 
9 (0.0) (0.0.0) (0.3.0) (0.5+0) (0.6.02 

10 (0.0) 40.0) )0*0*0*0*0) )0+0*0+0*0) 
11 (0.0) )0.0+0*0*0*0*0,0+0.0*0) 
12 (0.0) (0.0) (0-0) (0-0) (04040) (0.040) 0.0.0) 040400) 
13 (0.0) )0.l*440*0) )04141.240) (0.4,2.4.0) 
14 (0.0) (0.0) (0.1) )0-l) (0.2) (0.2) 30.3) (0.3) )0-4) (0-4) 30.5) 10-5) *)06) 30.6) 
Is (0.0) (04040) )0404Z4Z40) (042424O0.0 )00*0,0.00) 
16 30.0) (0.0) (0.0) 40.93 (0.0) (0.0) )0-0) (0.0) )0-0) 30.0) 30.0) )0-0) )0-0) 30.0) 30.0) )0.0) 



TANSE IV 

nIMI 01 1*-1 0M W(24) , *(]) - 14001+1 * 2 < N 1,6 

N FACTORS PHI 2 30-03 30.03 PH0 3 30-01 30-51 0-01 03075 N 30.03 30.0) 30.03 30.03 31340 
5 30-03 0-3 30-.6 30.93 30-l5) 759375 

30-03 30-0) 30-53 30.5) 30.103 30.103 13t*000 7 30-03 30.0.2+0) I0.2.0.03 
a 30-03 30-01 3 0-01 . 0.0) 30.01 30.0) 30-0) .30.0) 
9 30-01 30-51 (0-101 45+2z+.o0 310.2.Zo. 

10 (0-0) 30.01 30-3) (0-3) 30-61 30-.6 30-9) 30-91 0o-tt3 30-.13 
i1 30-03 30*10*0*0*5*03 I0*5*0*0*10.03 
12 (0-01 30-.0 30-03 30-01 3 -05 30-5) 30-5) 30-51 3 T030) 30-.103 30.1 30.103 13 30-01 10+*N1*03 10+.5.503 30*1*4*03 40+2*6+03 
I (30-03 30-03 30.0.2.03 IOOZ*O3 30.Z*0*03 30.20.03i 
1s 30-01 10-11 30-22 30-31 30-.4 30-51 3 0-*6 30-73 30-8. 30-99 30-10) 30-11) 30-.13 lo3133 30.343 
16 30-01 30-01 (0-01 (0-01 30-01 30-03 30-03 30-03 30-01 10-03 30-03 )0-00 30'03 30-03 30-01 30-03 



Tkiny Y 

rFACTOWS7 l -I Onl G(25) I (X) 1+1+1401+1, 2 < 12 

N FACTeRS PHI 2 30-01 X0,01 35 t 

N X0-01 0.03 3000 3010703 
7 30-03 30,0.Z*03 30.0.0.03O 
5 30-03 30-01 30-01 30.01 30-03 30-01 30-01 10.01 
9 30-03 (300+0.0 (O*Z+ZZO+Z0Z+0 

10 30-03 30.03 t30*0,0,0,0 30*0*0*0.03 
11 (0-031 30,3,03 t30.2+03 (30+4+03 30503 30+1N*0 
12 (0-03 30-03) 0-03 30.03 (30*0*03 30I0*03 300+0. 0 30.0*0 



TABs n 10 
J0M OF -i IL 01(3) 2 N 2 27 

) FACTO4S PHI 
2 11) 41.1) )1 1) 1s .4 1-.1 31.23 414011 St 5 31.13 414141.11) 140 4 31-1) 1.-1) 1-1) 31-P2 It-E 31-2) 3224 7 31.-13 31,1.1.1.1.1.3 

1494 a 31.13 31.2) 3140413 324.1332441 2043 9 31-1) 31.13 (1-13 1-1) 31-1) 31-1) 3 13 1.1 1 
13122 10 31-1) 31.2) 341 1 3142.4241 
2 "200 11 31.1 32.241424041) )240.1 11) 117123 Lt 31-.1 31.1) 31-1) 31-2) 31-2) 31-2) 31+0*1) 31+0+13 31.01) 20992 13 (1-13 32+2+0+13 32+0.0313 324141413 322++2411 9139912 It* (1-1) (I-&)X+++++11 ltltf~+}tl9 11 (1-13 31-11 31'13 3 +t+1+1+1) 31+1+1+1+1) 31+1+1+1+t4 9447340 14 31-11 31-21 31+0+11 (324141) 3+2421) 3240+,1ol) 32404+20.1) t3 o7lo 17 31-1) 

