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INTRODUCTION 

. 

This report R 53, Intl is the first•~ a number of interim 

repirts ·giving information about computations carried out by the 

Cemputation Departmeht bf the Mathematical Centre on behalf of 

the National Aeronautical Research Institute in Amsterdam under 

contract R 53. The final report R 53 that will be made up even
tu~lly will not contain much else than the final results of the 

• 

computations and, moreover, will be not available for general 

distribution. As however in the course of the computations a lot 
• 

ef information has to be compiled £or internal use, and part •f -· 
this i!Uormation may be of some value to ~thers, this compilation 

. 

will be done in the f'orm of interim rep.erts, that will be made 
' • 

available for limited circulation. 

• 



• 

., • 
• 

Series expansions o~ the 

• • 

R 53, Int 1, 

• 

• 

1. In the second part of the work a role is played by the functions 
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Cha.ngi •. the order 0£ integration and surtm\a.tions and having '§ 

vanish, we get 
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where here, and in what follows, the indetermined expression 
sin }( ri 

) t. 

as the 

for vanishingµ~ means simply • We shall denote this case 
I 

singular case. 
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0
=:rt all the terms on the righthandsid~ e'f · 2.3 · 
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3. In order to oo · te 

the result 

P we 2 proceed in a similar·way. So we :fin~~ .. ,. 
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First, we consider again the case A 

• 

all but the 
singular terms vanish. A:fter some calculations we find 

2r· 
eo ~ J . . ( f.-, .l )_ ,., , J 

~:,, 

• 

• 
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4. At laat we deal with the 

... again we can make d1'laetic 
·o l' 

more intricate calculations we f'ind 

't=2 
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along the same lin,es, and we giv.e directly the result 
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~ as they take the inde'termined i-crm O O 'for 

3.3 

s · gests the use 

..; • , l.S · S 

o:f an expansion in a. 
readily p.erf'ormed by 

powerseries with respect to 
expa.ndi · the BesselftJ..nctions 

aoo.Qrding to 

J .· 2f2 
~ 

00 

and intero · nging the o~der •f sum111ation with respect to n and j. 
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' 

cie .· .. s which e rise to ·· e :f oll:011i.,J1g •~a11Sion: 

• 
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By inserting for 
~ l 

s ~ we :find the Sllin that 

occul''S in 2. 4 , whereas insertion of 
sin 1-n f]" ------ ......,..._ 

~ -n 

Although not strictly necess 
2 and ( 3. 3 · with respect to l"""-

n=l 

we also expand the su~ms in 3. 2 

s0 a.s to e.:E:ford at lea.s-t an in-

dependent 

expressed 
check on the computatior1s. The 

in 'the foregoi,ng one. We w·rite 
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result from the directly from the 
:following identity: 

d p 
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• 

0 , 

which we have not used before, but 

all the foregoing expansions 
now directly: 

which checks ind ·endently 
and P2• Moreover, we have 

co 

s + 3 1 + 5 

+ • • • • 

The coe:fficients of both series can therefore be calculated ih 
•ne go, what. JD.3.kes the use also :for 

have written the expa1,sions ( 2. 4 , 2. 5 . , 6. The way in which we 

(3.2, 3.3 and 4.1 
we have in mind. 

s .. ·.· ests already the method o.f ooml)U.ta tio!l.. 

2 for all 

n for which the function does not vanish identically. This table 
given on 
n goes up 

• 

.. · tasheet 

to 26. 

3. F•r the highest value 

Next we prepa1"e a 7 decimal table of sin n r;·1 , for the six 

values o:f f/1 , and the same range of n. This table is given on 
• 

Datasheet 2. Furthermore we prepa:r-e a 

• 

4, and actually in two ways, viz. once with n = 11)27 and once 
with n = 27 (-1 1. The reason for this a1"lrangement is to perfo1~111 

easily the computation and checking •f the coefficients 
Y-1 ·. 

• 
J..S 

n 
sin v-n 

v-n 
1 • By cutting the sh-oe-t in two, ~oldillg 

1 

the lower rt and shifting it alongside a c•lumn •f the upper one, 
• 

the -two :fact.ors that have to be multiplied a.ppaar alongside one 

another. The results a:re .given on Da:t,e.sheet 5. 

