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Abstract 

Numerical tables of products of tensor (Racah) operators, R (J), 
m and Stevens operators, O-(J), working within a J-multiplet are given as a 

function of X * J(J+1). Examples of the use of the tables, such as the cal
culation of commutation relations and thermal averages, are given. All 
values of I and m up to six are included. 
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INTRODUCTION 

The use of spin Hamiltonians ' is well established in the theory of 

solid state physics. Most directly of course in the theory of magnetic 

phenomena - but also in other problems, the statistics of which can be 

simulated by a spin system. An example i s structural phase change 

phenomena ' . 

In work of this nature it i s most convenient - except in the simplest 

cases - to use tensor operators having general transformation properties, 

rather that to use the spin component operators. Tensor (Racah) operators, 

R# ^ , transform under rotation of the frame of coordinators as *, m 

if 2A+1 Y £m ' ^ 

where Y f l^ is a spherical harmonic '. The Stevens operators, On , are 
Jtm 1 1 Jo 

related to the tessera l harmonics ' . 

The rather tedious and lengthy calculation of products of these operators 

frequently occurs and for this reason we have compiled numerical tables of 

the most commonly met products. The products may occur in the calcu

lation of time derivatives of tensor operators in systems in which the 

Hamiltonian is a sum of tensor operators H = I a., ,R , , , 
fc',m' z m l m 

(2) 

The products may also appear in the evaluation of thermal averages 

T r { R ^ m e x p ( - p - £ a ^ , R £ , m . ) } . (3) 

jt«m» 

A number of properties of the tensor operators (rotations, expansions 

in angular momentum components and Bose operators and the relation be

tween Racah and Stevens operators) was recently discussed in detail by 

Danielsen and Lindgård , and we shall refer to these reports for details. 

The present report gives the basic definitions in section 2 and examples 

on how and when to use the tables in section 3. Finally a re presented the 

tables of the products, R £ m R . , and Om(c) O m ' (c) and Om(s) Om '(s) 

for I up to 6, and the results for i up 6 only. 
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2. DEFINITIONS 

2.1 . Tensor Operators 

The tensor (Racah) operators are defined by their transformation 

properties. Only non-commuting operators working within a J-multiplet 

are considered. 

R £ m transforms a s f ^ Y ^ . 

The tensor operators R£ are often denoted O ^ . 
Tables in terms of angular momentum components are given in ref. 4. 
The simplest are for example 

R 

Ru 
R 1 . o 

R l . - 1 

where 
+ 

J" 

— 

= 

« 

= 

= 

1 

Jz 

+ i J" 
?2 

J - U . x y 

(4) 

The formula for the product of two non-commuting tensor operators 
was calculated by Danielsen and Lindgård \ In terms of 6-j and 3-j sym
bols it is given as 

£ hV-2 *f+i9+L 

M«-L L^T^-^I 

. ( 2 W . i ) . i ( l | f 2 L b j ) ( ) H ) M R L M 

mjm2 -M 
(5) 

where 

I ^ L Oil K. I I J X J I I R , II J> 

^ j j J 5 < J | | R L I | J > 
(6) 
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The dependence of J is contained in t(l.t2h, J) i. e. in the 6-j symbol 
and the reduced matrix elements 

Since all tensor operators can be expressed in terms of the length, 
Vj(J+1), and the components, J , of the angular momentum, J, we can 
express fftj JL,L, J) as a polynomial in X s J(J + 1). The coefficients to 
this polynomial are found numerically (double precision) by solving a system 
of linear equations for a number of values of J. Having the polynomial 
expression for f(i. l^L, J) it i s simple to calculate the product. In order to 
reduce the volume of the tables we have only listed a number of products 
from which others can be obtained by using the following symmetry proper
ties. 

2.2. Symmetry Properties 

Because of the in variance of the 6-j symbol with respect to interchange 

of columns we have 

f d , ^ L J) = f ( l 2 I, hJ) . (8) 

4) 
The 3-j symbol has the following symmetry properties ', 

m. m«-!» n^m-j-M -m^-m. M 

Using these we can obtain from R # ^ R« ^ 
S m1 l

2
m 2 

R , m R0 m • R# ^ R l m (10) 
*|m1 *2m2 *2m2 *1m1 

4 R t i , " m i , Rh,'m2 

The commutator between two tensor operators is given by 
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^ ] 2 2 M-L L - l l , - ^ | 

. (2L + 1) fUj igL. J) f1 2 J (-1 )M RLM • 

The commutator is zero if l^ + fc2
 + L i s e v e n » 

2. 3. Stevens Operators 

The Stevens operators are related to the tensor operators as follows 

o > • ^fW-h »«,--K-1 r Rtm> 

o > ) = -L-l/l|±-L i (R, m - H ) m R , m 
it K ' V2 1" 

0°(c) = J _ l / I ^ I R , 0°<s) = 0 , 

where Km are the normalization coefficients of the tes serai harmonies, 
which are specified in table 3, last page. The Stevens operators are labelled 
by c or s according to the cosine and sine character. The products of the 
Stevens operators can be obtained from those of the tensor operators. How
ever, for convenience a number of Stevens operator products are given in 
table 2. 

3. APPLICATIONS AND EXAMPLES 

3.1. Calculation of Commutation Relations and Equations of Motion 

Let us consider the simplest example, table 1: 

R11 R1.-1 " R 1 . - 1 R11 ' -R1o ( 1 5 ) 

which, according to section 2 eq. (4), is the same as 

- 7 [ J + . J " ] • - J , . »••) 
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From table 2 we have 

o | (c ) 0°(c) - 0°(c) oj(c) = - i ojfs) , (17) 

which in angular momentum components is 

[ Jx* J z J = ~ i J y * <18) 

From these, the commutation relation between higher order operators 

can be derived in a straight-forward, but tedious way. By using the tables 

and the symmetry relations (8), (9) and (10) this is greatly faciliated. In 

table 2 i is denoted by a " ; " . 

Simply the commutator is twice the terms with odd i - sums. 

Let us as an example consider a magnetic crystal with planar (xz) 

anisotropy described by the Hamiltonian (z is the quantization axis) 

H * - £ 2 J r 7 . • T j + r + D £ ( 3 J ^ - J t f+ I )^ (19) 

J . r 

I * r i « r -H. <?, -*}.-> Rnr> 
J, r 

-£ ° < 4 o + f l<4 2
+ Ri-2>>. 

where jf is the Heisenberg exchange interaction to the r ' th neighbour and 

D is the single ion anisotropy constant. 

We shall use the tables to derive the equations of motion for R1 j and 

Rt , which may be used in a Green's function theory for the excitation 

spectrum5*. For simplicity we note that YI/2 * 0.86603 and Y1T/5 = 0.48990 

and find 

ihåj, - J *,{>!, H£' -H{ 0 aftl 
r 

(21) 

+ DY5/2 {RJ
2| + R3

2 _ t) 
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ihR}^ - - ^ ^ ( R J ^ R ^ - R J ^ ^ , ) 

(22) 

- DV3/2 {RJ
21 + RJ

2 ^ } . 

We notice that new tensor operators appear, i. e. R. and R„ + - . The 

equations are usually solved by decoupling the higher order t e rms . We can 

use the tables to arr ive at suitable forms to decouple. Consider the single 

ion anisotropy terms: using the multiplication table for Rj ^ Rj Q and R. R-

we find the exact relation 

case 1: 

1T3/2(R21 + R 2 j . ) ) • | { R I I ( R I O - | r ) + » I o - i > R 1 . . l ' • ( 2 3 ) 

Using this form we can decouple (21) and (22) by taking the average 

(R. ) - ( J ) . This corresponds to the random phase approximation. 

However, it is easy to find other exact relations. Using R2 oRi1 anc^ 
R22R1 1 w e f i n d b y eliminating R«. 

case 2: 

/3 /2 (R21 + R2 _7) » { R n [R 2 o -TG R2 2 - (X-3/4) ] 

(24) 
+ t R 2 o - ^ R 2 . - 2 - < X - 3 / 4 ) 5 H W } • 

In this form we can decouple (21) and (22) in terms of <R. >, ( R , ) 

and Re(R 2 +2) , where 

<R2o> = 2<3< Jz> " X> a n d ^6Re<R2 t 2 > - | < J + 2 + J " 2 > / 2 . 

It is clear that in both forms the influence of the anisotropy vanishes, 
as it should for J = 1/2. 

Using the standard technique for diagonalizing (21), (22) by Fourier 

transformation we find the excitation spectrum in the two approximations 

(one atom per unit cell, ferromagnet with planar anisotropy): 
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where in the random phase approximation (23) 

case 1: 

f(T) = {<J > - 1 / 2 } / <J > . (27) 
z' » ' ' N z 

and in the second order approximation (24) and (25) 

case 2: 

f(T) = {<J2> - < J + * + J" 2 ) /2 - | x + | } / <JZ> . (28) 

This completes our example. Other cases can be treated similarly. 

3. 2. Thermodynamic Averages 

Dalton and Rimmer ' compiled tables of t races of spin operators and 

listed a number of examples for which they could be used. The present 

work has very much the same area of applicability - in fact in most cases 

it i s preferable to use tensor operators rather than spin operators. 

In general, we have the partition function for a system described by 

the Hamiltonian H ', 

H s 7 a„™ R„™ (29) 
£ Jim «,m 

Z = Tr{e-PH} . p - T T - -
B 

Any thermodynamic function can be obtained from Z by differentiation. 

The thermodynamic average of an operator Rflm is then 

<Rw„> • i r telm . - P « ) / z . <30> 

which may be evaluated at high temperatures by expanding expanding 

exp(-pH). The tables can then be used to reduce the products of operators. 