314414014141.1.141414141.114141441) 1t 31-1) 31-13 (3-11) 1-1) (1-1) (1-1) (1-1) ) 1-1 1 31- 2) 3-) It1-L2) 31-2) 31-.2 31-2) 3-l.2 11-.2) 3-l2 31.2) 

20 31-1) 31-2) 3140+1) 314240+1+1) 3I+1+1+141) 31+1+0+4213 31+424141)1 
21 31-11 31-13 1.-1) 141414141441) 141414141.1.1 1414141414144) 
22 31-.1 31.2) 32.2+14+20+1) 314242424041 3240414241.1 314042424241) 
23 11-1) 32,2,24110,t,0,t,0,0,1) 32404041.0.1,0.2,2,1,1,1) 
24 31-13 31.1) 311) .ri-P) 31-2) 31-2) 31+0+1) 31*0+11 31*0+1) 324141) 32.141) 32+1+1) 3242.1) 32+42.1 

as s - }z11+++ }zt0+0+0+0+1'+0+0+0+0+1+0+0+0+0+1+0+0+0+0+1 } 
21 31.11 31414411 3+0+14 0402.0+10 4000+1+1, 0t,0,0,0, 1,o 2+lvl} 41+0o1+1o 11+1+)*11 41*1*1*11 27 31-13 31-1. 31-14 01-) 321-12 4 1-1) 3 1-1) 11-14 41-1) 31-11 31-14 41-1) (112 41-) 341-12 , 1-11 ) 1-1) 



TABUS WI 

maN Eor i. o13 W 2 
VW 241+1. 2 N 3 15 

N FACTOR!S Ht 
2 X0.0) 10.4) 
3 10.0)0 0.0) 0.0 '**l 

4 0.0) 0o.2 0.4) 0.4) 
5 1t00o 1 to5+ * to 0+t0 

4 0.0) (0.0) 0.0 )04) (0-4) (0.4) 405204 
7 0I 0) 4 ,3+540 +4*17401 439171 
8 :0.0) 10.1) :0.2) :0.32 )0*4) :0.5) )0-) 407) 147771U2 
9 (0.0) (0.0) )0+0) 0 0) )0 0) 0.0) )0-0) 0-0) 0-0) 

1o0 o0-0 0.4 )o 01 t 0) I 0+3+0) 044+0) 0to 74 
1t 0.0) 4+4 I +0+44+Z40) 14 I+0+74+0+040 
12 )0.0) (0.0) )0.0) to0-) )0- 10-2) 1004) (0-.4 )0-*4 10-.4 10.) 0*4) 
13 0-0) I4+4+Z0) 44I+40+0) 44+0+0+0) 44+4*4+0) 
14 :0.0) :0.4) )0+3+1+0) 10+1+3+0) 42+3+5+0) )*+1+470) 
15 0.0) 0.0) 0-00 0+5+04 10+5+0) 10+5+0) l0+470) )0+7+0) )0o+?0) 



TABUI VIII 1 

inm o 0-91 0n(5) 2 V < 2S 

3 FACT7RS PHI 
2 1.1 31.4) 14 
3 31-1 (lolol) 94 
4 1.1) 1.3) 31.3) 14-3 ) 1-5 
O 1.1) 1.1) 3113} 31.1) 3-13 3o500 

4 1.1) (1.4) 1+~1 geto)11 
7 (1.13 1.lool1.1.1 41494 
I (1.1) 1.3) 33.3) (1.4) 32+0+1) 3+0+1) 147454 
9 1-1) ! ( l 3.17z1+0 +0 + +0+1 145990 