• 
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Next we co ,&A te r+n 

+ - . '\ . },:, l • 
\: J j•n I 

We have then all the 
a.nd. R accor(iing to the formulae in 2. 3 and 4. n ··- , . 

1 l 11 and 
are relevant and of the 

coefficients of the powerseries after which re-

calcu.lated ei the1"' as a check or in order to get the required 

accuracy of 7 riecim·ils • 

• 

• 
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0.125 
·o. 150 

' 

o. 200 

o. 250 
,·, :: O·O • .... ,"l _, 

0_375 

0~450 

0.550 
0.650 

0.800 

1.0 

1.2 
1.5 
2.0 

3.0 
4.5 
1.0 

' 

(J , 
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0.42857143 0.37607143 0.0525 
0.57142857 0.50142857 0.0700 

0.71428571 0.62678571 0.0875 
0.35714286 0.75214286 0.1050 
1.14285714 1•0D285714 0.1400 
1.42857143 1,25357143 0.1750 
1.714285711.50428571 0.2100 
2.14285714 1•88035714 0.2625 
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3.71428571 ;.25928571 0.4550 
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• 
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0. •+ o. 30c o. 100 
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1.0 0.750 0.250 
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0 

0 
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0,64350111 
0.15 
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• 

, 

•- J, 6(; --• 
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' 

0.33333~33 o.21~;3333 0.12 

0.50000000 0.32000000 0.18 

0.66666667 0,426666~7 0.24 

o.a3~3;133 0.53333333 c.30 
1.00000000 0.64000000 o.36 

• 

1.25000000 Oi80000000 0.45 
1. 50000000 0. 9 60('>')000 0. 5 4 
1.03333333 1.1733;3;3 o.66 
2.16666667 1.33666667 0.78 

2.6666666'7 l.706~6667 0.96 
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• 

• 

R 53. Gegevenblad 1 • 
Algr-)Meen overzicht van param&ters. 

p o. 70 --
f·~~ ~l ' t • 

o. 4~857143 o. 21857143 o. 210 

o. 71420571 u. J642r511 o .. 350 

• 

l.07142857 0.54642857 0.525 
l.2P571429 0.65571429 0.630 
1. 5714 2r.57~·0. so142s57 a. 7TO 
l.R57142D6 0.9A7142B5 0,910 
2. 2~571~ 29 1.16571429 1.120 
2,sry714~s6 1.45714286 1.400 

, 

3.42857143 1.74857143 1.680 
A. 2357.14;:~J 2 ~ l8571429 2.100 
5. 714 2~r:i7l 2. ')142!35'!1 ?. • 800 

• 

12.+. !3~7} .; 2':>F: (5 53711\ ~e6 i-::, • 300 

e ::: a.so 
' 

t•;.r2 {"'• w ...-

0.3125 0~1125 0.20 

0.6250 0.2250 0.40 

0.9375 8.3175 0.60 

1.3150 0.4950 a.ea 
l.6250 0.5850 
2 .. 0000 o. 7200 
2.5000 0.9000 

:; • 0·000 1. 0800 

>• 1,00. 1-,,00 
5.0000 1.8000 

7.5(;00 2,7000 

1.04 

l.28 
l,60 

• 

l,92 
•• 4~ .. 

3.~ 
4,80 

l7.50b0 6.3000 11.20 
' 

• 

o. 25 
1. 0~' f 1975'5 

0.35 
l.26610363 

.f\.lle getellent welke 
dan 8 decim.~len zijn 
zijn exact • 

in min:-der . ~ . ' . 

opgegeven, 
• 

• • 
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n 

1 
2 
3 
4 
5 -
6 -
7 -
8 -
9 -

10 
1 
2 
3 
4 
5 -
6 -
7 -
8 -

• 9 -
20 • 

1 
2 
3 
4 
5 -
6 -
7 -

T. 0.10 

Sin 1li = 0.8 

sin n ·11.1 

0.6000000 
0.9600000 
0.9360000 
0.5376000 
0.0758400 
0.6589440 
0.9784704 
0 c 906 6C '37 
0~4721034 
0.15121-1-33 
o. 7140924 
0.9913048 
0.8719952 
o. 4038875 
0.2257753 
o. 7651~78 
0.9984293 
o. 8323590 
o.;333452 
0.2990067 
C.8117560 
0.9998029 
o. 7879287 
o. 2608829 
c.3705159 
o.s537oe4 
0.9954175 