Another example is the calculation of correlation functions 

<R*m R ».»•> • ( 4 0 > 

which can be reduced to single operator averages. These often occur in 

the derivatives of Z, say d/da Z. 
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In general the expectation value of a tensor operator can be evaluated 

using the expression for the matrix element within the J-multiplet: 

J £ J 

'<"».«! I * t a l ' . » j > -<- t ) J - m 1 ( ) < J | | R t | | J > . (50) 
x -m. m m«7 
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X 
X 

X 
X 
X 
X 

X
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 X
 X

 X
 

X
 

X 
X 
X 
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. • 0 6 6 8 O 0 1 
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1 . 3 3 8 5 E a 0 1 
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• X2 

• X2 
• X2 
*X2 
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• X2 
• X2 
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2«2727E«00 
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• * j 

• XJ 
• X3 
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*XJ 
• XJ 
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*X3 
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X 
X 

X 
X 
X 
X 

X 
X 
X 
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X 

X 
X 
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X 
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X 
X 
X 
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3.U69E-01 
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1.6035E-01 *X4 
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• R U 
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• R(5 
• R U 
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• R(4 
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• R(6 
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R(5#-2>*R<4» 

• •R(2 
• RC3 
• R(4 
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• R U 
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R<5»-2>*R(4» 
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1)* 
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2)* 
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0874E+02 
7910E*01 
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0980E+Q1 
0804E+01 

3530E*02 
6892E+01 
3159E+01 

0736E+02 
76S1E«01 
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2423E«01 
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8Q39E+01 
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4332E*01 
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9739E*00 
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0152E»00 
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X 1.5398£t00 *X2 •3.7»79E"0l *X3 3.0303E-02 *X4 
X 6*1672E*00 *X2 »5.2486E-QI »X3 
X 6.07S2E«00 *X2 -1.S987E-01 *X3 
X 1.9902E*00 *X2 
X 1.9861E-01 *X2 
X 

X <-t«66l7E-01 #X2 
X 

X -1.7236E^00 «X2 
X 1.4044E-01 *X2 
X 

X -6.4181E+00 *X2 1.6890E-01 *X3 
X 8.6180E-01 *X2 
X 1.4044E-01 *X2 
X 

X -ltQS32E^01 *X2 8.9638E-01 «X3 
X 2*3436E*00 *X2 -6.1673E-02 *X3 
X 1.442l£«00 *X2 
X -2.5641E-02 «X2 ^ 
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X -7.0561E^OO *X2 1.7338E*00 *XJ -1.J887E-01 *X« 
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X 
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X -1.4421E«00 *X2 
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X 
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CX« 
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I 0 - 3 C 2 0 0 M . 
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CX« 10-3Z9SCM-
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ZX 
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ZX 
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ZX 
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ZX 
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ZX 
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ZX 

ZX 
ZX 
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ZX 
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Z0*3«CC2'S< 
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ZX« Z0-3CZSØ*« 
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O H * 
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ZX 
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zx 
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00*3595/ 
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00*30469 
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U 
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• (9 
• (9 

*(C 
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0)* 
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856«E*01 
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878?E*01 
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078*>E*01 
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887«E*00 
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3775E*0t 
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1629E*01 
0663E*01 
0707E-01 

13S7E*01 
558ttE*01 
2322E*01 
2065E*01 
129*E*00 
0784E*00 

9783E*00 
84S9£«01 
4158E*01 
206SE*0l 
7436E*00 
4342E*00 

181SE*01 
8823E*01 
1629£*01 
9739E+00 
0707E-01 

0346E*01 
0768E«0l 
15l3E*00 

3258E*01 
3059E*0l 
4696E*00 

8401E*00 
4371E+00 

9995E+00 
0747E*01 
2892E+01 
4105E+01 
3099E*Q0 

0152E*00 
1818C*01 
6126E*01 
6446E*01 
7698E+00 
2449E*00 

3*7717£*00 *X2 
'l.UOntOl *X2 
3.8089E*00 *X2 
6.Q939E-01 *X2 
•1.6217E-01 *X2 

•«.27a«E-0l 
8.5710E-01 
'1.0023F-01 

• X3 
«X3 
• X J 

7.«227E-02 »X* 

X 
X 
X 
X 
X 
X 

•7.5433E+00 «X2 
4,J60*»E*00 #X2 
4..225E«00 «X2 
•1.1562E*00 *X2 
•6.2607E-02 «X2 

1>8557E*00 
•3#rU3E-0l 
'1.0849E-01 

• XI 
*XJ 
*X3 

-l.«84iE-0i *X4 

X 
X 
X 
X 
X 
X 

5.9*3SE«00 *X2 
7.96UE«00 *X2 
•3.Q812E+00 *X2 
»1.1362E*00 *X2 
1.0256E-01 *X2 

»1.4670E*00 
'6.7760E-01 
8*1084E*02 

*X3 
*XJ 
• X3 

1«1736E*01 *X4 

X 
X 
X 
X 
X 

•8.9Q15E*QQ *X2 
•4.95l7E*0Q *X2 
6.0939E-01 *X2 
J.5169E-01 *X2 

7.5758E-0. 
1.3031E-01 

• X3 
*X3 

X 
X 
X 

3.145V£*00 *X2 
i.6l23E*Q0 *X2 

' 1 . 3 5 4 2 E - 0 1 *X3 
cn 

x 
X 
X 

•1.2188E*00 *X2 
•1.9861E-01 *X2 

X 
X 

8.8823E-02 *X2 

X 
X 
X 
X 
X 

»2tSl77E*00 *X2 
3.9215E*00 *X2 

•1 .7236E*00 «X2 
2 . 1 4 5 3 E - 0 1 *X2 

2«1427Ea0l 
'1.0320E-01 

• X3 
• X3 

X 
X 
X 
X 
X 
X 

•2*6670E«00 *X2 
8.9015£*00 *X2 
•6-1381E*00 «X2 
8.6180E-01 *X2 
5.7335E-02 «X2 

6.5608E-01 
• 7 . 5 7 3 8 E - 0 1 
1.6153E-01 

• X3 
*X3 
• X3 

• 5 . 2 4 8 6 E - 0 2 *X4 



»X« I0 .3«C09*1 
CX* 10-396SCM 
cx* ooo*too*e« 

ex* 
ex* 
ex* 

O O * 3 9 9 « M 
0 0 * 3 « t 9 P « . 

X 
X 
X 
X 

*x* te .31212*1« 

CX* e0«320éi»6 
CX* 10-36060*6-
CX« 00*32StS*t 

ex* 
ex* 
ex* 
ex* 
ex« 

1 0 - K t C S M 
tO-36991*C< 
ooocoerc 
tO*32090M 
00*3t6St*9< 

X 
X 
X 
X 
X 
X 

•»X* ?0-3C0C0*C 

cx* 
CX« 
CX« 

to .3m«M. 
tO-39092*S 
tO-36202»C. 

ex* 
ex* 
ex* 
ex* 
ex* 

10-31996*1 
oo*aeo*é*t< 
00*32«20»9 
00*32291*9« 
ftO*306C«M 

X 
X 
X 
X 
X 
X 

trX* 1O-3200CM-

»X« TO-3209C1 

CX« 10-30609*1 

CX* 20«3C«t9t*9-
CX* tO-39C96*9-

CX* 10-3SS6CM-
CX« 10-3 i900*9 
CX* 00*3CSC2*! 

cx* eo-3»9ct*e 
CX* 10-3£C96*9 
CX* 00*30S€2* t -

ex* 1 0 - 3 2 1 9 9 M -

ex* t0 -3>909* t 
ex* oo*39cei*t 

ex* 
ex* 
ex* 

ex* 
ex* 
ex* 
ex« 

ex« 
ex« 
ex* 
ex* 

ex* 
ex* 
ex* 
ex* 
ex* 

10-39909*1 
10-30919*9. 
00*31919*9. 

eo-at*9c*e< 
00*3t299M« 
00*39C9C*2 
io*3ecso*i 

10-3691fi*l< 
oo*36eor»s 
00*32014*9. 
00*319S0*2i 

10-30S21M« 
o o + 3 t e * t ' t 
l C - 3 f 8 t l * 9 . 
00*399£1*9* 
00*3t9C0*2 

X 
X 

X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 

•3fi609 
•32216 
•320SO 

>3iøee 

aet*« 
•3SI10 
-32S00 
36916 
32910 

•Ulli 
-31996 
>3«C0C 
»31062 
3ZC92 
39*02 
•3291E 

•39S6S 

»39509 
39260 

•39291 
»309C2 
•32692 

•36691 
>309(2 
»39999 
-1T2C0 

»32291 
36S99 
36152 
»3«2C9 
»39992 

3CCCC 
•36C26 
»322SI 
»32C99 
3C290 

.399CC 
»39S22 
>36lS2 
»31G9E 
•32916 
•3C290 

1 

e. 
9 

u 
e 
u 
9 
2 
C« 
6 

1 
1 -
C 
9 -
2 
2 . 

L 

2 
1 

! 
6 -
C-

U 
6 * 
1 
fi 

2 . 
t 
2 
1 . 

e-
i -
6 
» • 
t 
l 

fi 
2 
2 . 
9 
2 
1 -

1 0 O f i » 9 9 * C -
2 0 * 3 9 C C 0 M 
1 0 * 3 M 9 9 * 9 -
0 0 * 3 0 U 9 * S 

t O * 3 9 C 9 6 * 9 -
1 0 * 3 U 8 9 * 9 
1 0 * 3 C 0 2 9 * 2 « 
t 0 « 3 6 2 2 2 ' 9 -
1 0 * 1 6 0 6 0 * 9 
0 0 * 3 6 0 6 0 * 9 -

1 0 * 3 0 t 6 2 ' C -
2 0 * 3 9 2 9 0 * 1 
2 0 * 3 C 2 9 f i * l -
2 0 * 3 2 9 1 0 * 1 
1 0 * 3 M 9 C * 2 -
0 0 * 3 2 2 2 0 * 1 

1 0 * 3 1 l t l * C 

1 0 * 3 9 0 9 0 * f i -
1 0 * 3 0 9 6 0 * 6 * 

I 0 * 3 6 6 I C * 2 -
1 0 * 3 2 6 0 9 * 4 
2 0 * 3 0 C f i C * l 

T 0 * 3 C 2 9 2 * e 
1 0 * 3 e 6 9 9 * i 
1 0 * 3 1 6 9 4 * 9 -
2 0 * 3 9 € 4 0 * t -

t 0 * 3 9 9 4 l * 9 
t O * 3 0 C 0 9 * t -
2 0 * 3 0 2 U * 1 -
T0*31026*C 
10*32CC0*9 

1 0 * 3 0 0 0 9 * 2 
10*3CSOC*ø . 
1 0 * 3 1 0 2 9 * 9 
1 0 * 3 6 C O 9 * I -
0 0 * 3 2 9 8 9 * 9 -

1 0 * 3 2 C B 0 * 1 -
t O * 3 2 C C 9 * 9 -
2 0 + 3 0 2 C 1 M 
1 0 * 3 6 2 S C * 1 -
1 0 * 3 « 9 2 1 * C -
0 0 * 3 2 9 9 9 * 9 

* ( ! 
• M 
• ( 1 
• ( 1 

• ( 0 
• ( 0 
* ( 0 
• (0 
• ( 0 
• <0 

* ( l . 
• < 1 -
• ( 1 . 
• < ! • 
• <r -
• ( ! • 

• ( 9 

• C« 
« (S 

• ( 9 
• <9 
• ( 9 

* ( C 
* ( C 
* ( C 
«(C 

• ( 2 
• ( 2 
• ( 2 
• ( 2 
• ( 2 

• <1 
« ( t 
* ( l 
• C! 
• ( 1 

»CO 
• CO 
• CO 
• ( 0 
• CO 
• ( 0 

• • > » • 
• » > « • 
• O M * 
• 1 > M * « C 2 - * 9 > M * { C 

«9>M* 
• « > M * 
• 9 > M * 
«C)M* 
• 2 > M * 
M ) M * * ) ( C » » 9 ) M « ( C 

• 9 ) H * 
• S ) M * 
* 9 > H * 
*C)«J* 
* 2 ) M * 
• t ) U * « ( 9 . 

