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This document (INDC-257E) is an English translation of an 
original (lNDC-?57) in Russian. The data tables 1-7 have been 
entered in the neutron data file DASTAR of the IAEA Nuclear 
Data Unit, under the following'accession-numbers: 

DASTAR-00721 Niobium (table l) 
DASTAR-00722 Iron (table 2) 
DASTAR-00723 Nickel 58 (table 3) 
DASTAR-00724 Nickel 60 (table 4 ) 
DASTAR-0072'5 Lead 206 (table 5 ) 
DASTAR-00726 Lead 207 (table 6) 
DASTAR-00727 Lead 208 (table 7 ) 

The data holdings of the IAEA Nuclear Data Unit are regularly 
publicized in "CINDU". The data can be obtained through one of 
the following data centers: 

IAEA Nuclear Data Unit Vienna, Austria 
ENEA Neutron Data Compilation Centre Saclay, France 
National Neutron Cross Section 

Center Brookhaven, U.S.A. 
Informacionnyj Centr po Jadernym 

Dannym Obninsk, U.S.S.R. 

IAEA Nuclear Data Unit 
KMrntnerring 11-13 
A-J010 Vienna, Austria 
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Translated from Russian 

V.I. Popov, V.M. Sluchevskaya, V.I. Trykova ' 

METHOD FOR THE INTERPOLATION, EVALUATION AND COMPACT 
PRESENTATION OF INELASTIC NEUTRON SCATTERING DATA 
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The authors propose a method for the interpolation, evaluation and 
compact presentation of data on the spectra of inelastically scattered 
neutrons £~1 _J, for subsequent use especially in calculating reactor constants. 

All inelastic neutron scattering data take the form of a set of 
excitation functions for groups of nuclear levels with width 0.2 MeV, such 
that the mean energies in each group are 0.1; 0.3; 0.5; •••• MeV. The 
excitation function of each group of levels is approximated by an analytical 
form of the type: 

S(x) = t Ci xu'ex/> (- Si x), 
i*t 

where X represents the excess initial energy of the neutrons above the 
excitation threshold for the level. C and cL are expressed in turn through 
the parameters A, T, f, F as follows: • 

C , = A T '^'U- f - F ) exp (d,); 

C^T'^expfdJ; 

Cj=/? T'^' F exp(ds); 

Seven parameters of an approximating function (A, T, b^, b^, b^, f, F) 
are found for each group of levels by comparison with the experimental data. 

As a result, all information on inelastic neutron scattering for one 
nucleus in the initial energy range 0-15 MeV reduces to values for the 120 
constants set out in Table 1 for niobium-93. 

The first eight numbers in Table 1 indicate the numbers of the first 
eight conditional groups of levels containing as little as one real excitation 
level of the nucleus. The following 56 numbers indicate the valines of seven 
parameters for each of the first eight levels. The remaining constants 
are coefficients of the power series expansion of the energy dependence of 
each of the seven parameters: 

/ } ( E ) = £ a ; E i . 
i=0 
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We can obtain the necessary information on inelastic neutron scattering 
by using the constants given in Table 1 and a computer programme. In 
particular, it is simple to calculate the spectra of inelastically scattered 
neutrons, level excitation functions, inelastic scattering cross-sections, 

grouped inelastic transition cross-sections, etc. The appropriate programmes 
in ALG0L-60 for the calculation of these values are given below. 

The programme (No. l) for calculating the spectra brings in as single 
figures the atomic weight of the nucleus (AT), the energy spacing (h), the 
block of numbers "M", consisting of the coefficients in Table 1 less the 
first column, which forms the following block "LM, and, finally, the initial 
neutron energies (EN). The spectra are printed out with the given spacing h, 
the first point corresponding to zero energy. With a spacing of 0.2 MeV, 
the spectra are normalized with reference to the full inelastic cross-sections 
(in barns) plus the doubled cross-section for the (n, 2n) reaction. 