-
--
-

-' 

-
-
-

-
--
-

ein n '11 sin nt1 

o. 7141429 0 .. 8000000 
0.9998000 0.9600000 
0.6855771 0.3520000 
0 .. 0399925 - 0,5376000 
0.7415660 ... 0 ._ 99r7 J_ '20(; 
0.9982003 - c-, Gr... Q(J4 ,, 0 

.. .,.. .,,I\..•- + 
0 6 i;.: :· .:l ... 4. 'J e._'.).J. . I • • <", ~r.. .- ~ 9f"? ,, 

, J : ,_ ,., u ~ t c! 
0 ')7 qq•" 1 l ~- , .• -£:.1..., o C):-) ·r,,.. - • , _ · -... 6 -' '--' ':S I C ,., ,..7 c").- ri1-: ·,.fO .,.)'--,, •"'J '""-' ·., r: ~ 7 ,j . ''t-,. j ..L ..J . t _) ~ 
0 QCt~ "'·1 ·~ ~ /"\ •iL"'.'1247'2;, " ,, ~· _,;\..,\_, ~ ~- ... ...._.J ) 

• • 

( 1 -625 20 2::, - , "\ I"') c..rj ("I ,- \ I:. v~, .v'J-1 

0.1197201 - (1,. 99131]48 
0. 792810'7 -- 0 ~ 489'5144 
0 .. 9902147 0.4038875 
0.5934899 0 .. 974179? 
0.1593288 oio 7651278 
0.8165502 - ~ .. 056ti26l 
0.9838415 - o. 8323590 
o.5'5os2a1 - 0.9428048 
0.1986824 - 0-2990067 
0.8389833 0.5839968 
0.9758942 Q.9998029 
0.5272686 0.6157665 
0.2377181 o, 260BA29 -
0.8600741 - D,9288251 
0.9663855 - 0.8537084 
0.-4928657 - 0,0956.239 

-
-

-
-

-
-

... 
-

r = e.25 

ein 111 :1 0.5 

sin n 12.1 
• 

0.8660254 
0.8660254 
0 
0.,8660254 
0 gr.::. ),... .• 1-, . ot1.... ~-'.J· 
0 
0 '. 865(12~14 
,"\ 6 C ,.... 0 '):; 1 
i....1, -...JV •~J..:... , .... 
l...i 

OA8660254 
0~8660254 
0 
0.8660254 
0.8660~54 
0 
0,8660254 
o.8660254 
0 
0.8660254 
o.86602S4 
0 

• 

0.06602,4 
0,8660254 
0 ' . 

o.8660254 
0.8660254 
0 

R 53. Gegevenl>la.d 2. 
W aarden van ain n11,.1• 

T. o.,o ti== o. 35 
' 

sin tt1 = 0 .. 3 

sin n1c,1 sin. n 1t,1 
• 

' ' 

o. 9165151 o. 95}9392 
0 .. 7332121 o. 57t3636 

- o. 3299454 - o.61~5211 
' 0., 9971685 o. 938'6762 - -- 0.:4677893 o. 0413155 

0.6229370 0. 9670·654 
() ~ 9661389 O 53~239 " .::· ' ' 

o.1499r742 o. 64 7;112 -
,_. o. 846159'7 - 0~ 9213105 
- 0.8269018 0.094524s 

0.1846382 0 9700254 .... ' )', ., ' 

0.9746124 0.4922'903 
0.5950517 - o. 6826511 

- 0.4985710 - o.90·iea11 
- 0.9939085 0.1415226 
- 0.2965559 o. 9867946 

0.7566639 0. 450:5543 
0.9018869 - o. 71,,4620 

- 0.0,5154, - 0 • 88Q4,14 
' ., 

- 0.9.,00104 0,18~2033 
- t.,7088540 OJ 993,534 

o.~629211 o.407oosa 
0.9()91957 • o. 7486681 -
0.4364293 0 8i::.7""0Q7 - • J.v .. 