«9>M*« (9 

• 9 ) M * 
« « > « • • < * 

« 9 ) M * 
*S>M* 
•9>tJ**>(2 

• 9 ) « * 
• S ) M * 
« 9 ) M * 
• € > * * * < 1 

•9>M* 
• « > « • 
« 9 ) M * 
• O H * 
• 2 > H * « t O 

•9>M* 
• O H * 
• O M * 
•e>«* 
M ) 8 * » C 1 -

•9>«J* 
• « > « • 
«9>M* 
• t ) M * 
• 2 ) 8 * 
• t ) M * * ( 2 -

>*9>M*(C 

• 9 ) M « ( 2 

• 9 ) « « ( 2 

• 9 ) M « ( 2 

• 9 ) b « ( 2 

• 9 ) « « ( 2 

• 9 ) b « ( 2 

• 9 > M * ( 2 

•S>M 

• O U 

• f i )H 

«C)M 

•S)*» 

*S)M 

*S)M 

«fi)M 

<fi)M 

•S>M 



«(5» 3>*R<4 . *U»*R<2 
• R O 
• R U 
•R<9 
• R U 

R<9» 3 ) * R U » 

11(9* 3>*R<4. 

11(9« 3 ) * R ( 4 * 

R<9« 3)*R<4» 

R<9» 4>*R<4«< 

0)a*RC3 
• R U 
•RC9 
• R U 

1>«*R<4 
• R U 

2 ) " R < 9 
• R U 

3><"RU< 

•4>«*R( l i 
•R<2i 
•R<3. 
•RU« 
•R<9i 
• A U . 

R(9t> 4 ) * R ( 4 * * 3 } « « H ( l i 
•R<2i 
• R O . 
•R<4. 
•R t9 i 
• R U . 

R (5 . 4 )«R(4»«2)««R(2 . 
• R O . 
•R<9i 
• R U i 

R<9* 0 « « ( » , M ) » » R ( ) i 
• R U . 
• R U i 

R<9» 4 ) « R U . 0 ) " R U . 
• RO. 
• R U . 

!>««R<9 
• R U 

• 2>< 
• 2>< 
• 2 ) < 
» 2 ) « 
f 2 ) « 

» 3 ) 4 

• 3 ) < 
• 3 ) < 
$ 3»< 

# 4 ) 4 

• 4 ) « 

• 9 ) < 
f 9 ) < 

* 4 ) 4 

• 0 ) < 
$ 0 ) 4 

• 0 ) 4 
• 0 ) 4 
> 0 ) 4 
» 0 ) 4 

f 1 )4 
f 1 ) 4 
• 1 )4 
• 1 )4 
• 1 )4 
» 1 )4 

» 2 ) < 
» 2 ) 4 
• 2 ) 4 
• 2 ) 4 

t 3 ) 4 
* 3 ) 4 

• 3 ) 4 

» 4 ) 4 
• 4 ) 4 
f 4 ) 4 

. 5 ) 4 

• 3 ) < 

» - 4 « 4 1 8 r E < > 
• 2 . 1 4 M E * 
• 1.0334C* 
• -7 .6692E^ 
• - 4 . 9772C* 

> l . l f « 0 C o 
> -2 .4703E^ 
• • • • 4 2 3 1 t > 
' 3.0F09C« 

> •1.9«23C« 
» 4 .5124E* 

• 1 . 1 9 1 2 C + 
• 1.6«30E* 

• •9 .300*C« 

> 3.0*62E^ 
» - 4 . 0 9 0 9 E * 
» 1*244*E^ 
• M . 4 8 2 2 i > 
• 6.4231E« 
' «2*4818C« 

• • *«1384E* 
» 2 .3419E* 
• 2 .9409E* 
• <M«1718t> 
• 1#0874C* 
» *4 .3324E* 

• 4.4187EO 
• *8 .9884E« 
• 7.8B92E« 
• -5 .0349E+ 

• " i * l l 9 7 E ^ 
• i. iruE* 
• • 3 . 8 8 3 9 E * 

• 1.4822E« 
• - « . 4 ? 3 1 E * 
• «7«927»E^ 

» • l t l 9 | ? C * 
« J.3299E« 

RCS* 4 ) * R ( 4 t 

R(9* 4 ) * R ( 4 * 2)4i«N(4* 6>« «c-1101E^01 

.12411" 

.00446' 

.5122C 

.2340E< 
•3473C' 

•9124C4 
•0092C< 
.01 l9 f< 
•9748C4 

•7901E< 
.3142E< 

.4309E" 
• 9280C 

•7434E 

.9949l< 

.6J82C-
«8337C< 
•60311* 
.0U9C< 
•2727E4 

•3909£< 
• 2 0 4 4 E 4 
•190IC< 
•6469E4 
. 3 0 9 « < 
•2219C4 

•1241E< 
•0297C4 
•2340C4 
•9620E4 

•2299C4 
•6489C< 
•9917C4 

•4031C4 
• 0 U 9 K 
.04941" 

•4309C< 
• 7 0 S 4 C 4 

• 0 1 4 
• 0 1 4 
• 0 1 < 
• 0 0 < 
»01 « 

• 0 1 -
• 0 0 < 
• 0 1 i 
• 0 0 < 

• 0 1 4 

• 0 0 4 

• 0 1 ' 
• 0 1 4 

• 0 0 < 

• 0 0 4 
• 0 1 • 
• 0 1 • 
• 0 1 4 
• 0 1 4 

• 0 0 i 

• 0 1 4 
• 0 1 4 

• 0 1 • 
• 0 1 4 
• 0 1 4 
• 0 0 4 

• 0 1 4 
• 0 1 • 
• 0 0 4 
• 0 0 < 

• 0 1 4 
• 0 1 4 

• 0 0 4 

» 0 1 4 

• 0 1 4 

»01 i 

• 0 1 i 
• 0 0 4 

• X 
• X 

• X 
• X 

»X 

• X 

• X 

• X 

»X 

• X 

»X 

»X 
»X 

• X 

»X 
• X 

• X 

• X 
• X 

•X 

• X 
• X 

• X 
»X 
• X 
• X 

• X 
• X 
• X 
• X 

• X 
• X 

'X 

»X 
»X 
• X 

>x 
• X 

•1»193«£*01 *X2 9«6193E*0l *XJ 
t«2«36E*00 «X2 *>3(3779E*02 MJ 
1*3U4£«00 «X2 

•1.4044C-01 *X2 

7*0307E4>00 *X2 •1 .6302E-01 M J 
•3»l489f»01 <>X2 
•1*9309E*01 4iX2 

9.0909E-02 *X4 

• l « 9 9 0 2 l « 0 0 M2 

2.17971-01 tX2 

4.4193E»00 *X2 •1«IJ64C«00 M J 
»lt06f>2C«01 M 2 9.0909C-01 *XJ 
7.44041^00 #X2 • l i 9 9 | 0 C " 0 l * X i 

•1«66«1C*00 *X2 
1.9309C-01 tX2 

•9«236*C«00 tX2 2t2727E«00 «XJ • l . « 1 6 2 E * 0 l *X# 
««U72E«00 *X2 •9*2404E*0l «X3 
l f 9 l 6 6 E * 0 0 *X2 •3*99é6E-0» *XJ 

• I t4927fo00 «X2 
l«9661Ca01 tX2 

U1936EO01 4>X2 •9»wl93£«0l *XJ 
•9«1349C*00 tX2 l t 3 9 l 2 E a 0 l «X3 
1.4044C-01 tX2 

'4*t«99E*00 *X2 
1«4927C*00 «X2 

!*«681E«00 *X2 
>1*93«9E«01 4>X2 

•2 .17971*01 *X2 

l*7992E*0l «X3 

•3.1334E«00 *X 



R ( 9 . 5 ) * R < 4 . ' 4 ) « * R < « 
* H ( 2 
• R (3 
• K (4 
• R (5 
* R ( 6 

R<9» 5 ) « H < 4 . - 3 > » * R ( 2 
• R (3 
• R<4 
* R ( S 
• R U 

R(5» 5 > * R ( 4 . - 2 ) * * R < 3 
• R(4 
• R<5 
* R ( 6 

R ( 5 » 5 ) * R ( 4 » - 1 ) i * R ( 4 
• R (5 
• R(6 

R(5» 5 > * R < 4 . 

R ( 5 . 

