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AM-The crystal structure of the title compound has been determined from X-ray diffractometer 
data by direct methods, and refined by full matrix least squares techniques to R = 0.057 for 1231 
reflections. The crystals are monoclinic, space group C2/C, cell dimensions a = 1665, b = 987, c = 
1443 pm, ,9 = 107.37” and Z = 8. The conformation of the tetrahydro-1,2-oxazine ring is a chair with the 
N-substituent equatorial. There is evidence of significantly greater torsional angles around the N and 0 
atoms than around the ring C atoms, showing the ring to be more puckered than cyclohexane. The 
hydrogen bond is between the acid group on one molecule and the ring nitrogen on its neighbur. 

INTRODUCIlON 

In connection with our current investigation of the 
tetrahydro- 1,2-oxazine ring’ it became important to 
have precise data relating to molecular geometry, 
interatomic distances and torsion angles for this 
system. A crystallographic study became doubly 
important since so little is known about the 
geometry of hydroxylamine, and even less about 
that of its derivatives. Giguere and Liu’ deduced 
from IR spectral measurements on hydroxylamine 
that the N-O bond length is 146 pm, and that pos- 
sibly more than one conformation is present. A 
crystallographic study of N-methylhydroxylamine 
hydrochloride’ showed an N-O bond length of 
145 pm and a tram arrangement of N-CH, and 
OH about the central N-O bond. However no 
quantitative data exist about the molecular 
geometry of any hydroxylamine derivative as the 
free base. 

In the absence of accurate and reliable experi- 
mental data on the geometry and conformation 
energetics of hydroxylamine and its derivatives 
molecular orbital calculations offer the next best al- 
ternative. It is clear from those studies available in 
the literature&’ that the conformational situation in 
hydroxylamine is vastly different from that in 
ethane. Allen’s group found that the barrier to inter- 
nal rotation in hydroxylamine is of the form shown 
in Fig 1.’ From this result and from the similar cal- 
culations by Pedersen and Morokuma’ it is appar- 
ent that the staggered form (c) which corresponds 
roughly to the expected arrangement around the 
N-O bond in tetrahydro-1,2-oxazines with an 
equatorial group on nitrogen, is about 2 kcal.mole-’ 

tin both paper?’ these authors misquote Giguere and 
Liu’s estimate’ of the N-G bond length of 146pm as 
141 pm. A bond length of 146 pm was however assumed in 
Refs 4 and 5. 

more strained than form (a). In our cyclic deriva- 
tives we would therefore expect the torsion angle 
about the N-O bond to be greater than 40“. The 
arrangement (b) corresponding to an axial N- 
substituent is 8 kcal/mole higher still, therefore we 
expected to find the N-substituent equatorial. 

The INDO calculations of Gordon and Pople6.’ 
lead to a qualitatively different picture of the hyd- 
roxylamine molecule, and to an N-O bond length 
(128 pm) that is too short.t Since these calculations 
involve a greater degree of approximation than the 
other examples discussed, and since the bond 
length is closer to that of a double than a single 
bond we shall not consider them further. 

One point of particular conformational interest in 
the structure of tetrahydro-1,2-oxazines is that 
axial groups on each of the four ring C atoms suffer 
different types of non-bonded interactions and are 
subject to different 1,3-trans-annular distances. 
The information that we had available on the con- 
formational equilibria of Me groups on each of 
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these four C atoms clearly demanded a quantitative Table 1. Fractional coordinates with estimated stan- 
investigation of these distances. dard deviations in parentheses 

We therefore undertook an X-ray study with two 
objectives in mind: to increase our knowledge of 
the molecular geometry of hydroxylamine deriva- 
tives and to back up the conformational results on 
the methyl tetrahydro-1,2-oxazines. 

xla ylb 

O(1) 
N(2) 
C(3) 
C(4) 
C(5) 
C(6) 
C(11) 
C(12) 
C(13) 
C(14) 
C(15) 
C(16) 
C(17) 
C(21) 
(X11) 
D(12) 
H(6) 
H(16) 
H(5) 
H(15) 
H(4) 
H(14) 
H(3) 
H(13) 
H(21) 
H(22) 
~(23) 
H(24) 
H(26) 
H(27) 
H(31) 

0.4297(2) 0.4879(2) 
0.361q2) 0.3986(3) 
0*3294(2) 0.3309(4) 
0.2923(3) 0.4366(5) 
0*3592(3) 05417(5) 
0.3%5(3) 0.5970(4) 
0.3988(2) 0.3042(4) 
0*4702(2) 0*2170(3) 
0*5517(2) 0*2659(4) 
0.6172(2) 0.1903(3) 
0*6@22(2) 0%39(3) 
0.5210(2) 0.0134(4) 
0*4554(2) 0.08%(4) 
0*6712(2) 0*0178(4) 

0.3586(2) 
0.362q2) 
0*2667(3) 
0.1895(3) 
0.1895(3) 
0*2910(3) 
04433(3) 
0.43 14(2) 
04629(2) 
0.45Oq2) 
04051(2) 
0.3755(2) 
0.3887(3) 
0.3871(3) 
0.4131(2) 
O-3487(2) 
0.2972(39) 
0.3 150(39) 
0.1420(39) 
0.1765(40) 
O-1 128(42) 
0.2065(38) 
0*2745(36) 
0.2548(35) 
04434(36) 
0.5026(40) 
0.4%9(33) 
0.4706(36) 
O-3421(37) 
0.3665(36) 
0.3957(40) 

EXPERIMENTAL 

N-(pcarboxybenzyl)- tetrahydro -1 ,Zoxatine was pre- 
pared by the reaction of tetrahydro-1,2-oxazine (1 mole) 
with p-bromomethylbenzoic acid (1 mole) in the presence 
of NaXO, (2 moles) in refluxing EtOH. The compound 
was purified by crystallisation from water m.p. 155-158”. 

Crystal data C,2H,SN0,r M = 221. Monoclinic a = 1665 
(2), b=987(1), c = 1443(2)pm, fi = lCG’.3P, U = 
2264.9 x lo” pm’, D, = 1.29 gm cm-’ (by flotation in aque- 
ous silver nitrate), Z = 8, D. = 1.307 gm cm-‘, Space group 
C21c (CZhNol5I. MO- Ka radiation A = 7147 pm. 

C&tallogr&hic measurements. Unit cell dimensions 
and space group were determined from oscillation and 
We&se&erg photographs taken with MO - Ko radiation. 
Data was then collected on a Hi@ and Watts linear diff- 
ractometer using MO - Ka radiation. Levels M kl and h 
O-8 1 was collected. Intensities were corrected for the ag 
propriate Lorentz and polarisation factors and reflections 
with an intensity < 3.00 o were rejected. 1231 reflections 
were obtained. 

Structure determination After attempts to solve the 
structure from the 3dimensional Patterson function had 
failed the problem was tackled by direct methods using 
the LSAM series of programs devised by Peter Main of 
York University. 

Seven sets of phases were generated for 253 reflections 
with [El > I.3 of which that with the best figure of merit 
provided the solution to the structure. The E map based 
on this set showed the positions of all the non-H atoms, 
but did not allow unambiguous identification of the ring 0 
atom. Treating this atom as a C atom, structure factors 
(R=O44) and a Fourier map were calculated which al- 
lowed identification of this atom. Thereafter the structure 
was refined by the full matrix least squares technique and 
after five cycles of refinement with isotropic temp factors 
R was 0.149. Four further cycles with anisotropic temp 
factors included reduced R to 0.100 at which point a 
difference map enabled location of all the H atoms. Two 
cycles refining H positions using assumed anisotropic fac- 
tors related to those of the directly bound carbon, reduced 
R to 0.074. A weighting scheme was introduced where 
W=1ifFo>l5andW=1/(1+((F-15)/653’)ifFo>15. 
Four cycles of refinement of ali‘parameters’ except the 
temp factors of H atoms produced a final R of 0.057. 

All computations were performed on the Stirling Uni- 
versity Elliott 4130 system with programs described in 
Refs 8 and 9. Scattering factors were taken from Ref 10. 

DISCUSSION 

The final atomic coordinates, anisotropic temper- 
ature factors, bond lengths, bond angles and torsion 
angles are presented in Tables 14. The structure 
consists of molecules in the O-acid form linked by 
H-bonds. The conformation of the 1,2-oxazine ring 
is clearly seen to be a chair, with the N-substituent 
equatorial (Fig 2). 