- ti.65005~2 0,. 23A4623 
- o.9564712 0 , 99'7':6871 
- 0.1151248 o~ 36414~~~ 

• 

• 
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0.0175 
0.0350 
0.0500 
0.0525 
0.0600 
0.0700 
0.0875 
0.1000 
0.1050 
0.12&0 
0.1400 
0.1500 
0.1750 
0.1800 
0.2000 
0.2100 
0.2400 
o.25co 
&.2625 
0.3000 
~. 31 0 
u.35 0 
b.3600 
•• 375 · 
0.40 
Q.·4~0 
o. 4550 
t. 525Q 
n.5400 
0.5500 
0.6000 
.Q,6300 
t.65to 
0.66ot) 
o. 7741) 
0.7800 
0.840¢ 
0.88~ 
0,91 
0.960 
1. «)Q{jJ 
1.0400 
1. ·1200 
1.2000 
t.2800 
1.4000 
l.6000 
l.68QO 
1.8000 
1.92M 
2.00!}0 
2.1000 
2.4 
2.80 
3. 2000 
3.6000 
4. 
6.,000 

ll .. 

Jo ( ~~l) 

0.99992344 
0.99969377 
0.99937510 
.o. 99931106 
0.99910020 
0.99877538 
Q.99808685 
0.99750156 
0.99724565 
0.99640324 
0.99510600 
0.99438291 
0.99235839 
0.99191639 
f.99002497 
0.98900535 
0.98565176 
0,98443593 
0.98284748 
0,97762625 
Q.97534716 
t.96960868 
0.·96786150 
0.96515154 
8.9,6039823 
Q.95001213 
0.94390959 
0.93227172 
Q.92841789 
Q .. 92S792f33 
0.91200486 
o. 90320943 

. • 89713164 
• 89402917 

t.85717003 
·o.ss35sG10 
. Q. 83122844 
0 .. Bl5'57llt 
C.80344653 
o. 782531515· 
0.76519769 
0.74733904 
o. 71014613 
0.67113274 
0.63048224 
0.56685512 
0.4$540217 
t.""40952799 
0.33998641 
o. 27020..077 
•• 22389078 
0.166606,a 
0.0025•768 

-•'"'0.18503603 
- 0.32018817 
- t.39176898 

,2238~1 
.. o. l,94' 

0.00874967 
0.01749732 
0.02499219 
0.02624096 
0.02998650 
0.03497857 
0.04370814 
0.0499375:, 
0.05242768 
0,05989206 
0,06982864 
0.07478926 
0.08716547 
0.08963599 
t.09950083 
0.10442225 
0.11913807 
~12402598 
0.1,012275 
Q.14t;;1ss2 
0.15555457 
0.17233396,. 
0,1T70'997C 
0.18422336 
0.19602658 
a. 21935254 
o. 22166329 
Q.25355932 
o. 2 .. : 55 
o. 26473180 
Q.28670099 
0 .. 29962-838 
0.30813545 
o. 31235468 
0.35716294 
0.36108291 
~. 38402922 
0.39876034 
o. 40949915 
Q.42678?06 
0.44005059 
0.45279393 
0,47666336 
o. 49828906 
0.51757660 
o. 5419477·1 
(),56989594 
1.57652038 
e.,a151595 
0.58059458 
Q.57672481 
G. 56829e14 
o. 50018527 
o. 40970925 
o. 26134325 
o.•9546555 

.. · .29849986 
• • 20808694 
• .o~::.o 15 •• 

0.00003828 
0.00015311 
o. 0003].'243 
0.00034445 
o.0004c19s7 
0.00061225 
o. 0C)OS55,t2 
0.00124~~6 
o.001316s6 
o. 0179704 
t>, 24460\) 
.• 00290723 
~00381036 

o. 00403,908 
0,00490335 
01bo549227 
0.00716550 
0.00777189 
0.00856393 
Q,Olll6,86 

.01230088. 
"' ~01515678 

o.~J.6C2575 
0.01731~03 
0.01973466 
o.~4aaeo5 
Q.0254;.455 
0~0,366.856 
0.035~'1230 
o.o;.~86828 
0.04~6,65'10 
~.04799179 
Q.05097744 
0.05250018 
0.07051790 
0.07226603 
0.08312686 
0.0907021:1 
0.09b55160 
G.10660357 
0.114903 ,1-8 
0.12341852 
0.14103943 
0.15934902 
O. l 78~3119 
0.20735590 
0.,25696775 
0.27680580 
0.30614354 
o. 33458524 
o. 3520,403 
0.37462363 

