
ORNL-3525 
UC-34 - Physics 

TID-4500 (24th ed.) 

TABLES OF FERMI INTEGRALS AND THE 

MULTIPOLE MOMENTS OF A ROUNDED 

CHARGE DISTRIBUTION 

L. W. Owen 
G. R. Satchler 

.. f. 

OAK RIDGE NATIONAL LABORATORY 

operated by 

UNION CARBIDE CORPORATION 

for the 

U.S. ATOMIC ENERGY COMMISSION 



DISCLAIMER 

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 



DISCLAIMER 

Portions of this document may be illegible in 
electronic image products. Images are produced 
from the best available original document. 



Printed in USA. Price : $1.25 Available from the 

Office of Technical Services 

U. S, Department of Commerce 

Washington 25, D. C. 

LEGAL NOTICE -----------------, 

This report was prepared as on account of Government sponsored work. Neither the Un ited States, 

nor the Commission, nor any person acting on behalf of the Commission: 

A. Makes any warranty or representation, expressed or imp I ied, with respect to the accuracy, 

completeness, or usefulness of the information contained in this report, or that the use of 

any information, apparatus, method, 

privately owned rights; or 

process disclosed in this report may not infringe 

B. Assumes any liabilities with respect to the use of, or for damages resulting from the use of 

any information, apparatus, method, or process disclosed in this report. 

As used in the above, "person acting on behalf of the Commission" includes any employee or 

contractor of the Commission, or employee of such contractor, to the extent that such employee 

or contractor of the Commission, or employee of such contractor prepares, disseminates, or J 
prov1des access to, any informatton pursuant to h1s employment or contract with the Comm1ssion, 

or his employment with such contractor. 

- . ----



.... 

li 

I . 

• 

ORNL-3525 

Contract No. W-7405-eng-26 

PHYSICS DIVISION 

TABLES OF FERMI INTEGRAlS AND THE MULTIPOLE MOMENTS 

OF A ROUNDED CHARGE DISTRIBUTION 

L. W. Owen anc'l G. R. Satchler 

DATE ISSUED 

JAr:? 1 J 1964 

OAK RIDGE NATIONAL LABORATORY 
Oak Ridge, Tennessee 

operated by 
UNION CARBIDE CORPORATION 

for the 
U.S. ATOMIC ENERGY COMMISSION 



-1-

ABSTRACT 

Tables of numerical values are given for the integrals Jltn f(t)dt, 

stn (df/dt)dt, and l)tn(df2 /dt2 )dt over the ·Fermi function f(t) = 

~ + exp(t-kD -l. They are presented in a form suitable for use in 

evaluating the various multipole moments of the rounded charge distri-

butions of nuclei, both explicitly and in terms of the radii of "equivalent" 

uniform distributions which have the same moments. Analytic expressions 

for the integrals are discussed. 
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1. Multipole Moments 

It has been customary to express the results of measurements of 

the electric multipole moments of nuclei in terms of a non-spherical 

but uniform charge distribution,~ whose radius is usually chosen to be 
~ 

R = 1.2 A~ F, rather than in terms of the distribution with a rounded 
u 

edge which electron scattering measurements indicate. 2 This may lead to 

serious error in the estimate of.nuclear deformations or "deformabilities". 3 

For this reason we present here tables of numerical values of the various 

radial integrals required for evaluating the moments of a non-spherical, 

rounded-edge, charge distribution. 

The multipole moments of a distributi·on with density p(r) may be ,...,._ 

defined as4 

,f 1 v 
. /)_ 

""' . 

(1) t(i) d"f' - ) (1) 
0 

"" where r denotes the polar angles of the ~vector r. We take for p the 

Fermi function-which has· often been used in the analysis of electron 

scattering, 2 

f ( -t) ::::- fo 1 rex+ r} .:x:=- i'- Ro 
) 0.. ) (2) 

normalized so that 

1~ fl!.} cl;t = l 
0 

(3) 

One way of introducing ~on-sphericity is to allow the surface r = R to 

be deformed. For example, for a distribution wi~h axial symmetry about 

t~e polar axis we may write 

,, 
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Rfe) == 
(4) 

A Taylor-series expansion of p about R = R0 to second order in the defor-

mation ~ yields3 

(5) 

... 
where B == 

1 

(6) 

anc'l. the radial integrals are 

1~ ( ~.) 
0 

(7) 

The central density Po remains independent of ~ (to second order) if we 

choose N in Eq. (4) so that 

N ( 8) 

In simila.:r fashion, a uniform distribution, 

0 / 
( 9) 

where Po= (3/4~ Ru3
), gives the moments (5) with 

(10) 
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Other ways of defining the deformed distribution lead to moments 

which can be expressed in terms of the J ~ and J_p . For example, in-

stead of Eq. (4) we may deform the equidensity surfaces, accordin~ to 

r -7 r' where 

(ll) 

The moments (5) then become 

(12) 

while the constant central-density condition (8) becomes 

N I ::- (13) 

The ·prescriptions (4) and (ll) are equivalent (to order t32 ) for the uni

form distribution (9), and Eqs. (12) and (13) als9 reduCE;! to Eqs. (10). 

An alternative prescription to Eq: (11), 

I 

-t- = "' [ I -t 

N II 
:J..TT (14) 

however, is only equivalent to (4) for a uniform distribution to order f3 • 

. The second order terms differ, and'E~s. (12) and (l3)'are replaced by 

(15) 

N 
II (16) 

.:~ • 
'1· "-.. u 
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2. Fermi Integrals and Analytic Expressions 

The integrals involved in the quantities ~ J2 and J ~ may be ex

pressed in terms of integrals over p itself, because for the function 

(2), 

d f(-r-A)o) 
-

d f?o 

Then we find 

oO 

J de n 
d-t -f ::::-

J R o 
0 

oc 

"1 f 1-\.•1 J n>o t 1' 
) } 

b/) 

1>(: 

J J~ -t"' J-j-~2 ::: 

d Ro 
0 

n.(vt-1) Je Vt- J cV-
Y} > I/ t 

) 

0 

which immediately gives 

The qu~tities of interest can then be expressed in terms of the Fermi 

<><.• 

1 
0 

F ( k) 
"rl I + CXf (t-- k) 

An explicit expression for these has been given by Elton, 5 

(17) 

(18) 

(19) 

(20) 

(21) 

k n+i 

-+ 
)l I 

S~ [1-rt-)s](n~~)f ~/-s (l- ;s}{(s·;~ 

o() 

l'rl+ 'l 
(-) 

(22) 
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which uses the Riemann zeta-function. Since in our case k = R0 /a is 

usually large, the last t~rm can usually be neglected. Expressions for 

J~ and J 1. can now be constructed. First, the normalization condition 

(3) leads to a1value for the "central density" Po, 

Then the definitions (7) with the relations (18) and (19) give 

= ~rl(-4!) 
) 

F~ .( R;_ ) 

and 

while for the particular choice ofEq_. (4), Eq_. ( 8) becomes J 

N - . Jo 
j_ ( Ro) F o (~o} 

- - - .) ,a_ :~ ( ~~) 'J ~ 

Also of interest is the mean sq_uare radius 

00 . 

"7T 1 (',.:~J,.. 
0 . 

.l. 
CL 

We note from Eq_s. (24) that J 
1 

and d ~ are independent of a, 

3 
4- Tr 

Explicit expressions for the first.few Fermi integrals for large k are 

(23) 

(24) 

(25) 

-;; 

.. ( 



,, 

·.; 

.• 

Fe(~) 

( ~) t="· 
I I 

FJ (k) 

-= k 

- -k kl 
~ 

j_'~ = .:) k 

F :'> ( k) = 

Ftr (~) ~ 
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-k 
+ €. 

1 
.., 

+ Tl-
i· 

l \l.lT'l. :I_ 4- I -k }_ -,')_~ 
+ .J. V{ -1- ~o 71 - o e + !f e -

F ( L) = j_b' I ' 5 L 4 
2 

7 L 1. 4 ~I (, - k 
5 R R + G F~ 7r -+ c, R 71 + Ti"c. Tf - 1 . .{ o e 

!5 -)k 
+ ~ e 

~ (k) - ~ ~ 7-+ ks7Tl. + ~ k37r4 + ;,~ kv' + 7Jc.. f::-k 

4-5 -.lk 
'f e + 

When a/Ro = k-l is small, it is useful to have expressions for the 

moments to lowest order in a/R0 • From the general expression (22) we 

see 

+ 

which leads to 

.d.t . -

..... 
;r-e 

and 

'R 1 
l•l 

"~ 'R 
0

1 
[ I -+ t (P d)( J; -I) (~ ~ )' --- J 

= 3(;;~) R,' [ I + ~- {-C+3}(r- J){~:~ )' . -. J 
_; 'D 2 l-·- K 5 0 

+ ---J 
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In each case the leading term is that for a uniform distribution of 

radius R0 • It_is of interest to compare, for a given a/R0 , the radii 

of uniform distributions which wouid give the same moments and RMS radius 

as the rounded distributions. The equivalent uniform radius for Rln is 

'R 0 [ 1 + ~ ( ~:) ~ --- J 
) 

while for the moments J.l. J 

Ro ~ [ + (J.-t-lf){l-1) ( 7ra.):2. ..:--] 
I~ J Ro · 

For example 1 , 'D I R 
1\.lj._~ ~1-

I ~ ( 7/o_ )1 ---
7\ Q . 

3. Numerical Tables 

The moments j.e and J~ for J = 2, 3 and 4 were computed on the 
l 

IBM-7090 at Oak Ridge for values of r 0 = (R0 /A73
) = 1.00, 1.05, 1.10 and 

a = 0.4, 0.5, and 0.6 for A ~ 10 to 250 in steps of 10. The results are 

also expressed in terms .of "equivalent uniform radii" R.u..Q by means of 

Eq. (10), R~.e ·being the radius of the uniform ~istribution which has the 

same value of ;}.1 ·. This helps to emphasize that no single uniform radius 

is adequate to-reproduce the moments of a rounded distribution. In 
'-

addition, values of the RMS radius R rtt, Eq. (25), and the normalizing 

constant N = Jol'jo of Eq. (8) were obtained. Equivalent uniform radii 

' 
R . = ( 3 J 4-nro)3 

..u.o 

]~, ( s- I 3-) ~ 1) 

and = KM. 

are also defined for the uniform distributions which have the same central 

density and RMS radius, respectively. 

.... 
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The tables are arranged so that, for each choice of r 0 and a, (which 

are printed as RZ and Q, respectively), the first page contains Ro, Po, 

d :i , '-i 3 and ~L/ 1;. • The second page contains the H.u. p , and the third 
() (j ~ 

page gives r ,...p = R_....( /A 73 (labelled as RUK .f) . Finally the fourth page 

gives theN of Eq_. (8), and )o, JC, Jl.. and ,)ft. 
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INVESTIGATION 0~ VARIATJ~N OF RU WITH R~O,RM,V~ RZ=I,OOO Q: .400 

A ~() RHO RM Y2 \'3 Y4 
10 2. I 544E+OU"·o I ,7810E·002 2.2J?Or:+nOO I .4336E+000 4.2AI8E+000 1,3695E+001 
20 2,7144E+OOO 9.t3295E-003 2.15752r::+non 2. I 003E+000 7. I (II 7t:+000 2,5694E+OOI 
3"0 3 • 1 o 12 e + o o··o 6,839.0E·003 2,A291E+000 2,6534E•OOO 9.8Q43E+000 3,8468E+OOI 
40 3,4199E:+OOO 5.2583E-OD3 3.,37Br:+oon 3,1450E•OOO I. 2c;56E•OO 5.1968E+OOI 
50 3.6840E+OOQ 4,2769E .. oo:s ·3.2T77F+GOO 3~5958E+000 1·5176E+OO 6,6126E-.OOI 
60 3.9148E+OOO 3,6072E·003 3.3'773E+nOO 4,0167E+ODO lo7766E+OO 8,08AOEtOOi 
70 4tl212E+OOO 3. 1203E-003 3,5216~+000 4,4144E•OOO 2.0~35E+OO 9,6I83E+OO! 
80 4,3088t+OOu 2.1'ii02E-003 3,~'5~8E+~On 4.7932E+0"0 2o2A87E+OO I. I 199E+002 
90 4, 48 I 3"E+OOIJ ~.4592E-OrJJ ~L7763(.+oOO 5, 1563E+000 2o5425E+QO I .282BE:to002 

100 4,6415f+OOO 2.2243E,.,003 3.8906F+nOO 5.5061E+000 2·7953E+OO 1.4501E+002 I 

I I 0 4,7913E+OOo 2.0306E-003 3.99~1-::•noo 5,8443E+000 3o!l472E+00 I .6215E+002 I-' 
I-' 

120 4~9323E+OOO .8682E-003 4.0997E+nOO 6,1723E+000 3.2Q83E•OO I ,7970E•002 
I 

130 5 ~ 0 6.5 7 E + 0 0 0 ,7299E~oo3 4,1961~•noo 6.49!2E+000 3,5488E+OO I ,9763E+002 
140 5,1924E+OOO ,6I09E·003 4 • 2 s B 1 E + n o ·o 6.A019E ... ooo 3.7Q86E+OO 2. 15.91E+002 
150 "5!3132E+00t:J .5o72E~oo:s 4,3759F:;+noo 7. I 054E+000 4.0479E•OO 2,3455E+002 
160 5-!4287f.+OOO ,4162EeQQJ 4,46R2F+000 7.4021E+.OOO 4.2Q68E+OOI 2,5352E+.002 
170 s • s 3"9 6 e ... o o ·a ."3356E·003 4,54!2E+000 7.6926E+000 4.5453E+OOI 2,7281E+002 
180 r;;,6461f+OOO ,2637E ... 003 4.61931=.:+000 · 7.9775E+.OOO 4.'l933E+OOI 2,9241E+002 
t90 5.7 .. 88£:+000 .t992Eo:003 4,69471:=+000 8.2571E+OOO 5.1l411E+OOI 3,1231E•002 
200 5,d479t+OOO .1410E~ooJ •• 7676!:+!100 8.5318E..,OOO 5,2R85E+001 3,3250E+002 
210 5,9438E+OOO .OB82E ... Q03 4,8382E•noo 8.8020E•OOO 5o5356E+OOI 3.5297E•002 
220 tq0367E+OOO ,0401E~003 4,9067F+OO!.l 9.0679E+000 5·7R25E+OOI 3,7372E•002 
230 6,1268"E+OOU 9.9601E-o·o4 4,9733E•~100 9.3298E,..QOO 6o!l:;>91E+.QQI 3,9473E+002 
240 6,2144E+OOO 9.5565E-004 5.0380!;+~00 9.5879E+000 6 • 2 7 55 E + 0 0. I 4,1600E+002 
25"0 6 .·2·99·5·E+O 0 0 9, !839EP.004 5.10IIF+nOO 9.8425E+.OFJO 6.5?17E+OOI 4,3752E+002 



INVESTlGATI~N OF VARIATI6N ~F RU WlJH RH6,RM,VL RZ•I.QOO Q= .400 

·A rcuo RUI RU2 RUJ RU4 
10 2.3?54E•OOO 2.8854E+0t!O 2.4506F+.OOO 2,6177E+000 2,7521E+OOO 
20 2.8959E+OOO 3.3245E+Or10 2,9662E+OOO 3,11172E+000 3,2210E•000 
30 3,2681E+OOO 3.6523E+OOO J,3340F+000 3,4607E+O!)O 3,56~9E•DOO 
40 3,5674E+OOO 3.9218E+Ot!O 3.6297F+OOO 3,7~68E+OOO 3,8412E+DOO 
50 3.8216E+OOO 4,1541E+000 3.8811~+000 3 , 9 9 I, i c + 0 0 0 4,0796E•OOO 
60 4,Q449E+OOO 4.3601E+Ot!O 4, I 020P.+OOO 4,2a63E+OOO 4,2903E•OOO 
70 4.2451E+OOO 4,5464E+000 4,30ri2F+OOD 4,4600E+.OOO 4,480~e.ooo 
80 4,4276E+OOO 4.7171E+000 4.4809F+OOD 4 .• 5768E+OOO 4,6540E+DOO 
90 4,S958E+OOO .4.8152E+OOO 4,,476F+000 4, 740.2E•d)00 4 , If I 4? E + 0 0 0 

1 o o· 4,7522E+OOO 5~022ee.ono 4.A026F+OOO 4,89236+000 4,96~5E+OOO I 

I I 0 4 • 8 9 8 7·E + 0 0 0 5,1616E•Ono 4.94791;+000 5,0351E•000 5,1052E•OOO !\; 
120 5,Q368E+OOO 5.2927E+0t!O 5.n848F+OOO 5. I697E•OOO 5,2380E+OOO 
!30 5,1675E+OOO 5.4172E+OOO c;.:?.I45F+OOO 5,2974f;+OOO . 5,J640E+QOO 
140 5.291'8E+OOO 5,5359E+OOO 5,3379F+OOO 5.4!89E+000 5,4840E•OOO 
150 '5 • 4 j· 0 ~ E: + 0 0 0 -s.6493E.ooo s;.4557~+000 s • s 3 so e. rro o s.s9s?e•ooo 
160 5.5240E+OOO 5.7581E+ll00· 5.r;684F+OOO 5.6461E+OOO 5,7086E+OOO 
170 5.6329E+OOO 5,86~7E+O"O 5.6767F+OOO 5,7529E+-OQO 5,8142E+OOO 
180 5.7378E+OOO 5.9635E+OOO 5,7808E•OOO 5.8558E+.OOO 5,9160E+000 
190 5,838.9E+OOO 6,060BE+Or!O 5d~812F+000 5,9549E•OOO 6,0I41E+OOO 
200 5,9365E•OOO 6~1549e.ono c;,9783E+OOO 6.0508E+OQO 6,1091E+OOO 
210 6.0'3l0E•000 6.246IE+000 6.o?22r=.+OOO 6.1436E+000 6,2010E+OOO 
220 6. 1226E+OOO 6.3346E+Or.IO 6· !632F+OOO 6,2336E+OOO 6,2902E+fl00 
230 6.2115E+OOO 6.4205E+01'0 6,?.516E~OOO ().3210E+000 6,3?68E•OOO 
240 6,2978E+OOO 6~5041E+Or.!O 6.33751=:+000 6,4060E+OOO 6.4610E+OOO 
250 6.3819E+000 6.5855E+000 ,;.4211F+OOO 6,4887E..,000 6.5430E+OOO 

t. '· ... 