The programme (No. 2) for calculating grouped inelastic transition 
cross-sections is based on formula 33 of Reference £ 2 J . Here, the 
initial neutron spectrum is assumed to be close to the reactor spectrum, 
i.e. in the form l/E where E :< 2 MeV and exp (-0.72 E) with E > 2 MeV. 
The initial data for this programme are: integration step (h2, not greater 
than 0.05) , number of groups (jj, not greater than 25), atomic weight (AT), 
number block "M" and "L" (the same as in the previous programme), block 
of boundary energies of the groups in descending order (El £~\'.2.6j— not 
more than 15 MeV). When there are less than 25 groups, block E 1 is 
increased to 26 by means of any differing numbers. 

Programme No. 3 prints out the total inelastic neutron scattering 
cross-section (in barns) with the addition of the doubled cross-section for 
the (n, 2n) reaction as a function of the initial neutron energy. The 
energy spacing is 0.1 MeV, the first point corresponding to zero energy. 

Programme No. 4 calculates the excitation function (in barns) of a 
group of nuclear levels with width 0.2 MeV and a given mean energy E. 

Tables 2-7 contain co-efficients for natural iron and isotopes of 
lead and nickel. 
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Level 
No. A T 6, £ 
4 0,350 0,430 3,10 0,700 
5 0,760 0,410 2,31 0,900 
6 0,510 0,430 6,40 0,450 
7 0,425 0,420 6,20 0,900 
8 0,400 0,410 . 8,00 0,800 
9 0,387 0,405 9,51 0,820 
10 u.,378 0,392 8,92 0,790 
ii 0,370 0,384 8,47 0,790 

Table 1 

!> { F 

0,350 0,300 0,019 
0,340 0,300 0,020 
0,340 0,250 0,021 
0,330 0,500 0,022 
0,320 0,500 0,023 
0,310 0,340 0,024 
0,300 0,370 0,027 
0,290 0,400 0,030 



/ T T * 

a. 0,502325 0,935691 
di -0,995131.io"1 -0,683107 
ClL . 0,264910.io"1 . c,322234 

-0,542351.io"2 -0,772896.io"1 
aH 0,540 908.io"3 0,108208.io"1 
Us- -0,185269.10"4 •• - 0,878239.io"3 
ee, -0,3266674.io"6 0,379446.io"4 
a-? 0,233698.io"7 -0,671972.io"6 

bit-

a. 0,753595 
l 

0,804476 
a, -0,632499 -0,898151 
^ 0,366272 0,560134 

-0,114493 -0,137140 
a-k 0,194023.io"1 0,162376.i0"1 
CLf -0,176335.io"2, -0,990621.10"? 
V-i 0,869324.10 f 0,294624.10". 

-0,147439.io"5 -0,325788.io"6 

Table I continued 

r 
0,294764.io2 
-0,260377.io2 
0,129910.io2 
-0,343117.io1 
0,495361 
-0,394760.10'~j 
0,163303.io"2 
-0,274016.1c"4 

r 
-0,174117 
0,291110 
-0,166098 
0,485730.10'~j 
-0,769760.io"2 
0.667053.10"\ -0,297098. io"4 
0,531773.10"6 

K 
0,472300.io1 
-0,561051.io1 
0,292853.io1 
-0,714041 
0,921294.io"1 
-0,653324.io"2 
0,241504.io"3 
-0,36 4573.io"5 



n2 Iron 

5 
8 
ii 
14 
15 
16 
I? 
18 

0,880 
0,060 
0,153 
0,170 
0,155 
0,142 
0,115 
0,115 

1,44 
1,18 
1,65 
0,93 
0,90 
0,80 
0,75 
0,75 

1,50 
1,30 
1,50 
1,50 
1,50 
2,50 
2,50 
2,50 

-0,726993 
0,884885 
-0,370570 
0,816060.10 

"-0,103238.10 
• 0,750041.10" 
-0,289680.10 
0,460004.10"6 

-I 
-I 

-4 

0,104858 
0,942695 
-0,569410 
0,165627 
-0,250409.i0~i 
0,207589.10 
-0,903437.10 
0,161447.10 