10 31.1) (1.1) (1.1) 31. 31-1 31-4) (1.4) 31.4) 31.4) 31.4 s310000 
11 31.1) 341.1oio11 t3.1.4.4+1 39037504 
12 ( -1 31-2. 3 1-3 31-4 31+1+13 34,+3+13 44+3+13 1+.+13 34934454 
13 31-13 )1,1o*o1o1 33,1.1..13 31+.30+3+13 
14 31-13 31-.43 31,1,1,1.1.1,3 31o4.1o*o14*)13 
15 31-13 1,1) 1 3-1. 1 1-1 1+1+1) 3 z1+1,1 31+1+13 1+1+1) 41+1+13 
14 31-.1 31.23 31-.3 31-43 32+0.+3 3 3+0+13 31+.0+0+0+13 4330+0+0+13 
17 31-.1 11 .1,1.1,1,,lolololl1l1+oI 
1 31-13 31-.4 31+1+1 31,4++13 31.0+0+1+0+0.13 3z1+0+0++0+0+1O 
19 31-11 34,4,3.4,,3,3,30,13 400o+2+3+3+X31+3+1+13 
20 31-13 31.13 31-1 31-1 31-13 31-23 31-.1 31-23 31.-l 31.-1 31-33 31-33 31-33 31-33 31-33 31-4) 31-43 

31 3 1-13 3z1,1.13 3 z1,0,1,13,0.13 3lolool+lo.13+ 3 z1,4,3.1,3,4,13 
33 31-13 31.43 31.3,4,4.1.13 34.1.1,4.t1, 31.1.4,4,3,13 34,3,1,4,4,13 

24 31-13 31.23 31-33 31-43 32+0+1. (3+0+1 3+1.313 41+131.. 3 33+11 3 4+2+1 3+3+13 34+3+13 31+,+11 31+4+13 
35 31133113 131-1 3 11 31.13 11 31.13 31.13 I 31.13 11 111 31.13 31.13 31-13 )1-13 

Otased on the CPU ti_ of an inoonclusive run, wa are reasonably certain that (x23 - 1)l(x - 1) has to prim fatora of dagwra 
11 or *Ila ia prim. We ronojcture it is prim. 



TAM5L&M 13 

EANS OF O- U CW(S2) s y(X) 21+1 * 2 < N < 10 

N FACTORS PHI 
2 (0-0) X0-12 57A 
3 (0-0) (0-l) ( 0-1.) 1232 
* (0-0) 40.6) (0-12) 0.18 X2177A 
* 1.0-0) 0-03 0-03 0-.0 I 0-0) 9371000 
A 30.03 X0-*} X0-8} X0-1a2 X0-1*} 30-203 
7 30-03 P12+S.13+03 X12+1+17+03 
a 30-.0 30-33 X0-*} 30-.1 X0-12} 30-151 30-133 X0-21} 
9 30-03 3.83 0 0-13 34.+Z+Z+03 320+z.zAo0 

10 30-03 30-.0 30-03 30-o0 30-0. 30-123 30. 123 0-123 30-123 30-123 



TABU x 14 
S 

03I N-I (7) M 2 V < 

N FACTORS PHI 
2 (1-1) (1.A) 36 

3 
1.1- (1-2) (1-3 (1 4)725 

7 (11) ( 1-1) (11) (1.11 (1-1) (1-1) (1-1) 70539, 
a 1-1 I 1.5 .1*0+1O u 1+3+1) 1+*+1) 393121I 
9 (1.1) (1-2. 1.1- (3+0+0+1) (5+0+0+1) 252A4224 

12 (1-1) (1-2) (1-3) (1-4) (1-5) (1*-) (1+0+1) (2+0+1) (4+0+1) 
13 (1-1) ( 11.1 141414141) 1 
14 (1-1) (1-1) (1-1) (1-1) (1-1) (1-1) (1l'1 (1-6) (1-6) (1-6) (1-6) (1-1' (1-6) (1-6) 

is (1-1) 11-2) (1-4)X++++}X++*21 *12*t 



TANS XI 1S 

rA M OF OU C0(11) 2 <15 

N FACTORS PHI 
2 (1-1) (1.10 100 3 1-1) 4t1,).) 