lN~ESTlGATJON OF VARIATJ~N ~F RU WITH R~O,~M,V~ RZ=I.QOD Q: .400 

A RUKO RUKI ~UK2 RUK3 RUK4 
10 I • I 0 2 6E + D 0 0 I ,3393E+OOO I, 1375~+00CI ,2150E+OOO ,2774E•BOO 
20 I.0669E+OOO I .2248E+CMO I ,0928F+000 ,I447E+OOO ,1866E•DOO 
:n I • 0 5 I 8E + 0 0 0 1.1754E+O~O I • n 7 !0 E • 0 0 0 , It 38E+000 ,1467E+fJOO 
40 I.0431E+OOO 1,1468E•D".O 1.n6IJ~•ooo .OCJ56E•OoO .1232E+OOO 
50 I .03?4~+000 1.1276E•OMO l,n535F+OOO .oeJ4E•ooo ,1074E•OOO 
60 1.0332E+OCO I ,I 137E+(lQO I.0478E+000 ,0745E+OOO ,0959E•OOO 
70 l.OJOIE+OOO I It 032E•OOO 1.04341;+000 .0676E .. ooo ,0871E•OOO 
~0 I.0276E+OOO· I .0947E•O"O l.n399E+OOO ,0622E•OOO ,0801E•OOO 
90 1.0255E+OOO I. 0879E+000 ,o3'11F.+OOO .0578E+000 ,0744~•000 

100 I.0238E+OOO I .0821E+P.OO .o347r;+OOO ,0540E•DOO ,0696E+0DO I 

t; I I 0 I .0224E+r:l00 I .0773E+OOO ,o327F+OOO ,0509E+OOO ,o65se.ooo I 

120 I.0212E+OOO I .0731E+000 .o309E+Doo ,0481E+OOO ,0620E•OOO 
130 1.0201.E+OOO 1~0694E+0!lO ,0294E+000 ,0<457E•000 ,0589E•DOO 
140 1.019iF!t!COO 1,0661E+000 ,f1280F+000 ,0436E+DOO ,0562E•OOO 
150 i.OI8JE+OOO I.0633E+0"0 ,0268~+000 ,0.-17E•OOO ,054?E•DDO 
160 1,0115E+OOO 1,0607E+0r.IO ,0257~+000 .O .. OOE•OOO ,0516E•ODO 
170 I .016~E+COO I. 0583E+0nO ,o247r:+ooo .0385E,.OOO ,0496E•000 
180 I.OI6~E+OOO 1,056t!E+000 ,0239r::+OOO .0371E•OOO ,0478E•OOD 
190 I • ·0 I 5 i E + 0 0 0 1.0543E+tJ!:IO ,n2JUF+000 ,0359e•UOO ,0462E+000 
200 I.015I'F.:+OOO I .0525E+0r10 ,0223F+000 ,0347E•OOO ,0447E•OOO 
2i0 l • 0 l 4 ?'E + 0 0 0 1.0509E+Ctl'O ,n2!6E+OOO ,0336E+OOO ,0433~•000 
220 I .0142E+OOO I. 0493E+0!:'0 ,0210F+DOO .• 0326E•OOO ~042DE•ODO 
230 I .OI38E+000 't, 0479E+0r:IO ,n204F•DOO 1,0317E+OQO ,0408E•800 
240 I .OIJLE+OOO I .0466E+0r!O .nt98F+OOO I ,Ol08E•OOO ,0397E+DOO 
250 1.0131E+OOO ! • 0454E+lt"-O ,ni93E•OOO I, 0300E•OOO ,0381E+OOO 



lNVESTlGATieN Of VARIAT!6N er RU WITH RHO,RM,VL RZ•t.ooa 

A N vo lO Z2 z~ 
10 6,99T6E ... QO 1 ~9824e .. on 1,7B25e .. oo 2 ~ 2 I 60S • 0 0 0_.) · 2,7614~•1JOI 
20 9.3J52e~oo 2.1062E·OI'J 1,9661e .. oo 3.51776•000 5,8319E•BOI 
30 9 • 4 8 3 6 e·"' 0 0 2.1634E .. (In 2,n51?E .. OO 4.o895E•OOO 9,2231E•OOt 
40 9.5696F.·OO 2,1979E-On 2,IOJJe ... oo 5,584DE•OOO 1,2883&•00' 
50 9.6268E·OO 2!2213E .. Qt'l ,,,Je4p .. oo 6,4196E+ooo 1,6772E•002 
60 9,6680E•OO - 2.2385E .. OCI 2,1642F;•OO 7,3f71E•ODD 2,0865E•D02 
70 9,6994E ... OO 2.2518E-ll0 2, 184t,; .. oo 8,ID90E•OOO 2,!51416•002 
~0 9.7243E•OO 2.2624E·Or'l 2.?001E•OO 8,8640E•000 2,9584E•B02 
90 9 • 7 4 4 6 e .. o a· 2.27l2E .. Ofl '.,21J2J;wQQ 9,5881E•Ott0 3,418~~·802 

IOO <;' • 7 6 I 5 E .. 0 0 2.2785E·O" 2,22421;·00 .o2&6E~oot 3,8924E•BD2 I 

I I 0 9.7759E·OO 2.284Be·r.if'll ?.?.335p·OO ,0960E•ODI 4,3801&•802 ~ 
I 

120 9,7882E·OO 2,2902E ... Or.ll 2,2417E•OO ,I615E•DOI 4,8805E•002 
130 9. i'99nE -·o o 2.2949E .. (tr! 1· :?,?.488E .. OO , 2-2 52 E • 0 0 f 5,3e31i•OD2 
140 9,8Q85EeQQ 2.2991E .. onl 2.2551F•00i .2&72E•OOI ,,9172~•002 
15'0 9,817QE .. QO ~ • 3·o 2 ' F: .. o n 1 2, 2 6 !!'7E"' 0 0 I ,314?SE•OOI ca,4t5'in•IJD2 
160 9,8245E~OO 2.3062E .. OOI 2.2658F•OOI .4071E•OOI 6,99'19i:•002 
110 9.8314E-OO 2~J093E .. onl 2 , 2 7 0·3 F. • 0 0 I ,4651E•OOI 1·, 5!5~6E•8 02 
180 9.8376E-OO 2,JI21E .. QOI :?,2745F; .. 001 ,5220E+OOI 8,1191E•8D2 
IQO 9,8432E•OO .2.3146E ... O~I 2.278~1;·001 ,5779E+OOI 8,6940E•002 
200 ~.8484E-.OO 2.3169E .. Or!l 2,2818t:; .. QQI .6~28~•001 9,21eoe.eo2 
2 ro 9.8532£:-00 2.319te: .. o"' ~.2850E ... OOI I , 6867E+OO I 9,8708t:•802 
220 9.85l6E-00 2,32! IE .. t,nl 2,2880F.•OOI I ,7399E+OOI 1,0472E•B03 
230 9.861?E .. nor 2.3229E·O~I 2,291'18E•001 I, ?922-E+OO I l,t082E•803 
240 9.8655E,.00! 2,3247E .. O~I 2,?.934F.•001 I , e•38E•O 0 I I ,t70Df!•003 
250 9.A691E-001 2.3263E-0!'ll 2,:?9;8F•DOI I , 8946E•OO I 1,232,E•B03 



RZ=t.ooo Qc .5.00 

A RO Rf-iO RP..: 'f2 v~ Y4 
10 2,ii544E+OOO 1.5577E-002 2,49741U0QI] I ,5863E•060 5·3463E•000 1,9652E•OOI 
20 2,7144E+OOL) 8,9408E-003 2.B062~•n.oo 2,2686E•080 a.sn41E•OOO 3,4117E•OOI 
30 3,! 072E+OOO 6,3376€-003 :Lr.t4,9F+n.OO 2,8296E•OOO loi431E•001 4,8905E•OOI 
40 3,4199E+OOO 4~9284E-003 J.?.360F+nOo J,3262E+000 I ,4?48E•OOI 6,4183E•OOI 
50 3.~840E+OOO 4,040IE-003 J,4055r:+QOO 3,7805E+000 I, 6998E•OO I 7,9964E•OOI 
60 3 ' ~ I· 4 8 E: + 0 0 0 3,4271E-003 3.5567r=.•noo 4,2040E,.OOO I ,97036!~-00 I 9,6231E•OOI 
70 4,1212E+OOO 2.9778E-003 ~.6939F+000 4,6037E+000 2.2~'746+001 1,1296E•002 
80 4,3088t+OOO 2,6341E .. Q03 3,A202~·non 4.9841E+060 2.5ni8E+OO 1,3013E•002 
90 4, 4 a 1 3 F• o·o o 2.3623E .. Q03 3.9375F*OO~ s,J4a7E•Ooo 2.7~43E+00 I ,4771 E•002 

tOO 4.~415t+OOU 2. 1420E-003 4,1J473JJ:+nOO 5,6996E+000 3 ,t.'I?50E+00 I ,6569E•D02 I 

I I 0 4., 7913E+OOO 1,9597E-003 4.1507J:+noo 6,0388E+000 3o2843E•OO 1,8404E;+002 f-J 
\J1 

120 4 1 9323E+OOO I ,8062E-003 4,24871;+000 6,3676E+.OOO J,5424E•OO 2,02766•002 I 

130 5.,(1657E+OOO I .6753E•003 4,3418F=+000 6!6873E+000 3,7Q94E•00 2,2182E•002 
140 5!1924E+OOO I .5623E-003 4,43071Z+OOO 6,9988E+000 4.0r;55E•D0 2,41226•002 
15{1 5,3132E+OOO 1,4636E-003 4,5T58E+000 7,3028E;.OOO 4,3108E+OO 2,6094E•D02 
160 5,4287E+OOO I ,3768E-003 4.5975(!'+000 7,600IE+000 4,56546•00 2,8096E•002 
170 5,'5396E+OOO 1,2998E-.003 4,6762E+000 7,8911E•O:OO 4o8193E+OO 3,0129E•002 
180 r;,6461f+OOO 1,2310E•003 4,7':)20!:+00(1 a, 1765E•06o 5.0727E•OO J,2191E•002 
190 5,748AE+OOO I.I692E .. Q03 4.e253J=•nOn 8,4565E+.OOO 5.3?55E•OO 3,4280E•002 
200 5,8479E+OOO I. I I33E-.Q03 4.8963J0:+000 8,7316E+000 5·5778E•OO 3,6397E•002 
210 5,9438E+OOO 1,0626E-003 4,96511=+000 9,0022E+000 5.8?97E•OO 3,8540E•D~2 
220 f:..,0367t+OOQ 1,0163E-003 5.0318F+000 9,2684E+.OOO 6o0AI2E•00 4.0710E•002 
230 6,1268E+OOO 9,7395E-004 5.n968~Z+noo 9,5306E•OOO 6.3323E•OO 4,2904E•D02 
240 6.2144E:+OOO 9,349BE-004 5.1 0001=+000 9,7890E+000 6,5A30E•OO 4.5123E•D02 
250 6,?.995E+OOO 8,9904E-004 5,2215F+000 I,0044E•OOI 6.8334E+OD 4,7366E•D02 



lNVESTlGATJ~N OF VARIATJeN ~F RU WITH R~O,RM.V~ Qll: • 50 0 

A i-iUQ Rlll RU2 RU3 RU4 
10 2,4839E.+OOO 3,2242E+Dtl0 ?..57?8,:+000 2,8187E•000 3,0I.Z2E•800 
20 2,9888E+OOO 3.6227E+000 ~.rt827F:+OOO J,2904E•D00 3,4576~•000 
30 3,3521E•OOD 3.925ae ... ono J,4429F+OOO 3,6314E•DDD 3,7833E•ODO 
40 3,6452E+OOO 4.1777E+Ono 3,7328F:•000 .3.9080E•D00 4,0493E•OOO 
50 3,8949E+OOO 4,3965E+000 3,9795e+OOO 4, 1·448E+OOD 4,278fE•000 
60 4,1145E+QOO 4,5916E+0!10 4,1965E+000 4.3539E+DOO 4,4808E•OOO 
70 4,3118E+OOD 4, 7689E..; (1 ti 0 4.3914F•OOO 4,5424E•OOD 4,6640&•000 
80 4,4918E+OOO 4.9319E+C!OO 4,?693E+OOO 4,7147E•D00. 4,8JI9E•OOO 
90 4,6578E+OOO 5.0833E+OOO 4,7334E+000 4,8?41E•000 4,9875E•BOO 

100 4,8123E+OOO 5,2251E+DOO 4.A863e+OOO ~,0228E•OOO 5,t327E•BOO I 

I I 0 4,9571F.~OOO 5.3586E+OOO 5,0296F,+OOO s .I624E•oa·o 5,2694E•OOO ~ 
I 

120 5,Q937E+OOO 5.4850E+000 5,1647J:+OOO 5,2942E•OD0 5,3985E•DOO 
130 5.2231E+OOO s.6053e•ooo Cj,2927F.+000 5,4193E+OOO 5,5212E+OOO 
140 ~.3461~+000 5.7200E+OOO c;.4146E+000 5 • 53 a 4 e • o o ·o 5,6381E•OOD 
ISO 5,4636E+000 5.S299E+ORO 5,';310E+OOO 5.6523E+ODO 5,7499E•OOO 
160 ~.5761E+OOO 5,9354E+OOO c;,6424f;•OOO 5,7614£;+000 5,8572E•OOO 
170 5,6842E+OOO 6.0369E+OOO r;,7494F+000 5,86636+000 5,9604E•GOO 
180 5.7881E+OOO 6. 1348E+Or.l0 '5,A525E+OOO 5.9674E•ooo 6,0598E•OOO 
190 5,BB84E+OOO 6.2295E+OOO c;,q518F:+OOD 6 , 0 6 4 9.E • 0 0 0 6, t55'9E•OOD 
2110 5,9852E+OOO 6. 3.2 I IE+ 0 llO ~.!1479F+OOO 6,1592E+OOO 6,2488E+OOO 
210 6 , 07 9 0 E + 0 0 0 6.4099E+Otl0 ~. 1.409F.+OOD 6,25U6E•OoD 6,3388E•000 
220 6,1699E+OOO 6.4961E+OMO 6.2310E+OOO 6,33926•000 6,4262E•DOO 
230 6,25BIE+OOO 6. 5799E+ [il'l 0 6.31851:=+000 6 • 4 2 5 2·e • 0 0 0 ~.5111E•OOO 
240 6,3439E+OOO 6.6615e.ono 6.40J6F.+OOO 6,5090E•000 6,5937E•OOO 
250 6,4273E+OOO 6.7410E+000 6.4864F+OOD 6;59056+000 6 • 6 7·4 I E • 0 0 ·o 

... 



INVESTlGATION or vARIATION eF RU WITH R~O.RM,VL RZ=I.noo Q!= ,500 

A HUKO RUKI RUK2 RUK3 RUK4 
tO I. 1529E+OOC I ,4965E+OI"'O ,f965F+000 I ,3083E+OOO 1,3981E+OOD 
20 I.IOIIE+OOO 1~3346E•Dno , 1357F+OOO 1,2122E•OOO I .2738E+600 
3tl I • 0 7·e 8 E + 0 0 0 1,26"34E+DOO .1080E+D00 I. 16876+000 1,2176~+000 
40 I .0659E+OOO I ,2216E+000 ,n915~•ooo I, 14276+000 I. 1840E+OOO 
50 1.0573E+000 I. 1934E+Ot.10 ,n802F+OOO 1,1251E+000 1,161JE+OOO 
60 I .0510E+Q00 .1729E+Drl0 ,n719F=+OOO 1.1122E+OOO 1,1446E+BOO 
70 I .0462E+OOO .1571E+!)no ,o656E+OOEI I. I 022E+OOO 1, IJin:.ooo 
eo I.0425E+OOO .t446E+Ono ,n6115E+OOO I. 0942E+OOO I,1214E+OOO 
90 l,u394~·ooo • f343E+Cirl0 ,0563P]+000 I ,0876E•OOO 1,1129E+DOO 

100 I • 0 3 b 8f + 0 0 0 ,1257E+0(10 ,o527F+OOO 1,0821E+OOO 1. 1 asae.eao 
I 

1-' 

I I "0 I.0346E+COO ,1184E•uno .0497E+OOO 1,0774E+OOO I ,0998E+OOO 
-..J 
I 

120 I.0327E+OOO ~ 1121E+Of"!O .n471E+OOO I, Ol34E+OOO. I ,0945E+OOO 
130 1.0311E+OOO ,1065E+000 ,{1446~+000 I. 0698E+000 ,0899E•OOO 
140 I.0296E+Cl00 ~ IDI6E+000 ,0428F.+000 ! • 0666E+000 ,0858E+OOO 
150 l .0283E+000 ,o972e.ono ,o4i0E+OOO I, 0638E+000 .oa22e.ooo 
160 I. 02'12E+OOO I. 0933E•OMO .n39-4F:•Doo 1,0613E+OOO ,0789E•OOO 
17U I.0261E+b0d I ,0898E•OMO 1 • n 3? 9 F: + oo o I ,0590E+OOO ,0760E+000 
180 I .0251E+OOO t.0866e+noo 1 .IJ365F+OQ0 I ,0569E+OOO ,0733E+OOO 
190 f .024lE+OOD I,0836E+0~0 I ,0353F.+000 I, 0550E+OOO .o?oae+ooo 
200 I. 0235E+OOO I .0809E+0MO ! , 0342F+000 I ,0532E+OOO .o6ese.ooo 
210 I • 0 2 2-? E + 0 0 C 1,0?84E+CiOQ I ,o33iE+000 I,Q516E+OOO ,0665E.aoo 
220 I.0221E+OOQ I ,0761E+OnO 1 .n322F=+OOO 1,0501E•OQO ,0645E+OOO 
230 I ,021<4E•OOO 1,0740E+OCIO I ,n313E+000 I ,04876+000 ,062?E+800 
240 I .0208E+ODC 1,0720E+000 I ,0305F+000 I ,0474E+OOO ,0610E+DOO 
250 t.020~·E+OOO 1,0701E+U00 I ,0297J;+00tl I. 0462E+OOO ,0595E+DOO 