- 2 

-4 
-5 

0,210 
0 
0 
0 
0 
0 
0 
0 

0,390 
0 
0 
0 
0 
0 
0 
0 

Table 2 

0,75 0,21 0,55 0,044 
0,60 0,21 0,50 . 0,053 
1,50 0,21 0,45 0,070 
1,50 0,21 0,40 0,098 
1,50 0,21 0,30 0,115 
1,05 0,21 0,40 0,120 
1,20 0,21 0,40 0,140 
1,20 0,21 0,40 0,140 

0,192200.10 0,ii96600.10 
0,700000.io"2 -0,740000.io"1 

0 0 
0 0 
0 • 0 
0 0 
0 ' 0 
0 0 

0,140 
0 
0 
0 
0 
0 
0 
0 



Nickel 

8 0,750 1,10 1,70 
13 0,150 1,20 3,00 
14 0,170 0,98 3,00 
15 0,142 1,03 2,74 
16 0,134 0,98 2,48 
17 0,112 0,94 2,20 
18 0,107 0,90 2,06 
19 0,103 0,87 1,94 

0, i4ii4i - ' 0,112461.io2 ' 
-o, 220868 . -0,968317.10 
o, 278219.10' -2 0,365318.10 
-o, 366106.10' -3 -0,728360 
0, 528589.10' -4 0,835490.10" -i 
-0, 532945.10' -5 -0,552069.10' -2 
0, 2780 46.10' -6 0,194508.10' -3 
560105.10' -8 -0,282138.10' -5 

0,250 0,400 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

Table 3 

1,30 0,13 0,40 0,18 
2,00 0,25 • 0,40 0,18 
2,00 0,25 0,40 0,18 
1,84 0,25 0,40 0,18 
1,68 0,25 0,40 0,18 
1,50 0,25 0,40 0,18 
1,44 0,25 0,40 • 0,18 
1,34 0,25 0,40 0,18 

0,109.10 0,130.10 
0,200 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0,180 
0 
0 
0 . 
0 
0 
0 



Nickel 60 T a b l e 4. 

7 0,583 1,27 1,60 1,30 0,12 0,40 0,18 
ii 0,180 0,94 3,00 2,30 0,25 0,40 0,18 
12 0,180 0,94 3,00 2,30 g,25 0,40 0,18 
13 0,150 0,80 2,50 2,50 0,25 0,40 0,18 
14 0,150 0,80 2,50 2,50 0,25 0,40 0,18 
16 0,123 0,80 2,18 1,96 0,25 0,40 0,18 
17 0,116 0,79 2,00 1,50 0,25 0,40 0,18 
18 0,108 0,81 1,92 1,44 0,25 0,40 0,18 

0,470809.i0~4 0,112461 .i02 0,109.10 0,130. 10 
0,186409 -0,968317 .10 0.,2q0 0 

-0,925975.io"1 0,365318.10 0 0 
-

0,207398.io"1 -0,728360 
.io""1 

0 0 

-0,252979.io"2 0,835490 .io""1 0 0 

0,173893.io"3 -0,552069.10 0 0 

-0,634184.io"5 0,194508 .i0~3 0 0 

0,956325.io"7 -0,282138 .io"5 0 0 



Table 4 continued. 