0.7451(2) 0.0425(3) 
0.6596(2) - 0.1280(3) 
O+l29(38) 06621(58) 
0.355q37) 06439(57) 
0.3324(35) 0*6234(57) 
04031(38) 0.5065(56) 
0.2674(34) 0*3894(56) 
0.2451(37) 04853(57) 
0.2836(32) 0.2639(M) 
0*3748(33) 0*2874(54) 
Oe355q33) 0*2459(53) 
0.4199(33) 0.3579(54) 
0.5661(30) 0.3600(50) 
0*6748(34) 0.2216(51) 
0.5095(31) 0.7888(54) 
04006(34) 0.0561(51) 
0*7851(36) - 0.0153(56) 

Fig. 2. 
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Table 2. Anisotropic temperature factors X 10’ with standard deviations in 
parentkies 
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O(l) 33(l) 
N(2) 25(l) 
C(3) 350) 
C(4) 49(l) 
CuI 72(2) 
C(6) 5%2) 
C(ll) 35(l) 
C(l2) 300) 
C(l3) 31(l) 
C(l4) 29(l) 
CU5) 32(l) 
C(l6) 38(2) 
C(l7) 29(l) 
C(21) 4w2) 
(X11) 31(l) 
Of13 6X9 
H(3) 6 
H(lj) 6 

H(4) 7 

HU4) 7 

H(5) 7 

HW) 7 

H(6) 7 

H(16) 7 

H(21) 6 
H(22) 6 

f-W3 5 

H(24) 6 

H(26) 6 

H(27) 6 

H(31) 7 

%(3) 
102(3) 

118X5) 
161(6) 

W6) 
99(5) 

115(5) 

98(4) 
91(4) 
88(4) 
7%4) 
78(4) 
98(4) 
89(4) 

140(4) 
110(4) 

16 
16 
18 
18 
18 
18 
18 
18 
16 
16 
13 
16 
16 
16 
18 

58(l) 6(l) 
49(2) 1X2) 
52~2) 32) 
52(2) 30(3) 
58(2) 35(3) 
68(3) 17(3) 
53(2) 18(2) 
36(2) 12(2) 
44(2) lo(2) 
45(2) 4(2) 
43(2) %2) 
53(2) 2(2) 
56(2) 2(2) 
W2) 13(2) 
81(2) 15(2) 

183(4) - l(2) 
8 0 
8 0 
9 0 
9 0 
9 0 
9 0 
9 0 
9 0 
8 0 
8 0 
7 0 
8 0 
8 0 
8 0 
9 0 

16(l) o(2) 
14(l) o(2) 
6(l) - 12(3) 
l(l) - 4(3) 

22(2) 15(3) 
22(2) lo(3) 
19(l) 4(2) 
12(l) 7(2) 
9(l) - 4(2) 

lo(l) o(2) 
160) lO(2) 
18(2) l(2) 
140) 2(2) 
22(2) 4(3) 
20(l) - 242) 
6U2) - 53(3) 

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

The tetrahydro-1,2-oxazine ring can be consi- 
dered in two parts (CNOC) and (CCCC). The first 
has shorter bond lengths and greater internal tor- 
sion angles, whilst the second is more nearly cyc- 
lohexane like in character with normal C-C bond 
lengths and torsion angles of CQ 55”. 

The torsion angle about the N-O bond (67”) is 
the largest in the ring and is markedly larger than in 
cyclohexane. Since in a perfect cyclohexane chair 
the ideal torsion angle is 60” yet molecular forces 
conspire to reduce this to 55”” it is likely that there 
is still some torsional strain present in N-O bond 
of tetrahydro-1,Zoxazine. This will mean, in terms 
of Fig 1, that the equilibrium position is away from 
C in the direction of A, as MO calculations predict. 
Alternatively one can say that the tendency of 
N-O bond in the ring to have a large internal tor- 
sion angle is constrained by the four carbon bridge 
so that the angle only reaches 67’.* 

The intramolecular H bond is from the acid group 
in one molecule to the N atom in its neighbour. The 

*Ring internal torsion angles and the torsion angles in 
fIgwe one differ. A corresponds to a ring torsion angle of 
+l#pCto+WandBto-60”. 

TETRA VOL. 30 NO. 9-E 

H atom in the H-bond is nearer to the 0 atom 
(97 pm) than to the N atom (170 pm) showing that 
the hydroxylamine part of the ring is essentially like 
that of the free base and not like a quaternary salt. 
It is probable that the H-bond has little effect on the 
geometry at nitrogen since MO calculations on H- 
bonding by Pople” show that even moderately 
strong H-bonds do not have a significant effect on 
the molecular geometry of ammonia. 

The N-substituent is in an equatorial position. 
Whilst it is always possible that this is due to crystal 
packing forces or to the presence of the H-bond, it 
is more likely that this represents the stable confor- 
mation at nitrogen in the free molecule. Katritzky’s 
groupI have shown that the parent compound has 
an exclusively equatorial N-H group, and the MO 
calculations” on hydroxylamine show a very high 
energy for the torsional arrangement involved with 
an axial N-substituent. 

The bond angles around nitrogen show the N- 
substituent to lean towards the oxygen. The O-N- 
benzylic C angle is 104.8”, whereas the C(3)-N- 
benzylic C angle is 113.7”. This may be caused by 
the non-bonded repulsions between the N sub- 
stituent and oxygen being lower than those with the 
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Table 3. Interatomic distances and angles 
(a) Bonded distances (pm) estimated standard deviations are O-6 pm for all distances except 

C-H estimated as 5 pm 

WWX) 151.2 C( 1 l>H(22) 100 
C(6)-W) 144.6 C(12W13) 138.2 
CK+I-W) 97 C(12)-C(17) 138.9 
C(6>H(16) 106 C(13)-H(14) 137.8 
C(5M4) 152.2 C( 13)-C(23) 106 
C(5>H(S) 104 C(14)cW) 139.4 
C(5)_HU5) 105 C( 14)-H(24) 100 
C(4)-C(3) 
C(4)-H(4) 
C(4)-H( 14) 
C(3)-N(2) 
C(3)-H(3) 
C(3)-H(13) 
C(ll)-C(l2) 
C(1 U-N(2) 
C(ll)-H(21) 

151.7 C(15>C(16) 138.2 
102 C(l5)_C(21) 148.9 
Ill Cil6jCi17j 138.6 
147.8 C( 16)-H(26) 102 
100 C(17)-H(17) 97 
104 C(21)-0(1 I) 131.7 
151.9 C(21)-O(12) 121-o 
148.3 N(2)-0(1) 145.6 
% 0(1 l)-H(31) 97 

(b) Interbond angles (“) with estimated standard deviations in parentheses 

CWW+CW 109.6 
C(6W5)_H(5) 109.0 
C(6)-C(5)_H(15) 103.9 
C(6)-W)-N(2) 109.1 
c&c(6)-O(l) 110.4 
C(5bc(6)-H(6) 113.7 
C(5)-C(6)-H(16) 113.9 
C(5>c(4)-c(3) 109.4 
c(5)_c(4)-H(4) 114.7 
C(5)-C(4)-H(14) 108.5 
c(4W5tH(5) 111.3 
c(4)-C@)-HU5) 114.5 
c(4)-C(5)-N(2) 109.0 
c(4)-C(3)-H(3) 111.1 
C(4)-C(3)-H(13) 110.2 
C(3)-C(4)-H(4) 108.9 
c(3W4)-HU4) 108.3 
CQ)_N~2KXll) 113.7 
Cbj-NiZj-oil)’ 108.0 
C(ll)-C(12)-C(13) 119.3 
c(ll)-c(12)-c(17) 121.5 
C(1 I)-N(2)-0(1) 104.8 
C( 12)-C( I 1)-N(2) 115.4 
C(12)-C(ll)-H(21) 108.2 
ciizj-cil ijm22) 1 IO.7 
C~l2W~13)-C(14) 120.3 
cii2j-Cii3j-c(23j 122.3 
C(12)-C(17)-C(16) 120.6 