Q• .500 

A N YO lO Z2 Z4 
10 6,5316E·OOI 1,8314E·OO I , 56 2 4.F. - 0 0 2,;!r6oe~ooo 3,45546•001 
20 9.0055E·001 I ,9872E·O" 1.7895E·OO 3,5l77E.,OOO 6,9251E•801 
30 9,2188E·OOI 2,0630E-00 1,9018F.-00 4,60956+000 I ,0656E+002 
40 9,3448f•OOI 2,1 098E-On 1,9716E·OO ~.5840E+ODO 1,4618E•002 
50 9,4296f·00i 2,1423E .. tJn 2.rJ201F.-00 6,4'l96E•000 1,8787E•002 
60 9.4913E·OOI 2, 1665e ... on 2,0562F-00 7,31716•000 2,:$1406+802 
70 9,SJA.5E·00 I 2,1853E .. OO 2,0844F-00 s,1 oc>oe~ooo ~,?662E•B02 
80 9,5760E·OOI 2,2005E-0t:l 2, I 012E-00 8.8640E•OOO 3,2340E•002 
90 9,6067E-1j01 2,2130e .. or~ 2, 12&0F.-001 9 • ·58 8 I E • 0 0 0 3,7163E+802 

too 9,6324E·OOI 2,2236E-(li'J ~.1419F.-OOI I ,0286E+OO 4,2122E+002 I 
I-' 

I I U 9.6542E-oa·, 2,2327E·OO 2, 1555F.-OOI I ,0960E+OO 4,7208E+602 ~ 
I 

120 9,6730E-001 2,2406E·DOI ~.!674E-OOI 1.16156+00 5.2416E+002 
130 9.6895E·ODI 2.2476E·O"I '-•1778F.-00I I ,2252E+OD 5,7740E•002 
140 9,7040E,.OOI 2!2537E·O~I ,,1870F-OOI I ,2872E•OD 6,3174E•002 
r~u 9, 7169E-OiJl 2 , 2"5 CJ~lE .. 0 i~ I 2 , ' 9 5 :re .. o o I l,3479E•OO 6,8713E+D0 .. 2 
160 9,7265E·OOI 2,2642E-0MI 2,202Br:·OOI I .4071 E+OO 7,4353E•002 
171J 9,7390E-001 2.268?E·OOI 2.?.095,:-001 1,465.1E+OO 8,0091E+002 
leO 9.7485E•OOI 2.2729E .. O~I 2,2157~:-ool I .5220E+OO 8,5923E+002 
., 90 9.7~72E·00l 2,2766E-0"1 2,2213F-00I 1 ,5779E•Oo 9. 1846~+002 
200 9,7652E .. QOI 2~2801E-001 2.?265F-0QI I ,6328E+OO 9,7856E+002 
2JlJ 9. 7725-E • OiJ I 2 , 2 8'33 f- 0 (j I ?.,2313F.-OOI 1,6-867E•Oo I. o395E.003 
220 9,7793E·OOI 2,2863E ... Qlll ?,2358!=-001 I, 7399E+OO I .JOIJE-..003 
230 9.TB56E-OOI 2.2890E·Ol'll ?o23.99F•0Qi I ,7922E+OO I. 1639E+003 
240 9,7915E-OOI 2.2916E .. (H!I 2,?438E-001 I ,8438E+OO 1,2273E+003 
250. 9,7970E-()OI 2.2940E-Ot'll 2.:?.474F-00I 1,8946E•OO I. 2914E+803 



RZ=I.fJOO Q: .600 

A RO RHI'l R~ Y2 v~ Y4 
10 ?. !544E+oO:: I. ~5495:: .. 0 02 :?.7843r::+00('1 1 .7540E+OfJO 6.6450E+Cl00 2.l857E+OOI 
20 ?..7144f:+000. R.J492E·003 ~.n647~+nnn ?.45AOE+O~O I. 01 44F.+(l0 I 4,5474E+OOI 
30 3.1072~+1100 5.~;1t;9E-:OIJ3 .. ~. 28 I I r::+ '1 [) r1 3.rJ3n4E+DflO 1.~~09E+r:JOI 6.2798£::+001 
40 3,4199t+OOQ 4 .• 5 7 7 2 F - Q IJ 3 ;3.46?8r::+non 3.5343E,..OOO 1 .6~16F.+OO A.0297E+OOI 
50 3,6H4ClE+OOe 3.lR38E-oo;s ~.~217r::+nun 3.9939E+O!JO I .9?26E+OO 9,809BE+OOI 
60 3.9148E+noe 3.2299E-G03 :L 7642r::+n,OO 4.4214E+000 2.2'170E+nO 1,1624E+002 
70 4.1212E+OOiJ 2.r1?04E-003 3.Fl942!=+f10rJ 4.8243E+000 2.4A66E+00 I ,3473E+002 
80 4.~Hl8BE~non 2.5n48E-D03 4,QI42t:+nOa 5.2D74E+0!10 ?..7~24E+OO I .5357E•002 
90 4,4HI3r+OOC 2.?.?3AE-D03 4,1260r::+nOn 5.5741E+001J 3.r:1~52F.+nO I. 7276E+002 

100 4,~415F.+OOQ 2.0493E-003 4.:?3n9~+nnn 5.9270E+Dt10 3.3n57E+nO I .9228E+0f12 I 
I-' I I 0 4.7913F.+OOO 1.1HQ4E-003 4.32Q9c:+non 6.2678E+0DO :"S.'5740E+OO 2.1212E+002 \0 
I 

120 4.~323F.:+00Q I. 7359E .. Q03 4,4239i:+rl0, fi,5980E+00ll 3.8406E+00 2.3228E+002 
130 c;,!1657f+OOO 1.6131E-003 4.51341=•flO!J 6.9190E+000 4. I n57E+OO 2.5274E+0fl2 
140 c;,l924f:+00f) I ,.,'167E .. Q03 4,?99D~·noo 7.2316E,.,OOO 4.3~95E+OO 2.7350E+002 
150 5,.3132E+OO~ 1,4136E-00.5 4.6811!=+non, 7.5366E+000 4.6~21E+OO 2.9455E+D02 
160 5.4287E+OOIJ I • -~ 3 I r; f: - 0 0 3 4.7509J:+nlln 7,834AE+D00 4.Hq37E+OO 3.1587E+Ofl2 
170 c;.5396E+OOQ I .25A6E-003 4.A3r;9r.::+nUr1 8. i 267E+!H10 c:;. lr;43E+OO 3.3747E+D02 
180 r::;,6461f::+fl0[! I,193JE-003 4.9QQ3r.::•non 8.4128E+000 5.4141E+OO 3,5933E+D02 
190 r:;,748BF.+OOe I.! :~45E·003 4,Q81'13r.::•f10!'1 A.6936E+000 5.6731E+(10 3,8145E+D02 
200 c;.~479t+00f) I.[!~ 13E-003 r;.n491r.::+nOIJ A.9694E+000 5·9~15E+OO 4.0382E+Of12 
210 c;,943AF.+nou I. 0329E•003 ~. 1 1 5Br.::+noo 9.24n5b·ano 6.1~91E+OO 4.2643E+Of12 
220 f-.,0367E+00 1l 9,f3875E-004 r;.l81'17r.::+noo 9,5073E+000 6.4462E+OO 4.4929E+002 
230 6· 1?.6iH:+OOG 9.4~22E·004 ';.?4~8c::+nno 9.7700E+000 6.7n28E+OO 4,7237E+On2 
240 f,,2144E+OOO 1.,1,1:191E·004 '5.3052C::+(100 I.0029E•001 6.Q.::;88E•OO 4,9569E+002 
250 f\,2995~+000 B.7f,46E-004 r;.~6r;lr::...rnln I.02A4E•001 7.2t43E+OO 5.1923E+002 



RZ=I.OOO Q: .600 

A RlJO RLil P.U? RU3 RU4 
10 2 .6056F:+OOO 3.5945E+Dfl0 ~.71~6c+ooo 3.0306E+UOO 3.2867E+OOO 
~o 3.09?~E+OOLJ 3.9566E+Ono 

. . . 
~.:;:>088~+000 3.4F.!95E+000 3.7151E+DOO 

30 .3.4495E+OOO 4,2360E+OOO 3·· c; 6 2 9 ~+(I 0 0 3.8202E+OOO 4.0273E+OOO 
40 3.7362F+OOO 4.4705F+0r.!O ~.A478!=+00Cl 4.0886E+OOO 4.2826E+DOO 
~n J.9809F+OOO ~ • 6 7 5 7·E + o n o 4.n~Jn3r:+ooo 4.3185E+Of)0 4.5024E•non ,o 4 • I 9 6 6 E ,..!J !J ·a 4.8596E+0"0 4d036r:+OOO 4.52!7E+rJOO 4.6975E+OOn 
70 4.3906E+QOO 5.0274F.+OOO 4.4954!=+000 4.7f151E+noo 4 • 8 7 4 I E + 0 0 ·n 
80 4.5678F.+OOO 5.1823.E+Ono 4 • f, 7 ll 5 r: + 0 0 0 4.8730F.+000 5.0362£:+000 
qO 4.73T4E+fJQO 5.3266E+Gr!O 4.A3?.2~+000 5.02135f.+IJOO ,.1867E+OOO 

100 ·4.8838~+000 5.462.1E+Df10 4.982~i:+OOO 5. 1736E+fJO!l 5.3273E+IJOO I 
!\.) 

I I U 5.0?.67F.+fl00 5.5900F+Ofl0 ~.1240~+000 5.3099F.+OOO 5.4598f.+OOO 0 
I 

120 5.1616E+'10Q 5.7i IJE+G,O c;.?573r:+OOD 5.43A8f.+000 5.5851E+OOn 
130 5.2894f+OOQ 5.826AF.+Ono c;.~837J:+OOO ~.5~12F.•'ooo 5.7042E+DOO 
140 5.4111F.+~OO 5.9313E+Onn c:;.~0391=+000 5.6778F.+000 5.AI7CJE+OOO 
150 ').5273E+0;'10 6.0433E+lHJO c;,fliR8i:+OOP. 5.7894E+000 5.9268E+000 
1~0 5.6"386E+OOD 6 , I 45 I F.+ C n 0 c;.72A9~+dOC! 5.8963E+OOO 6.031/?.E+OOO 
I 7.0 5.7455F+OOO 6.2432E+rno c;.~346!=+000 5.9992F.+000 6.1318E+DOO 
I A.O 5.84.A5E+f}JG 6,3379E+rnn c:;.QJf'I41=+00(l 6.09B4e+ono 6.2288E+000 
190 5.9478E+OOO 6.4296E+(lr,Q ,...n347J:+OOO 6.1941E+OOO 6.3225E+DOO 
2nO 6. 04~'31E+:'!OO 6.5184E+Gn,O ~. J2Cf7r::+000 6.2867E+OOO 6.4132E+OOO 
210 6. I :S67F+Q08 6 •. 6 0 4 5 F.+ 0 !'l 0 6.~216r.:+OOO 6.3765t:+OnO 6.5012E+OOO 
22D 6.22681:,+01)0 6.6A82E+D,no ~.~ln8r:+OOO 6.46361:+000 6.5866E+OOO 
230 o.314217+'Jno 6.7697F+01'10 ~.~9741='+000 6.5482E+000 6.6696E+DOO 
24U o.3993F.+OrJO 6.8490F.+Of'10 A.4816i=+Oor:i 6.6305E+000 o.7504E+OOO 
250 6.4821F.+GCO 6.9264E+0!'10 !, • '56.36~+ 0 0 0 6.7107E+000 6.8292E+OOO 



., 

l~~~STlGATI~N ~F VARTAT1MN ~F RU WITH R~O.R~,VL RZ:I,QOO Q: .600 

A RUKO RU~: I RUK2 ROK3 RUK4 
I (i I .2094F+Cr:JO 1 .6684F.+QnO I ,?5A21=+000 I ,4067E+OOO .5256E+OOO 

;:>il I, 14~-~~~F+:Jil~ 1.4576E+C•no 1, '8211=+Dnn ,2856E+noo .3687E+OOO 
3P I , I ! '_l2E+I'!QQ I .3633E+Df10 1,14~7r:+OOO .2295E+000 .2961E+OOn 
40 I .fl925E+DOO 1.3072E•Gno 1.!251~+000 955E+OOO .2522F.+DOO 
c::;O I.08~J6E+Oli0 1.2692F.+nno I , .I ln3r:+DOO . 122E+000 .2222E+DOO 
6l! I .07:?.0F.+OGO 1.2413F+c·no I ,n993P+0!)0 55DI:+ll00 .1999E+000 
7 i! l.n6"'i4F+:'JOO 1.~199F+~•no I ,n9!'18F+IJOO . 417E+OOO • 182"/E+DOIJ 
p,l) I,06DIF+nOO I ,2027E+f.1nO , ,n840r:+OOO . 309E+OriO ,I688E+OOO 
q(] l.n558E:+O~O I .1886F:+(!nQ 1 .n7R3I=+Ono . 221E+OOO .15741::+000 

lnU I.05:?2E+~'JQ l.l768F+GnO 1 ,n735J:+OOO 146E+IJ00 .147BE+OOO I 
• l\) 

I I ,:1 I.0491F+OOQ .1667E+Q!10 1 ,n6Q4r:+OOL1 082E+On0 • 1395E+fJOO 1-' . -· 1;:>0 1 • o 4 6 51== + o n ·c· .157QE+01'10 1 .n6?9r:+Ono . D27E+000 .1323E+000 
I~(J ! .0442F+'JO~ .l503~+000 r,n()28r:+OOO ,O<nBE+OOO .1260E+IJOO 
140 '.04:'.1~+080 .i435E+Dr,O 1 ,n6nOr:+OOO .0935E•Onu ,I205E+OOO 
il:j[J I .04C3F+CDO ,1374E+Of10 I .n'575r:+OOO ,0896E+On0 .1155E+OOO 
160 I.03!i7E+~10 .132DE+tlnO 1 ,n5?3!=+DOO ,0861E•OOO • I II OE+DOO 
170 I.0372F+~!J!J .1270E+OOO 1 .n533J:+Dno ,0830E+OOO .1069E+OOO 
lAO I,0358E+flOQ .122'5F+PMO I ,n5!4P+OOO . ,0801E+OoO ,1032E+OOO 
lt>G 1,(1346F+~1 1rl .1184E+Ono 1 .n497r:+Oon 1,0775E+000 .1'1998E+OOO 
2nf1 I .f'l335E+GOO .1146E+Df10 I ,r1482P+000 I, 0750E+On0 ,0967E+OOO 
?10 ! .03?.4F+J'JO ,1112E+OMO I ,114671=+000 I ,0728E+OOO ,0938E+OOO 
220 I,0"3f5E+OO·o • ll'l79E+OI'l0 1 .n454c::+OOO I .0707E+U00 ,09111:+000 
2~0 I,03CloE+OJO • 1049E+01'10 1 ,n442~=Z+OOO I ,0688E+On0 .0886E+OOO 
240 I ,(.1208F+Or1C 1. I021E+nno 1 .n430r:+OOO I. 0670E+OOO .0863E+OOO 
250 I.0290E+000 I .0995F+OMO I ,n419r:+OOO I. 0653E+OOO .0841E+OOO 



lNVESTIGATIUN ~F VAR!ATJ~N BF RU WITH RHO~R~,y~ RZ:I.QOO 0= .600 

A "' YO 70 Z2 Z4 
II.) b.n547~-GO I .6880F-UO I I .35Q6~-00I 2.2160E+OOO 4.2948E+OOI 
?.0 6. 64~~6E-nn 1.8~68E-f1·.,1 ldii36P-001 3.5177E+OOO 8 • 2 6 0 I E +.0 0 I 
30 i':i.92J3F.-".Q 1.9580E-Onl ! .7466~-001 4.6n95E+OI10 I .2406E+'l02 
40 9. 0!3'75F-;i!J 2,nl5aE-Ofll I .A319!=-00I 5.5640E+000 I .6740E+002 
c;O ~.20!6F. ... 00 2.0567F-f1ftl I .A9~5p.,.f]QI 6.4796E+Un0 2.1248E+002 
,o 9. 28~3F.,;01 2.01f75E-Onl I ,q-3831=-001 7.3171E+OOO 2,5920E+002 
71) 9.3499F-0D 2. I I 17E-COI 1.07451=-001 8, I 090E+OOO J.0743E+002 
80 9.4016F-00 2.1315E-Onl ?l,nrn9~=-onl 8.8640E+D00 3.5708E+D02 
90 9.4440E-0!:: 2.1479E-tin ?,n2R5P-001 9.5F:I81E+000 4 • _0 8 0 6 E + fl 0 2 

1n0 9.4796F-G~ 2.1618F-lln ?.n4931=-00I I. 0286E+Oo 4.6030E+002 I 
1\) 

I ID 9.5099F,-OQ 2.1739F-nn ?..n673P-001 1.0960E+OO 5 I 137.JE+002 1\) 
I 

1?0 ~.53A2F-80 2.1843F-0~ 2.n830P.,.OOI 1.1615E+UO 5.6830E+002 
13fJ 9.5591E-Ol 2.1936E-on ?.·. n969P-Otll I .2:?52E+fl0 6.239?E+D02 
I 4 i,] 9.'5794F:-:18 2.2019F-lif1 ?.10931=-.00I I .2872E+OO 6,B065E+00?. 
lr:;i.J lf.'5975E=-OJ 2.2093F-OO ?.12rJ3P .. QOI I .347BE+iln 7.3834E+002 
160 Q.6138F-0J 2.2159E-G'1 ,,,3,41"--001 1,4tl71E+On 7.9700E+002 
170 9.6285E-rl,J 2.2220E-OO ?,!395P-.OOI 1.4651E+fJO 8.5658E+002 
I ~1J 9,6419F-!1"~ 2.2276E ... f.ln ?, 1478F-00 I I • 5·22 0 E + 0 0 9. 1706E+00?. 
IQ() ') • 6 5 4 I E - 0 0 2.2327E-nn ';),15?51=--001 I .5~79E+OO 9.7841E+002 
2n11 :~.66'i3E·G·J 2 • i 31-4 E - o n ?,16251=-001 I .6328E+OO 1,0406E+003 
21G 9.6757F·'1;1 2.241Ap .. r:f1 ?.1690~ ... 001 I ,6867E+On I .I 036E+003 
220 fj • 6 8 5 3 F •d:l ;j 2.2458E-rn ?,1751F-001 1.7399E+On I. 1674E+003 
2~0 9.6942F-00 2,2496E-nn ?,IAr,ap .. QQI I. 7922E+ll0 I .2320E+OO~ 
24D 9.70?.5£:-.Q!l 2.2531F·OO ?.,186!'F-OOI I .8438E+Otl I .2913E+D03 
2r;IJ 9.71C2F. ... no 2.2564E-Iin ?,19101=-.00I I .8946E+O!J I .3634E+003 