'0,250 
0 
0 
0 
0 
0 
0 
0 

0,400 0,] 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

M M 



5 0,488 
7 0,250 
8 0,400 
9 0,320 
ii 0,170 
12 ' 0,170 
14 0,170 
16 0,170 

0,102354.10 
-0,969240 
0,440724 
-0,164168 
0,138384.io"1 
4,103709. io""2 
0,409733.io"4 
-0,663906.10"̂  

0,11 
0 
0 
0 

• 0 
0 
0 
0 
0 

1,66 i ,50 
1,38 i ,50 
1,20 i ,50 
1,55 i ,65 
1,15 i ,70 
1,15 i ,75 
1,00 i ,58 
1,00 i ,83 

0,268355. 10 
-0,538958 
-0,271318 
0,146782 
-0,265253. 10' -i 
0,233055. 10' -2' 
-0,101166. 10' -3 
0,174077. 10' -5 

0,6 
0 
0 
0 
0. 
0 
0 
0 
0 

Lead 206 Table 5 

1,50 0,11 • 0,60 0,080 
1,50 0,11 0,60 . 0,104 
0,61 0,11 0,60 0,112 
1,65 0,11 0,60 0,130 
1,70 0,11 0,60 0,140 
1,75 0,11 0,60 0,140 
0,98 0,11 0,60 0,140 
0,60 0,11 0,60 0,140 

0,173.10 0,137634.10 
-0,560.10"1 -0,12390.2.10 
0 0,524766 
0 -0 , 971397.10' -i 
0 0,959970.10" -2 
0 -0,525617.-10 
0 0,149935.10" -4 
0 -0,172717.10' -6 

0,14 
0 
0 
0 
0 
0 
0 
0 
0 



Lead 207 

3 0,730 1,60 2,00 
5 0,560 1,78 2,00 
9 0,130 1,30 2,00 
12 0,140 1,26 4,00 
14 0,420 1,04 2,50 
16 0,320 0,90 1,80 
18 . 0,220 1,60 2,00 
19 • 0,200 0,80 3,00 

0,102354.10 
-0,969240 
0,440724 
-0,104168 
0,138384.io"1 
-0,i03709„i0"2 
0,409733.i0"4 
-0,663906.io*""6 

0,268355.10 
-0,538958 
-0,271318 
0,146782 
-0,265253. io""1 
0,'233055.10'"! 

-0,101166.10 

0,i74077oi0"5 

0 
0 
0 
0 
0 

0,6 
0 
0 
0 
0 
0 

0 0 

Table 6 

1,35 0,11 0,60 0,14 
2,00 0,11 0,60 0,14 
1,40 0,11 0,60 0,14 
1,55 0,11 0,60 0,14 
0,95 0,11 0,60 0,14 
1,20 0,11 0,60 0,14 
1,70 0,11 0,60 0,14 
1,50 0,11 0,60 0,14 

0,173.10 0,137634.10 
-0,560.io"1 -0,123902.10 
0 0,524766 
0 ,-0 , 971397.io"1 
0 0,959970.io"2 
0 -0,525617.io"3 
0 0,149935.io"4 
0 -0,172717.io"6 

0,14 
0 
0 
0 
0 
0 

0 



14 0,700 1,30 3,5 
16 0,203 ' 0,65 4,0 
17 0,202 0,66 4,0 
18 0,200 0,66 4,0 
19 0,200 0,77 ' 4,0 
20 0,244 0,75 3,0 
21 0,238 0,72 3,0 
22 0,234 0,72 3,0 

-0,120828.10 
0,787 958 
-0,120431 
-0,733367.i0~2 
0,397512.io"2 
-0,440108.iq"3 
0,210243.10"4 
-0,379657, io"6 

0,18 
0 
0 
0 
0 
0 
0 
0 

0,268355.10 
-0,538958 
-0,271318 
0,146782 

- -0,265253.ig"1 
0,233055.io"2" 

-0,101166.IO"5 

0,174077cio"5 

0,6 
0 
0 
0 

• 0 
0 
0 
0 

Lead 208 Table 7 

1,0 0, [.8 0,5 0,18 
1,0 0,18 0,4 0,1b 
1,0 0,18 0,4 0,18 
1,0 0,18 0,4 0,18 
1,0 0,18 0,5 0,18 
1,0 0,18 0,6 0,18 
1,0 0,18 0,6 0,18 
1,0 0,18 0,6 0,18 

0,362.10 i 
-0,152 0 
0 ' 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0,18 
0 
0 
0 
0 
0 
0 
0 



ALGOL programme No.' 1 for calculating the recommended 
inelastically scattered neutron spectra. 