·0.43098004 
Or47768550 
0.48352770 
0.44480540 
0.11605fi39 

- 0.2898713 
0,, 0)6,89S 

0.00000011 
o.oooooosq 

•• 

0.00000260 
0.00000301 
Q.00000450 
0.00000714 
0.00001395 
o. 0()002082 
o. 000(12410 
0.00003579 
i.00005710 
1.00007021 
0.00011144 
0.00012125 
0.00016625 
0.00019241 
0.00028696 
0.00032425 
0.00037521 
Q.1'(\1)55934 
o. (;()064 714 
0.00088641 
{),.00096415 
o. 001.08901 -
0.00]3~ 
0.00187453 
0.0019371~ 
0.00296307 
0.00322115 
Q,00340111 
0.'C✓.)439')66 
0.005-08136 
0.00557186 
0.005828~ 
·O. 00916384 
0.00951624 
0.01181297 
0.01352334 
0.01490348 
0 .. 01739447 
o. 019,56335 
0.02189268 
0.02794534 

, 0.03287434 . 
0.03939588 
0.05049771 
•• 07252344 
0.08254104 
0.09880202 
0.11645802 
0.12894325 
0.14527667 
0.19811480 
0.27269860 
0.34306638 
0.39876267 
o. 39520851 
0.02404164 
.•• 23834943 

J.00000002 
0.00000002 
0.000000()3 
0.00000006 
n.00000015 
0.00000026 
0.00000032 
0.00000054 0.00000001 
0.00000100 0.00000001 
0.00000132 0.00000002 
0.00000244 0.00000004 
0.00000273 0.00000005 
0.00000416 0.00000003 
0.00000505 0.00000011 
~.0000086~ 0.00000021 
O.CY.>001014 0.00000025 
Q.0001)1232 0.00000032 

.00()()2100 0.03000063 

.00002551 0.00000080 
0,00003884 0.00000136 
0.00004346 o.0~000157 
0.00005114 0.00000192 
o.()OOOGGl ~ O. 00000265 
04~~ 0.00000477 
Q.000.11046 O.Obooo503 
0.00019513 0~00001027 
0.00021822 0.01C01181 
a.00023412 o~ 1~.ot,OJ,294 
0.000;3147 ®.00001995 
0. 00040216 0 ~ 0000·2~.4-2 
o. 00045513 ·'}» U,);(,)~969 
0 ... 00043347 o" 0000;2113 
CJ~ 00083364 0" 00006,.:'77 
0.0009349s c.ooco73~e 
0900125146 0.00010575 
0.00150220 ~.00013306 
0.00171313 0.00015698 
0.00211185 Q.00020432 
a~ 0247664 0.00024975 
0. · 2885~2 0.00030283 
0.00384732 0.00043549 
0,00502267 0.00061010 
(},00643701 0.00083 46 
o. .• il6287 0.00129 13 

:, o. 1499516 o. 00245236 
0~017 8363 0.00309531 
0.023 9652 0.00429361 
0.02934606 0.00581723 
o.o; 99572 0.00703963 
o. 0 ,. ,: 45259 o. 60882842 
0.06430696 0.01624172 
0.10666866 o.0;20Ga9a 
0.15972176 0.05623801 
0.21979906 0.08967968 
0.37796026 0.23472525 

. o. 312 68,15 o. 373l.2!t27 
-0. c,1 '9760 · - o. 2161;:68' 

l 53. Datsshee't ;. 
Va.luea •! J ( ~~} ) • 

• 



• 

• 

1.0000 
1.0400 
1.1200 
1.2000 
1.2800 
1.4000 
1.6000 
1.6800 
1.8000 
1.9200 
2.0000 
2. 1000 
2.4000 
2.8000 
3.2000 
:,. 6800 
4.8000 
6.3000 

11.2000 

~.3000 
11,t?.000 

• 

0.00000001 
0.00000001 
0.00000001 
0.00000003 
0.00000005 
0.00000011 
0.00000035 
0.00000053 
0.0000009a 
0.00000174 
0.00000249 
0.00000333 
o.0000123r., 
0 .. 00004672 
0.0{)014615 
0.00039339 
0.00402695 
0.02965849 
0.30129553 