RZ=I,Q50 Q: .41)0 

A fC RrlD R~ Y2 V3 V4 
10 2t2621f.+OOU I,S75BE-002 2,?980t:+r-,QO 1 ,55Q9E+D00 4,7t;29E•nOO t.5538EP.DOI 
20 ?.•:;50it:+OOC 8,6,~2AE·OO~ ?..~617!=+r0(') 2r2833E+ODQ A,0336E+000 2.9638Ett-Onl 
3.0. 3 .I !; 6 2 6 E :to 0 0 ~ 5,9f360E'!!OO~ 2.9.-521E+rc01J z, B920E-t-O o·o I a! J60.E+D01 4.4766E+.Ol'll 
40 ~. :;. 9 0 9 f + 0 0 I) 4,':>931E~oo3 ~. 1 'S40t:+rOO 3,4332E+000 I .4?12E+001 6.0822E*Ofll 
50 3,5682l+00P 3 • 7 ,5 0 7-E .. 0 0 3 3.~4l+9t:-t:~O~ 3,9297E+000 1,7?19E+001 7.7707E+D!'II 
60 4oll06f+00 1: 3,1433E·003 :~.!:;]41t:+I"!0Fl 4,3933E+080 2.0i96E+OOI 9,5340E•OOI 
7Q 4.3273t:+00~; 2,7169E·003 ~.1161:!9t:+nOO 4,8314E.t:OOO 2.~~150E+001 I .1366E..t002 
eo 4.5242t+OOO 2,3932E-003 :3.P0~8~+r'IO.!.l ?,24A8E+Ot10 2.6n86E+OOI I ,3260E+-002 
9Q 4:~7054t+OOD 2.1:388E·003 .:s.~3.6~r;+r.on 5.6490E+0011 2~9o09E+l!OI t • 52 J :5 Et 0 0 2 

100 4 ,b736f:+OOn I ,9337E-003 4,n573e:+nOO 6, 0344E+DI~O 3, IQ20E+00 I I. 7222E•002 I 
1\) 

I I 0 5.C309f-+00U I. 7647b·OD3 4.17IO!:+n00 6,407IE<!!OOO 3.4A22E+001 I .9262E*On2 w 
I 

120 5.1790f+00(1 I ,6230E·003 4,?7P3r::+l"0!'l 6,76S6E+000 3,7715E+[l01 2.1391E•002 
130 ~H3190f:.+OOJ 1,5D25E•OD3 4,~8~2r:::+,.,OO 7 1 120IE+U00 4w0602E+001 2.3547E:~On2 
140 .,,4520!:+00:) I ,.3987E•003 4,4772~+nDO 7,4626E:+OOO 4,3482E+001 2.5748E•002 
150 .S.5789E+DOQ l.;soasE-oo3 4,5"lEl0G+nUO 7 , 7 9 71 E + .D 0 0 4.6.J57.E+001 2..,7992£~002. 
160 c;~7002t+00~ I. 2?9?.E .. Q03 4. t,590r::.+, on 8, 1241E•OOO 4,9?27E+OOI 3.0276E~002 
170 '5ot165f:+OOQ 1.1590E·0~3 4,7445i:+nOO e,4443E,.,OOO 5~2n93E+OOI 3,2600Eifl002 
180 r::;.9284E-+OOC' I ,0964E·OD3 4,P269!=+nOn B,7584E+DOO c;,4Q54E+001 3.4962E•002 
190 f:,t0362E-+000 1,0403E·003 4,QQ64r:;+n00 9~0666E•DOO 5.7Al2E+001 3.7361E:t0!'!2 
200 6ol403f::+Q00 9.8968E·OI'l4 4,Q8~~3~+n0'1 9,3694E+Ot:IO f1,0667E+001 3.9795E•On2 
210 6.2410E+Il00 9,4377E-1104 s.n578~;+non 9 .. 6b72E.-OOO 6.3c;l9£.-tOOI 4 ,226SE~O!l2 
220 " • -~ 3 8 5 r + o o 'J 9,0!94E•004 '5.13FiOc::+nOO 9,9604E+0t'Q 6,6368E+OOI 4,4767E1'002 
230 ~.4332f-+00J e,6366E-oo4 '5,?002J:+n00 I,0249E•OOI 6.9?15E+001 4,7302E*-0!'!2 
240 6•5251t+OOC e.2R55E·004 "5,?os:;5r::+f'IO" I ,0534E+Ot11 7.2n59E+OOI 4.9B69E+On2 
250 6,6145E+000 7,91:>17E·004 5.~349,:+n00 I ,0814E+DOI ?,4QOIE+001 5.2467bt002 

' 



RZ=I.Q50 Q: .400 

A hlJO RUI ou, RU3 RU4 

10 2.4744F+-(1 Gn 2.9667F+DOO ?,&:;489F+OQIJ 2,7103E+000 2,8404E+OOO 
;:>0 ~~ . 0240F.+C'CHi 3.4362F+Cno ~.n927~+000 3,22ar;E+ooo 3,3380E+000 
30 :5.4165E+!JQQ 3,7854E+.GGO -~ • t1 an 6 ~:: + o o.o 3 .-6024E•ono 3, 7005.E+OOn 
40 3.7319E+GOO 4,0718F+DOO ~.7923F+OQO 3,9rl47E•ooo 3,9952E:+OOO 
50 3.9997F+Cl00 4.3183F+0!'10 4.n57.SE+000 4. I627E+Oo0 4,2476E+OOO 
"0 4 .:?348E+GOD 4,5367F+Di10 .4, ?899F+ 0 0 0 4,3899E+ooo 4,4704E+OOO 
70 4.4456E-+UDO 4,7339F+0CO 4.4988E+000 4,5943E•ooo 4.6712E+000 
80 4 . 6 3 7 7 F + (1 0 !J 4 , 9 I 4 6 F + 0 .D 0 4,A891F+000 4,7809E+000 4,8547E+000 
gO 4 &8147E+QQO 5,0E319E+.DQO ~.~645E+OD0 4.953tE+QQ0 s ... o244E•Ono 

100 <t .9792F+(1QQ 5,2:380F+DOO c:;,n278F+OQ0 5.1 I36E+ooo 5,1826E+OOO I 
1'\) 

I I 0 5.t334E•::oo 5,3847F+000 ~. i8D7E+000 · 5,2641E•ooo 5,3311E+OOO -t--
I 

1?0 5.2786F+-COO 5.5233F+(ino c::;,:-t248F+Oo0 5,406oE•ooo 5,4713E+000 
130 5.416iE+ijQ() 5,6548F+000 15o4613E+000 5,5405E+000 5.6042E:+000 
140 5.5468F+::'OC: 5,7801F+Cno 'i.~91"2F+OC0 5,6686E+000 5.7308E+OOO 
150 5 &.6 7 I .6.E + C: G 0 5,8999F+.0GO ~. ,1_51 E+o.ao 5 .. 79.0.8E+OD0 5.a517E+OOQ 
1~0 5.79IOE+C'OO 6.0I47F.Dro c:;,R337F+000 5,9080E+000 5.9676E:+000 
I 70 5.9056E+PCO 6,1251F+000 C;,Q476F+000 6,0204E+OOO 6.0790E:+OOO 
lpU 6.0158F.+~OO 6,2315F+000 ~.n571F+000 6.1287E+-000 6. t.862E+000 
190 f&I221£=+COO 6,3341F+:0CO ,_,,1628F+000 6,2332E.+000 6.2897E+000 
200 6.2248F.+GOO 6,4334F.ono ~.?649!=+000 6.3~41E+000 6,3898E+000 
210 t:> & 3.242£.+ CD. 0 6.5296.E-t0DO ~ •. J.~37F+DOC 6.4319E+QQO 6,4667E+OilO 
220 t . 4 2 D 4 E+ '.": 0 0 6,622AF+000. ~-..~5<.;4F+000 6.5266E+OOU 6 ,58U6E::+000 
2~0 6.51 ;39F+IJOC 6,7135!=+0tiO 6.c:;523F+000 6,6187E+000 6.6719E+000 
240 6.6047F.+ cc 6,8CI6F+Dr:o A,~427F+000 6,7081E+000 6,7606E+OOO 
250 6.69.30E+ oo 6 • a a 7 4.f= • o ~ o 6,7306F+00.0 6,7951E•ooo 6.8470E-t-OOO 



RZ=I.o50 Q: .400 

A h'UKO RUKI qU~t2 RUK3 RUK4 
10 I. 1485F+UOO 1.3770F+0f.10 lot8.~1F+0(10 1 ,25soE•ooo .3184E+OOO 
?0 1.1141E+0CO 1,2!.>59F+01')Q J,t3Q4F+000 1. IB94E:+ooo ,?298E+OOn 
30 I.0995E+~OO 1.2183F+0DO l. t202F:+000 l,I594E+Oo0 • J 9 I 0 E + 0 0.0 
40 .0912F+t!OO 1.1906F+0(1Q lo! 0~9F+000 ,1418E:-+:ono ,1682E+OOO 
50 .OB57E+COO 1.1722F+Oro J,t013F+OnO ,I299E+ooo ,!530E+DOO 
60 .08i7E+C!OO 1.1589F+Gno I ,n958F+000 ,1214E+OQ0 ,1419E+DOO 
70 • 07b7F.+ClQO 1,1487F+C'!10 I ,n916F+0QQ ,II48E+On0 ,1334E+OOO 
AD .0763E+JOO I. 1406F+0!'lO lof"'8~3F+D00 .lt.96E+ooo ,!267E+000 
90 .• 0744E+QOO 1.1~40F+COO J.n855E+OnO • I a 5 3.E + 0 o 0 • 1.2 I 2.E: + ..0..0.0 

100 .0728F+000 1,1?85F+0~0 I ,t~832r=+D00 ,lt,I7E+000 ,II66E.f.OQO I 
l\) 

I I 0 .0714E+GCO 1.1238F+Ono I ,n813F+0Q0 ,0987E+OOD ,1126E+OOO \Jt 
I 

1:?0 .07~2F+080 1,1198F+Dr10 1,,796F+Dor ,0960E+000 ,!093E+0QO 
130 .0692F.+fJOO 1.1163F+0DO I .n781F+000 ,0937E+000 • I Q63E+OOO 
140 .o6R3E•::oo 1.1132F+0r10 I ,n7f>8F+OQ0 ,0917E+QQ0 • 1 Q37E:+OOO 
ISO .0675E+UGO 1,1104F+000 I .n756E+000 I,Q899E+000 ,I014E+000 
u,o .0667F+COO I. I 079F+0!'!0 I ,n746F+000 1. ot<a3E+ooo ,n993E+000 
170 .0661F+~oa I. I 057F+.0~Q 1 .n737F+000 1. OB68E+ooo ,n974E+OOO 
I flO I. Q655E+':!OO I.I037F+0f10 1 .n7?.8t=+000 1 .oes5E+ono ,n957E+OOO 
190 I .0649E+.CCO 1.1018F+Ut'l0 1 .n720F+OQ0 I.0843E•ooo .n941E+DOO 
200 I.0644E+C'OO I.IOOIF+OOO , ,n713J:+Ono I,0831E:+ooo l.o927E+DOO 
210 J .D64QE+00C I .098?F+.OOn l.n706F+OOO ! .0821E+On0 I .n913E+OOO 
2:?0 I .0636F+COO I .0971F+DGO I ,n7rJ0F+000 1,0812E+000 I,0901E+000 
230 I .0632F.=+COO I ,Q958F+0r10 I ,n695F+000 1,0803E+OOO I,0890E+DOO 
240 I. 0628E:+~1CO I ,0945F+DI'10 I ,n6~9F+0Q0 1 ,O'l95E•ooo 1 .na79E:+Oon 
250 I .062.5E+~'GO I,0933F+0CO I ,n6~4F+000 I .0~87E+OOD I,0869E+DOO 



RZ=I ,Q50 Q: .400 

A "' YO 70 Z2 Z4 
I 0 · 9.0747E·OOI 2,0113F .. DOI I ,q252F-DOI 2,4432E+000 3,2255E+OOI 
20 9.3928F,.OOI 2,1281F .. Orl I , o 9 ~ A F • 0 0 'I 3,8783E+000 6,8690E+001 
30 9 .5292_E•,CQ i 2.18.16E .. D!11 ,2 , 6 7 8 e E .. a n 1 s.u~2oE•ono I .0923E+002 
40 9.60,8oe: .. co. 2,2135F-.001 ?,1'26BF.-O!l'l 6,1563E+000 1,5310E+D02 
50 9.6602E•GOI 2,2353F .. OCI ?,1593f::,.DO! 7,1438E+OQD ! .9982E+D02 
f,0 9' .6979F,.OOI 2.2512F .. Or11 ?,1832F-00l 8. 067 I E+,OQO 2,4905E+D02 
70 9.7266F .. OOI 2,2634F .. OOI ?.?015F. .. O[r! 8,9~02E:t:OOO 3,Q053E+002 
AD 9.7493F•COI 2.2732F-001 ?.?162F .. Or:Jl 9,7725E+Q00 3,5406E+002 
90 9 ~767eE•CQJ 2,2812E-001 2,,;283E-001 I,.OB71E+O.OI 4,0950E+0D2 

IOD 9.78-S2E·C!OI 2,2880F .. OOI ?.?384F.:-DOI 1,134QE+OOI 4 • 6 6 7 0 E + 0 '0 2 I 

I I 0 9.7963E•OOI 2,2937F ... OOI ?.?470!::-001 I .2~84E+OO I 5,2556E+002 !\) 
(J\ 

lt.~O 9.8075E•OOI 2,2987F .. OOI ?,?544~·001 I ,2806E+OQ I 5,~598E+002 I 

L30 9.et73r: .. noi -2,3030F .. 001 ?.?610F.'-OOI 1,3,0BE+OOI 6,4788E+002 
140 9.826QE"!OQ 2.3069!= .. 001 ?.666AF.-00l 1,4192E+OOI 7, I 120E+002 
J 5,0 9~8337E·~O 2 • 3 I 0, 3 F - 0 n I ,,;?t9E·DOl I ,.486DE•On I 7 • 7 58 6 E + 0,,0_2 
1~0 9.8406E~80 2 , 3 I 3 4 F .. DG I ?.;765F.·OOI 1,5513E+OOI 8,4181E+002 
170 9. ,8,4,68E,• 0 0 2.3162F-0(11 ?,?807E·00l I,6153E+OO! 9.Q900E+002 
1~0 Q .s524F·ro 2.3188F .. Onl ?.?84?1= .. 001 I ,6780E+OO I 9.7738E+002 
190 9. 8576E .. 0 0 2.32IIF.-0Cll ;,?880E-OOI I , 7396E+O 0 I I,Q469E+003 
200 9.8623E·OO 2,3232F .. OOI ?.?912F-OOI !,8001E+OOI I. i 176E+003 
210 9~866.7E.-CQ 2.3252£-0!:!1 ?. ,, :; 9 4 2 E .. 0 0 l l.8596E+QOJ I.J893E•003 
220 9.87fli'F .. QO 2,3270F ... OCI ?,?969F.-OOI 1,9182E+OOI I ,2620E+003 
230 9.8744E .. OO 2,3287F .. OCI ?,?994F .. OOI I,9759E+OOI I ,3358E+003 
240 9 . 8 7 7-9 E • fJ 0 2~3303F .. Or11 ?.~0!'81=!'!'001 2,0328E+OQI 1.4106E+003 
250 9 .8811F·OO 2~3317F .. Or:!l ?.~040F. .. OOI 2,oeaeE:+ool I ,4863E+003 



RZ=I.Q5Q 

A RO RHG Rt.~ Y2 y~ Y4 
10 2·2621E+OO!J 1 .• 39Q7E·002 2.S540!=+n00 1 ,707TE+.OOO 5,8709E+000 2,1933E~OOI 
20 2•850it+OOO 7,908iE•003 ~.P858~:+n00 2,4546E+OOO 9o4433E+.QQO 3,8730E+OOI 
30 .3e2626E+OQ~l 5,5R04E•Q03 3.t37LJJ:+n0!'1 J.Q7Q8E+Deo t.2774E+ool 5 •. 6067.Et00 I 
40 3e5909E+OO'J 4,3?7'5E·0~3 3.~453~+,00 ~,6167E+0CO I. 5Q89E+O 0 I 7,4076E+Onl 
5o 3,8682t+OOfJ 3.5406E-on3 3,S259r:+nOI:l 4,1164E+OOO lo9133E+OO! 9,2745Ellr001 
60 4 ,I I 06E+Q0(1 2 .. 9991E•003 ~~.~868r:+n0rl 4,5825E+000 2.2?29E+nOI 1,1204E+002 
70 4,.3273E:+.Q0(1 2"6031E·003 3,A327s:+n00 5,0225E+.OOO 2.5?91E+001 1,3192E:t-002 
80 4,5242E+008 2,3005E·003 3,96(.)8s:+n0rl 5,4415E+000 2·8325E+OOI I ,5236E-+:OO?. 
90 4.·7054f+OOL1 .2 .. 0 6 I 6 E • _Q 0.3 4. t'l.9 I 3f + n 0.!'1 5.8429E+D0D 3a1337E+001 I. 7333E•.O 02 

100 4··:3736t+001l 1,8fl82E•003 4,?0~8~+n00 6,2295E+000 3.4331E+IJ01 I ,9479E+On2 I 
!\) 