^ £ , £ / , £ > , A , T j 4 t £lt / i , 

F, dit dSt, d3t 01, CZ.C^Et^ATiStft V ; 

-M / / : H%]t Acl, Ta., A i gcuZ, Fa [ 4>SO] , 

77, f£1J*Zt / A p , Ff[1ig], S, SP[0: 1&J; 

(H i-€pf-l Cy-ysitx^- L [ 1 ' $ ]; 

i^^-t lo-l AT, k-, Jc, L)j 

iwcr^i ( s i. fo-2 \ £Jf)l L I S]\ 

t £ • = / s'/ef / h do i >> 

j^ea- < — / / tt±di£ 2 cU L [i] i 

/ / [s] •• « . ̂  /V + as}'t F / U l ^ ^ [ ; + ictfj 

•lcr\_ j 0 i uidiC iSQ do. 

£ / • « / * A £ • - £jf*~p- £ ; ~ 

^A-ei, SP[j]*-0 j j^!?. L i ttd i 

i:{. £ ** O.z* (i -i) -ike* if E<0.2 

// ••---• /Jct [ij; T ///; h - ^ ^ U h 

s 3 = it* 3/,), f - r •• - Fa.[i; / gcrfo L 2 

6 u-d i \ 



- i b -

k - ? ~ 1. tJziiJL 1 ek 

ft + Atltc]; + TSfk]: + 

F*-F*£ + Ff[k) . aoU: 

LZ-• fi*T; X i ^ J z + T ] 

ii r > 0 i k , & (r) e/se 0; 

C f*i(/-/)) * (1- / - F ) / 

Eti E/^. ; , l£.x>Q Szpiti 

Ci*e*}> 1 + C2* exp -

SP[jj- w / f ; 3 J f ^ s M + s p ( j h 

Li- e U ; 

iK^-i (<j> 2 ~10 I 3 ; 



ALGOL programme No. 2 for calculating grouped inelastic 
transition ':ross-seotions. 

-X4.U aj.kl, Lz, A j , A, T, //, £z, / J . /", <//, U K U3 

£, Eti, Eh., A T, g,1, CI, 02,03, S, Cd, al, f£tX, W , 

M [1' til], Au/Fa, U Z , U 3 f U,F*[i:SO]t 

A£,Tft ///, tfl, //, Ft[0:2], M A , Ml', Hit, M l . Mis, 

Mft Mf[l- /S0j, Ei[0 -15], CJl0:30j,Sml1:jtS.]t 

, CrU-lo] -, 

L [ i ' 2 ] \ 

i ^ i 16-z \kl,jjt AT, M t L,E1); 

j-cri t'.•=* / s /ep i c h ds. 

Ta.[i.]»* /» i[i]<- 2 f a i i ) > ~ F u i c ] --a 

'jox '/ / i^b-ii^ 2 do bp** J — L,[i] ; 

UZ[j].= M[l+Z<<]; &3[j]'=M[i+3i]; fatjl^MLi+W, 

Fa,[jj~ M[i + 42]; At'[i]'-MU +S6]; T*ii)*-M[i+Skh 

+ ?Z] 'f: UlliHMli+20]-, f/3[i) -M[ii-83l; 

ib" M[i +$6]; Fg[i]-~M[i+104} 

S t 

( /SO 
£ —? 0* M/z; 

^:ssr/ si-ep / h. $Lo 

A ~/tali]; T~Ta.[i}) fi-Utli)) 
A J W ; f^fali]; F--Fa[ij; prto L I e+U 

ehU ; 
.•:-/W[gj; T - T / m i ; //.= UiL&l, fe.-mw, 

/3-"//JltJ; <f-'{£l»l, F-F-tl*}] 
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*£ i'lkj e.Koi ; 