RC5»< 

R(S*< 

R<5»" 

5 > * R ( 4 » 

>3>*R<5» 

2>*R<5» 

2 > * R ( S » 

0 ) " * R ( 5 
• R(6 

U " * R ( 6 

• 3 ) « * R ( 6 

> 4 ) > * R ( 6 

• 3 ) « * R < 5 
• R U 

R ( 5 » - 2 > * R ( 5 f 2 > » * R U 
• R U 

R(5» 

R(5» 

• 1 ) * R ( 5 » ' 

• I ) * R ( 5 . ' 

5 > » * R ( 6 

4 > - * R ( S 
• R ( 6 

R C 5 # » 1 ) * R ( 5 » - 3 ) » * R C 4 
• R(S 
• R U 

R < 5 » - U * R < 5 » - 2 » » * R < 3 
• R (4 
• R < 5 
• R U 

. 1 ) * 
> n* 
• n* 
• i ) * 
• n* 
• i > * 

. 2>* 

. 2 ) * 
» 2 ) * 
» 2)« 
* 2)« 

» 3>* 
. 3 ) * 
• 3>* 
• 3>* 

• 4 ) * 
• 4 ) * 
• 4 ) * 

• S ) * 
» 5 ) * 

• 6 ) * 

. - 6 ) * 

• - c > * 

# - 5 ) * 
. - 5 ) * 

» - 4 ) * 
• - 4 ) * 

. - 6 ) * 

» - 5 ) * 
• - 5 ) * 

# • 4 ) * 
• • 4 ) * 
. - 4 ) * 

i - 3 ) * 
• • 3 ) * 
# - 3 ) * 
• • 3 ) * 

6 . B 6 0 7 E * 0 0 
• 5 . 2 8 1 3 1 * 0 1 
1 . 1 3 6 U * 0 2 

• 1 . 0 4 A 1 E * 0 2 
4 * 8 6 3 1 E * 0 1 

• 1 . 2 U C E * 0 1 

• 3 . 7 3 4 5 E * 0 1 
1 . 2 7 0 2 E * 0 2 

• i . 5 7 2 1 E * 0 2 
9 , 0 9 8 0 E * 0 1 

» 2 . 7 0 7 9 E * 0 l 

8.3157C*01 
•l.5721E*02 
1.1912E*02 
•4.3423E*01 

•1*0481E*02 
1.19.2E*02 
•S.6059E*01 

8.4231E*0J 
•5.8795E*01 

•4.5942E*Q1 

2.8138E*02 

•2.4368E*02 

•4.8792E*02 
9.9482E*01 

•5.7659E*02 
2.0781E*02 

t.4S63E*02 

is9121E*02 
•2«3929E*02 

5.3382E*02 
•2.91S9E*02 
•1*0421E*02 

3«9096E*02 
•1.5410E*02 
>3«3670E*02 
1*0755E*02 

959lE*0l 
9293E*01 
3299E*01 
5478E*0l 
8401E*00 
2103E-01 

4895£*01 
9340£*01 
82.7E*0. 
0926E*01 
3B87E*00 

8978E*01 
8217£*0. 
4309E*01 
2268E*00 

9478E*01 
4305E*01 
8748E*00 

0 H 5 E * 0 1 
0151E*00 

3395E*00 

2595E*01 

9968E*01 

6647E*0l 
9885E*00 

6934E*02 
6687E*01 

1694£*0l 

1494E*01 
9219E*Q. 

9308E*02 
5805E*01 
3«89E*00 

0199E*02 
4190E+01 
2892E*01 
6365E*00 

1 * 0 3 2 9 E * 0 1 *X2 - 2 . 5 « 1 0 E * 0 0 * X j 
• 1 « 3 7 9 0 E * 0 1 *X2 1 . . 7 3 6 E * 0 0 *XJ 
6.7923E*Q0 *X2 •ii7874E-0t *XJ 
-1.3351E*00 *X2 
a«8823E*02 *X2 

2*032«£*01 *X4 

• 9 . 7 9 1 I E * 0 0 *X2 
7*9940£*00 *X2 
•2«002«E*00 *X2 
1.6617E-01 *X2 

e.2988E"Ql *XJ 
'1.9984E-01 *Xi 

4 » 9 M 4 E * 0 0 *X2 - l i 3 0 8 3 E - 0 » *Xi 
•2.Q02oE*0Q *X2 
2 . 1 7 9 7 E - 0 1 *X2 

•1 .3391E*00 «X2 
2 . 1 7 9 7 E - 0 1 *X2 

1 . 5 3 8 5 E - 0 1 *X2 

2«1674E"0i «X2 

• 1 . 8 7 7 0 E - 0 1 *X2 

l 2 .4926E*0Q *X2 
7 . 8 6 2 8 E - 0 2 *X2 

»1 .2594E*Q. *X2 
1 . 6 0 0 7 E - 0 1 *X2 

1 . 1 2 t 7 E " 0 1 *X2 

l . 9 9 8 9 E * 0 0 *X2 
» 1 . 8 4 1 2 E - 0 . »X2 

1 . 7 9 5 2 E - 0 1 *XJ 

l t l * 6 0 E * 0 | *X2 - 1 . 6 2 9 0 E - 0 1 *X3 
• t*4898E*00 «X2 
• 8 . 0 2 7 3 E - 0 2 *X2 

3 t l 4 9 4 E * 0 1 *X2 - 1 « 4 4 8 0 E * 0 0 *X3 
• 3 . 3 6 9 8 C * 0 0 *X2 4 i » 9 i l E * 0 2 *X3 
» l « 7 2 0 t £ * 0 0 *X2 
a*2849E*02 *X2 



»X« 
»X« 

Z0OeCC6»2. 
t o o r z o r c 

«>x« to»3«ccz*t 

9X« 
sx» 

t 0 « 3 « t 9 t * t 
Z 0 « 3 é 0 6 0 ' 6 

»X« 
*x« 

Z0-3t909»Z 
tO-3ft9Z f5-

CX« t 0 . 3 0 6 2 C M -

CX« 
fx« 
ex« 
€X« 

t 0 - 3 t t * Z * t . 
tO-326Z2 ,9 
oo«3»orcz 
O0*3B22t»9. 

ex« oo*39B«t»t 
rx« o o o t z e t * » « 

CX« 
rx« 

t0«30CZ9M 
00OZC00M« 

CX« Z0-3C29Z*2<» 

rx« to»3/9f iZ*t 
CX« OOOMOé'C« 
»X« 0 0 * 3 9 9 C t « L 

CX« ZOOBBft*« 
CX« 0 0 O 9 C 9 0 M -
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- 7 . 2 I 6 0 E - 0 1 

1 . 7 3 7 8 E - 0 1 

- 1 . 1 9 0 6 E t 0 1 
1 . 4 4 3 2 E * 0 0 
5 . 6 0 8 6 E - U 2 

2 . b b l 2 E » 0 0 
- 1 . 1 7 6 b E - 0 1 

- 2 . ' 1 ' d 2 E - 0 1 

3 . 7 5 5 1 E » 0 1 
- 3 . 0 0 3 b f c * 0 1 

9 . f * 2 1 6 E * 0 0 
• 1 . 3 5 0 O E * 0 0 

6 . 6 3 6 2 E - 0 2 

- 2 . 6 0 1 i f c » 0 1 
1 . 2 8 6 U L » 0 1 

- 2 . J 3 8 3 E * 0 0 
1 . 4 O 7 7 E - 0 1 

9 . 7 2 U E « 0 0 
- 2 . 6 5 J 3 E * 0 0 

2 . 0 6 0 7 E - 0 1 

- l . V 7 6 2 E * 0 0 
2 . 2 7 8 2 L - 0 1 

1 . 7 6 4 7 E - 0 1 

1 . 7 6 4 7 L » 0 0 

l . U 7 2 * > E * 0 1 
2 . 7 9 0 2 E * 0 U 

3 . 7 8 3 1 E * 0 1 
1 . 7 9 4 / E * 0 1 
3 . 1 4 7 0 E « 0 0 

8 . 2 9 3 7 E ^ U 1 
6 . & S 2 4 £ * 0 1 
2 . 0 7 2 3 E * 0 1 
2 . a i 5 5 t » 0 0 

• X2 
* X 2 
• X2 
• X2 
• X2 

* X 2 
• X2 
• X2 
• X2 

• X2 
* X 2 
• X2 

* X 2 
«X2 

• X2 

• X2 
• X2 
* X 2 
• X2 
• X2 

* X 2 
* X 2 
* X 2 
* X 2 

• X2 
• X2 
• X2 

* X 2 
* X 2 

• X2 

* X 2 

• X2 
• X2 

* X 2 
« x 2 
* X 2 

#X2 
• X2 
• X2 
• X2 

4 . 3 4 0 3 E * 0 0 
- 3 . 3 1 4 0 E - 0 1 
• 9 . 8 4 0 G E - 0 2 

- l . 5 1 8 7 E * 0 0 
9 t 8 4 0 0 E - 0 2 

1 . 9 6 8 0 E - 0 1 

- 5 . 3 1 5 t t E * 0 u 
t . 6 2 3 5 E * O o 

- » . 6 0 6 9 E - U 1 

l . 4 0 6 0 E * 0 0 
• 2 . 1 2 5 7 E - 0 1 

- 1 . 6 0 6 9 E - 0 1 

- V . 4 9 1 5 E - 0 2 

• 1 . 1 0 4 5 E * 0 0 
- 1 . 5 c J 8 2 E - 0 l 

• 5 . 6 7 0 9 E * 0 u 
- I i 9 1 J I E « O u 
• 1 . 8 3 3 9 E - 0 1 

• X3 
• XJ 
• X 3 

* X J 
*X J 

•X j 

*X j 
• X i 
•X J 

• XJ 
• X i 

•X i 

• X J 

•X i 
• X i 

• X J 
• X i 
• XJ 

- 2 . U 7 2 E - 0 1 

2 . t » V 3 i E - 0 1 

V , J 7 3 H E - 0 2 

•XH 

• X« 

• X 4 



»U6»-6)««<5» 

R(6**6>*R(5» 

R(6»*5>»R(5.' 

R16»-5>*R(S. 

RU»«5X»R<5» 

RU#-5>*R<5. 

R(e«-S)«R(S» 

RU«-5>*R<5» 

R<6»-5>*R<5. 

«U»«4>«W(S»' 

<l >»*H( 2 
• R< Ji 
• R<4i 

• R<3. 
• K U i 

3X"R(1< 
• R<2i 
• R O i 
• R<4i 
• R(5i 
• R U i 

l)»*H(6i 

Q)«*R(5i 
•H(éi 

l)«*R<4i 
• «<Si 
•R(6i 

2 > - * H U . 
• K U . 
• R<3. 
• M<6. 