I I 0 r;.D309E:+IJOG I ,7082E·003 4.~1151=+nOn fl,6031E+000 3o7311E+.OOI 2,1672E+002 -..J 
I 

120 '5. !790f+Q0fj I ,573RE•003 4,4212~+n0n 6,9654E+000 4,0?78E+OOI 2,3910E*:002 
130 5o3190f;;+OOO I ,4591E•003 4,c:;.l99r:+n00 7~3176E+Otl0 4o3?33E+.QQI 2,6191E.,.On2 
140 r;,4520f+OOn I ,360IE·003 4,~140~:+nOO - 7,66Q7E+000 4,6180E+OOI 2.8514E+002 
!50 s.:;7B9t+OOO l • 2 7 3.9.E .. 11113 4,704({;+nQrJ 7,9957E+OfiO 4·9117b·00l 3.0877E+-002 
160 r;,7002E+OOO I,IQ79E•003 4,79n6r.::+,on A,3233E•OOO c;.2n47E+OOI 3,327AE+On2 
170 c;,8165E•OOC 1.1306E•003 4,A738c:+n00 8,644!lE+DOO r;,4Q70E+OOI 3.5716E~002 
180 r;,9284E+OOrJ I ,0705E·003 4,Q540r::+nOn 8,9584E+000 r;.7A88E+OOI 3.BI90E+002 
190 6·ll362C;+OOO 1,0166E·003 5.n315r;+nOn 9,2671E+000 6·0799E+OOI 4.0699E+:002 
200 f>,I403E+QO'l 9,6780E·004 5, I 065r::+,Q!'J 9, 57 0 3 E + 0-0 0 6,3705E+OOI 4,3241E+On2 
210 6·2410E+OOD 9.2.353E•llll4 S.t792c;+r.Oa 9.8684E+OOO 6.6607E+O-D I 4.5816E+!l02 
220 6.3385E+OO!:' 8,8316E•004 c;,?4Q8c:+r.O~ I ,OI62E+001 6,9c;04E+OOI 4,8423E*002 
230 6,4332E+OOQ 8,4619E•004 5.~184ro+nOn I,0451E+001 7.2~98E+001 5,1061E:t002 
240 6!5251E+OOO 8,1221E•004 c;,~A'52c;.-+P.00 I,0736E+001 7,5?87E+OOI 5,3729EtOn.2 
250 6·"145E+OOD 7,8087E·004 ~.4~02c:+n00 1,1016E+001 7o8173E+001 5.6427E+On2 



INVESTlGATI~N OF VARIATf~N ~F RU wiTH RHO~Rv,VL. RZ=I,Q50 a= ,5nO 

A Ruo RUI qU' RU3 RU4 
10 2.5796F.+.OOO 3,2973F+000 ,.~741F.•000 2.9f!81E•ooo 3,09~0E+OOO 
?.0 3.1136F+OOO 3,7256F+0rlO ~.?066F+OQ0 3,4073E•ono 3,5689E+OOO 
30 3~4974E+ODD 4.o499E+Dn.n 3 .. se.o6E•ni1.o 3 .. 768.3E•ooo 3.9148E+Ooo 
40 3.8067E+OOO 4,3188F+Dno -~,R923J:.+OOO 4,061tE+ooo 4,1971E+Ooo 
50 4.070IE:t1JOO 4,5519F+000 4 , ·15 2 5 F + 0 1'1 0 4,31t5E+ooo 4,4397E+OOO 
60 4.30i6F.=:t<OOO 4,7596F.+Ono 4o:-t8f3F.+OOG 4,'5326E•ooo 4,6545E+OOO 
70 4.50'15E+OOO 4,9480F+000 4.~869F+OOO 4,7~18E+OoO 4,84-B5E+000 
eo 4 .6991E~OCO 5,1212F•OOO .1,7743F+OfiO 4,9139E•ooo 5,o263E+Oon 
90 4 .8740E+!)lJO 5.2819E-t000 4,c:>473E+Qfl0 5_.0822E+QQ0 5_...1909.E•OOO 

100 5.0368E+OOO 5,4323F+000 r:;, I 0~3F+000 5,2392E+Oo0 5,3446E+000 I 
l\) 

I I 0 5.1B93E+OOO 5,5738F+0ClO c:;,,593F+000 5.3866E+Oo0 5,4891E+OOO 00. 
I 

120 5.33:51E+~OO 5,7078F+Dr:l0 r::; • .1017r=+000 5,5258E+000 5,6257E•OOO 
130 S.4693E~DOO 5,8352F.+0DO ~.c:;365E+OOO 5,6577E•ooo 5,7553E+000 
140 5.5988E+OOO 5,9567F+000 c:;,~649F+000 5,7834E+Oo0 5,8789E+DOO 
1.5 0 5 .. 7 2 2.5 E + G .0 D 6 . .a0730E+00Q 5 , 7 874 F ~ .OJl.O 5-A9!'lJ6E+OoO 5.9970E+000 
1~0 5.8409E+OOO 6,1846F+0r.lO c:;,o048F+OnO 6,0187E+000 6,1104E+000 
170 5.9546E+OOC' 6,2920F+000 fl,ni75F+000 6, I293E+O 0 0 6,2193E+OOO 
180 6.0640F:+OOO 6,3956F+0110 ~ •. 1259F+000 6,2359E+OnO 6,3243E+000 
190 6 • .1694E+,OOO 6,4957F+000 ~,,305E+DOO 6,3387E+000 6,4257E:+000 
200 6.2714E+~)QQ 6,5925r:.ooo ~.~3T7r=+ono 6,43a2E:+ooo 6,5238E+000 
2 L 0 o.J7QOE+QDQ 6 .. .6864!=,.,0C.O 6 • .42~5F+000 6.534SE+Oo0 6.6J8BE+OOO 
220 6.4656E+OOO 6,7775F+000 ~.c:;244F+000 6,6279E•ono 6,7110E+000 
230 b.5585E+OOC 6,8661F+000 ~.~165F+one 6 .• 7!86E•ono 6,8006E+000 
240 t-.6487E:t-000 6,9523F+0CO ~,.?061F.+000 6~8068E+000 6,B878E+000 
2S0 . o.7364E+GQC 7.0363r:.ono ~.7932F+000 6,8927E+On0 6,9727E+OOO 

.·: ... 



RZ=I.n5n a= .sno 

A l-<lJKO RUKI PUI(2 RUK3 RUK4 
10 1.1974E+~Q!) I ,53051=+0!10 1 ,?412!=+0rJ0 1 ,349aE•ooo I ,4371 E+OOO 
20 I. 1471J=+QOO I ,3725F+01JO 1.1813F+Dn0 1 ,2553E•ono 1,3148E+OOO 
30 I.J256Fot:COO 1. 3D.34F.nno I • 1543F+ll00 '·2'2sE•ooo I ,2599.E+OOO 
40 1.1131E+!JOO 1 .2628f:+Gno lo13RIF+Dn0 I,IB7sE+ooo I ,2272E+000 
?0 I. I 048F+'JOO I ,2356F+DOO lo12721=+000 I, 1703E+OoO I ,2051E+DOO 
flO I . 0 9 f3 8f + G !J C 1 .2158r:.ono I. I I Q21=+000 1. 1'578E•ono I. 1889E+OOO 
70 I • 0 9 4 2F + D 0 0 I .20061=+000 I. I I ~OF+OOO I,I4181E+OnO l,t765E+OOQ 
~0 ! • 0 9 •; 6 E + 0 0 0 1,1885F+Cno I, 1080F+0Q0 1,1404E+OnU 1,1665E+OOO 
gO I. OB76E+Lll.O I .. 1786J:-+GOO t. 1040~+000 l.l~4tE+Oo0 I.J583E+DOQ 

I 
IQO I .08521=+CQC 1.1704r:.ono I, 10061=+000 I,I28~E•ooo 1,1515E+OOO I\) 

\0 
I I 0 I.0831F+GOC 1,1633F+0(1Q 1 .n977F+OnO 1. 1242E+ono I .1456E:+000 I 

120 I • 0 B I 2f + (] 0 0 1,1572F+0110 I ,n951F+OOO 1.1203E+OoO 1.1406E+OOO 
130 I.0797E:+-CGO 1.1519F+Ono l.n929F+01.'1fl 1. 1 1 69E+ono l.t3.61E+OOO 
140 I.Q783F:+l'OO I. 1472F+Ono I .n910F+000 I,I13BE+ono I. 1322E+000 
150 • 0 7 7 O.E.+ G 0 D I • I 4 3 DE + 0 C 0 1 .. n893E+Oo1l l.lltt.E•ooo l.t287E+DOO 
1(:,0 .0759E+COO 1,1392F+DOO I ,,877F+Or!O I,I087E+Oo0 l.t256E+DOO 
170 .0749F+COO 1,1358F+DOO 1,1'!8631=+000 I,I065E•ooo 1,1227E+000 
lpD • 0 7 4 OE + ;~! 0 0 1.1327F+0f'IO 1 .n850F+OOO I,I045E+000 1,1201E+000 
lqO .0732E~UOO 1,12991=+000 1 .n8381=+000 1.1 026E+000 l.tl78E+000 
200 .0724F!+-r:'OO 1.1273F+Ono. I ,n827F+000 I,I009E+Oo0 1,1156E+Ooo 
210 .0717E+CCO 1 ~ 1 2 4 9 F: + o n.o t~nBI7!;.+0D0 I.D994E+Oo0 I. I 136E+OOO 
220 .0711F+O'JD 1.1227F+Ono l.r181:18F+000 I, 0979E+OQ0 1.1117E+00Q 
230 • 0 7 1.1.5 E + 0 0 0 1.1207F+Dno 1 ,t'!799F+Ooo 1. oc;·66E•ono I. II OOE+OOO 
240 .0699F+CCO I. I 187F+0r'O l.n79I~+OnO I,D953E+ono I.J084E+OOO 
250 .0694F+DQO 1.117DF+Ono I ,n7R41=+0('10 1 ,0942E•ooo I,I069E+000 



RZ=I.Q50 

A " YO 70 Z2 Z4 
10 A.6437F.:~C~I I ,8669F .. Onl I ,1.137F-OOI 2,4432E+ooo 3. 98.42E-t0 .. 0 I 
20 9.0876E·OOI 2,0159F-Onl t •. ~319J::·OOI 3,8783E+.000 8,0744E+OOI 
30 9,.2854E·DOI 2,0875F.-00 I l.o38Je-o.nJ s.o.s2oE .. aoo 1,2503E+D02 
40 'l.4017E·!JOI 2.1315F-0GI ?,~039r;: .. 001 6,1563E+000 I ,]224E+002 
r;O 9.4796E·GOI 2,1619F .. CO ?,n494F...,OOI 7 ~ 1438E+000 2 • 22 0. 3.E + 0 0 2 
60 9.5362F·uOI 2,1844F-00 ;,n831E .. OOI 8,0671E+Q00 2 • 7 4 ! 3 E·+ 0 0 ~ 
70 9.5795E•OOI 2.2019F-00 ?.t093E•06! 8 • 9 4 0 2 E + 0.0 0 3, 28 ~2.E + 0.0 2 
80 9.6139E!";~QI 2.2160F.,.(ir) ?,t3!l4F-Onf 9,71'25E+ooo 3,e444E+002 
9.0 9.6419E·DOJ 2,2276E-00 ?.t478E-OOT 1,0571E+Oo 4 • 4 2 3 6 E + 0. 0 2 I 

1oo 9.6654E,..OOI 2,2374F-On ?, t6?5t=·OCII I. 1340E*OO 5,0I95E+002 w 
0 

I I 0 9.6B53E·COI 2,245BF-tio ?.t751E·DOI ,2084E+OO 5,6312E+002 I 

120 9 .7025F. .. t:OI 2.2531F-0(i ~.t861F.,..OOI ,2806E+Oo 6,2579E+002 
130 9 • 7 I 7 5 E • .0 0 i 2,2595F ... OO ,,,957E-OOI ,350BE+OO 6,e9e.BE+002 
140 9 • 7 3 (l 8 F. ~ ,0 0 I 2,2652F.[1(1 ,,.,0421=-00f ,4192E+On 7,5532E+002 
l 5.0 9 •. 74.~6E!OQQ.I 2.2703E·OOJ 2 ... 2 1 .I 8.E -.0 0 I ,486.DE+.QO a • 22 o 5 E.+ 0 o·2 
lf-0 9.7531F'"'')QI 2,2749!=-D!:ll ?.?1~7F-OOI ,5513E+OO 8,9004E+002 
170 9.7627E .. rJOI 2.279QF,.OOI ?.?249E .. oni ,6!53E+oo 9,59~1f;+002 
IPO 9.77l3F,.'.Hll 2.2828!= .. [!:11 ?.?306F·Onl ,67eoE•oo I. 0295E+003 . . ·. 
190 9 . 7 79 3 1:= !!' ~ 0 I 2·, 2 8 6 2 F- 0 0 I ;,;,3r;ar::-oor ,7396E~oo 1,1010!=+003 
200 9 ._786'5F·SO I 2,2894F .. O!'ll ,,?4n6~.oor ,8001E+Oo 1,1735E+003 
210 9 .• .7 9.3 2 E'"' C :l I 2.2Q24F-O:JI 2.;450E·OOI l.,.B596E+Qo I .247 J E+003 
2?.0 9 .7994E·GCI 2,2951J: .. Dnl ?,?491E .. Onl 1,9182E+OIJI .1 ,3217E+003 
230 9.80'51E,..OQI 2.2976F .. QrJI ?.?529~'!'001 I, 9959E+Oo I I .3972f;+003 
240 9.81n5F,..t'Jul 2,3000F ... tlO I ,,?564r::: .. ont 2,0328E+OOI 1,4738E+003 
2~0 9.8155E·OOI 2,3022F .. Onl ,,?597E-OOI 2,0888E+QQI ! ,55.12E+003 

.,_ ·'' I' '.1 



RZ=I.Q50 Q: .600 

A ~G RrlO R~ Y2 '(~ Y4 
10 2t2621F+QOC 1.2!53E·002 2.R353~+nDO 1 ,8796E+OOO 7,2'353E+000 3,0704E+OOI 
20 2,~50 I E+QO:l 7,1710E·003 3. 1379f=+n00 2,6482E+00Q loii65E+00 5,0932E+OOI 
30 3o2626t·+OOQ 5.1'53JE-003 '3.37D5~:=+n00 3..2753E+.O(JO lo4746E+00 7.104Q.E+OOI 
40 3,59Q9E+OOU 4,0416E•003 ;~ • c:; 6 5 2 (: + n 0 I) 3,8283E+000 lo8159f+Q0 9,1482E:+OOI 
50 3 ' 8 6 8 2 t: + 0 0 (! 3.-n29E-oo3 ~.7:S52~+,.,oo 4,3331E+.OO.O 2oi472E+00 I .1237E+002 
60 4, I I 06F.:+00rt 2.8:S98F.-003 3.~R74c:+~oo 4,8030E+.OOQ 2·4715E+OO I ,3372E•On2 
70 4 •·"273f+ODO 2,4762E·003 4,n26l!:+n00 5,2461E+Ot10 ?,7907E+00 I ,5554E+On2 
so 4 ,5242E-+.QQ:"l 2, 1965E•003 4, 1540r:::+"OO r;,6675E+000 3.1n60E+eO I. 7782E+On2 
9.0 4.7Q54F.:+00U J.9745E·003 4.273.0(;+!10e 6.07!1JE+01JO '3o4182E+00 2.0055E+002 

I 0 0 4o-':l736f+Q01' I ,7939E•003 11,~847~+n0!l 6,4593E+.OOO ~.7?.78E+00 2.2370E+002 I 
w I I 0 t; • o 3 o 9 t: + n o ;; I ,6440E·003 4,49AO~+n0el 6,8344E+000 4o0353E+00 2.4727E+002 ~ 

120 '5, I 790t+00!1 I,5'175E•003 7, 1981E+00Q 4o3409E+Q0 
I 4,1i899c:+n0r'l 2,7124E+002 

130 r;,JI90E+OOG l,4J94E•003 4.~i:l50c+nOe 7,5515E+000 4o6450E+00 2,9559E+002 
140 t; ,4520t+OO'; 1,3i5RE•00.3 4,77~9c::+n00 7,8957E+.OOO 4.9477E+00 3,2032E•On2 
L5D 5 .. 5789f-•00.:J I • 2J 4 0 E • 0 0 3 4 • 8.6 3 0.& + !'l 0 11 a.23t6E+OOO 5.2491.!:•001 3,454JE•O!l2 
160 r;, 7002E+00P I,I619E•003 4,Q467r.:+n00 8.5600E+000 r;,S494E+001 3,7085E+002 
170 c;.816'5f:+001.1 l,0978E·003 c;.n2'73c:;+n0~ 8,88i5E:~.OCJO r;,8488E+OOI 3,9663E+-002 
180 c:;,9284E-+00U I ,040'5E•003 '5, 1 O")ltz+nO~ 9.1967E+.OOO 6.1473E+OOI 4.2274E+On2 
190 f.,0362E•OO:J 9,'3896E~004 5.1 tlr)3c:+n00 Q,5060E,.,QOO 6., 4 4 4 9 E + 0 0 I 4,4917E+002 
200 ,.,,!403!:+00!! 9,4233E·004 c;,?532r-+n00 9,8098E,.,OOO 6.7418E+OOI 4,7592E+002 
210 ~L2410E+.00~ 8. 9994.E•004 S.:l239t:+~OO I • 0 J QB.E+.Uil! 7, t\38 I E+t}(ll 5.02Q7E+002. 
220 6·33851:+000 8,6123E·004 c:;.~9261=+t'!00 I .Q4Q2E+Ot'll 7.3337E+OOI 5.3031E+-002 
230 6o4332E+OOC! 8,2575E•004 'i,4:i94t:+n00 I·0692E+Ofll 7.6?88E+OOI 5,5795E+002 
240 6o'5251E+00r.1 7,93Q9E·004 c:;,t:;245t:+,oo I ,0977E+OOI 7•9?33E+OOI 5,8588E+002 
250 6o6145E+OO:'i 7.6295E~oo4 r;,c;i:!79r:+r'l0~ I, 12r;8E+001 8,2173E+OOI 6.140AE+002 



RZ=I.o50 Q: .600 

A klJQ Rl; I PU? RU3 RU4 

10 ?.69f:i2F+f100 3,66041=+000 ?.~050F+000 3,1179E•ooo 3,3676E+OOO 
?0 3.2169E•noo 4,0510r:.o.OlJO :l.~3A7F+On0 3,603oE•ooo .3.e219E+OOO 
30 3 • 5 9 I 4£ ~ ~1 0 0. 4.3rsi3F+O~o ~ I 7 0 4 ! E + .0 0 0 3 ... 953Q.E+.O 0 0 4,t534E+000 
40 3.8944F.+COO 4.6027F=+Dno 4 , _ri 0 4 6 F + 0 0 0 4,2371E•ono 4,4245E+000 
50 '~.15:?.9E+COO 4.B221F+0110 a.?604F+000 4,4805E+000 4,6579E+OOO 
60 4.38U5E+GOO 5.0I87F=+Or10 ~~.~855F+000 4,6956E+ono 4,8649E+OOO 
70 4.5853E+GOO 5,1977F•OOO !.1,~878E+OOO 4,8B96E.,ooo 5. 05~3E+OOO. 
AD 4.7722E+COO 5~3628F+Of10 ~t,s:\7:25F+OOO 5.0673E•ooo 5,:?242E+OOO 
90 4.9447E+O:JO 5.5165F+Dno s.n430E+OOO 5,2~t6E+noo 5,3637E+OOO 

IDO ';. 1 054F.+~;oo 5.6606!=+.0!10 E:;,?OI7F=+000 5,3850E+Q00 5,5328E+OOO I 

I I 0 5.2560F+QOO 5,7966F=+0r!O .::;.~507F+000 5,5292E•ooo 5,6731E+Doo w 
!\.) 