(0.3) C(12W17tH(n) 118.3 (2.0) 
(2.0) C(13)-C(12)-C(17) 119.2 (0.3) 
(2.0) C(l3)-c(14)-c(15) 120.5 (O-3) 
(0.3) C(13)-C(14)-H(24) 123.9 (2.0) 
(0.3) C(14)-C(13)-H(23) 117.4 (2.0) 
(2.0) C(14)-C(15)-C(16) 119.2 (O-3) 
(2.0) C(14)-C(15)-C(21) 121.7 (0.3) 
(0.3) C(lS)-C(14)-H(24) 115.6 (2.0) 
(2.0) C(lS)-C(16)-C(17) 120.0 (0.3) 
(2.0) C(15)-C(16)-H(26) 119.2 (2.0) 
(2.0) C(15)-C(21)-o(11) 114.2 (0.3) 
(2.0) C(15)C(21)-0(12) 122.7 (O-3) 
(0.3) C(l6)-C(l5)-C(21) 119.1 (0.3) 
(2.0) C(l6)-C(V)-H(27) 121-o (2.0) 
(2.0) C(17)-C(16)-H(26) 120.7 (2-O) 
(2.0) cizij-0(l I)-H(31) 
(2.0) N(2)-C(3)-H(3) 
(0.3) N(2)-C(3)-H(13) 
(O-3) N(2)-C(1 l)-H(21) 
(0.3) N(2)-Ul l)-H(22) 
(0.3j Gl j-C(6)-H(6) 
(0.3) 0(1)-c(6)-H(16) 
(0.3) O(ll)-c(21)-O(12) 
(2.0) H(6)-C(6)-H(16) 
(2.0) H(S)-C(5)-H(l5) 
(0.3) H(4)-C(4)-H(14) 
(2.0) H(3)-C(3)-H(13) 
(0.3) H(12)-C(1 l)-H(22) 

108.6 
105.0 
109.3 
104.1 
107.9 
105.8 
106.5 
123.0 
106.0 
108.2 
106.9 
112-o 
110.3 

(24) 
(2*0) 
(2.0) 
(2.0) 
W) 
(2-O) 
(243 
(0.3) 
(3.0) 
(3.0) 
(3.0) 
(3.0) 
(3.0) 

Table 4. Torsion angles in tetrahydro- 
oxazine rina(“). The torsion angle A-B-C- -. 
D is positive if, when viewed-in projec- 
tion along the bond IS-& the sense of 
rotation from BA to CD is clockwise. Es- 

timated standard deviation O-4” 

O(l)-N(2)-C(3)C(4) 
N(2)-C(3)C(4)-C(5) 
C(3)-C(4)_C(5>c(6) 
C(4)-c(5>C(6>0(1) 
C(n-C(6)_W)_N(2) 
C(6tW)-N(2W3) 

-64.3 
+ 57.9 
-53.1 
+ 56.2 
-63.2 
+67.1 

C(3) H-atoms. Another bond angle feature is the 
opening out of the N-C-C angle at the benzylic car- 
bon (1154”). This may be a means by which the 
benzene ring minimises its non-bonded interactions 
with the ring atoms. 

The N-G bond length is 145.6 pm, in agreement 
with the estimate made by Giguere and Liu.’ 

In order to correlate the results in this paper with 
the conformational equilibria discussed in the fol- 
lowing paper, which relate to tetrahydro-1,2- 
oxazines carrying C-Me groups, we used the 
geometry found in this work to calculate positions 
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Table 5. Observed positions of ring atoms and 
calculated positions of methyl groups at- 
tached to ring carbon atoms in orthogonal 

coordinates (distances in pm) 

X Y Z 

01 561.0 481.7 494.0 
N2 445.3 393.5 498.4 
c3 433.4 326.1 367.1 
c4 404.6 431.2 261-O 
:: 516.5 535.0 535.1 589.6 401.0 260.9 

Me3A 565.4 253.4 335.5 
Me3E 318.5 223.8 373.1 
Ma4A 270.4 500.0 292.1 
Me4E 3%.9 363.6 122.8 
Me5A 647.8 469.6 214.0 
Me5E 479.8 650.5 165.8 
Me6A 407.6 663.2 446.5 
Me6E 654.5 686.6 404.8 
Cl1 472.8 300.1 610.7 

distances were 154 pm, Me-C-Me angles at 109*5” 
and the Me-C-Me plane was perpendicular to the 
plane of the three closest ring atoms. The calcu- 
lated positions of these imaginary groups in the unit 
cell are given in Table 5, and the calculated transan- 
nular distances are given in Table 6. As expected 
the axial Me groups are closer to the hetero atoms 
than to the relevant ring C atoms. Moreover the 
axial groups on C(4) and C(5) are seen to be sub- 
stantially less hindered than those on C(3) and C(6). 
These results will be combined with those in the 
following paper to argue that oxygen is “softer” 
than nitrogen. 
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STRUCTURE FAOTORS FOR ~~PARACAABOXYEEN~YL-TETRA~YDRO=~~2~OXAZlNE 

H K L FOBS FCALC H K L FOBS FCALC H K L 

0 0 4 
0 0 6 
0 010 
0 012 
0 Old 
2 O-lb 
2 O-14 
2 0.12 
2 O-8 
2 O-b 
2 o-4 
2 0 6 

2 0 8 
2 010 
2 II12 
2 016 
4 O-16 
4 O-14 
4 O-12 
4 O-10 
4 0 -8 
4 0 -b 
4 0 -4 
4 0 2 
4 0 4 
4 0 8 

04,s 
t9,b 

3.9 
1317 

3 
4,s 
33.5 
4,7 
402 
25.9 
12.2 
9.1 

2014 
10,) 
4,? 
4.1 
a.7 
718 
3*2 
2.4 

42.0 
3015 
39.9 

'::: 

-3714 
-1(1,7 
-412 

-1310 
414 

3 
-3215 

513 
-512 

-2513 
12.4 
9,s 

-2017 
IO,6 
-316 
4*7 

-910 
896 
383 
280 

-41.7 
-31.0 
-4111 
13,O 
2.7 

10 0 -6 
10 0 -4 
10 0 -2 
10 0 0 

:i : 1: 
12 O-lb 

:27 00% 
12 0..El 
12 0 -6 
12 0 -4 
12 0 -2 
12 0 0 
12 0 4 
12 0 6 
12 0 8 

12 0 10 
14 o-12 
14 O-10 
14 0 -0 
14 0 -6 

14 0 -4 
14 o-2 
14 0 0 
14 0 2 

at*: 
5:s 

2109 

t:: 
318 

1i:t 

2:::: 
599 
17,s 

5:; 
2001 

::: 
687 

ll*S 
1l.b 
5417 

2::: 
15.5 

303 

-12,o 
so,2 
l 5,b 

-25,o 
l b,b 
596 

-4,s 
604 

-10,S 

2::: 
-5,7 
-18,l 

2,9 
-b,7 

-21,4 

x:: 
-7,o 

-1290 
12.6 
56,b 
304 

-24,b 
-15,s 
-4,0 

:. tt2 
a A4 
2 1mi2 
s l=IO 
s 1-F 
s 1-b 
s l-7 
3 l-b 
3 l-5 
3 l-4 
3 1-s 
s i s 
314 
315 
Sib 
3 17 

::: 
2 110 
3 111 
3 112 
5 113 
3 115 
3 tie 
5 1-14 

FCALC 
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H K L roas FCALC H K L FOBS FCALC W K L FOR8 WALC 

4 010 
4 0 14 
6 o-12 
6 0.10 
6 0.8 
6 O-6 
6 0.4 
6 o-2 
6 0 0 
6 0 2 
6 0 4 
6 0 6 
6 0 6 
6 010 
6 014 
6 016 
6 0.14 
b O-10 
s 0 -8 
p O-b 
* 0 -4 
i. 0.2 
0 0 0 
8 0 2 

k 00: 
.~ 010 

1 r’ G-15 
I’, 0 -0 
7 1.9 
7 i-8 
7 l-7 
7 I.6 
7 1.5 
7 I.4 
7 1-3 
7 1-2 
7 l-1 
7 IO 
711 
7 12 
7 13 
7 14 

::: 
718 
7 19 
7 110 
7 lli 
7 112 
9 1=1e 
9 1.16 
9 1.15 
9 1.13 
9 1.12 
9 1.11 
9 1.10 
9 1 -9 
V 1 -6 
9 1 -5 