3>«*ft(2i 
• R<3. 
• R(4i 
• R(5i 
• H<6i 

4)««R<li 
• R<2« 
• K(4i 
• R(5i 
• R U i 

5)«*HUi 
• H<2. 
• R(3i 
• R<4. 
• «<3i 
• R U i 

2)«*R(6. 

1)«*H(5< 
• R U i 

•2) 
-2) 
-2)i 
- 2 X 
• 2)i 

•li« 
- I X 
•1)« 

• I X 
•1)« 

•n< 
•6)« 

•3X 
•5)« 

• 4 H 
-4>< 

•4X 

•3X 
•3>< 
•3X 
•3)< 

•2X 
-2X 
•2X 
•2)' 
-2X 

•IX 
-IX 
•IX 
-IX 
•IX 

0)i 
0 ) . 

ox 
0)1 

ox 
ox 

.-*)< 

.-5) 
»-3X 

• J 
• 1 
• 2. 
• 1 
• 8. 

• S 
• 4< 

• 1( 

• 1. 
• 1. 
• 4 

• -li 

» -1 

» -i. 

• •! 
• -1 
• - 4 ( 

• -lt 
• - X 
• - 7 , 
• 4, 

> -3< 
• -li 
» -6, 
» 7. 
« 9. 

• «4, 
• -2 

• 1. 
• t . 
• 1 

• 2i 
• 3. 

' 1, 
- 2, 
» 1 
• 7 

i> 1 

• 1 
• 4 

.U631E« 

.3425E« 
•2208E* 
.6042E* 
»0779E* 

•0331E* 
•8431E* 
3425E* 
,6533E* 
•0762C* 
.0390E* 

.1321E* 

,704«E* 
.0740E* 

•7273E* 
.77I7E* 
.1807C* 

•0961E* 
>8465£t 
.3633E* 
.0390E* 

•?SISE» 
,0961c* 
.0442C« 
.3633E* 
.893*E* 

.3946E* 

.6527E* 

.2088E* 
»7717E* 

. 106 ie* 

0SA8E* 
4246E+ 

.3423E* 
1370E* 

•7048E* 
.5S62E* 

.2772E* 

.9900E* 
il807E« 

02 
03 
03 
03 
02 

01 
02 
03 
03 
03 
02 

03 

03 
03 

03 
03 
02 

03 
03 
02 
02 

02 
03 
02 
02 
02 

01 
02 
03 
03 
03 

01 
02 
03 
03 
03 
02 

03 

03 
02 

•3 
-7 
•7 
-3 
•8. 

•1 
-3 
•7, 
•3 
•2 
•4 

1 

3 
1 

3 
3 
4 

6 
6. 
1. 

•4 

3 
6< 
2 

-1< 
•1. 

1 
2< 

•4, 
-3. 
•1 

•4i 
•3. 
•7, 
-7, 

•3« 
•a< 
-i 

-3. 
•4 

.2089E« 
>6711E< 
-3782E-
-5107E-

•9091C< 

,19ME' 
•0738E" 
,6711E« 
.4994E-
,0980E< 
>4343E< 

,2486E< 

-3173E' 
il84*E< 

•7386C' 
»4474E« 
.6109E< 

-2633E' 
•1349E< 
.4332E< 
>4345E< 

•9301E< 
.2435E< 
>0081E< 
,4332E< 
.091 IC' 

.094UE< 
,7790E< 

,0162E< 
4474E« 

,2199E< 

8923£< 
.3877E< 

6711E< 
0997E< 

>iun* 
.3337E< 

,4086E< 

»87J«E< 
.6109E< 

• 02 • 
• 02 • 

• 02 • 
• 02 * 

»01 • 

»02 • 
• 02 • 
»02 • 
• 02 * 
• 02 t 

•01 • 

• 02 • 

• 02 • 
• 02 • 

• 02 * 
• 02 • 

• 01 * 

• 02 * 
• 02 • 

•02 * 
• 01 • 

•02 • 
• 02 • 
• 02 • 
• 02 * 

• 02 • 

• 02 • 
• 02 • 

• 02 * 
• 02 • 

• 02 • 

• 01 • 
• 02 • 

• 02 • 
>02 • 

• 02 • 
• 01 • 

• 02 • 

• 02 • 

• 01 • 

.1265E-

.43©SE< 

•429«E< 
•7947£i 

.9909E-

*8813E 
.7612E-
•436SE' 
•537BE' 
.0723E« 
.9343E' 

•7902E 

,6938C' 
.»471E 

•7787E 
•7624i< 
»0J04E 

•172WE' 
.1777E< 
.3260E' 
.934JE' 

.3797£< 

.17291' 
,0221E< 
.3260E' 
.4383E< 

.1077E< 

.7360E-

.0443E' 
•7624E< 
.726JE-

.62391« 
•2S93E< 
.4363E1 
.14VJE1 

.69S0L' 
«062JE< 

.1470E1 

.VttOJE' 
•0304E< 

• 02 • 
• 02 • 
• 01 • 
• 01 • 
»00 • 

• 01 • 
»02 • 
• 02 * 
»01 • 
»01 • 
•01 • 

»00 • 

»01 • 
»00 * 

• 01 • 
»01 • 
»00 • 

»02 • 
»01 » 
• 00 • 
•01 • 

• 02 • 
• 02 • 
• 01 • 
• 00 • 
• 00 • 

• 01 • 
• 01 • 
• 01 • 
• 01 • 
• 00 • 

• 01 • 
• 02 • 
• 02 • 
•01 t 

• 01 • 
• OU * 

• 00 « 

• 01 • 
• OU • 

- l . S 9 4 7 E » U l »Xj 
• 9 . 0 2 2 3 E « 0 ( > « X j 
• 2 . U 9 3 E * 0 0 «Xi 
• 1 . 5 8 8 2 E - 0 1 »X3 

•2.7301E*0l *X3 
•2*52|3E*0i «X3 
-9.8223E*00 *X3 
•1*6149E«00 «XJ 
•9»4913E«02 »XJ 

X2 
X2 
X2 
X2 
X2 

X2 
X2 
X2 
X2 
X2 
X2 

X2 

X2 1.S007E-01 «Xj 
X2 

X2 
X2 
X2 

X2 
X2 
X2 
X2 

X2 
X2 
X2 
ti 
X2 

X2 
X2 
X2 
X2 
X2 

X2 
X2 
X2 
*<£ 
V2 
X2 

X2 

B.0199E*0c 
1.8037E«0o 
«.4839E-02 

1.9532E»0l 
8.0199E*00 
3.904OE-UI 
•6.4839E-02 

2.4923E*0) 
l*3bUE*01 

•i.iaoøe^oo 
'l.b596E-0l 

•XJ 
•XJ 
•XJ 

• X J 
• X J 
• X J 
• XJ 

«Xi 
• XJ 
• X i 
•XJ 

> 1 . 1 1 4 6 E * U | * x j 
• l . ' « 3 0 E » 0 t «XJ 
•9 .8223E«0( j «XJ 
' 2 . 0 B 7 4 E * 0 y *XJ 
• 1 . 5 0 0 7 E - 0 J »XJ 

7./79*fc-0l 
1.6233E-01 

3.6217E«00 
1.2J0OCtO0 
1.6233C»01 

1.6872E«00 »XJ 
1.3396E-01 *XJ 

•X<4 

•X4 

• X4 
•X4 
• X4 

•1.704JE-01 «X5 

•1.3236E-U1 »X« 

•9.S276E-01 •*« 
•l.J23«£*01 «X4 

- 3 . 3 0 6 ^ E » U O »X4 
• 6 . M 7 0 E - 0 1 #X4 

i . t ra6E»ou *x<i 
8 . 6 9 7 4 f 0 l «X4 
1 . 6 2 3 3 E - 0 i *X<» 

<jrt 

1 . 3 b i 8 E * 0 1 »X!> 

- 6 . 9 i « W £ - y 2 »X5 

X2 - 1 . 7 5 2 5 E - 0 1 «XJ 
X2 



R(6»-4)*R(5» 0)**H(4 
• R(5 
• R(6 

R(6»-4)*R(5» 1)«*R<3 
• R(4 
• R(5 
• K(6 

R(6»-4)*P<5» 2)»*K<2 
*H(3 
*R(4 
• H(5 
• H(6 

R(6#-4)*R(5. 3)=*R(1 
• H(2 
• H(3 
• R(4 
• R(5 
• R(6 

R(6#-4)*R(5» ^J-!*H(1 
• R(2 
• R(3 
+ R(4 
• R(5 
• R(6 

R16»-4)*R(5» 5)a*«(l 
+ H12 
• R( J 
• R(4 
• R<5 
• RC6 

R(6»-3)*R(5»-3>»*R<6 

R(6»-3)*R(5.-2)»*R(5 
• R<6 

RC6»-3>*R(5»-U«*R<4 
• R<5 
• R(6 

R(6»-3)*R(5» 0)«*K(3 
• RC5 
• R<6 

R(6»-3>*«(5. 1>»*R<2 
• R<4 
• R(5 
• RC6 

• 4 ) * 
• 4 ) * 
• 4 ) * 

•3)* 
• 3 ) * 
• 3 ) * 
• 3 ) * 

•2)* 
•2)* 
•2)* 
• 2 ) * 
• 2 ) . 