120 5. 3982E+~.1 Q 0 5.9256F+000 c;,:1911t=+OQO s.6~54E•ooo s.a058E+Ooo 
I 

130 5.53;?,9E+QQQ 6,0483F+0r10 c;.~243~+ono 5,7947E+OQ0 5,9320E+OOO 
140 5.6611E:+-OOO 6,1657F+000 c:;,7511F.+000 5,9t79E+ooo 6,o523E+OOO 
1.5.0 s • 7 e ~~ 5 E + c· :J o 6.2781F+0DO s •. a 7 2.2.::- +.0 flO 6 .• oJ.saE.+ooo 6,1675E+0DO 
1(, 0 ?.90n7F.otfi00 6.3B61F+Dno c;~o882~="+0(']0 6,1487E+000 6,2781£:+000 
170 t::.QI.33E+010 6.4902F+0f'!O li,A996F.+Ooo 6,2574E+000 6,3844E+OOO 
180 6.1217F.+OOO 6.5907F.ono ~ • .;0(,81=+000 6,3621E+Oil0 6,4B70E+000 
190 6 •. 2 2 6 3 E + f1 8 0 6.6878F+.OOO ~.~1(1.5F+000 6,4tl31E+000 6,5861E+000 
2n0 6.3274E+GGQ 6,7819F.+000 ~.~I ~4~+000 6,5609E+000 6,6821E+000 
2.1 0 ~.4252E+GOO. 6,8732E+000 .6 I C;_~ y 1E + O .. O.D 6,6556E+000 6.7750E+0DO 
21.'0 6.52i~OF+r:oo 6.96I9F+.Ono ~.i.O.I2F+000 6,7475E..,ono 6 • 8 6 53 E + 0 Q,Q 
230 6.6121E+COQ 7.0481F+Dno Aei.924E+D00 6,836aE+ooo 6,95~1E+OOO 
240 t.7017F+COO 7.1321F=+Ono ~.7811F+D00 6,9237E..,ooo 7,Q385E+000 
250 6.7888E+~OO 7.2140!=+.000 A.A674F+DnB 7,0083E+OQ0 7.1217E+OOO 

,. 



·,, .. 

IN~ESTlGATION OF VARIATI~N ~F RU WITH Rwe,R~,vL RZ=I.Q50 Q: .600 

A R!JKO RUKI DUI(2 RUK :~ RUK4 
10 I .2524E+GOC I .69901=+000 1 .~D24F+Ooo· 1 ,4472E•ooo 1.5631E+OOO 
20 1.1851f:+ll0C 1.4924F+Dno I ,?270F+000 1 ,3274E+ono I .4080E+000 
30 l.t558E+GOC 1.4004E+DDO t.I921E+000 1.2722E+QQO I • 3.3 6 7 E + 0 0 0 
40 1.1387E+r:'OO I ,3458F+OnO lo1710F+OQO I ,2390E+000 .2937E+DOO 
c;O 1.1273~+[)00 I ,3Q89F-t.OIJO loi565F+000 1,2162E•ooo .2644E+OOO 
~0 I • I I 9 () F + I' 0 C l,2820F+Hl0 1·1458F+000 I,I994E+ooo .2427E+000 
70 1.1126F+GOQ I ,2612F+DC10 1.1375~+000 I,I864E+OOO .2259E+DOO 
eo I. 1075F+GOO 1.2446F+Dno loi308F+OQ0 I .1760E+000 .2125E+000 
90 I.J.Q.34E+U.GO l.231QJ;,.,[jQQ I • I 253F+ 000 t.to74E•ooo • 2.0 I 4 E + 0. 0 0 

1ao I.09Q9F+CDO I .21961=+0!10 I. 12071=+000 1,1602E+ooo ,1920E+000 I 
VJ 

I I 0 ! .0970E+G'JO I .2098F+0!10 1.1167F+000 1,1540E+000 ,1840E+OOO w 
I 

120 ! .0944E+CJO 1,2014F+0!10 I,JI33F+OQO 1,1486E+000 ,I771E+000 
130 I.0922F.+JOO 1,1940F+0GO lo111].3F+OQO I,I439E•ooo .17IOE+OOO 
140 .09C!3E+!JOO I, I A74F+[!l')O 1. 1076F+0Q0 1.1397E•ooo .1656E+OOO 
LSO .0885E+!JOO I • I 8 I 6.!= + 0 n 0 lai052F-+On0. 1 .t36oE•ooo .t608E+OOO 
160 • 0 8 6 9F + (i G G 1.1764F+0'10 lo1030F+OQO 1,1326E•ooo ,I565E+000 
170 .0855F.+~10!} 1.1716F+Gno 1.10IIF+OOO 1.1296E+ooo ,1525E+OOO 
180 .0842'F+i1CO 1.1673F+Cno I .n993F+OQ0 1,1268E•ono ,1489E+DOO 
IClO .0831F+GJQ 1.1633F.ono I ,,.,977F+0Q0 1,1243E+000 ,1457E+000 
200 • 0 8 2 0' F: ... 0 0 IJ 1.1597p ... ono 1, ,,962F+0Q0 1,1219E+Oo0 ,1426E+000 
210 .aslru;+uon 1.1564F+GOO I • n 9 4 8 i= + O.n 0 I. I lg~E+OOO .• J39SE+OOO 
220 .0801F.+fl00 1.1533F+P10 I • '1 9 .3 5 F + 0 0 0 1,1178E+000 1,1373E+000 
230 • 0 7 9 2:F. + Q 0 Q 1.1504F+Ono I ,n923F+0Q0 I,II59E+000 1,1349E+OOO 
240 .0784E:f!000 I. 1477F+000 l,n912F+000 1,1141E+000 1,1326E+000 
2r;O .0777E+DOO 1.1452F+C!10 1 .n9~2~+0nO I. I I25E+D00 1,1305E+DOO 



RZ=! .o5o Q: .600 

A N YO 70 Z? Z4 
10 8.1911E•OOI I ,7278F-Onl I ,di53F.-001 2,4432E•ooo 4,9102E+OOI 
?.0 8 .7492E·DOI I .90IOF·D~I r. o~.6.32F.- on' 3.8783E+ooo 9 • 54 6 7·E + 0 0 I 
,30 9 _ 0 D 8 3.E "! Q 0 J 1.9881E-OnJ 1·791QE .. QOI 5.0820E+000 1.4433E+0D2 
40 9 .1638E•!!OI 2,0430F .. OOI I.A722F-0(]1 6,1563E+Oo0 I ,9563E+002 
so 9.2695E•OOI 2,0816E= .. Onl I ,o295~·001 7,143BE+.OQ0 2.4917E+002 
60 . 9 ~3468F•IJQI 2,1105F .. DOI 1 ,o727F-OOI 8,0671E+OQ0 3,Q478E+002 
70 9.4064E·OOI 2,1333F-DOI ?.n066E·OOI 8,9402E+000 3,6229E+002 
AD 9.4539F.·OOI 2,1517F-Onl ?.n342F·OOI 9.7725E•ooo 4,2158E+002 
90 9.4928E·DOI 2.1671E-OOJ :?. • ~ 5 1 2 E - o_o 1 I,057JE+QQ 4.82.52E+002 

100 9.5255F·OCI 2,1801F-0rJI ?,r.766F.·00I I. 1340E+OO 5,4504E+002 I 
w 

I I 0 9.5533E-DDI 2.19131=-0111 ?,n934F·OOI I .2D84E+OO 6,0904E+002/ +'-
I 

120 9 .5773E·JOI 2,20IOF .. DOI ,, I O~OF-001 I .2806E+OO 6,7445E+002 
130 9.5984E·OOI 2,2096F-Onl ?. 1209F.-00 I I ,3508E+OO 7.41?0E+002 
140 9.6170E·OOI 2,21731=-Dnl ?.f3?.3F·OO I 1 ,4192E+oo a.o924E+002 
[50 9 . 6 3 3 5 E- .o n 1 2,2241F-IJOJ 2.1426E-OOI .4$6QE+DQ 8 .. 7B52E+OD2 
160 9.6484F."'!OOI 2,2303F-0(11 '• 1519F.-0r.J I ,5513E+OO 9,4898E+002 
170 9.66!8E"'!001 2,2359F-001 ?, 1603F·OO I ,6153E+QO I ,0206E+003 
180 9 .6741E.·rJOI 2.2411F..,Onl ?oi68QF•061 ,67aoE•oo I. o933E+003 
190 9 • 6. 8 5 2 E • U 0 I 2,245.8F-001 ?.1751E·OOI ,7396E+oo 1,1671E+003 
2oo 9 .6955F·ODI 2,2501F .. OOI ?. 1816~ .. 001 ,8001E+OO I. 2419E+003 
210 9. 7049E·tLO I 2 • 2 5 4 iE - o a 1 2· 1876E-00l .B596E+OO 1.3177E+0D3 
220 9.7137F·DOI 2,2579F-001 ?,,932F-OOI ,91a2E+oo I ,3946E+003 
230 9 .72i8E..,OOI 2,2614F-Onl ?.19"34F-OOI ,9759E+oo 1.4723E+003 
240 Q .7294F.·OOI 2,2646F ... DOI ?,?Q:~3F-OOI 2,032aE•oo 1.55IOE+003 
250 9.7364E·OOI 2,26761=-D!JI ?.?079F:-OOI 2,0BaaE+oo I .6306E+003 

•· ,). 



lNVESTlGATION OF VARJAT!ON ~r RU WITH RHO,R~,y~ RZ=I -100 Qll .400 

A RO R"'!O RM 'f'2 V3 Y4 
r o 2,3699E+OOO 1.3999E·002 2.3623F.+000 I ,67:54E•OOO 5.26166:+000 I. 7584E•OO I 
20 2,9858E+OOO 7.6185E~003 2.7495E+noo 2,4749E•OOO 8,9A08E+000 3.4065E•OOI 
30 ~ ~ 4179E+IJOO 5.266?E .. QOJ 3,0365F.•~OO 3, t4t8E+000 I • 2c;38E+O 0 I 5.1871E+001 
40 3t7619E+OOO 4.0339E .. Q03 ~.2714r;:+000 3.7351E+000 I .6n 18E+00 I 7.0844E•OOI 
50 4,t)524E+OOQ .L2725E .. o03 ~~.4733F+000 4.2795E+000 1.9451E•OOI 9,0845Eott001 
60 4 ,:3063E+OOO 2.7548E·003 -'L 6520E+000 4.7eaoe.ooo 2·2A51E+001 I. I I 77E+002 
70 4,S333E+OOU 2.3795E-003 :.3.RT33F+000 5.26a6e .. ooo 2.6?286+001 I ,3353E•002 
80 4,7397t+OOO 2.0948E·003 ~.9610E+000 5.7265E..,OOO 2.9c;87E..,OOI I ,5607E•002 
90 4,92~5c•OOJ 1 • a11 ~e·- o rr3 4 .1i976.F.•oOO 6, i655Eott000 3.2Q31E+001 I. 7933E•002 

tOO 5,1057E+OOO I. 69 I 2E-003 4.2251!;+000 6,5884E•OOO J.6?63E+OOI 2.0326E+002 I 
\,..) 

I I 0 5,2705E+OOO 1.5429E .. OuJ- 4,j448F+000 6.9973E+000 J,9c;85E+OOI 2,2782E+002 \..J1 
I 

120 5,4256E+OOU I .4186E-003 4.4579~+000 7., 3 9 3 9 E • 0 0 0 4o2A998+001 2,5298E+002 
t30 5."5723E+OOO I ,3t29E .. (j1JJ 4.5652~+1100 7~7795E+000 4.6?05E+OOI 2.7872E+002 
140 5,·11 16E+OOO I. 2?.2QE .. Q03 4,6674F+nOO 8.1554E•OOO 4.9c;04E+OOI 3.0499E•002 
r5o S.B445F.+UOU l. 1429E .. ~·oJ 4,7651~+(101} 8,5Z:?3E+000 5.2798E+001 3,31l9E+002 
160 5.9716E+OOO 1 .013c;e .. oo~ 4,8587E+nOo 8.8812E•OEIO 5-6n87E+OOI 3,59UBE+002 
170 6,0935E+OOO l.l.l120E .. o!JJ 4.9487E•non 9.2326E+00d 5·9372E+OOI 3,8686E+002 
t80 6,2107E+OOO 9,5727E•004 r;;.o353F•noo 9.5772E .. ouo 6.2t,52E+OOI 4.1510E•002 
190 6,3237E+OOO 9.0816E·004 5 • 1 I 9 o·E • 0 0 ·~ 9.9154E+000 6.5q29E+OOI 4,4379E+002 
200 6,43271::+000 8,6:~65E.,.004 15, 1999F.•noo I ,0248E+.OOI 6.9?02E+OOI 4,7291E•002 
2l0 6,5.382E+OOD lL '2 3 6 9E .. 0 0 4 5. 2782p·.;,-on 1 ,Q575E+00t 7~2411E+001 5,0244E+002 
220 6,6404t+OOU 7.8?10E·004 5,3542F.+OOn I,0896E+0fll 7.57386+001 5,3239E+002 
230 6,7395E+OOO 7,5"j64E·oG4 5,4280E+OIJI] t,t2t3E•OOI ?.9n03S+OOI 5,6273E•002 
240 6.8358E+OOQ 7,2292E-004 5.4998~•non t.I525E..,OOI 8,2?65E+001 5,9346E•002 
250 6."9294E·o·oo 6.946fE-004 5.5697~"'noo I, I 833E•OO I a.5~24E+ODI 6.2456E•D02 



C• • 4 0 0 

A RUO RUI RU2 RUJ RU4 
10 2 .5t39E+.OOO 3.0497E+000 '464?6p:+OOn 2 • a OJ 8 E • o o o· 2,9296E+OOO 
20 3.1526E+OOO J,5496E+Ono 3,?.198F+OOD 3,3507E•OnO 3.4563E+OOO 
3"0 3. 5654E•o·oo 3.92DIE+Ono 3~62781=+000 3 47450E+000 3 , a 3·9 4 E • 0 0 0 
40 3.8969E+OQO 4,22J4E+fHlO 3,9555F.+OOD 4. 0635E•oo.o 4,1505E•ODO 
150 4 • I ?H 3 E .t: 0 0 0 4.4840E+000 4,2340F:•ooe 4,3352t•OOO 4,416?E•OOO 
60 4.4252E+OOO 4.7148E+OMO 4,4785F+OOO 4.5744E•ooo 4,6517E+DOO 
7U 4.6466E+OOO 4,9230E+OMO 4,6979F•OOO 4.7B95E•ooo 4,8632E•DOO 
80 4.8482E+OOO 5.113'7E+Ono 4,8978F.+OOO 4,9858E+OOO 5,0566E+OOO 
90 5.0340E+.000 5,2900E+000 s,o820r:•Ooe 5,16?0£:+000 5 • 2 35·3 E • 0 0 0 

IOO 5.2067E+OOO 5.4546E+ll00 5,2534~i+OOO 5,3357E•000 5,4018E+OOO I 
w 

I I U 5,3685E+OOO 5,6092E+01'10 5.4140!;+000 !>,4939E+000 5,558IE•OOO (J\ 
I 

120 5.5208E+.OOO 5.7552E+01'10 5.5653F.+OOO 5.64JIE+000 5,7056E+DOO 
130 5.6651E+OOO 5. 8937-E+HlO 5, 70.86F+OOO 5.7845E+000 5,8455E+DOti 
140 5.8023E+OOO 6.0256E+Ono 5,A449F.+OOO 5,9!90E+OOO 5,9786E+OOO 
150 5.9332E+OOO 6. 1517E+OM0 5~9?50F.+000 6,0475E+000 6., osee.oo·o 
160 6,0584E+OOO 6.2726E+OIJO 6,09941;~000 6.1706E+OQO 6.2277E+OOO 
170 6. 1786E+OOO 6 • 38.8 7 E + (J r'J 0 6,2190!;+000 6,28876+000 6,3448E+OOO 
180 b.294JE+OOO 6.5006E+Ono f.\,33391;+000 6,4B25E+OOO 6.4575E+OOO 
190 o.4058E+OiJO 6.60Boe.ono fi,4448F.+UOD 6,5122E+OoO 6.5o63.E+OOO 
200 6.5134E.,OOO 6.7130E+OOO 6,5519!==+000 6,6182Eot-000 6,6715E+OOO 
210 b.61?6E+OOO 6,8142E+U00 f.,,6556F+000 6. 7209-E•Ooo 6.7733E•OOO 
220 b,7186E+OOO 6.9123E+OOO ~.7560F+000 6.8204E+-OOO 6,8720E•000 
230 6.8166E+OOO 7.0016E+UOO fi,A536F.+OOO 6. 9170E•000 6.9679E•o·oo 
240 6.9118E+OOO 7.1 002E•Ono fo.,Q483E+OOO 7.0109E+OOO 7.061 IE+DOO 
250 7,0045E+OOn 7.19=4E•OOO 7,0405E+000 7. 1 o2Je.oon 7.1519E+OOO 