1 -3 
: l-1 
911 
Yl2 
Yl5 
016 

: 1 7 i a 
'I 1 9 
1 1 13 

11 1.15 
11 1.12 
11 l-11 
11 1 -P 
li 1 -7 
11 l-5 
11 1 -4 
11 1 -3 
11 1 -2 
11 1-l 

1601 

5*: 
1s:9 
6,6 

1317 
7.4 

31*3 

3,":s 
14,3 
1211 
17,5 
4.0 
484 
4,0 

1205 

3::: 
15.2 
i4,2 
306 
6.9 
9.6 

16.1 
9.7 
5.6 
4.0 
15.7 
4.6 
1218 

3::: 
21,6 
17.2 
la,9 
16.2 
25.5 
22.2 
10,7 
1507 
16~0 
27.2 
6.5 
15.1 
9*1 
6.1 
4,2 
410 

::; 
511 
b,b 

::; 
9,4 
7.0 
4~6 
3,2 
3.1 

33,O 
4.7 
7.5 

lleb 
4.6 

5:: 
3.4 
4.7 
5.3 
3.b 
4,b 
8.0 
3.2 
5.8 
7.7 

15.2 
24.6 
16.2 
5.7 

15,8 
5.2 

-2,5 
-15.4 

7.9 
13.3 
7.9 

-3115 
-712 

-33,s 
-14,7 
11.8 
10.5 
583 

-2,9 
4,8 

12,s 
-519 

-3715 
-1510 
1416 
317 
814 
1110 

-1510 
-Y,9 
f-2 
4,3 

-lb,1 
5,2 
t2,4 
-4,2 

-2915 
-1601 
-1417 
-17,o 
-1513 
24,4 

-20,P 
1017 
lb,4 

-1507 
2517 
-616 

-1416 
-8,7 
6,6 

-414 
-218 
4.2 
4r6 

::: 
586 

-7,2 

;': 
4:7 

-1,5 
317 

-3c,5 
4.7 
6,7 

-11,3 
-4,) 
516 
3.7 

-3.7 
-4*1 
4.7 
2.8 
4,a 
709 

-7.3 
-5.3 
-Y,P 
15.1 
24.6 

-15.9 
503 

14 a 4 
lb 0 -8 
16 0 -6 
16 0 -4 
16 0 -2 
16 0 0 
16 0 2 
16 0 4 
16 0 6 
16 O-12 
18 0 4 
20 0 -8 
20 0 2 

: :-:: 
1 A3 
1 l-12 
1 l-9 
1 1.8 
1 l-7 
1 1-s 
1 1.4 
114 
115 
116 
117 
119 
1 1lC 
1 111 

11 1 6 
11 1 9 
13 1.12 

:f: :-1: 
13 1 :e 
13 1 -6 
13 1 -5 
13 1 -3 
13 1 -2 
23 1 -1 
13 1 0 
13 1 2 
1s 1 3 
13 1 4 
a3 1 7 
13 1 6 
15 1.14 
15 1.11 
15 1.10 
15 1.9 
15 1 -8 
19 1 -6 
15 1 -5 
15 i -4 
15 1 -3 
15 1 -2 
15 1 -1 
15 1 0 
15 1 1 
15 1 4 
15 1 5 
15 1 b 
17 1 -9 
17 1 -8 
17 1 -6 
17 1 -5 
17 1 -4 
17 1 -2 
I7 1 i 
I7 1 2 
19 l-1 
19 1 1 
19 1 2 
21 1 -1 
fl 2 3 
0 
0 ;: 
3 2 6 
0 2 7 
9 2 8 

517 
1086 
5,) 
lot5 
916 

55:: 

z:: 
401 

VJ t 

::: 
11,6 
ill0 
916 
6.6 

1915 
6,l 

5206 
6905 
3.3 

x 
13:2 
9.3 

17,o 
10.6 
810 

7):: 

;:', 
1081 
3*4 

12.0 
21.3 
20.1 
12tl 
0.9 

% 
1;:: 

1::; 

9:5 
9,) 

12,7 
1499 
8,9 
1219 
26.6 

::: 

:z 
616 
9.7 
612 
6.7 

i:: 

i:; 

::: 
5.4 
6.0 

::; 
3.9 
3,7 

24.5 
92.8 
27.0 
15,9 
8.3 

24,4 

-5,2 
10,2 
.5,6 
9,9 
10.2 
-2,s 
-4,l 
-5,S 
419 

-316 
919 

-7,) 

3:: 
ii*4 
1016 

.lO,O 
-515 

-1619 
596 

-5119 
72,l 
-311 
38,O 
5691 
1317 
9,) 

-17,9 
-11,6 
-?,S 
-5,o 
717 

-912 
-019 

-lo,8 

1::: 
2212 
20,o 
1107 
889 

-1210 
.3,9 
-9,a 
-0,s 

:;:: 
l 9,l 
908 

-12,S 

t;:: 
12,3 

-2611 

::: 
ill0 
19li 
682 

-10,8 
-618 

.:*; 
5:2 

-813 
-115 

::: 
.3,9 
.6,5 
-3,2 
.3,6 
-215 
-3,l 

-2417 
-95,o 
-27r3 
1416 
9*1 
24,3 

5 1.12 
5 l-10 

: t-i 
4 1:7 
5 l-b 
5 1.5 
5 1.4 
5 I.3 

3 :-; 
511 
5 12 

: 'i: 
s15 
516 
517 
510 
519 
5 110 

: :t: 
5 114 
5 115 
7 l-14 
7 i-13 
7 1.11 
7 l-10 
2 2912 
2 2.11 

: x": 
2 2:S 
2 2.7 
2 2-d 
2 2.5 
2 2-4 
2 2-3 
2 2 2 
2 2 3 
2 2 4 
2 2 5 

: i:; 
2 2 a 
2 2 9 
2 210 
2 211 

: i::: 
4 2:10 
4 2-9 
4 2.3 
4 2.7 
4 2-b 
4 2.5 
4 2.4 

: x . 
4 2-l 
4 2 0 
4 21 
4 2 2 
4 2 3 
4 2 4 
4 2 5 
4 2 6 
4 2 7 
4 
4:: 
4 210 
4 211 
4 212 
6 2.15 
6 2-14 
6 2-12 
6 2-10 
6 2-t! 
6 2-7 

f :: 

1g 
Q 

1i:J 
2912 
57,o 
24,9 
Sf,i 
I 

1::: 

:x:3 

1;:; 
I 

1:":: 

2x 
s:o 
4.9 
309 

1;*; 

19:9 
12.1 
319 

::: 
5;,; 

8 

2:): 
14;a 

:x 
19:o 
lilt 

22:9 

::: 

1::: 
':I;: 

* 

::i 

3:: 

A:: 
12,o 
2112 
2312 
YO,4 
13.1 
lb,3 

1::: 
2512 
18,5 

:s 
1::; 

17:3 
1;*; 

4:s 

ia: 
4:2 
3,2 
6.8 

17.8 

loll 
l 4,l 
5,J 

l a7,0 
-604 
.I,1 

-1013 
2919 
19;b 
l 21,1 
l 37,o 
.8,7 
7,6 

l l2,7 
1?#7 

~1214 
-911 
l 11,6 
-100% 
-810 
';I; 

5:s 
94,s 
400 

-4,P 
909 

1;:: 
91213 
-4,l 
715 

=),I 
5401 
l S,4 
800 

VP414 
l 14,9 
1712 

91707 
1004 

-Lb,2 
l 4,S 
2pg; 

5:s 
-318 
l J2,6 
-i0,5 

316 
l 4,I 

3:: 
I 

-a,5 
-lb,5 
l 18,1 
-22,s 
2412 
94,9 
14,3 
1489 
-7,9 
l 13,e 
l 26,2 
17,e 
10,2 

-ii,2 
1701 
-602 

-IS,0 
-12,7 

913 
-I,2 
-5,l 
-4,o 
-418 

3'; 
16:5 
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H K L COBS FCALC H K L FOBS FCALC W K L roes CCALC 

11 1 3 
11 1 1 

11 1 2 
11 1 5 

i ;-ii 
6 2 2 
b 2 3 
b 2 4 

! x : 
6 2 7 
b 2 b 
b 212 
6 213 
b 214 
0 2-18 
8 2-16 
8 2-g 
8 2-12 
8 2910 
8 2-6 
8 2-f 