Li: M/}[,]-=>/), HTLJ1--T; H H ; Mfzljl^jz; 

AU3lj]~(3i Mfljl:=4 ; MF[j] --~ F 

e^Z ; 
j -- / S'i- eJj / um. ~t:, £ I S do oiccp'ti 

£ .V ••= E i z/z; 

t• E\f — E M + k l } i£EM>Etlj-i]+hl/Z tke* $aic L S \ 

U EM < 2 U±b cV••- 1.0^1/EM eise Cd^exf>(-0.?l>EM')\ 

Cd^Cd^(E/[j-t]-(EM-kZ/z))/AZ}M^O ejU; 

S :zx S + Cd; ijlhn ^i -Oven- (foio £ 4 / 

LS: S,n[j]:=S*h2/(E/[J~/]-E</[j]) 

e-h.cZ ] 

/ u-h.-ii£ Z S oio 

j :~ 'i S IcfJ I Uit.ii £ J.S do_ 

^ t sJsM. / 'libJ^LL Z S do 

S : = 0 ilj>jj ~£keyy goto L 81 

Li k > jj e/x L, ?; 

ij k < j t' ke h ejro io L, 3 

{2:1- / -M^^y / js~0 do £-•= k'i* (£-0.S)', 

a. L^Ef[k-/] + E/p;lf E /[j ~ 1]<cl£ iUii- •=£/[j - //; 

11 - hl/2', 

L i E EM'+k 1; ii E M > a / vA l/l ike^ L 6 ; 

E M < 2 ^A^c (.0^1/EM else Cd~*x/> C--0.?l'Ey)l 

A---NAH1, 7 - M T U J ; ff - H ^ U ' ] ; i Z ^ M i Z U l i 

- Ms 3 It); / -M^/lfJ; F^Mfhl.. 

j.j. J; j - a i * r ; 
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T > 0 Iken A (J) e£se 

CZ~A*e*f>(dl*(i-£))*/; C3i°*/J*es>f U4*(i-f})*t-'} 

£ n ; * E/fjf-.' X E M — Eh. ; 

ij X >Q iken Cecf-i* £h. (A)] 

ci*e.xp (df**- - £t*.x) + Cl*exf> (dZ - -f 

t 3 > a -£3*x) ejU e£se W-™ 0 ; 

^ oJs ( E M ~ a i ) > (kZ/Z + 0 - 4 ) ikeK /n- / 

W * (al- (EAT- h Z/Z))/k Z; /« £ ; 

S:=,S + W*Cd; m ~ l -jk-e-h. i^oiro L i ; L S : end; 

S-- = S*h l*-U/0- Z/Sm[j]/(E{[j-f]~Ei[jl)) 

L3> S$[k]>=S e U ; L i ^ u i CpZ- !c \ j, S G ) ; 

LS: ejU; 



ALGOL programme No. 3 for calculating recommended inelastic 
neutron cross—sections. 

(c^u y u X u, £ ] k ^ A i l X l W , £ , Ejft £ Be] 32,33,, 

Fiji, 2)4, 2)1,23, AT; 

Luiegest, ij,k,m,/x; 

Ml/: Fa], A, Tt H t £zt £3, I F, Cf, CI, C3, di, 

dl, d3[ f : 76], Sy[0: ISO], At, T£t fit. iill ££3, 

F£[i-Bl\ 

ccftsi- gyv^cc^. L[F.$]; 

ih.ou.iCi 10-I\ ftT.M, L); 

f T/(AT+l); k - O . /; SJilo] = 0; n. = L13]; 

ft ? t :== / Sjcfi '/ U,h. z L i £ 

A l i b [ i] - // [i]<~ Fz [ij - /j UJ- flu - F N - - 0 

fox / &ieji / U- h- ii £ $ gj-O ty / I ij J 

Aljl-MHi; Tljb**MU+2]} flljb-MU + v]; 

fSf[i]"*M[*+?JlJ; f£2,U]'~M[i+go]i /Sjiij ^Mii+Mj; 
f £ U b = Mi;+36]; M U + / 0 W 

yn ••« A /' 

* ~ A £ 1 9 ] ; 1-TS18]; a i - S t e l H , 

83~££3lSJ; Fl-fflS), fF-fflS]; 

k 7 6 ̂  - / 4 ds 

E+fSzlk]', B3>~33*E + ££s[k]; 
Ff»E + f f [ k ] ; 4{-~f!*E+F£lk] r ! 