INVESTlGATI~N or VAHIATI~N ~F RU WITH RHO,RM,V~ RZ=I.IOO Q= .400 

A RUKO RUt< I RUK2 RUK3 Rlll<4 
10 1947E•OOO I.~ 156E+On0 I .2289~+000 I,3014E+000 l ,3598E+OOO 
20 .1614E+OOO I .3077E+000 I. 1862F.+OOO I ,2J44E+OOO .2733E+DOO 
30 .. T 475'E,..Q"OO l.a616E+O~O I. 1675F.+OO'O I ,2053E+OOO ,23S6E'+000 
40 .1395E+OOO I .4:349E+01'!0 1,!566P+OOO I, 1882E+OOO .2136E+000 
'5lJ 342F•DOO i .2172E+Octo 1, 1 49Ji=-.•Ooo ,1768E•OoO • 989E+OOO 
60 . 3D4E+OOO ! .4:043E+000 I, I 440F.+000 ,1685E+OOO • 882E+OOO 
70 . 275F.+OOO 1. f946E•TinO 1, i309e+000 • I tl22E+Oci0 • 800E+OOO 
$30 . 252E+OOO 1.1868E+IJnO I, I 367F.+000 ,I571E+OOO • 735E+OOO 
90 . 2"3'31:. o o n 1 • -~ B05E+o·no 1.,3'40E+OlJO , I 530E+OoO • r»ts2-~•000 

lr:IO 218E+OOO 1,1752E+Ono 1,1318~+000 • I ~96E•OOO 638E+OOO I . • w 
I I 0 204E+DOO I,1701E+(irid 3nOr:•OciO ,1•66E•000 600E+OOO -..J . ' • I 
120 . 193E+OOO I,I668E+OOO • 28Jr:+OOO ,1441E•OOO ' 568E•OOO 
13U . 183f:+OOO 1 • I' 6 3 4 E + 0 0 tl • 269F+000 .;~19E+Ooo • 539E+OOO 
140 . 175F.+ODO I. 1605E+000 • 257P+OOO .1399E•OOO • 514E+OOO 
15(1 r • 167t;I1QO I. f578E+tr·oo • 245F•Oon . r3e~t-~ooo • 492'E'+0 0 0 
160 I. 117uf+.OO!J I • ' 5·5 4 E + 0 r.1 0 • 235E+000 .1366e.oon • 472E+000 170 1.1154E+OOO I • 533e.ono • 226r:•DOO .IJ52E+OOU 454E+DOO • IAU I. I 148E+OOO i • 513E•Ono • 218F+OOO ,13<40£:+-oou 43'7E+Il00 • 190 I • I I 4 3E + 0 0 0 I ' 496E+uno • 211!;+000 , 1328E+OOO 422E+0DO . 200 l .ll38"E+OOO I • 479E+Ono • 204r:•OOO ,13t7E•ooo 408E+OOO 210 I. I 1.34E+OOO I • 464E+OOO I97F.+OOO • I307E•Oo0 396E+OOO • 220 I .ri30E.•OGO I • 450E+OOu . . 192F+000 .1298E•ooo Ja .. e-.o o o • 230 l.tt26E+OOO I • 43BE•Ono , 1-IB6t:.+OOC .1290E+OOO 373E•OOO • 240' 1,1122E+QQO I • 426E+00d ,11811;+000 .12a2E•ooo J63E•ODO • 2c;O I,III9E+OOO I • 414E+Ono • I I ?6,:;+000 ,1274E+OOO 3536•000 • 



INVESTIGATION ~F VARIATIBN Of RU WITH R~O.RM,VL Qll .400 

A N yn zo Z2 l4 
10 9.14A5t-OOI 2~il3?5E: .. onl 1,864QF. .. QOI 2.68146+000 J,7408f:•OOI 
20 Y.4434E-OOI 2~1476E .. i!!11 2.n28IF•OOI 4,2564E+OOO 8,0445~+f!OI 
30 9 • 5·6 9 r E .. 0 0 I 2· • I 9 77 E .. (! 0 I 2,1030E .. 001 5.51?5E+000 I .28~6E•B02 
40 9 • 6 4 .I 5 E- 0 0 I 2.2274E .. Unl 2.1476r::: .. ool 6~75666•000 I ,8077E•OD2 
50 9 • 6 B 9 5 E ... 0 a· 2.24?6E-0MI 2. I 7·78 F.,. 0 0 I 7.8404E+ooo 2,3646E•002 
60 9.7240E-OQ 2.2623E .. Orll 2,1999F·OOI 8,85376•000 2,95216+002 
70 9.7503E·Ofj 2.2736E: .. oo, 2.21681F..,OO! 9,81 19E+DOO 3,567DE•D02 
80 9 • 7 7 i. I E .. 0 0 2.2827E .. L!n I ?,,2304F- .. 001 I. 0725E•OO I 4,2069E•002 
91J 9 .·7·e·a·oE- o o 2.290IE .. orn 2,2415F. .. OOI I, 1602E+OO I 4,8699E•002 

lr:ID ~.8021E·OO 2.2963E .. Gn 2.2508F.•OOI 1,2446E+OOI 5,5544E•OD2 I 
\.>.) 

I I f] 9.8140E-OO 2~30 16E-OO ?..258a~ .. oor I • 3 2 6 2·E • 0 0 I 6,2589E•D02 00 
I 

120 9.8243E .. QO 2.3D62E ... oo ?..26561= ... 001 I. 4054E+OO I 6,9825E+D02 
130 9 • 8 33 3 E ,. 0 0 2.3102E-On 2,2717F.·OOI 1,4825E+'OOI ?,72.rt0E+002 
140 9.8412E-OO 2.3137E .. PO :?.,::>770E-OOI I ,55756+00 I 8,4826E+DD2 
IC)O 9.8482E-O;J 2.3.169E .. Ort ?,28171=•001 I .6308E+DO 9 •. 2575E+ 0 02 
160 ~.85451:,.,00 2.3197E-Ort ?.,2860F ... OOI I. 7025E+OO I ,00486+003 
I tU 9.86D2E~no 2 • 3 2 2 J""E - 0 0 2 • 2. a Q a F .. o o r . I. 77286+00 I ,0853E•OOJ 
1~0 9.8654E-OJ 2.3246E .. l:rJ ?.?933F•OOI 1.8416E•OO I, 1673E+003 
I 9·0 9.8701£:-00 2.3267E .. On 2~2965F•001 I , 9092"6+0 0 I ,2507E+003 

I 2no 9.8744E-OO 2.3287E .. OrJ 2,:?994F .. OOI 1,9756E+OO I ,33556+003 
2·ro ,9,A784F .. OO 2.3305E-Oi'! 2.3021F.-001 2,0409E+DO I .4215E+003 
220 9.8820E-.OO 2.3322E-nn 2,3046F. .. OOI 2. I 0526+00 I ,"50886•003 
2:ro 9.8854E~ao 2.3337i: .. On '-·3070F.--001 2, !686E+OO ',59736+003 
240 9;8886E .. OO 2.3352E-.00 2,3091F.-OOI 2,23IOE+OO I .68706+003 
250 9.8916E-00 2.3365E-On ?..-~ 112F .. OO I 2,2925E•OO I, 71796+003 

.. 



• 

INVESTIGATI~N OF VAPIATiftN MF RU WITH RHO.R~,VL Q= .500 

A R'J RHO RM V2 V3 V4 
10 2 I 3"6 9 9 E + 0 0 !J I,2457E-002 2.6T20E•n00 I .8326E+000 6.4331E+000 2,4435E+OOI 
20 2,9858f+OOU 7,0236E-003 ~.9670,::+fl00 2.6489E+000 I ,0458E•OOI 4,J855E+001 
30 ~, 4 179"E + 0 0 ~ 4,9360E-003 3.:?347F+000 J,3229E+.OOO I ,4:;:~29E+00 I 6,4075E+OIJI 
40 3.7619f:+OOO 3,8183E-003 3,45f>2F!+000 3.9207E•OAO 1.?~79E+001 8,5183E+OOI 
s·o 4, D524E+OOO. ".3.1186E .. Q03 3.6479F.+nOO 4,4681E•OOO 2.1455E+00 I 1,0714E+002 
60 4 •. ~ 0 6 3 E: + 0 0 0 2.6383E~oo3 3.AI85~+n0'1 4,9789F•OOO 2.4Q82E+-OOI I .2988E+002 
70 4.5333F+000 2.2A77E-003 3.9730F+000 5,4613E•ODO 2,B471E+OOI I ,5337E+002 
80 4,'7397E+OOI.l 2.0?.0IE-003 4.1150!;+000 5,9206E+000 J.lq32E+OOI I. 7754E+002 
90 4,v295t+OOO 1.8092E~OO"J 4.2467F+nOO 6,36QBE+000 3.5~10E+001 2,0236E+D02 

!DO 5· I 057E+OOU I. 6385E .. 003 4.3698E+fl00 6.7847E•OOO 3,8789E+001 2,27,80E+002 I 
w 

I I 0 c;.2705E+OOO 1,4975E .. Q03 4.4857~+1)00 7,1945E,..OOO 4o219JE;QQ 2,5382E+002 \() 
I 

120 5,4256E+OOO I ,3791E .. Q03 4.5953E+000 7,5918E,..QOO 4o5583E;QQ 2,8040E•002 
130 5.5T23E+OOO I .2?AIE .. Q03 4,69941=.+000 7,97a2E+000 4,8Q62E•00 3.0?51E+002 
140 r;,7116E+OOO I, !QIIE-003 4,7988F+000 8,3546E,.OOO 5.2~30E+00 J,~c; 12E+002. 
I t;U -s·,:R"445E+OOO. 1, I 152E-003 4,89"38~+000 e.1221E+.Of10 s.sf,9oe.-oo 3,6323E•002 
160 5,9716E+OOfl !.0485E-003 4,9850E+000 9,0814E+000 5.9n42E+.CO 3.9180E•002 
170 6,rJ935E+OOO 9,8Q34E-004 5.o728F.•nOO 9.4333E•O~O 6.2387E+OO 4,2083E•002. 
!80 6 , 2 I 0 7 t: + 0 0 I) 9,J656E-004 c:;, 1574F.+OUO 9,7782E+OSO 6o5725E+OO 4,5029E•002 
t90 6,3237E+Ouu 8,H916E .. Q04 '5,2.591F+000 I;OI17E+001 6.9n57E•DO 4,8018E•002 
200 fl.4.327E+OOrJ 8,4()35E-004 5.3181!=+000 I ,0449E+.OOI ?.2~84E+OO 5,1049E+OO:? 
210 6 • "5 3 a 2 E • ·a o a 8.~750t .. 004 ~. 394·7·~· 0 00 I,0777E.t:OOI 7,57D6E+00 5,4119E+002 
220 6,6404f+OOC 7.7209E .. OD4 5,4691F.+000 I, I 099E+00 I ?,9n24E+OO 5.7228E•002 
230 6.7395E+000 1,3966E .. QD4 5.5414E+OUO 1,1416E+0fll e.2337E•OO 6,0375E•OD2 
240 6,d3581:+000 7,0987E-004 "i.6117F+000 I, 1728E..,QO I 8.5~47E•00 6,355BE+002 
250 6.~294E+OOO 6,8).39EooQ04 ~.68!'2F+000 1.2036E:+00 I 8.8q53E+00 6,6778E•u02 



INVESTlGATidN OF VARIATf6N ~F HU WITH RHO,RM,VL Q• .500 

A HUO RUI RU2 RU3 RU4 
10 2.6160E+OOO 3.3722E+0'l0 2,7709~+000 2.9981E+000 3,1807E+ODO 
20 ~.2392E+OOO 3.8304E+Oil0 3,3311F.+OOO 3,5252E+OOO 3,6816E+DOO 
~Q 3 • 6 4.3 3 F: + 0 0 0 4 • 1 7 6 ·o E. o n o 3,7309F.+000 3.9063E•Oo0 4,04J76E+OOO 
40 3.9689E+OOO 4,4620E+000 4,~526F+000 4,2152E•OOO 4,3463E+DOO 
50 4.24ij9E+ODO 4,7095e.ono 4,326.3E+000~ 4 • 4 7 9 4 E • 0 00 4,6027E+OOO 
60 4.4894E•OOO. 4.9297E+000 4. 1:;f)69F.+ 0 0 0 4.7124E•000 4,8296E+000 
70 4.7079E+OOO 5.1292e+ooo 4.7830r:•OOO 4.9223E+Oo0 5,0345E+OOO 
RO ~+.90l2E+OOO 5.312-5E+000 4,9801F+000 5.1142E+000 5,2222E+OOO 
90 5.0909E+000 5.4824E+uno .. c;, 1619F.+000 5,2915E+OOO 5,3959E+0DO 

IOO ~.2619F+OOO 5.6414E+000 '-;.33121;+000 5,4568E+000 5,5580E•OOO I 
~ 

I I 0 5.4221E+OOO 5. 7·9 I 0 E + 0 n 0 ~.4898t;:+000 5,6120E+ooo 5.7103E+OOO 0 
I 

120 ··5 • 57 3 I E + 0 0 0 5.9325e.nno 5,6393i;;+OOO 5.7584E+000 5 • 8 5 4.3 E ~ U 0 0 
130 5.7161F+OOO 6.0670E+UOO r;.7811F+000 5.8973E+OoO 5,99D9E .. cno 
140 5.8521E+OOO 6.1952E+000 r;.9159E+008 6.0296E+OOO 6.121!E+OIJO 
150 5 • 9.8 I 9 E + 0 0 0 6 •. 3179E+000 6o0446F+0QO 6.1G60E+OOO 6. 2~56E.·ooo 
160 o. I 062E+OOO 6.4357E+01'!0 (,.1678F+000 6.2771E+000 6,.3649E+OOO 
170 6.2255E+OOD 6.5489E+D00 6,2862~+.000 6,3934E+OOO 6.4797E+000 
180 6.3403E+OOO. 6.6581E+(i0Q ~.4001F+OOO 6,5055E+OOO 6,5902E•000 
190 6.4511E+OOO 6.7636E+000 fi,5099F+000 6,6136E•OOO 6. 6 9.7 0 E • D 0 0 
2nu 6.5580E+OOO 6.8657E+l1!10 ~,,~161F.+OOO 6.7182E+000 6.8002E+ODO 
210 6.6616E+OOO 6.9646E+01'!0 ,, 7 I A9F+OOD- 6.8194E+000 6,9002E+OOO 
221l t>.7619E+OOO 7.0606E+000 6.AI85~+000 6.9176E•000 6,9973E+DDD 
230 o • a 59 3 F. • o· o o 7.1539E+0~0 ~.9192F+DOO 7,0rJOE+OOO 7,0916E+000 
240 o.9539E+OOO 7.2447E+Orl0 1,0092F.+OOO 7.1057E+OOO 7.1832E+DOO 
250 7.0461F.+000 1.3331E+OOO 7. I 007F+000 7. 1960E+000 7,2725E•OOO 

'· ,, 



), 

Q: .500 

A HUKO RUKI ~UK2 RUK3 RUK4 
10 I .2421F+OOO • 5652E+ (irl 0 I, :?861 F.+OOO .3916E•ooa I ,4764E•OOO 
20 I. 19,~4E+OOO •· 4 I I I E + 0 rl 0 I, ?.272F+000 .29876+000 I .3563E+OOO 
30 1.1726E+ODO .3440E+DOO t.~007F+000 .2572E+OOO I ,3027E+000 
40 1.1605E•ono .3047E+Ono 1.1850F+OOO .2325E+000 1,27096•000 
50 1,1525E+OD0 .2784E+DOO I. 1744F+OOO .2159E+000 I .2494E•OOO 
110 1.1468E+OOO ,2592E+nno 1,1666F.:+OOO .2U37E+000 I ,2337E+OOO 
70 1,1424E•OOO .2446E+UOO 1.1606~+000 . 944E+OOO I .2216E+000 
AO 1,!3H9E+OOO .2329E+DOO 1,1558F+000 . 869E+OOO 1,2120E+000 
90 1. 1370~·oon ·.2234E+OnO I • 519E+000 • aose ... oon I ,2041E+OOO 

I IOU I • 337E+OOO .2154E+ll00 I ' 466E+U00 . 757E+ooo t. t974E+OOO ~ 
1--' I IU I • 316E+OOO .2086E+Ono I ' 45f!F+OQO . 713E+OQO 1,1918E+DOO I 

12D I • 299E+QOO .2028E+wno I • 433F+OOO • b75E+000 I. I H69E+OOO 
130 I • 2A4E+OOO .1977E+(JnO I • 412F+OOO 642E+OOO I. 1826E+000 
140 1 • 210E+OUO • I Y31 E+(lOO I • 3Q3F+000 • 6126+000 I .1789E+OOO 
150 I • 259E+OOO .1891E•Dno I • 377F.+OOO • 586E•ooo I. 17556+000 
1(10 I • 248E+OOO • 1855E+fif:10 I • 361~+000 . 563E+000 I. 17256+000 
170 I • 238E+DOO .1822E+0rJO I • 348F.+OOO • 5416+000 I. 1697E•OOO 
180 1 • 230E+OOO .1792E•Ono I ' 335F.+000 . 522E•OOO I, 1672E+OOO 
190 I • 222E+OOO • 1765E+DOrl I • 324P+OOO • 504E•OOO I. 16496+000 
200 1 • 214E+fJOO ,1740E ... rno I • .SI4F+0QO . 488E+000 I. 1628E+OOO 
210 I • 2U8E+Il00 .l717F•ono I • 304r:+OOO • 473E+OOU I. 1609E+000 
220 I • 20IE+ouo· • ·1696E+l!nQ I • 295F+000 • 459E+000 1,1591E+OOO 
230 I • 196E+OOO 1.1676E+Ono I • 2A7F+OOQ . 4466+000 I. 1575E+OOO 
240 I • 190E+OOO I. 1658E+0MO I • 279F+000 • 434E+000 I. 1559E+000 
250 ' . IM5E+0()0 1.1641E+Ono I • 272F.+OQO . 423E ... ooo I. 1545E+OOO 