• 

0.00000009 
0.00081475 

0.00000001 
0.00000003 
0.00000005 
0.00000009 
0. 00()0001 7 
0.00000025 
0.00000041 
o.qoooo150 
o.~0000666 
0 ._00002395 
0~00007302 
0 "{1010225 6 
04 t)J_o3517G 
0 .. 29007999 

• 
• 

• • 

• 
• 

' 
• 
, 

, 

' I 

o.·ooo 1 
0.00026381 

, 

l 

• 

0.00000001 
0.00000001 
0.00000002 
0.00000004 
o. oooooaj_6 
0. •JC·000086 
0 ~ OCfJ 1J03 5 5 
n Q(\()() J •> 2· r-'~ • - I... •.• 0 
0 r-,no 0·:2 ',S 71 

• ,.,. . f. < •• , • 
~ - _.; .,I ' 

0 00 "7 ,j(')t': 1 r:, 
~ ) I :J L'_ .::: rJ Lj- ,J 

0 2 i ·' ,..,,.. I ~6 
0 __ ,._,j { '..J--t·-'+ 

o. 34 o. '00002310 

0.00000001 
0 ,- OD00(-·ioo6 
0 00,·irJ'"'O 2 6 \ ~ . \.. ' '~1 

0,. 000009 ':-?.7 
0. 00()23 3 ~-6 
o .. 0738444- 2 

a.00000,30 

0000000001 
0.00000003 
o. 000001,54 
0.00005526 
f).03583502 

0.0000016:; 

• 

0.00000027 
0.00001212 
0.01574327 

0.00000040 

R 53. Datasheet 3a. 
'Talues 

• 

I 
l 

o. 0000·80C4 
0.0000024s 
0.00633440 

O. QOOC,OOJ.0 

• 

· 0 • 00~00001 
0.00000048 
0.00235501 

0~0()00~2 



n 

l 
2 
3 
4 

i 
7 

.:8 
9 

10 
l 
2 
3 
4 
5 
6 
7 
8 
9 

20 
l 
2 
3 
4 

7 

27 
6 
5 
4 
} 

CJ.f;OOOOOO 
0.4800000 
0.3120000 
0.1344000 

- 0.0151680 
- 0.1098240 
- o.1;97915 
- 0.1133261 
- 0.0524559 

0.0151243 
0.0649175 
o. 0826.087 
0.0670766 
o.~2es491 

- 0.0150517 
- Ot0478205 
- 0.0557311 
- 0,0462422 
- 8,0175445 

' 0,0149503 
0.0395550 
o.0454456 
o. ·. 342578 
o. 108701 

- · • 148206 
- .b32s;49 
- •• !368673 

- .(). 0.368613 
- 0.1)328349 
- o.~14s206 

0. t1lf)87Cll 
0.034!578 
~-0454456 
(J.0386550 
t,.114950'.3 , 

- ~-0175445 
- ~.$462422 
- 0 .. 0587311 
- ~ .. ~478205 

0 n 1 r:: ~:\ c:: ., "'¥ - • ,~ ?w ..,, ..!.. , 

''" v288491 
!.6670766 
8. 826067 
o. 649175 
~.0151243 

- t.<t524559 
- 001133261 

• 

- 0.1397815 
- n.109s240 
- ~-"151680 
- t.1344£$6 

a. 3120000 
o. 4 ':LI' C 
~.600«'~ 

0.7141429 
0.4999000 
0.2285257 

- O.M99981 
- 0.14831'.52 
- 0.1663667 
- 0.1937021 

O.Otj99900 
0.0853114 
0.09950£;4 
1!.056836.S 

- O.; C09S761 
- 0 .. 061J9854 
- 0~0707296 
- o .. 03956t;0 

0 l")QC:,o 5Pi' 
) .,, ..,J - ' ...... ~ •,.. 