: v: 
0 2:s 
8 2-2 
3 2-1 
a 2 0 
9 2 1 
8 2 2 
8 2 3 
8 2 s 
8 2 6 
B 2 9 
8 210 

10 2-16 
10 2.15 
10 2.13 
10 2.12 
10 2-10 
10 2 -9 
10 2 -6 
10 2 -7 

:: : -: c 
10 2 -4 
10 2 -3 
10 2 -2 
10 2 -1 
10 2 0 
10 2 2 
1c 2 4 
10 2 9 

t: 22% 
12 2:10 
is 2 -9 
12 2 -6 
5 31 
5 3 2 
5 3 3 
5 3 4 
5 3 5 
5 3 7 
5 3 8 
5 310 
5 312 
5 313 
5 315 
7 J-15 
7 3-14 
7 3.11 
7 3.10 
7 3-a 
7 3.5 
7 3-4 
7 3.3 
7 3-2 
7 3-i 

3.1 
4.1 

14.a 
3.5 

?2,? 
1684 
810 

f:i 

8:: 
713 

1;:: 

::i 

ii:: 

::s 

i:: 

3% 

't+ 
715 

i:;: 
29,5 
10.4 
715 

z:," 
?,2 

;:: 

::i 

::", 

i:: 
8.7 

15.7 
14.5 
916 
?@l 

17.0 
14,5 
517 
9.9 
6.3 

7.6 
4.3 
5.7 

;:i 
689 

1J.5 
40.3 

5.6 
7.8 
10.9 
12.6 
1415 
3e7 

X 

,Z 
1;': 

717 
13.4 
16.7 
36.9 
9.8 

27.1 
44.3 

-3,6 
'401 
14.5 
-2,5 
l ?b,? 
-1519 

8,O 

::: 

8:; 
-811 
-517 
-917 
486 

-615 
-?,4 
-510 

ii:: 
485 

-217 

38:X 
19,s 
-714 
-719 
-8,0 
405 

-29,i 
984 

-7,5 
501 
-915 
783 
511 

-10.1 
640 

-519 
312 
416 
610 

-2,s 
10.3 
10,e 

-14,9 
10,9 
-8,O 

-i?,4 
1513 
-6,l 
9,0 
6.9 
-712 
400 
5,2 

-919 
-1(,3 
-7,3 
-10,2 
-40,9 

587 
680 
11,l 
13,3 

-1415 
214 
981 

-6.0 
-8,1 
-916 

-1591 
5,2 
787 

-1192 
-I?,? 
35,2 

-10,o 
23,2 
42,4 

J 2 9 
0 2 10 
5 211 
0 213 

12 2 =b 
12 2 -5 
12 2 -4 
12 2 -3 
12 2 -2 

:22 i ‘fi 
12 2 1 

:: i : 
I2 2 b 

:: i: 1: 
14 2:15 
14 2-14 
14 2-10 
14 2-9 
14 2 -8 
14 2 -6 
14 2 -4 
14 2 -3 
14 2 -2 
14 2 -I 
I4 2 0 
14 2 1 
14 2 2 
14 2 3 
14 2 4 
14 2 5 
lb 2-14 
lb 2-13 
lb 2-11 
lb P-lC 
lb 2 -9 
16 2 -8 
lb 2 -7 
16 2 -6 
lb 2 -4 
lb 2 -3 
lb 2 -1 
14 2 3 
16 2 -9 
16 2 -8 
18 2 @ 
18 2 5 
20 2-7 
20 2 -4 
20 2 -3 
1 3.14 
1 3-13 
1 3-12 
1 3-11 
1 3-10 
1 3-9 
1 3-6 
11 3 0 
11 3 1 
11 5 2 
11 5 3 
11 3 4 
11 3 !J 
11 3 6 
11 3 7 
11 3 e 
13 3-13 
13 3-12 
13 J-11 
13 J-10 
13 3 -1 
13 3 1 
13 3 2 
13 3 4 

:: : ii 
13 3 7 

24.3 
24.0 

::: 

2:: 
1594 

3:; 
3.4 

14.7 
8.9 

‘::: 

::t 
713 
4.8 

1% 
br9 

1::: 

::: 
lb,6 

i:: 
996 

lie2 
9,8 

',':: 

39:: 
5.9 

::; 
b-9 

12~4 
loll 

::; 
3.8 
413 
4,l 
4,2 
500 

i:; 
4.0 

::: 

;:: 
15.1 

be5 
8.9 

19l9 
9.7 

lb,2 
414 
6,9 

::5 

::i 

d:X 

!:i 
4.1 

lb.5 
1511 
11.0 
5.3 
ll*? 

'i'i . 

2319 
2411 
-8,l 
-3,? 
202 

-5,) 
-1606 

405 
-5,b 
-217 
14,b 
913 
2;); 

I 
l 0,? 
rl,? 

2; 
e:5 

-1990 
7,3 

-615 
911 

-8,l 
-9,2 

-1717 
-10,l 

t:: 
1107 

:El 
-4:b 
lOl2 
-2,e 
-519 
c4,3 
4,4 

-615 
12,9 

-10,5 
-2,8 
-5,P 
385 

-4.7 

:*: 
-5:4 
313 

-10,3 

::; 

_;I; 
0:s 

-1514 
-616 
-8,3 

-1914 
-1016 
-lb,5 

b,8 
615 

::: 

:'f 
4:9 
613 

t:: 
-3,5 

-17,a 
-16.0 
-ii,; 

1;:; 
, 

;:x 

b 2-b 
6 2-5 
6 2-4 
6 2-2 

: s-i 
l 3:s 
i 3-4 
l 3-3 

: s3-': 
1 s-0 

: I: 
13 3 
13 4 
13 5 

:i; 
1 310 
1 311 
s S-%4 
3 3-13 
3 3-12 
s 3-11 
3 S-10 

: :-; 
3 316 
3 3-5 
3 3-4 
3 3-s 
3 3-2 
3 3-l 
3 3 0 
3 3 1 
3 3 2 
3 3 3 
3 3 4 
3 3 5 
3 3 7 
3 3 0 
3 3 9 
3 310 
3 313 
3 315 
5 3-12 
5 J-11 
5 J-10 
5 3-9 
5 3-8 
5 3-1 
5 3-b 
5 3-J 
5 3-4 
5 3-3 
5 3-2 
5 3-l 
5 3 0 
2 4-10 
2 4-9 
2 4-8 
2 4-7 
2 4-b 
2 4-5 
2 4-4 
2 4-3 
2 4-2 
2 4-l 
2 4 0 
2 4 1 
2 4 2 
2 4 3 
2 4 4 
2 4 b 

2 4 7 
2 4 L) 
2 410 
2 415 
4 4-16 

12.5 
23.8 

S:i 
59,5 
15.4 
SE.1 
16,3 
19.6 

,':i 
5.0 
6.5 

;I: 
s5:o 
33.4 

'X+J 
5:s 

::: 

::", 

;:: 

:z 
45:b 
4,s 
12.8 
719 
613 

1109 
3.7 

36,b 

218 
22,3 
19,9 
4,J 
882 

iI;: 
7:b 
4,2 
3.6 
4,2 

69+ 
11:s 
7.9 

14.7 
307 

1X 
49:e 
6219 
2510 
13.1 
2217 

15:: 
1912 

2,b 
23,b 
985 

17.2 

z 
22:5 
6.2 
886 

lit0 
1113 
14,5 
a,5 

13 3 6 6.3 

12,) 
23,l 
O#? 
2,) 

IO,8 
-%4,0 
37,l 
16,1 

-20,3 
-1,4 
910 

-417 
-b,P 
1310 
189 

-3415 
-3216 
4000 
-211 
_I,5 
-5,5 
565 

-712 
414 

0817 
?,6 

::*i 
-4b:4 

4#5 
-13,9 
-6.9 
-5.3 
12.7 
3,5 
3588 
-206 

-2112 
2010 
-610 
711 
313 

-206 
-?,5 
-5,0 
"310 
-4,3 
-911 

1::: 
-6,9 

-14.9 
-312 
-511 
1106 
4918 
6412 

-2616 
-13.5 
-2218 

1::: 
2081 
4.0 

-24,O 
-9,5 

-I?,0 
-5.5 
-211 
2216 
-613 
818 

-10.1 
-9,5 
14,8 
884 
-3.2 
-4,i 

482 
3*0 
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H K L 

7 3 0 

7 3 1 
7 3 3 
7 3 5 

::; 
7 3 a 
7 3 9 
9 3.14 
9 3-13 
9 s-11 
9 3-0 
9 3-7 
9 3-5 
9 3-4 
9 3-3 
9 3 0 
9 3 I 
9 3 3 
9 3 5 
9 3 6 
0 3 7 
? 3 8 

11 3-14 
11 3.13 
11 3.11 
11 3 -9 
11 3 -7 
11 3 -6 
11 3 -5 
11 3 -4 
11 3 -3 
11 3 -2 
11 3 -1 
b 4 3 
6 4 4 
6 4 5 
b 4 6 
6 4? 
6 4 9 
6 410 
6 411 
a 4-i? 
8 4-16 
R 4-15 
0 4-10 
a 4-9 
i! 4-6 
Ii 4 4-5 -7 

e 4-4 
R . 