- i 

rtiirirj - i, flUl-^Bt) tzi'j^ai, 

jlih'F} t Fii]:=jl eud ; 

X IUJ^ fi/[i]*T[i]; UlllfalilvTli}) d3ltj::--f3[<]*TLi]; 

ii n n > 0 = <?h.(T[i]) §Jsb 0; 

c{ m - A i n + ^ p Uftu*(t- a - f a i -Fui), 

Ci[ijfiin*expU'liL) * a - £ ) ) » - / / / j ; 

L'J [i] > e > / > ^ 3[i] *(l-£))*Flil 

£ { Li] * eA/s C^Uil -fiLi]*x) + 

CZ [i] c (et Z[i] *<x - > 

[i] * e..x[> [dS [i] -£3[i] 

ej^ot e£.$ e W ^ O ) 

hMljJ^S^ijl-hW W 



ALGOL programme No. 4 for calculating recomrnendc.i escalation 
functions for groups of nuclear levels. 

, * z.i.^1 cct, i, A, ^ x. t, £, £ EJf, Eh., A, T, / {, i3, 

j, F. di dz^^C'i, C 2, C 3, AT, s ^ W ] 

l ,j , k , >v», n,; 

Mll-in], Tcc, A l , 4*3, fa, FaU-SO], 
17~ 

fU. Ts, ttl, Ml, M 3 , h \ F411:2}, S,SP{0 : iSQ}) 

L[/:8]; 

f * to-z', A T , k t M , L); 

(' z i0-z>, E); 

/v.-=L / £ / ; 
^O 'V I / SjtJrJi / Lj-l^- tiL h do 

Mali]:** T a - i i & ( [ ' ) • * 0 

d ) 

/ - / / t±>yjjj- 8 j L [i] , 

Ff-Lj]"* + 77 Mii.+ew 

U i [ i M U + 72]; t(2li}~MU+to}; -SB], 

f 6 M [ i + 3 6 j \ F£[i'j— M [i + io^/J 

AT/ (AT+i): 

'j-Q C (': i Sit^Ji / jU-h.fi £ /l Uo 

E 0..2 **(i- i) 'then. £ < O.Z*i 'then 

T---, To,[i.j ] f l ^ U i l i ] , /,2-^/Lzid, 

3 --- / L 31iJ; if ••=» fct.U) I Fa-[i ], g.Q fa LZ 

A - /Wis} ; r/[*Ji~77-/ffl*J; t i^UzlS], /3>=,&J[J?J; 

/ «/7 W , • FS[$j; 

A*E T^T*E + JY[k]; £4*E+.?f(Mi; 

r' - f * £ + Ft> ik} 



L 2 : Ui~li»T'f clz— ilx-T ; d3••« / 3 T ; 

[J. T>0 iketx. /••=* IL{J) e£s^ f-.^O; 

C / •=>4 * e >/> (di* ({-{-F) ; 

c 2 --A<?•ap (J2 >('/-<vV* /; r./•• - • • : / / > ( d 3 ( ! - O ) * F ; 

j'o'd i -=*(J siep 1 un ti£ fdO Uji $ 

£}/>- i ; j ;= £«Y - En.; 

ij_ A > 0 vfjk b-ty-ih. CL tlx (k), 

W C i e * ( d f - ff +CZ* 

C 3 * e>p (UJ * - tf3 a ) 

&£s& V/:~ 0) S / 

UolJ ('pl-IV, E t S ) ; gid* L J 
j 

c £ f 