,- ~ ·1 80 .... 2 • ,.r'l II' ,, ""f' ;, 4'-r 

0 f'iJi.;/ 6r.,7t;, • .,., r ... . ./ 

o,, 0295173 
- O.f)099341 
- Q.0399516 
- t.0443588 
- 1.02-29247 

0.1099049 
0 . .0344030 
0.0371687 
t.O-lS2543 

~.(}182543 
f).0371687 
0.0344030 
CJ.1099049 

- 0.0229247 
- 0.0443588 
- 0.0399516 
- 0.0099341 

Q.~295173 
o. ()~j465"79 
--. j\ ' 8 ,, -· 0 4 \_I, '~l't''- \..I' L 
() .. OO•J,1580 

- 0 ')-..;ai::;5r::o .,,_ • .,.,. D 

- Q,. 07{)r729 6 
- 0. i,609854 
- Q,.C'..-099767 

t) .. 0568366 
o. 09~)5004 
o .. 0853111i 
O.C099SOO 

- 0.0937021 
- C.1663667 
- 0.1483132 
- 0.0099981 

fl.2285257 
0.4999eQO 
0.7141429 

• 

• 

{''" t l'.l • '.q '"/1, • 
n 

~. 8000000 
t). 48000ft0 

- 0.1173333. 
- 0.1:,44000 
- 0.1994240 
- 0.1098240 

o.0294a3g 
0.1133261 
0.0979492 
0 .. 0]51243 

- (;,.063641~ 
- P .. 0826087 
- ,,, ("1~')76" i:;i;o l) • v , _.; ., 

r,, t", 0 8'"< , 0 1 ·.J~Vc.. '•'r..,, 

G .. •:'.1549 453 
,, C\, . ..-,r, r.r),
"'.: 1! \ J 4.t· : \. ~J, _) 

- [: ,...,,-,; 0(1 r;7 
V •f' V\._) ✓ l- J _, 

- C. 0-1.62,1.22 
- 0 .. 0496213 
- 0.01495©3 

0.0278094 
.0 • .0454456 
0 .. .0267725 

~ ·O. 0108701 
- 0.0371530 
- o., 0328349 
"" Q.003541.6 

• e.00,5416 
- Q.A32834g 
- 0.0371530 
- 0.0108701 

0,0267725 
0.0454456 
0.0270094 

- 0 ., 0149503 
- 0 .. 0496213 

0 "" ., ,- r, r. r) ,-.. 
- '-' i.,, ~) • 'II :. ., .>"' 

~ - - ·-

~t:r 0.25 

si.n .P.!l, . 
?\ 

0,86 254 
Q4 :,:, l27 
o. 00 OQO 

- •2165064 
- .1732051 

.. 0000000 
41237179 
, 1082532 

G.0000000 
- t,.0866025 
- ft. C787 296 

} .. Ot100000 
' ,...,..- ,... - 73 .. ' • ;.,,., ,') t, :) 1 
1: ,.(16105~;:) 
{. • ~ 1000()\)0 

- C .. 0541266 
- C,.0509427 

c .. 001JOOOO 
.C.0455803 
G.(\433013 
c.0000000 

- 0.0393648 
- 0.Q:}76533 

~ t,.~ 
0 .1)3,46410 
e.b-,.,3os7 
o. 

E 53. 
Values 

4 in .. 1171 a 

n 

0.9165151 
0.3666060 

- 0.1099816 
- o. 2492921 
- 0.0935579 

0.1038228 
0.1380198 
0.0187468 

- O. Cl9401717 
- 0.0826902 

0.0167853 
0~0812177 
(i. 0457732 

- (• .. 0356122 
- 0.0662606 
- 0.0185347 

o.~445096 
0.0501048 

- O. OOlt:'502 
- 0.0465005 
- 0.0337550 

0.0164967 
0.0434433 
0.0181.846 

'""0.0260021 
- t~-,£'781+ 
- 0. 0042639 

' 

o. 9J39392 
o. 2.i'61818 

- O. ';·3507 0 
(,c; , 

- 0. 2:· 46,690 
o. :94631 · 
O. lfll 776 
o. 0·761320 

- o. 0$09139 
- 0. l<tt'.5678 

0. 0{:)94525 
0. 0 .'i· '9114 
o.o \l.0242 

- 0.0525116 
- o. 0~44eo1 

o. 0094;4s 
o. 0616747 
o. OZ65·032 

- o. 0:,,0034 
- o. 0463:,85 

o.00~4102 
t.04j;o25 
0.01$~;68 

.. o. 031J55oa 
- 0.... O",OS.7 

o. 0°''378'5 . 
0.038'726 
0.01J4810 