9 :.: 
6 4-l 
0 4, 0 
8 4 2 
0 4 4 
b 4 5 
a 4 6 
9 4 10 
A 412 

in 4.12 
13 4-10 
in 4-9 
10 4-7 
10 4 -6 

:: 4 4 -3 -2 

:z 4 1 
1.1 f s 
10 4 4 
l,l 4 s 
13 4 6 
1J 4 8 
l', 4 13 
12 4 -8 
12 4 -? 
12 4 -6 
12 4 -3 

roas 

681 
11.5 
5.8 
6.8 
415 

1::: 
1615 
6.7 
13.9 
4.9 
11,l 
4.0 
16.5 
36,O 
27.0 
5*7 
7.7 
5.2 
5.3 
9.2 
5.5 
7.3 
4.5 
4.2 
4.6 
5.4 
3,J 
4*1 

17.1 
13.3 
14.3 
"J,3 
5.6 

44,2 
10,s 
3.6 

i:: 
IS.6 
11,3 
7.0 
4.7 
4.7 

11.4 
6.7 

29.4 

1::; 
7.8 
6,b 
St1 
10,) 
1613 
6,2 

12.5 

I::," 
16.0 
10.8 

::i 
8.9 
6.3 
511 
20.1 
4.3 

19.0 
3,7 
4,9 
5,2 
13.5 
3.3 
6.8 

::i 
5.0 
3#4 
5.3 
6,7 

FCALC 

-518 
1017 
-6,O 
-6 0’ 

-5 0 

-5 ‘0 

-17 ,’ 
17 
-6 

-13 
-3 

-10 
4 0 

1519 
35.2 

-24.4 
-5.7 .- 

7.7 
-615 
5,9 
-8.6 
610 
b,O 
413 

-4,l 
4,6 
6.3 

-9.0 
2.9 

-15,9 
-12,5 
13.6 
-5,8 
-3.9 
45,7 
la;0 
3,s 

-4,2 
-9.3 

-15,s 
11,8 
-7,z 
319 
413 

ill2 
-6,? 

-30,L 
-8,O 

-1012 
800 
5.5 
5.2 

-9;i 
1505 
-009 
1105 
504 

13,e 
-1604 
10,2 
403 
404 

-905 
605 

-402 
2001 
-404 
-18.6 

4.4 
507 

-503 
-1304 
-301 
-8.9 
9.9 
401 
607 
3,o 
Sol 
600 

H K L FOBS FCALC H K L IOBS FCALC 

19 S-14 
15 3-13 
l¶ 3-12 
15 3-11 
15 3-10 
1s 3 -7 
1s 3 -3 
15 3 -1 
15 3 a 
17 3-12 
17 3 -9 
17 3 -2 
21 3 -1 
0 4 0 
0 4 i 
0 4 2 
3 4 3 
D 4 4 
a 4 5 
0 4 6 
3 4 7 
9 4 8 
'I 4 9 
II 4 16 
0 4 11 
11 4 12 
2 413 
2 4-17 
2 4-16 
2 4-15 
2 4-14 
2 4-17 
2 4-12 

4-11 
1: 4 -6 
L4 4 -5 
14 4 -3 
14 4 -2 
14 4 -1 
I4 4 1 
14 4 2 
&4 4 5 
14 1 I 
16 4-11 
16 4 -6 
16 4 -3 
16 4 o 
16 4 1 
16 4 2 
16 4-12 
16 4 -i 
20 4 -4 
20 4 -3 
20 4 -2 
20 4 1 
L 5-16 
1 5-14 
1 5-11 
1 5-9 
i 5-7 
t 5-6 
1 5-5 
1 5-4 
1 4-3 
1 5-2 
i 5-i 
15 2 
15 3 
i 5 4 
155 

:: 6 7 
15 3 
1 51il 
1 512 
1 515 
3 5-16 
3 5-15 
3 5-14 
3 5-13 

4.1 
14.2 

i:: 

::'8 
4.5 
707 

11.2 
10,s 

::: 
4.9 

26.1 
23.6 
3203 

z:: 
17.5 

:v: 
6:0 
8.1 
4.4 
4.7 
3.6 

::: 
3.7 

::i 
3.1 

10.8 
10.0 
5,a 

::", 

s:: 

'::: 

::i 

68:: 

::; 

::; 
404 

::; 

Y': 
5:9 
5.6 

::B' 

;:: 
6.9 
9,) 

13.3 
20.0 
4.5 
31,4 
3.1 
19.7 
20,3 

32:: 

::z 
4.5 
4.5 

53:: 
7.2 
5.6 
3-6 

-.,a 
1402 
-509 

iOI: 
-415 
-408 
-704 
1109 
-909 
3,9 
7r9 

-408 
2407 

-2304 
32,3 
-605 

-1002 
-1701 
-1003 
1902 
-500 
801 

-402 
-6,) 
-3.1 
-604 
-603 
306 

-307 
503 
205 

-1007 
1608 
702 

-4,O 
-I,9 
-409 
-700 
12,9 
-504 
-4,7. 
-503 
-I),9 
600 

-405 

::i 
-301 
-304 

::: 

1:: 
-4,P 
-607 
-600 
-317 
-508 

i:', 
902 
1305 

-1803 

-;A;; 

2809 
-1901 

::t 

:,I 
-3:2 

i:: 

-:,tl 0 
-6.2 
305 

4 4-14 
4 4-12 
4 4-10 
4 4-9 
4 4-7 
4 4-6 
4 4 -5 
: 4-3 4 -4 

4 4 -2 
4 4-l 
4 4 0 
4 41 
4 4 2 
4 4 3 
4 4 4 
4 4 5 
4 4 6 
4 4 9 
4 4 12 
4 4 14 
6 4-16 
6 4-12 
6 4.11 
6 4.1U 
6 4-7 
6 4-6 
6 4-5 
5 4-4 
6 4-3 
6 4 -2 
6 4 0 
6 4 1 
6 4 2 
3 5 i 

i:: 
3 5 5 
3 5 b 
3 5 7 
3 510 

J 2:: 
5 e:ir 
5 5-10 
5 5-9 
5 5-g 
5 5-T 
5 S-b 
5 5-I 
5 5-s 
5 s-2 

: g-i 
5 51 
5 5 2 
5 5 3 
5 5 4 
5 5 b 
5 5 7 
5 58 
7 5-13 
I 5-12 
7 l-11 
7 5-10 
7 5-0 
7 5-7 
7 5-6 
7 5-5 
? 5-2 
? 5-i 
7 5 0 
7 5 1 
7 5 2 
7 5 4 
7 5 5 
7 5 6 
7 5? 
7 5 9 
7 514 

3: 
b:5 
14.4 
:1,0 
1006 
3,O 
1204 
lb,0 
200 

s:*: 
17:3 

2::: 
801 

10,8 
509 
703 

:,t 
8:l 
11.4 
lo,? 
905 
500 
606 
602 
i,4 
409 

1;': 
14:5 

$3 
i2;3 
lb,9 

tic 
s;o 
392 

::: 

,::: 

z 
i4:4 

s:; 

3::: 