1200 * 41-.1) 1-10) O1+0+'U 12000 
5 411) 1.-3) 114) (15) (19) 100000 6 (1.1) (1.10) (1+1,1) t1A10+1) 1440000 7 (1.1) )10*.5+,1) 10+4+7*1) 17465000 I 41-1) (1.10) (1.0.1) 10.3.1) 410.8+1) 
9 1-.1) 1+.11) )10*0*01*00+.1) 

t10 (411) *1.24 1-3 (14 (15) 41.44 (1-7 41.8) *1 9) )110) 44*15040 
1t )1'1) 1-.1) (1-01) )1t) '*(1) 151) (1-41) 1-1.1 0.t1 1-) ) 1-)) 

12 (1.1) )1.10) t1.4.4,1 10,4,1,) t*I)1***))0471 13 )1*1) ) 1) 1*5) 1 
110 (1-1 11-10) {+*6*4+11 (1044*5+1) 1+4b+G+t (10+6+7+1) 
is (1-1) 11-3) (1-41 (15) (1-9) (1.+I*I) (9+3+1) (5+4*+t (34541) (4+941) 



TANSZ XII 

Yti 07 x*-i CW(1) 2 II '1 

N FACTORS 
P34 2 1.13 1 -123 144 3 (1.13 (1-33 (1*9) 1736 4 (1.33 31.53 31.63 31*323 ~~~~~~20734 5 ( t1.33z (1,1..1.13 

}342720 4 31-13 1-31 31-.4 31-.9 31-10 31.123 2985584 7 31.13 . I31.3.1 31,5,13s~ 3 {1.4*1 54688534 
* t-1) (I-S) 11-8) it-t2) ts+0+X} (8+0*1) 

S 1-1) 31.33 31.93 34*+0+01 3tO1I.0713 
10 31.13 31-123 31*1* 1 1 3*121.2.13 

12 31.133.2 31.33 31.43 31.83 31.43 31.73 31.53 31.93 31-10) 311113 31.123 13 (3-1 31-.1 31-X1 31-t1 (1-X1 31-.1 31.13 31.13 31.13 (1-X1 31-X1 31-*1 (1-1 14 3 -1 3 31123 } t331 51 31+4,13 31.7+13 t3s1 *13 t31.O1 1 1s 31.13 - 1-31 31*93 31*1*.1*13 331+9*3.13 38+1+3,9*13 



tu lux 

1AUOF 10-1 OM W(17) 2 2V 15 

N FACTORS PHI 2 (1-1) (1-1IN 83' 3 (1-1) (1+1+1) N303 
* (1-1) ( 1.N) } (1-13) (1-13) "931 S (1.11 } (1+1+1+141) 1333310 6 ( 1-1) } z1-16 ( z+1v1) 4 1+16+1) 1 t*3366 
7 (1-1) (1+1+1+1+1+1+1) 
* (1-1) (1-.1 (1)* 1-3) h1-9) (1-13) dl-15) (1-13) 9 (1-1) (1+1+1) (1+3+11 (,1++1) (1+10+1) 

10 ( 1-1) ( z 16* } z1+1+1+1+1) } 1+16+1+16+1 } 
it ( 1-1 )z11111++++++ 
12 (1-1) (1-4) (1-13) (1-16) (1+1+1) (16+1#+1} (16+13+1) (1+16+1) 13 (1-1( (1+5+2+4+&+N3S1 (1+13+2+12+2,13+1( 
1I (1-1) (1.13) (1+1+1+1+1+1+1( (1 1*)131,13,1( 
is ( 1-1) } 1+1+1) } 1 1+1+1+21 } 1+1 1+15+5+1) } 1+5fl+15+11+1 



TAMUTZfl 

J O O-1 O 1(19) 2 3 ?12 

N FACTORS PHI 

a .1-1 i 118a 329 
3 (1-1) (1-.7 (1-11) ISSS 
N (1-1) ( z1.18) (z19091) AINANO* 

(1.1) (1.7) (1*3) (111) (1.12) )1*15) 2012229 
7 (1-1) (1,191911( 
1 (1-1) (1.15 ( 1) 18+9+1)L191l (11 ) 

11 
z 

1-1) (IJ (18 1+++11-1+1+1 1-12 (1114++)4++)(101 



?AXIM IT 

THOUs OF z'-1 Xu 0(23) 2 3 10 

N FACTORS PHI 

a (1-1) z1.22) NaN 
3 (11 (I*1.1XI. ) 1151N 

6 (1-1) (1.21) (1+1+1) (1+22+1) 
7 ( 1-1)} (2*5.+1O.1 ) (22,13,14,1) 
a (1-1) (1t.2 (1+0+1) (1+45+1) (1.15.1 

10 (1-1) (1.22) (1,141,1*1 (1.2241.22.1) 