•1 ) * 
• 1 ) * 
•1 )* 
•1)* 
-l >* 
•1)« 

O)« 
0)* 
0)« 
O)« 
0)* 
0 ) * 

1 ) • 
1>» 
1 ) * 
1 ) * 
1 ) * 
1)* 

•6)* 

• 5 ) * 
•5)« 

• 4 ) * 

• 4 ) * 

•4)» 

• 3 ) * 
•3)« 
• 3 ) * 

• 2 ) * 
• 2 ) * 
• 2 ) * 
•2>* 

l 
1 

-7 
-V 

3 
5 

-d 
-1 
-5 

4 
7 

-7 
-1 
-7 
3 

-2 
-3 
-9 
-2 
9 
1 

6 
1 
* 
2 
1 
1 

O170E*O3 
194*E*02 
6584E+02 

236&E+03 
0416E+03 
7159E+02 
4386E+02 

9183E*02 
7242E*02 
0173E»02 
S386E+03 
1666E*02 

156UE+01 
9982E*01 
3fl99E*02 
6402E+03 
7159E+02 
3351E+02 

77Q7E+01 
6942E+Q2 
0508E*02 
881!JE*02 
1949E*02 
0189E*03 

1954E*00 
7894E*02 
9147E+02 
0375E*03 
990<JE*03 
0440£-f03 

1424E*Q3 

9233E*03 
0390E+02 

0170E*03 
2987E*02 
4386£*02 

2366E*03 
48jbE*03 
5801E*02 

7854E+Q2 
5247E+03 
9631E+02 
3480E+02 

• 6 . 7 0 1 3 E + 0 2 *X 
• 1 . 7 8 9 2 E + 0 2 *X 
6.4612E+01 *X 

•7.0661E*02 *X 
•3.4605E*O2 *X 
1.5O14E*02 *X 
1.0410E+02 *X 

• 4 . 1 0 4 9 E + 0 2 *X 
'3.2710E+02 *X 
2.7965£*02 *X 
2.9939E+02 *X 
5.6983E*01 *X 

•9.8952E+01 
•0.3791E*01 
4.2228E+02 
S.4492E*02 
1.5014E+02 
•3.6782E*01 

6.5968E*01 
3.8701E*02 
5.1719E*02 
9.5733E*01 
•1.7892E+02 
"1.1237E*02 

• 1 . 4 7 5 1 E * 0 1 
• 1 . 8 7 3 6 E * 0 2 
• 5 . 6 6 5 5 E + 0 2 
• 6 . 7 6 9 3 E + 0 2 
•3 .873BE+02 
• 1 . 1 5 1 5 E + 0 2 

*X 
• X 
* x 
• X 
* x 
•X 

* x 
•X 
* x 
* x 
• X 
* x 

* x 
* x 
* x 
* x 
* x 
* x 

1 .2599E+02 *x 

3 . 7 4 2 4 E + 0 2 *X 
• 4 . 4 5 4 5 E * 0 l *X 

6 . 7 0 1 3 E + 0 2 *X 
• 4 . 4 7 3 0 E * 0 1 *X 
• 1 . 0 4 1 0 E + 0 2 *X 

7 . 0 6 6 l £ * 0 2 *X 
• 2 . 8 8 7 3 E + 0 2 *X 
•3 .9485E«-01 «X 

3 t 9 6 5 7 £ * 0 2 «X 
• 5 . 0 6 5 7 E * 0 2 *X 
• 1 . 5 4 9 5 E * 0 2 *X 
5 . 8 9 8 3 E * 0 1 *X 

, 7 4 8 l E * 0 1 
. i 4 6 6 E * o o 
. 4 4 3 V E + 0 0 

. 3 2 3 2 £ * 0 2 

. 4 0 4 7 E * 0 1 
, 6 7 5 4 E * 0 O 
, 3 2 6 2 E * 0 0 

. 4 4 1 1 E * 0 2 

. 1 2 5 3 E * 0 1 

. a i 6 1 E * 0 1 

. 5 3 0 t > E * 0 1 

. 2 7 3 4 E * 0 0 

. 3 3 3 7 t * 0 1 

. 9 4 1 6 E + 0 1 

. V 0 7 7 E * 0 1 

. 4 8 7 2 E + 0 1 
• 6 7 5 4 £ * 0 0 
. 2 1 9 5 E - 0 1 

. 0 < J 9 1 E * 0 1 

. 3 5 b 6 E * 0 2 

. 6 8 5 o E * 0 1 

. 6 4 0 l £ * 0 0 
• U 6 t > £ * 0 0 
. M l l E + 00 

• U 9 3 2 E + 0 1 
. 5 7 7 5 E » 0 1 
. 0 6 0 9 £ » 0 2 
. 8 1 6 0 E * 0 1 
. 9 B 0 3 £ * 0 1 

, 5 7 3 1 £ » 0 0 

. « 1 5 5 E » 0 0 

. V 1 3 2 E * 0 1 

. 9 5 4 3 E - 0 1 

• 7 4 8 1 £ * 0 1 
. 2 8 6 7 E t 0 0 
. 3 2 6 2 E * 0 0 

. 3 2 3 2 E * 0 2 

. 4 7 6 0 E * 0 1 

. H 2 3 5 E - 0 1 

, 3 9 2 2 E * 0 2 
. 1 0 1 1 E + 0 1 
. V 2 1 2 E * 0 0 
• 3 1 8 0 E t O O 

* X 2 
* X 2 
#X2 

* X 2 
»X2 
* X 2 
* X 2 

* X 2 
* X 2 
* X 2 
* X 2 
* X 2 

* X 2 
* X 2 
• %t 
* X 2 
• X2 
* X 2 

* X 2 
* X 2 
* X 2 
• X2 
• X2 
* X 2 

* X 2 
* X 2 
«X2 
* X 2 
* X 2 
* X 2 

• X2 

* X 2 
* X 2 

* X 2 
* X 2 
• X2 

* X 2 
• X2 
• X2 

* X 2 
* X 2 
* X 2 
• X2 

- 1 . 9 7 0 2 £ * 0 o 
- 8 . 0 9 4 4 E - 0 2 

- 9 . 0 4 7 6 E * 0 0 
- 1 . C 1 7 4 E + 0 0 

6 . 7 9 2 4 E - 0 2 

- 2 . 0 4 0 0 E * 0 l 
- 4 . 1 8 8 2 E * 0 0 

8 . 2 2 2 1 E - 0 1 
1 . 3 5 4 4 E - 0 1 

- 2 . 2 5 i « 3 E * 0 l 
* 4 t l 6 4 1 E * 0 0 

5 . 4 0 7 0 E + 0 0 
1 . 6 0 2 1 E + 0 0 
6 . 7 9 2 4 E - 0 2 

l . 5 0 2 9 E * 0 l 
1 . 9 2 3 3 E * 0 1 
6 * 6 2 2 2 E * 0 0 
2 . 8 U 6 E - 0 1 

- 8 . 0 9 4 4 E - 0 2 

- 3 . 3 6 0 6 E * 0 0 
- 9 . 3 U 3 E * 0 o 
- 7 . 2 5 4 3 E * 0 0 
- 1 . 9 9 0 2 E * 0 0 
- 1 . 7 5 2 5 E - 0 1 

1 . 6 9 3 1 E - 0 1 

1 . 9 7 0 2 E * 0 Q 
- 2 . 0 2 3 6 E - 0 2 

9 . 0 4 7 6 E * 0 0 
- 1 . 3 0 6 2 E - 0 1 

1 . 9 7 0 6 E * 0 l 
" 1 . 4 8 9 4 E + 0 0 
- 7 . 0 0 9 9 E - 0 2 

* X 3 
* X 3 

* X 3 
* X j 

* X J 

* X 3 
* X J 
* X 3 
* X 3 

* X 3 
* X J 
*X i 
* X 3 
*X i 

• X J 
*X 3 
* X 3 
* X 3 
* X 3 

«X3 
* X 3 
*X i 
* X J 
* X 3 

• X. 

• X i 
* X 3 

* X 3 
* X 3 

• X j 
* X J 
* X 3 

l . ^ y 5 3 E - 0 1 

9 . 9 S U E - 0 1 
6 . 9 2 2 7 E - U 2 

2 . V 9 0 b £ * 0 0 
2 . 0 3 1 3 E - 0 1 

- 8 . V 3 7 2 L - U 2 

- 1 . V 9 3 7 L » 0 i > 
- V . 3 8 2 1 E - 0 1 
- 1 . 0 9 4 6 E - 0 1 

4 . 4 5 8 0 E - 0 1 
4 . S 4 2 1 E - 0 1 
1 . 1 9 9 1 E - 0 1 

- K 4 9 5 5 E - 0 1 

- 9 , 6 t 3 t f £ - 0 1 

* X 4 

»X4 
* X 4 

* X 4 
* X 4 
* X t 

* X4 
«X4 
* X 4 

* X 4 
* X 4 
* X 4 

*X<* 

* X 4 

- 1 . 4 0 7 3 E - 0 1 

9 . 3 0 2 1 E - 0 2 

- 2 . 0 V 7 V E - 0 2 

• x i 

* X i 

»XL-
o-



+ H(2 
• K<3 
• R ( 4 
• H<5 
• R(6 

R(6»-3)*R(5. 3>»*K(1 
• R(2 
• RCJ 
• R(4 
• R(5 
+ K(6 

R < 6 » - 3 > * 9 ( 5 . 4 > » * K ( 1 
• H(2 
>R(3 
• R( 4 
• R(5 
• HC6 

R(6.-3J*R(5. 5)«*H(2 
• K(3 
• H< 4 
• R C 5 
• R(6 

R(6»-2)*RC5»-4)»-»R<6 

R(6»-2)*R(5.-3)**R(5 
• R<6 

W ( 6 » - 2 ) * R < 5 » - 2 > « * R ( 4 
• R(b 
• R<6 

R ( 6 » - 2 ) * R C 5 » - l > « * R ( 3 
+ R(q 
• R(5 
• R<6 

R ( 6 # - 2 ) * R ( 5 » i))»*R(2 
• R(3 
• RC4 
• R(5 
• R(6 

RC6»-2>«R<5» 1)»*R(1 
• R<2 
• R(3 
• R<4 
• RC5 
• R(6 

-n* 
-i ) * 
• D * 

-n* 

0)« 
0)* 
0)* 
0>* 
0)* 
0)* 

n* 
n* 
n* 
i > * 
D* 
n* 

2>* 
2)« 
2J* 
2>* 
2)* 

-6>* 

-5>* 

-4)« 
-4>* 
-4)* 

-3)* 
-3)* 
-3)* 
-3)* 

-2)« 
-2)* 
-2>* 
•2)* 
-2>« 

-1)* 

-n* 

•n* 

M ?2t»01 

9J47E*02 
1501E*02 
963lE*02 
948*E*02 

2192E+01 
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1 . 9 9 3 3 E - 0 1 «X4 