3% 

:::i 

x0: 
17:b 

% 
27:8 
702 

20.6 
it.9 

195G 
2i:7 
509 
1205 
29.1 
1404 
1409 
304 

::i 

602 
-806 
-103 
1402 

-1101 
-1104 
-304 
-1206 
1503 
202 

-304 
3504 
lb,4 
-700 

-2500 
-702 
1000 
600 

-805 

;:; 
802 

-1105 
-1106 
10.4 
'507 
'901) 
-009 
-300 
-404 
503 

-1602 
1209 

1:': 
l t1:3 
l 1¶,9 

!I;: 

l 2,9 

,::: 
-1,s 
503 

:,: 
-2:o 

-JI,b 
009 

-704 
1402 

-1207 
-ii09 
-907 
l 33,3 
-709 
2909 

::,: 0 
-404 
404 

lb,7 
1509 
25.0 

-2701 
-607 

-20~7 
-17ob 
-303 
1009 

-2009 
-504 

-12.6 
2900 
-1405 
1400 
-e,2 
401 

-307 
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w K L FOBS FChLC H K L FWlS CC&C H K C FOBS CCICC 

12 ’ 1 
12 4 4 
12 4 5 
12 4 6 
12 4 7 
12 4 9 
12 4 10 
14 4 -9 
1s 4 -7 
9 5-3 

; 2-i 
9 5 2 
9 5 5 
9 5 6 
9 5 7 
9 5 9 

11 5-12 
11 5.il 
11 S-10 
li 5 -7 
Li 5 -5 
11 5 -3 
ii 5 -1 
11 5 O 
11 5 5 
11 5 6 
11 s 0 
11 5 9 
11 5 10 
13 5 -9 
13 5 -7 
13 5 -0 
13 5 -4 
13 4 -3 
13 5 0 

:i : : 
13 5 3 
15 5.13 
15 S-11 
15 s-10 
15 5 -7 
15 5 -4 
15 5 -5 
1s 5 -2 
15 5 2 
17 s -6 

5 -4 
:: s -1 
19 5 0 
0 61 
J 6 3 
0 6 4 
'I 6 7 
0 b 0 
3 b 9 
3 6 13 
3 611 
2 b-14 
2 6-10 
2 b-9 
2 b-7 
2 b-6 

::: 
171 
i 7 7 
17 8 
i 7li 
i 712 

: ::: 
3 7.17 
3 7.10 
3 7-9 
3 'I-0 
3 7-b 
3 7-5 
3 7-r 

19.9 
lb.3 
12,O 
5.3 
4.0 
6,; 
4.3 
6.1 
6.2 
3.0 
611 
19.4 
is.0 
5*5 
3.6 
1211 

::: 
4.1 

::; 
4r9 
7.7 
6.0 
6.3 
be3 
4.2 
6.5 
4.9 
4.4 
7.4 

a":: 

i:: 
4.a 
4.a 
495 

35:; 
3.9 
414 
7.0 
4.7 
a.6 
3.0 
4.0 
4.4 
4*9 
4.6 
3.7 

14.0 
21.6 
3.4 
4.3 

i:: 
3.2 
404 
?,3 
5.5 

;.: 
17.3 

::i 
1084 

s::. 
317 

35:: 
3.6 
4.8 
5.1 
4.0 
3.3 
6.3 

1096 
1Oeb 

-12,o 
-lb,5 
-1202 

-4-3 
-1,5 

4.7 
4,4 
9.G 
616 
386 

-6,3 
-1918 

1489 
532 

-4,5 
-ll,Q 

-5,b 

-::: 
-0,5 
-410 

4#2 
787 
6.5 

_:*; 
-3:b 
-6,6 
-510 
-4,6 
-7,1 

1,9 
lo,2 

6,O 
b,5 
4,3 

-4,7 
-3,9 
-4,5 

::i 
318 

-6,8 
-412 

Li,? 
-3.6 

3,5 
4-t 

-4,s 
316 
be4 

-13,9 
-19,2 

-5,? 
3,0 

t:: 
-9.9 

501 
7,0 

-5.7 
-6,3 
-7.4 
1704 
-3,P 
480 
11,O 
-2.6 
-3.6 
-3.9 
4.4 

-3,3 
3.2 

-4,6 
5.3 

-318 
2~3 

-6,l 
1888 

-1017 

3 5-12 
3 s-10 
3 5-9 
3 5-a 
3 5-6 
3 5-5 
3 5-3 
3 5-2 
3 5 I’ 
2 6-5 
2 b-4 
2 6-3 
2 b-2 
2 6-i 
2 6 0 
2 6 I 
2 6 3 
2 6 4 
2 d 5 
2 6 b 
2 b 7 
4 b-14 
4 b-13 
4 6-12 
4 b-10 
4 6-0 
4 6-7 
4 b-b 
4 b-5 
4 6-3 
4 6 1 
4 6 2 
4 6 3 
4 b 4 
4 6 5 
4 6 6 
4 6 7 
4 6 6 
4 6 9 
6 b-14 
6 b-13 
5 b-12 
6 6-11 
6 6-10 
b 6-9 
5 b-0 
6 6-7 
6 6 -5 
6 6-4 
6 
6 

IL: - 

S 6-i 
5 6 il 
6 b 1 
b 6 2 
6 6 4 
b 6 6 
5 6 7 
5 6 0 
6 6ln 
6 613 
Y b-12 
3 6-11 

: 6 7 -8 O 
7 7 2 
9 7114 
9 7-3 
9 7 -2 
9 7-1 
9 7 0 
9 7 i 
9 7 2 
9 7 3 
9 7 4 
9 7 5 
9 7 6 
9 711 

11 7-13 
ia 1.12 

‘SL’i . 
5.1 

17.7 
6.2 

13.4 
13.7 
10.8 

7.0 
5.4 
6.5 
14,) 
11.8 
ll,P 
3.2 
19,8 

i:: 
2.0 

::5 

i:: 

5":: 

l:'i 
514 

2:: 

13:2 
14.1 
12.5 
12.0 
b.3 
9#1 
3.9 

5”:: 
4.6 
5.0 
5*1 

13.3 
10.4 
17.5 
25.9 
14,5 

7.4 
0.6 

25:; 
7.7 

‘Z 
?I0 

15.6 
3.7 
3.6 

::: 

::i 
6.0 

1i:: 
412 

8:: 
1417 

::i 
5.3 

‘:I; 
10:4 

::: 

f :d 

-1013 
5,b 

-5,7 
16.8 
-7,2 

-i3,1 
-1313 
lJl1 
b,4 

_:I: 
-14:7 
-1114 
10,5 
-3,3 
19,5 

::*g 
217 

-::: 
481 

-4,7 
-I,3 
5*3 

':$ 

-512 
504 
117 
601 

-14,2 
-1414 
-1219 
-12,9 

ia 
*3:0 

717 
-6,2 
-4,4 
-6,C 
-511 
1310 
i9,l 
i8,3 
26,7 

-lb,1 
-7,3 
-012 
-4.4 
-3.1 

0.2 
-20.0 

-?,0 
093 

-1681 
4.2 

-4,O 
411 
584 

-4,5 
513 

-6,3 
l ?,2 
-1988 
-4,) 
-b,3 
9,9 

4501 
.a,0 
-b,9 

413 
14,b 
-8,s 
1080 
-2.6 

686 

8:; 

9 5-is 
9 5-12 
9 S-10 
9 s-9 
9 5-0 
9 5-7 
9 5-b 
9 5-5 
9 5-4 
8 b-7 
0 b-b 
0 b-5 
0 b-3 
0 b-2 
0 6-l 
0 b 0 
0 6 1 
0 6 2 
0 6 3 
0 6 4 
0 6 5 
e 6 6 
0 b 7 
0 6 0 

10 6-12 
10 0-11 
10 b-10 
10 6 -9 
lo 6 -7 
10 0 -1 
10 b 0 
10 6 1 
10 b 2 
10 6 0 
10 6 12 
12 6-12 
12 6-11 
12 6 -5 
12 6 -3 
12 6 -2 
12 6 -1 
12 6 0 
12 6 3 
12 6 4 
12 6 0 
14 b -7 
14 b -3 
lb 6 -0 
lb 6 -9 
16 6 -1 
10 6 -J 
10 6 1 
2,) 6 -u 
2~ 6 0 

1 7.12 
1 7 -9 
: 7 7-b -7 

l 7-s 
l 7-4 
l 7-3 
: 7 7-1 -2 

1 7 a 
2 8 7 
2 8 9 
4 o-13 
4 8-12 
4 8-B 
4 0-b 
4 8-5 
: 0 e-2 -3 

4 0-l 
4 0 0 
4 El 
4 0 3 
4 0 4 
4 0 !I 
4 0 7 

5.7 
1414 
5.8 
s.4 

Xrd 

;!I 

5:1 
8.0 

lb,? 