~ - .. 
• • • !r-



INVEST1GATJ6N OF VARIATI6N ~F RU Wl~H RHO.RM,V~ Q: .500 

A 1\1 vn zo Z2 Z4 
10 8.7446f: .. oo I ,8995E .. [ln 1,661o~; .. oo 2,68146+000 4,5737E+001 
2U 9,1605E .. OO 2.0418E-Dtl I .8704E-00 4.2564E+000 9,36?5E+001 
30 ·9. 3 4 4 , E .. a· a 2. I 095E·O" 1,9712E•OO s~S775E•CioO I ,4590E+002 
40 9,4516EooOQ 2.1509E-Otl ihn329F .. OO 6,75666+-000 2,0178E+D02 
50 9.5.235E .. 00 2.i793E-Oh 2,0154F-00 i.e404E•ooo 2,6084E+002 
60 9.~756E-OO 2.2003E·On 2, I 0691;•00 8,8537E+OQ0 3,2273E+002 · 
10 9,6153E .. QO 2,2166E ... oo :?..1313F. .. OO 9,8t19E•Oo0 .3.e721E+D02 
ao 9,6469E-OO 2.2297E-OM :'.,t509E .. OO ,0725E+OOI 4 • 54 o 4 E ··o o 2 
<iO 9 • 6 ?2 7"E ,. U 0 ,2405E-lio -2,1671E•OO ,1602E•Ooi 5,23066+002 

IOO 9,6942E•OO 2.2496E .. oo 2,18~8fi .. QO ,2446E+OOI 5,9413E+002 I 
.r--

1 1·o 9,7125E-OO 2. 2573E.·o n ?.,1924F .. 0D ,3262E+OOI 6,61136•002 
I\) 
I 

120 9.7282E .. OO 2.2641F-on 2.20261: .. 00 ,4054E+OOI 7,41946+002 
130 9,?42DE~oo 2 • 2 7 o ·o E .. o o . 2. 21 15!:· oo .4825E+OQI 8,1849E+D02 
140 9,7541E·OOI 2,2753E·Onl ?.,2193F•OOI ,5575E•OOI 8,96686+002 
I 5·0 ~-. 7649E·!ro 1 2.2800E-001 ?.2264F.-OOI .o308E•Ool 9. 764.5E·o·o2 
160 9,77461; ... 001 2.2842E·OOI :?.,2327F .. 001 .7025E+OOI .05'77E+003 
17D 9,183.3E-OOI 2.2880E•lln I ?..?384!=-001 ,7728E•OOI ,1405E+003 
1~0 ,9,79f?E ... 001 2,2915E .. OOI .?.,2-4J?F-001 ,8416E+OOI .2246E+003 
19iJ 9,7985E-OO! 2 , 2 9 4 7 E~ ti ('I I :?,24fl4F•OOI .9092E+OOI ,3101E•003 
200 9.8Q?IE•ODI 2,2976E .. (IOI ?..2528F:-OOI ,9756E+OOI ,3969E+003 
2itJ 9.~li12E ... OOi 2, 3·o·o·3E- 0 n I 2,2~69r=.-OOI 2.04t.I9E+OOI .4849E+003 
220 ii,8169E·001 2.3028E ... Or!l ?.,2607E .. OOI 2,1052E+OOI ,5742E+003 
230 9.B221E·dOi 2.3052E .. OOI 2. i642F:·OO I 2.1686~+001 , 6 6 47 E + 0 0 3: 
240 'J,B270E .. 001 2.3074E-Onl ~.2615F .. 00f 2,2310E+OOI ,7564E+!l03 
25U "·83T6E·001 2.3094E .. OOI ? • 2 "? 0 5 F .. 0 0 ., 2.2925E+OOI ,8492E+D03 

•: -'· 



( 

A ~0 

10 2 • ;~ 6 9 9 F. + n o o 
20 :_:>,9858E+OOO 
30 3,4179t+IJ08 
40 3.7619F+OOO 
50 4,.·l524E+QO~ 

60 4.3063F+OOD 
70 4 ,.5333E+IJOO 
80 4·.7397E+noo 
90 4.9295E+r:JOQ 

100 c;.I057E+n00 
I I 0 cs.2705E+nOJ 
120 c;.4256E+noo 
130 c;.5723E+OOO 
140 Si.71 f6E+OOQ 
150 s;.~445E+OOQ 

160 r.;.9716E+OOO 
170 f...0935t:+OOO 
180 (,.2107~+000 
190 (<,,:~237i:+00(1 

200 6, 4327E+nO·J 
210 !.,5382f.+OOD 
220 ~.~404E:+OOO 
230 ~.'7395f+OOO 
240 t:,,A358E+OOO 
250 f.,,9294E+OOO 

R4rJ 
I .0973E-002 
6.4!08E-003 
4.584'JF.-003 
:3,,R40F.-003 
;J.9491E-003 
2.5"87F.-003 
2·.1.~46E .. Q03 
I. 9158F.·003 
I. '7187E-003 
1.5785E-Of13 
1.4457E·003 
I • .:S337E-003 
I .23AIJE-003 
1.!553E-003 
I .~A31E-003 
1,0194E~003 

9.~?94E•004 
9.1242f:-004 
.~.6699E-004 

~.2590E-004 
7.'3As;7E-004 
7.5449E-004 
7.2327E-004 
6.9454E-004 
(),6803E-004 

' ' 

R!-1 
::>.At~781=+non 

3.::>1?8F=+non 
;"L4fll61=+nOn 
~.66951=+non 
~.~5n61=+non 
4 • f'1 I ::>61= + n 0 ,, 
4.15Q9~:+nO~ 

4.?9'57r:+non 
4.42?0r-+nOo 
4.54n4~=•non 
4,65?0r:::+r'lOn 
4.7578~+noa 

4. ,~5841=+-f'lOO 
4.9546r::+.nOO 
s;,n467~+non 
c;.l352!=+nOn 
5.?2n4r=+nOo 
r;.3D:>7~=•non 

5.~822~+n0f'! 
5.459l!=+fi!Jfl 
5.5338t=+f10() 
,;;.~063~+1100 

5.67691=+1100 
c;.7455~=Z+nOO 

?.81::>.4!=+nO~ 

Q: .600 

Y2 v~ Y4 
?..0097E+O!l0 7.8(,31~+000 3.3790E+OOI 
2.A464E+DOO I .2::>62E+OO 5.6934E+OOI 
3.5310E+OIJO I .6?95E+OO 8.0174E+OOI 
4.13?5E+000 2·0153E+OO I .0394E+On2 
4.6878E+UbQ 2.:3q06E+OO 1.2831E+002 
5.2022E+0(1Q 2.7c:;86E+OO I .5331E+002 
?.6874E+OOO 3.1?12E+OO 1.7891E+OO? 
6.1491E+Or!O ~.4798E+OO 2.0510E+002 
6.5912E+000 3.R~51E+OO 2.3185E+002 I 

7.0168E+0~0 4·1A76E+OO 2.5915E+OO:? +'-w 
7.42aOE+Ono 4.5~80E+OO ?..8696E+002 I 

7.8266E+Ono 4.8A64E+00 3. 1527E+0!12 
s~?.140E+D!JO s;.2~31E+OO 3.4407E+002 
s.5914E+Ono 5.5784E+OO 3.7333E+002 
8.9598E+OAO 5.9?24E+OO 4.0303E+002 
9.3199E+0110 6.2~53E+OO 4.331~E+0rJ2 
9.6725E+000 6.6n72E+OO 4.6374E+002 
I .OD!8E+.OIJI 6·9481E+OO 4.9471E+002 
I .0357E+0f11 7.2R81E+OO 5.2607E+002 
I.0691E+Ot1 1 7.6?74E+OO 5.5783E+002 
I.ID18E+001 7-9~60F+OO 5.8995E+002 
1.1341!:+0f.il a.3n40E+OO 6.2245E+002 
I. 1658E+00 I a.6413E+OO 6.5529E+002 
1.1971E+OMI ~.9781E+OO 6.A849E+002 
I .2280E•OOI 9.3143E+OO 7.2203E+002 



IMVEST)GATI~N 6f VARIATI~N ~f RU WITH R~6,R~,VL RZ=I.IOO Q: .600 

A Ruo RlJI qU? RtJ3 RU4 
I 0 2.7916E+OOO 3.7282F.+Dno ~.9015~+000 3 • 20 5 5 E + 0 0 0 3.4492E+OOO 
?.0 3.3393E+OOO 4.1477E+I:!MO ~~4530~+000 3.7173E+000 3.9298E+000 
30 3.7343F.+OOO 4 • 4 6 9 0 F + (I 0 0 ~.R459~+000 4.0869E+IJ00 4.2809E+OOO 
40 4.05361:+000 4, 7373E+lH10 4.1622~•000 4,3869E+OOO 4,5679E+OOO 
5fJ 4.3258E+COO 4.9711E+CI'l0 4,43141=+000 4.6438E"'OIJ0 4.AI50E+OOO 
60 4.5654E•ODO 5. 1802E+(lnO 4,()682~+000 4.8708E+OOO 5,0341E+OOO 
70 4,7808F+OOO. 5.37~5E+nno -1,A810~+000 5.0755E+OOO 5.2322E+OOO 
AO 4.9774EIObO 5,5457E+Oil0 c;,n7'53~•ono 5.26~8E+000 5,4140E+OOO 
QO 5.15A8E+OQO 5.7088E+Dr!O c:;.?546P+Oon 5.4362E+000 5.S825E+OOO 

100 5.3278E+QOO s.a616E•Dno c;.4216F:+OOO 5.5979E+OOO 5.7400E::+OOO I 

f: I I 0 5.4862E~OOO 6.0057E+0MO r;,c;781P+OO.O. 5,7499E+OOO 5.8882t+000 I 

120 5.6356E+OOd 6.1423E ... ono ~.7259!=+000 5.8934E+OnO 6.0284E+000 
13C! 5,7771E+OOO 6. 2723E+ n tHI 'i.A659P+OOO 6.0296E+OOO 6.1615E+OOO 
140 5.91 rBE+ODO 6.3964E+0r:IO c;~Q991F+OOO 6,1594E+OOO 6.2885E+IJOO 
150 6.0404E+OOO 6.5153E+I.lno !.~ 1264F+OOO 6.2835E+000 6,4101E+OOO 
1~0 6.1636F.~~oo 6.6296E+I}00 ~.:?483t=+OOIJ 6,4025E+OOO 6.5267E+000 
170 6.2819F•ODO 6.7396E+000 ~.~654i:+OOO 6.5169E+000 6.6389E+DOO 
1~0 6 • 3 9·5 8 F + 0 0 0 6.8457E+01'!0 6.47811=+000 6.6271E+OOO 6,7471E+DOO 
19(1 6.5056E+!"OO 6,9484E+000 (\,c:;869F+DOO 6.7335E+000 6.8516E+OOO 
21:!0 6.611.'7E+fiOO 7.0478E+Ono ~.,9201=+000 6,8:364E+000 6,9527E+OOO 
210 6,. 7145E+OOO 7. 1442E+f'1'10 ~.7938F+OOO 6,9361E+DOO 7,0507E+000 
2?0 6.81.40E+(')QQ 7.2378E+i!l'10 ~.$019241=+000 7.0329E•OnO 7 •. 1458E+OOO 
230 6.9107E+COO 7.328BE+Dno ~.Q8R31=+000 7,1268E+000 7.2383E+OOO 
2.fo 7. 0047E+.dOtl 7.4175E+01'!0 7.n814P+OOO 7.2182E+OQ0 7.3283E+DOO 
2c;O 7.0962~+000 7.5039F+0(10 7,17211=+000 7,3072E+000 7,4159E+OOO 

,._ ,- . ! 't 



I~VESTIGATICN OF VARIATtftN ~~ RU WITH RWO,RM,VL 0= .600 

A RUKO R lJ ~: I RUK2 RUK3 RUK4 
tO .2957E+OOO I. 7305E+Df10 .~468F+000 ,4879E+OOO 1,6010E+OOO 
~Q .23G2E+OOO I .5280F.+OMO ,?721~+000 ,3695E+OOO I ,4478E+OOO 
30 .2016F+OOO ! ,4383E+Gno .::>378!=+000 ,3153E+OOO I .3777E+OOO 
40 .1853E+IJ(10 I .3852E+f'nQ ,?1701=+000 .2~27E+OOO I .3357E+OOO 
c;O • 1742F.+OClO I ,3494E+GnO .?029F+OOO .2605E+OOO I .3070E+OOO 
60 • 1 6~2E+rca 1.3232E+fi,O • 9?41=+000 .2442E+OOO I .2859E+OOO 
70 • 16D0E+f10Cl 1.3031F•Gno • 8441=+000 .2315E+000 I .2696E+000 
~G .1552E+OJO 1.2871E+COO 779F+000 .2214E+OOO I .2565E+OOO 
QD .15!2E+r!JO I ,273QE+OMO • 7251=+000 .2131E+000 .2457E+OOO 

I nO • 1479E+OOO · .2629F.+rno 681r:+OOO .21:l61E+OOO .2367E+000 I • +'-
I I 0 • 14?0E+OOC. .2535E+Ono 6421=+000 .2DOIE+OOO .2289E+OOO \Jt • I 

120 • 1426E+COC • 2453E+ (l no • 609r:+OOO ,1948E+-OOO .2222E+OOO 
1~0 .14CI4F+GOC • 2382E+OrJO • 5RO~;=+OOO .1903E+OOO .2163E+OOO 
140 • 13S6F.+OOO • :23 I 9E+ {ir'l 0 .. 5'54r:+OOO .1862E+OOO .2111E+OOO 
lc;O .t369E=+ron ,'2262E+0t'l0 I • 530r:+OOO .1826E*OOO .2064E+OOO 
I ~SO • 1354(7+~00 .2212E+rno I • 5101=+000 . 794E+000 .2022E+OOO 
170 • 1340F+f.1CD .2166F.+Hl0 I • 491F+OOO . 764E+OOO .1985E+OOO 
IPO .1328F.+fll10 .2125E+ono I • 474F+0Q(i • 737E+OOO • i950E+OOO 
190 • 13l6F.+OCO .2087E+DI'IO I • 458F+OOO . 713E+On0 .1918E+OOO 
2nD • 13'J6F.+r12C • 2 o 5 2 F + (i n o I • 443!=+000 . 690E+000 .1889E+OOO 
210 .1297E+QC10 .2019E+OMO I • 4:50!=+000 . 669E+OOO I. 1862E+000 
220 .121':\dE+OOO ,1990E+Qf10 I • 418F+000 • 6SOE+OOO 1.1837E+OOO 
230 .1279E+OOO .1962E+f.1,0 I • 41:'6!=+000 . 632E+On0 l.t814E+OOO 
240 • 1272E+OOO .1936E+fi00 I • 395!=+000 615E+000 I. 1793E+000 
2r;O 1.1265F+OJO .t91?1=+Dno I • 3851=+00(1 • 600E+OOO I. 1772E+OOO 



0 

Q: .600 

A N vn 70 Z2 Z4 
IU <L31'32E-OJ I .7649E-Dn 1.4675~,.001 2.6814E+OOO 5.5903E+OOI 
?I) ~~.84:~9F: ... ~O ! .9323F-nn 1,7·0B9P~Onl 4.2564E+OIJO I .0984E+002 
30 ~.08~6E-OJ 2.0155E-011 I .R314!=-00I 5.5775E+OOO I .6709E+002 
4iJ 9.23l3E-O'J 2.0675E-On I,QOs:\6!=-00 I· 6,7566E+OOO 2 • 2 ?'4 5 E + 0 0 2 
s:;O ~.3294F.,.00 2,1040E.-nn I,Q6?.9P-001 7.8404E+000 2.9063E+002 
f)0 9,4009E ... r'JO 2.1312E ... On ?..n0351=-00 8.8537E+000 3,5637E+002 
70 9.45'59E·'JJ 2.1525E"'0" ::J,n354!=,..00 9.8119E+OOO 4,2449E+002 
80 9,4997!: ... 80 2.1698E·DIJ :?,.rt6i3F.-00 I. 0725E+OO I 4.9479E+002 
90 9.53?6E.,.00 2.1841E-on .?.n8271=-00 I. I b02E+OO I 5.6714E+002 I 

1(10 9.5657E·01 2.1963E·On '·! 009F ... OO 1.2446E+OOI 6.4142E+002 ·~ 
I I 0 9.5913E·00 2.2067E-On ?oii65F-0Q I .3262E+OO I 7. 1752E+002 I 

1~0 9.61:34F.-ao 2. 2158E·d)l'1 ?,!3011=-00 I .4054E+OO I 7,9534E+002 
I~() 9,6327F.,.~!J 2 • 2·2 3 8 F • 0 n ?,14211=-00 1,4825E+OOI 8,7482E+002 
14n 9.6498E.,.~O 2.2309E .. O!:' ?o !5?.7F .. I)Q I .5575E+OO I 9,5586E+002 
lc;O 9.6650E.,.OO 2.2372E-on ?,1623P.,.!JO I .6308E+OO I ,0384E+003 
I MJ 9.6786E,.0DI 2.2430E .. (l~ '· 17n9~ .. oo I. 7"25E+On I .1224E+003 
17!J 9.6909E-!JQI 2,2482E·Cn ?.o 1787!=.,.00 I. 7i28E+OO I .2078E+003 
1~0 9 • :7 0 2 I E ~ iJ ifj 2. 2 5·3·0 E ... C! n. :'.1858P .. oo I,8416E+OQI .294llE+003 
190 9,7124E-POI 2.2573E-On ~.1924~ .. 00 I .9092E+OO r .3826E+003 
2no 9,7218E.;.OOI 2.2613E-on ~.1984!=-00 I. 9756E+OO I .4720E+003 
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