»1 .8429E-01 «X4 

•7 .9707E+00 «X5 
• 8 . 7 3 7 9 E * 0 0 «X4 
8 . 2 7 4 1 E - 0 3 *X4 

• 3 . 6 8 9 7 E - 0 1 *X4 

3.7509E-01 *X6 
1*7090£*01 *XS 

6 . 5 9 3 « E * 0 0 *X4 - U 2 7 8 7 E - 0 » *X5 
•2 *6853E*00 *X4 
• 2 . 2 5 6 6 E * 0 2 *X4 
U 3 6 2 1 E - 0 1 *X4 



0(63S)*0(62S)» 

0(63S)*0(63S)« 

0(64S)«0(61S)> 

0(64S)*0<62S>« 

0(64S)«0(63S)< 

0(645)*0(64S)« 

0<65S)*C(61S)' 

0165S)*0(62S)" 

• I O ( U S > 
• 0 ( 2 1 O < 
• IQ (31S)< 
• 0 ( 4 1 0 ' 
•JQ(51S)< 
• )0 (35S>< 
• U ( 6 l O < 
• 0 ( 6 5 0 « 

+ 0 ( 0 0 O < 
• U t 2 0 O « 
• 0 ( 4 0 0 ' 
• 0 ( 6 0 0 « 
• 0 ( 6 6 0 « 

• J 0 U 3 S ) « 
• 0 ( 4 3 0 « 
* » 0 ( 5 3 S ) « 
• I 0 ( 5 5 S ) « 
• 0 ( 6 3 0 « 
• 0 ( 6 5 0 « 

• 0 ( 2 2 0 « 
• 1 0 ( 3 2 5 ) « 
• 0 ( 4 2 0 « 
• 10(52?*)« 
• 0 ( 6 2 0 « 
• 0 ( 6 6 0 « 

• I Q ( U S ) « 
• 0 ( 2 1 0 « 
+>0(31S>« 
• 0 ( 4 1 0 « 
• I Q ( 5 1 S ) « 
• 0 ( 6 1 0 « 

• 0 ( 0 0 0 « 
• 0 ( 2 0 0 « 
• 0 ( 4 0 0 « 
• 0 ( 6 0 0 « 

• 0 ( 4 4 0 « 
•J0CS4S)« 
• 0 ( 6 4 0 « 
• 0 ( 6 6 0 -

•JQ(33S)< 
• 0 ( 4 3 0 « 
• I0 (53&>« 
• 0 ( 6 3 0 « 

• 2 
• - 3 
» -fl 
• 8 
• - 3 
• - 1 
• - 1 
• 7 

» - 2 
» -i 
> - 6 
» 3 
' 3 

> 7 
> - 3 , 
' 3, 
' 1 , 
» 6 
• - 2 ( 

» 3 
• - 2 
» 5 
' 3< 
• - 6 . 
• - 1 . 

• 2 
i - 3 
> 1 
. 4 
» - 5 
» 2 

» - 9 , 
» 3 
» - 3 , 
> 2 . 

' 1 , 
• - 9 . 
» 1 . 
» 1 

> 1 . 
• - 1 . 
» 2. 
» - i . 

. 4923£*02 

.0965E*03 

.9874E+02 
•7209E+03 
.304SE+03 
.0796E+04 
i9952E*03 
,3158E*03 

>7692E*01 *X 
.5804E*02 
.0375£*02 
.4045E*02 
.657V£*03 

»4895E*Q3 
.9132E+04 
.2130E+03 
.3494£*04 
,927B£«03 
»7434E+Q4 

.0965E*03 

.6962E*04 
,1431E*03 
.0844E*Q4 
.65Q7E*03 
,2193E*04 

.0769E*02 

.6126E+03 

.4979E*03 
r6956E*03 
.3243E+03 
,7711E*03 

.23Q8E*Q1 »X 
»4406E*02 
.5778E+03 
»1U3E«02 

,9566E*03 
.63B9£*03 
.247Q£*03 
»5241E+03 

.4979E*03 

.09576*04 

.57046*03 

.1085E*03 

- 5 . 9 3 4 1 E + 0 2 * 
3 .3447E*03 * 
5 .4503E*02 * 

-3 .1875E+03 • 
7 .4217E*02 • 
2 .4244E*03 * 
2 .7180E*02 « 

- 9 . 9 6 5 9 E * 0 2 «> 

6 .5934E+01 * 
2 .7872E+02 «• 
2 .2067E*02 * 

- 4 . 6 3 7 8 E * 0 1 * 
- 4 . 9830E+02 * 

- 4 . 5 4 2 0 E * 0 3 * 
1.4303E+04 «• 

- 7 . 2 1 5 5 E * 0 2 • 
- 3 .03O5E*03 * 
- 9 . 4 3 7 4 E * 0 2 * 

3.7372E*03 • 

- 3 . 3 4 4 7 E * 0 3 • 
i . 6 3 5 1 E * 0 4 * 

- 1 .8798E+03 «» 
- 6 . 9 2 6 9 E * 0 3 • 

9 .0599E*02 * 
1.6610E+03 * 

•4 .9451E+02 • 
3.9021E+03 • 

- 9 . 0 8 3 9 E * 0 2 • 
- 1 . 7 1 6 3 E * 0 3 * 

1.1957E+03 * 
- 3 . 7 7 5 0 E * 0 2 • 

2 .1978E*02 «» 
- 3 . 7 1 6 3 E * 0 2 *, 

1.3O77E*03 *] 
-2 .8762C+01 • ) 

- 7 . 1 5 1 4 C * 0 2 *i 
2 .1646E*03 *: 

- i . 6 9 8 7 E * 0 2 «0 
- 2 . 0 7 6 2 E * 0 2 *) 

- 9 . 0 8 3 9 E * 0 2 *i 
4*0048E*03 «> 

- 5 . 7 7 2 4 E * 0 2 «0 
1 .5100E*02 • ) 

4.3979£*02 
-1.2443E*03 
•1.1340E*02 

3 .8097£*02 
- 4 . 9 8 0 0 E * 0 1 
- U 6 2 6 8 E * 0 2 
-9 .5108E*Q0 

3»4873£*01 

-4 .8866E*01 
-1 .0369E*02 
- 2 . * 3 7 5 £ * 0 1 

1*6229£*00 
1 .7437£*0l 

9.4503E*02 
"1«7095E*03 
4.84UE*0l 
2«0335£*02 
3.3024E*01 
•1.3077E*02 

1.2443E*03 
-3.4021E*03 
2.2467E*02 
4«6480E*02 
•3.17O3E*0l 
•5.8122E+01 

3.6649E*02 
•1.4517£*03 
l.«901E*02 
2.0514E*02 
•8.0233E*0l 
1»3209E*01 

•U6289E*02 
1.3626E*02 

>1*5629E*02 
1.0064E*00 

8.5473£»0l 
•1#4525E*02 
S.9443E*00 
7.2*52E*Q0 

1.6901E*02 
•4.7865E*Q2 
3 t 0 7 J 3 E * 0 l 

»5 .2638£*00 

X2 -1 .3519E*02 *XJ 1.7934E*0l *X4 - 8 . 4 3 9 6 E - 0 1 «X5 
X2 l .9825E*02 «Xi -1 .3107E*01 *X« 2 . 5 5 7 4 £ - y i »X5 
X2 9.5329E*00 *XJ *2<6B53Ea01 »X« 
X2 - 1 . 6 2 0 8 E * 0 l oXJ ! . 4 6 6 d £ a 0 1 «X4 
X2 9 .3083E-01 *X3 
X2 3 .0407£*00 *Xi 
X2 5.403VE-02 *Xi 
X2 - 1 . 9 8 1 4 E - 0 1 «X3 

X3 U5021E*0 l *X4 - l .9927E*0v) *X5 
X2 1 .6521£*0l *X3 "1.0922E*00 *X«l 
X2 1.1221E*v)0 *Xi - 1 . 0 1 5 5 E - 0 2 *X4 
X2 - 9 . 2 2 0 9 E - 0 3 *X3 
X2 - 9 . 9 0 n E - 0 2 *X3 

9#3773£-02 »Xfc 
2.1312E-02 *Xf> 

X2 - 7 . 9 4 4 1 E * 0 l »X3 
X2 7 . 2 7 2 7 £ * 0 l «»XJ 
X2 - 9 . 0 4 9 8 E - 0 1 *X3 
X2 « 3 t 6 0 0 9 £ * 0 0 *X3 
X2 - U 8 7 6 3 E - 0 1 «rXJ 
X2 7 .4303E"0 l * X i 

X2 »lé9825E*02 *X3 
X2 2«8599E*02 «X3 
X2 - 9 . 5 5 8 4 £ * 0 0 *XJ 
X2 -tt .6878E*00 «X3 
X2 U8013E-01 *XJ 
X2 3.3024E-01 *X3 

X2 - 1 . 1 2 6 6 E * 0 2 
X2 2 .3129E*02 
X2 - l » 5 0 0 8 E * 0 l 
X2 - 8 . 7 2 7 3 E * 0 0 
>.! 1 .4997E*0o 
X2 - 7 . 5 0 5 4 E - 0 2 

X3 5 .0O71E*0 l 
X2 - 2 . 2 0 2 8 E * 0 1 
X2 6 . 6 4 9 4 £ t 0 0 
X2 - 5 . 7 1 8 4 E - 0 3 

X2 * 3 . 6 3 6 4 E * 0 0 
X2 2 .7149E*00 
X2 - 3 É 3 7 7 4 E - 0 2 
X2 - 4 . 1 2 8 0 E - 0 2 

X2 -1 .5888E*0 l 
X2 2»0364E*0l 
X2 -7 .2398E-01 
X2 3 . 0022£ -02 

• X3 
*X3 
«X3 
*Xj 
*X3 
• Xi 

• X4 
• X3 
*X3 
*XJ 

*X3 
*X3 
*X3 
• X3 

*X3 
*X3 
*X3 
• X3 

2 .237»E*00 *X4 
- 6 . 5 8 1 7 E - 0 1 *X4 

U3107£*01 *X4 - 2 . 5 5 7 4 E - 0 1 «»X5 
•8«055VE*00 *X4 
8 .6502E-02 *X4 

i,494SE*01 «»X4 -7.0330E-U1 *Xb 
•1.5291E*0l *X4 2.9837E-01 «X5 
4.4r55E-01 «»X4 
7.8980E-02 *X4 