;*t 
619 

::‘6 
22,P 
23.3 
1516 
8,4 
7.8 

10,7 
4.9 

,':; 
0.2 
10.6 

3:: 

5:: 
9.2 

17.6 
4.5 
812 

x 
4:4 

I':,' 

,::: 
4.5 
483 
4,7 
417 
917 
4,2 
4,l 

::i 
4,0 
4,) 
6.6 
600 
4,9 
317 
a,9 
7,s 

1217 
287 
11,9 
13,5 
4,2 
6.7 
3,5 
4.6 

::t 
13.8 

it5 
13:5 
15.8 
5,3 

10.3 

i:; 

;:i 

-6.5 
13,6 
509 
585 

'Psi 
4.7 

'517 
6.5 
4,b 
910 
16,0 
LO,? 
5‘0 

-8,O 
2,4 

-9,) 
-24,b 
25,2 

-lb,4 

i:', 
-11,1 

4,5 
-5,s 
482 
083 

-1017 
?I5 

-cl,2 
-0,7 
2.9 
1014 
1?,9 
316 

-713 
-3,0 
-5.5 
-412 
386 

-b,3 
4.3 
1515 
289 
'481 
417 
485 

'9,9 
-3.3 
513 

-417 
-5,) 
3.7 

-4,4 
-5.6 

6.1 

-::: 
-1311 

613 
-1314 

3,O 
1110 

-1316 
3,a 

-5,9 
-4,s 
-2.2 
-4.9 
-5.2 
-1317 
-5,P 
,681 
1314 
15,0 

ii:: 

'Z , 
-9,s 
b,l 
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y K I. FO9S FCALC H K I. FOBS FCALC H K I. FOB.5 FCALC 

3 7-S 
3 7-2 

: :-; 
3 7 1 
3 7 2 
3 7 4 
3 7 5 
3 7 b 
3 7 7 
3 7 0 
5 7-17 
5 7.13 
5 7.11 
5 7-Y 
5 7-7 
5 7-5 
5 7-4 
5 7-S 
5 7-2 
5 7-1 
5 7 0 
5 7 2 
5 7 5 
5 7 4 
5 7 7 

; : t 
5 710 
5 711 
5 714 
7 7-b 
7 7-7 
? 7-b 
7 7-5 
7 7-4 
7 7-3 
7 7-2 
7 7-1 

12 8 -6 
12 e -2 
12 8 D 
12 8 3 
I.2 8 4 
12 0 9 
14 e-14 
14 a -7 
14 u -3 
14 8 -1 
14 8 0 
14 0 1 
14 0 2 
14 8 4 
16 8 -2 

1 9 -0 
1 9 -6 
I 9 -5 
1 9 -4 

: v -2 - 
1 i : 

: 9 v 3 4 
1 V b 

::i 
703 

13.5 

::: 
619 
be6 

i:: 
518 
486 
3.9 
6.0 

:z 
Is:0 
19.4 

;:"B 

:*: 
e:9 
4a2 

::; 
7.5 

2:; 
5*2 
4.3 

j5.7 
4.6 
be8 

11.5 
25.7 
lG,b 
?E,9 
11.7 

x 
4,o 

5:: 
5a2 
5.7 
4,s 
4,5 
be2 
7.7 
4,5 
5.1 
4.2 
4.6 
5*9 
3.0 
4.1 
9.7 

::: 
3,o 

II. 6 
7.6 
4.1 

-4,b 
se5 
707 
1312 

-::: 
-616 
-712 

717 
-9.2 
-7,o 
-4,8 
-2,2 
-618 

-11,s 
1314 
13,5 
1914 

i:: 
218 

-916 
-6.9 
-a.5 

488 
417 

-7,3 
-3.0 
-3.9 
-592 

4oc 
-15.8 

-5;1 
-7,7 

-1211 
26,4 
11,o 
2L1,7 
lll8 

-;:; 
4.5 

-411 
-409 

411 
493 

-3,5 
-2.5 

5.6 

-i:: 
4,5 

-2.9 
316 
5,b 
C,b 
411 

-Y,V 

t:: 
-2,2 

-12,5 
u.5 
4.3 

11 7-10 
L1 7-9 
11 7 -e 
II 7 -7 

:: : -: I 
II 7 -2 
11 7 -1 
11 7 i 
IL 7 4 
13 7-12 
is l-11 
L3 7 -5 
is 7 -3 
13 7-2 
13 7 6 
15 7-12 
15 7-l[! 
15 7 -2 
a5 7 -I 
17 7 -i 

3 6 1 
0 8 4 
0 B 6 
0 8 7 
0 8 8 
0 81@ 
0 812 
2 B-11 
2 6-9 
2 e-7 
2 e-5 
2 b-3 
2 B-1 
2 b 0 
2 8 1 
2 b 2 
2 .5 3 
2 8 5 
3 P-13 
3 9-9 
3 9-7 
3 9-5 
3 9-3 
3 9-2 
3 9-1 
3 9 I 
3 9 2 
3 9 3 
3 9 4 
3 9 6 
010 0 
310 1 
310 3 
310 4 
010 5 
3 10 19 
J 10 12 
2 10 -6 
2 10 -4 
2 10 -2 
2 10 -1 
210 u 
210 1 

::i 
5,5 
386 
4~2 

::: 
13.7 

f:t 

::i: 
4.1 

;:: 

::: 

5:: 

::i 
4.9 

10.8 
lle6 
7,3 

11.3 

::z 

::,' 
5~2 
7.1 

i:: 

::: 
5.9 
2.6 
7.1 

::; 
3.7 
4,7 
10*2 
3.7 

i:! 
707 
414 
1312 

Z 
3,b 

::3 
3.3 
4.2 

::: 

i:: 

;:: 
5.7 

-319 
*5,4 
-5,4 
-4,l 

::: 
.7,3 

-1313 

::: 
-514 
-4,: 
3,7 

-4.2 
-512 
517 

-5,b 
-416 

4:: 
-5,o 
4.8 

-1015 
12,b 
-708 
1104 
-4,l 
-311 

::t 
-515 
7,5 
-8.9 
-210 

ix 
-4:s 
219 

::: 
-416 
-317 

.;*: 

.3:4 
-80 
8,b 

-a,1 
4,b 

13,i 

i:: 

ii!*: 
-5:b 
-3,7 
-4.1 
-4,O 
-3,7 
-714 
'J,b 
-6.7 
810 

-5.0 

4 810 
4 011 
4 B%4 
6 a-11 
6 a-7 
b 0-b 
b 8-5 
b B-4 
6 B-3 
b 8 -1 
b 8 0 
6 0 1 
6 0 2 
b 8 3 
6 810 
B 6-8 
8 B-7 
8 B-6 
a B-5 
a E-4 
0 0-3 
0 0-2 
a B-1 
8 8 0 
8 8 1 
b B 2 
0 8 5 

111 8-11 
10 E-10 
1c 0 -9 
16 0 -7 
1: 8 -5 
11; 8 0 
13 8 1 
1u 8 2 
10 8 b 
12 B-11 
12 8-10 
12 8 -9 
210 2 
210 3 
210 7 
4 10 97 
4 10 -2 
4 10 -1 
410 0 
410 1 
410 2 
410 s 
410 4 
410 5 
4io 7 
410 9 
3&l u 
311 1 
311 2 
311 5 
311 b 
311 8 
012 3 
2 12 -4 
2 12 -1 
4 12 -5 
4 12 -3 
4 12 -1 

::: 

9; 
b:8 

2s 
19lO 
6,O 

::*i 
13:o 
1115 
3.7 
4,2 
3.9 

% 
e:0 

11.4 
517 
414 
4,b 
4,s 

:I: 
9:7 
6.0 

% 
4:7 
519 
4,2 
5,7 

LZ 

1:: 
419 

::3 
3.5 

2: 
4:b 
483 

?t 
7:5 
4.0 
4.9 
406 
502 

-287 
-4,e 
-380 
-2,7 
b,b 
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