*6,6422E*00 «X5 3.1258E-01 *X6 
1.4563£*00 «X4 -2.8416E-02 *Xb 
»6.0175E-02 «X4 

3.2908E-02 *X4 

4.4755E-01 *X4 
•1.8429E-01 *X4 



0 ( 6 5 S ) * 0 U 3 S ) » 

0(69S)*Q(64S)» 

0 ( 6 5 S J * 0 ( 6 5 S > * 

0(66S)*0 (61S) ' 

0 (66S)*0(62S)> 

0<66S>*0(63S)« 

0(66S)*0(64S)> 

0U6S)«0 (65S)» 

Q(663>«0(66S)» 

• 0 ( 2 2 0 
•10<32S) 
« 0 ( 4 2 0 
•10(52S) 
• 0 ( 6 2 0 

• l O ( U S ) 
• Q ( 2 l O 
•>0(31S) 
• 0 ( 4 1 0 
• !0 (91S> 
• Q ( i l C ) 

• O(OOC) 
• 0 ( 2 0 0 
« 0 ( 4 0 0 
• 0(60C) 

«I0(S5S> 
• 0 ( 6 5 0 

• 0C44C) 
•>0(94S) 
• 0 ( 6 4 0 

*>0(33S) 
• 0 ( 4 3 0 
•10 (535) 
• 0(63C) 

• 0 ( 2 2 0 
• ) 0 ( 3 2 S ) 
• 0(42C> 
•>0(52S) 
• 0 ( 6 2 0 

• IO (US> 
• 0 ( 2 1 0 
• J0U1S) 
• 0 ( 4 1 0 
• I 0 ( 9 1 S ) 
• 0 ( 6 1 0 

• 0 ( 0 0 0 
• U(20C) 
• 0 ( 4 0 0 
• 0 ( 6 0 0 

9B04C*02 
9998E*03 
3417E«03 
9704C*03 
7711E*02 

923lE*0l 
9483E*03 
4979E*03 
U81E+03 
1799E*02 
6627E*03 

1958E*00 »X 
6014E*01 
M81E*02 
9979E*01 

8555E*03 
8290E*04 

6998E+03 
Q844E*04 
6907E*03 

4979E*Q3 
4068E+04 
1407E403 
6907E+03 

0322E+03 
4979E*04 
0063E+04 
1407E*04 
9423E«03 

7762E*01 
0322E*03 
4979E*03 
3942E*03 
8360E*03 
1089E*03 

O39OE*01 »X 
0643E*03 
0129E*03 
1670E*02 

-2« 
li 

-4« 
9. 
3. 

-1< 
1. 

-9. 
4. 
2 
-2 

9 
-9 
4 
8 

-8 
2 

-1 
6 

-9 

•9 
S 
"i 
9 

-l 
9 

•3 
1 

-7 

-8 
1 

•9 
1 

•4 
1 

1 
•2 
•7 
•4 

>7872E*02 * 
6168E*03 * 
»9038E+02 • 
,7724E*02 • 
•7790E*01 • 

>6464E*02 * 
.6723E*03 * 
,0839E*02 • 
.0669E+02 * 
•0616£*02 * 
>2690E*02 • 

,9900E*00 • 
,2907E*01 * 
>0669E*01 * 
•9880E*00 * 

>6586E*02 « 
.4919E«03 « 

,7163E*03 * 
.9269E*03 • 
.0999E*02 • 

,0839E*02 • 
il490E*03 * 
>1949E*03 * 
,0599£*02 * 

• U49E+03 • 
i0839E*03 • 
•6779E*03 • 
.1949E*04 • 
•9900£*02 • 

.9910E*01 • 
•1149E»03 t 
i0839E*02 • 
.22601*03 * 
•1231E*02 • 
•9100E*02 * 

,1988E*02 • 
.22981*03 • 
.3957E*02 • 
»3U3E*01 * 

•03«9C*02 « 
•rioiE^oa « 
•8«10C*01 * 
•<733£t01 * 
•3209C*00 « 

«2216C*02 i 
•2216E*02 i 
•0901E*02 i 
.6842E*01 i 
,3833E*01 « 
•9297E*00 i 

•4039E*00 i 
.4964E*01 i 
•8842£*00 < 
•1451E-01 « 

.8100£*01 • 
•7183E*01 i 

•0914E*02 i 
.6460E*02 i 
•1703£*01 < 

•8901E*02 • 
•1941E+02 -
•7466E+01 • 
•17O3E*01 i 

,1*771*02 
•«901E*03 < 
.395»E*02 
•7466£*02 
•64l9£*0l i 

.6639E*01 
•1477E*02 t 
•8901E*02 < 
•4693E*02 t 
.7666E*01 
«2836£*00 

•8847E+01 
•2999E*02 
•791SE*01 
•9097E*0Q 

>X2 
X2 
»X2 
>X2 
>X2 

>X2 
>X2 
>X2 
>X2 
>X2 
»X2 

>X3 
>X2 
»X2 
• X2 

-X2 
• X2 

• X2 
• X2 
»X2 

»X2 
>X2 
• X2 
>X2 

»X2 
»X2 
>X2 
»X2 
>X2 

»X2 
»X2 
»X2 

>xa 
»X2 
>X2 

»X3 
»X2 
»X2 
>X2 

•li 
3. 

•2i 
7i 
7i 

•3« 
9i 

•li 
2« 
2. 

-4i 

2< 
•9. 
2< 
1< 

•1. 
4 

•8 
8 

•1 

-1 
2 
•l 
1 

•6 
1 

•1 
1 

•1 

•2 
6 

•1 
6 

•9 
3 

2 
•1 
•3 
•8 

6921E*0l 
1F7«*01 
49391*00 
2396E-01 
9094E-03 

7993E*0l 
9129E*0l 
9888E*0| 
0779E*00 
9896E-01 
9032E-02 

>27S9E*00 
,5069E*00 
0779E-0. 
.7870E-03 

>0860E*00 
»9936E-01 

>7273£*0u 
>6878£*00 
i8013E-0l 

i9868E*0i 
i6182E*0l 
•4460E«00 
>8013E*01 

>6083E*01 
•9688E«02 
•aroiEtoi 
•4460E*0l 
.90UE-0. 

i0484E*0t 
•60a3E*0l 
•9aa8E*oi 
•2338E*00 
•1713E-0. 
•0022E*02 

•7311E»0i 
,U17L*Q2 
»7403E*00 
•9776E-03 

• X3 
tX3 
•X3 
*X3 
*X3 

*XJ 
• XJ 
•X3 
• XJ 
• XJ 
• X3 

• x*» 
• X3 
• Xi 
•XJ 

*XJ 
*X3 

• XI 
•XJ 
• XJ 

•XJ 
• XJ 
• XJ 
• XJ 

• X3 
• XJ 
• XJ 
• XJ 
•X3 

• XJ 
«X3 
• XJ 
• XJ 
• XJ 
• XJ 

• X4 
• XJ 
• XJ 
• X3 

1»0922C*00 *X4 *2*1312E*02 *X9 
•8.9910E-01 *X4 
2.2966E-02 *X4 

4 (9817E*00 *X4 -2«3443£-01 *X5 
•6.553«E»00 *X« 1.2787E-01 *X5 
4 . 4 7 9 5 E - 0 1 *X4 

•1 .B805E-02 *X<» 

•3 .0192C01 *X5 1.4208E-02 *X6 
3*6408E-01 *X4 •7«1040£-03 *X9 

- I . d«0*E-03 *X4 

r ,898«E*02 *X4 

4 . 4 7 5 5 E - 0 1 «X4 
' 2 . 3 6 9 4 E - 0 1 *X4 

4t3690E*00 *X4 •8.9248£*02 *Xb 
>4.4799E*00 *X4 
1.6924E-01 *X4 

2.7i73E*00 *X4 -l.2787£-0l «X5 
•4*3690E*00 «X4 8*5248£*02 *X5 
4.4799E-01 «X4 
•5.6414E-02 *X4 

'3»6230E*00 *X9 1*7090£«01 «X6 
8«7379E*00 «X4 -1.7050E-01 *Xi» 
3.3649E-02 «X4 
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Table 3 

Coefficients relating Stevens operators to Kacah o(>t-rat.,rs 

1 m 

1 0 

t 1 

3 0 

2 1 

2 2 

3 0 

3 t 

, , 

3 3 

4 0 

4 1 

4 2 

4 3 

4 4 

9 0 

5 1 

5 2 

5 3 

S 4 

• Li-

" * 

i/i 
tø 
i-f5 j 
*1« 
tffs 

1-/T5 

* < * 

i f « 

i fio$ 

i f̂ro 
I far 
M 
Iff 
if. 
3f70 

3 £5 

rrnr 
i nrr 
TfiT 
i f i « 
T i n r 

/3? 

i 

i 

2 

1 
71 

2 

2 

4 

2 
7T5 

4 

• 

4 

4 
15 

4 

I 

8 

1 
1 TfT 

i fiTw I 4 

» (770 

3 fsii 

3 flM 

i f 
"775 

• 
T7JT 

22-

: _ i 
i 

6 ; 0 

6 

S 

S 

6 

6 

6 

1 

2 

3 

4 

S 

€ 

0 

1 

2 

3 

4 

S 

6 

7 

0 

1 

2 

3 

4 

3 

6 

7 

• 

pnFfT 

* l 

1 ffj 

1 i/273 

1 t/2730 

1 tf 2730 

ny— 
3 if5T 

3 J200T 

i i/ibo? 

W? 
Aff 
CT£° 
fhff 
Aff 

3 ifJTO 
n i p r 
3 t/ToToio 

2i . f i l 

* £ 
3 JTT 
W I T 
3 f h U 

l*W 
3 j t 3 0 t 

3 jll.jMf 

TW3? 
3 . /13.1S 

3 J12 . IS 
f5f|f—T 

» I I I 

te 

8 

32 
T2TH 
is 

72TTJ 

te 
TTT 

16 
JTfVT 

32 
Tin 

u 

128 
TT 
33 

84 
TTT 
128 
7JT 

64 

32 
WfSt 

32 
77 W l 

128 

32 
T 
64 

32 
7TTW 

64 

32 
TfTWT 

i 84 

i »2 . 
" ST7TT 
i 126 

* irm 
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