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~UPROUGHS B7700 ~EATHE CO~PILER, vERSIUN 2.B.OOO;- TUESDAy, 12/06/77. 03:10 P~.

CON T 0 U ~ E 0 8 E A M
= = = = = = = == = :: =

..'\

'8EGT~' 'FILE' IN,our;
~ COORQI~ATf~TRANSFOR~ATIE

'I~T~GE~' I:'REAL'R,A,H,THETANUL,ALPHA,BETHA,GAMMA,PHI.THETA,X,y ,l:
R:::4?162/637f:1l
.A:=ARC~INISI~(6.2M318~307°~8.7/3601/IR**2-2*R*COS(6.283185307

*~8.713bOl+ll"*0.SI;
~:=ARCSI~ISI~lb.283185307°50 1360)/IP**2-2*R*COSlb.283185307

*50 IlbO)+ll**O.S);
TY~.T""'UL: = I A+81 12: WR IT E IOU r. <"THET ANUL=". E20.1 0, I>. THET ANULl ;
'FUR' I:=I'5TEP' l'UNTIL'~JIDO"BEGI'"
~EAD I P'h/.l:lfTHA.ALPHAI:
r,A~~A:=ARCCOSICOSI6.2~3185j07*ALPHA/3601*COSI6.283185307*BETHA/3601);

~HI:=ARCTA"(SINln.r.83195307*BElHA/360)/TAN(6.283185307*ALPHA/3601I;
TH~Tn:=ARCSI"ISINlr,A~MAI/IR*o2-2*R*COSIGAM~AI+ll**0.S);

Y:=<;!'J(THEllll*SINlr'HI> ;
X:::SINITHETA)oCOSIPliI)*CO~ITHETA~ULI-COSITHETAI*SINITHETANULI;

1:=C1SITHETAI*COSITHETANUL)+SINITHETA)*COSIPHI)*SINITHETANULI;
.!Q I TF (au T• <" R=" • FlO. ;>. )(2. ""H I =" ,F" 10 .2, I>,
(IX*~+3Io*?+IY*~+J)·*21**0.5,(360/6.2831853071*ARCTA'ljIX/YI):
'E'IlO';
'END'.

000:0000:0
003:0000:1 \

ANTlO020 003: 0000:l
"0ANTlOOJO 1)03:0000:1

ANTI0040 003:0002:3 -
ANTI0050 003:0007: 1 ~
ANTl 0060 003:000C:2 t
ANTI0070 003:0011:1
ANTl OOAO 003:0016:2
ANTI0090 00):uO('7:2

;> ANTI0100 003:0028:0
ANTlOllO 003:0038:S
ANTI0l?1J 003:0040:1
ANTl 0 130 003:0048:I
ANTlOll.0 001:004F:2
ANTI0150 003:0052:0
ANTlO160 003:00S8:1

003:005E:2
003:0060:1

ANTlO180 003:0077:2 "
;> 003:007A: 1

, ,.

~, ,.

. -. - .
==~======;========================~:===========~=========:========:========:====================:=:=======~=========================

NUMRE~ UF ERRORS oETECTED :: O.
NU"lBE~ OF C;F:GoAENT<; =: 11. TOTAL SE6~ENT SIZE =-156 llIiORDS.·· CORE ESTI~ATE = Z298 "jORDS. STACI( ESTI"'ATt:. = 21
PROGRA"" ~I1E :: 21 CARD5.28<j SYNTACTrCITE""s, 11 DISK SEGME'IITS.
PROr,~AM FILf· ..AME: IU~0~4<;S342)CONTOU~EDBEA~~ 87700 CODE GE~ERATfD.

COMPILATION TT~E :: 15.161 <;fCONDS ELAPSEU; 0.400 sECONDS P~OCESSING: 0.638 SEC~~DS 1/0.
Z=~=========?==~~=~===============:;==~~S~=~;:==~==~-~=====~============:====~==================:====================~===~~~===~~~~'
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'BEGIN' 'FILE'IN,OUT'

~ l:iEREt<ENING VAN STRALINGS()IAGRA~ ~ET EEN VOEDING UIT'-HE"T BRANOPlJNT
'R£AL'PHI,LAMBDA.THETASCAN.THETA,ERROR,R,A'
'INTEGER'I.K;
~HI:=4oARCTANIl)ILAMBDA;=2°.-2/1.021

'FOR'K:=O'STEP'1'UNTIL' 2'00' 'BEGIN'
THETASCAN:=K oa-31
'FOR'I:=O'STEP'1'UNTIL'1bO'DO' 'BEGIN'
THETA:=THETASCAN-l~-2+Io1.2S·~-41

A:=INTEGRAALIJOI 12°~HI/LAM8DAORO(SINITHETA)-SINITHETASCAN)1

10.92°11+IR/13.4)002)))))OR,R,O,S,J-6,ERROR)/12.S'
IIIRITE:IOUT,<"THETA=".E20.10,X2,"P=",E20.10.X2,"ERROR=",E20.tO,
X2."A=",E20.10,1>,
THfTA,20 oLOGIABSIA)),ERROR,A)1
'END'I
'END'I
'END '••

3

)

2

ANTJOO 10
ANTJ0020
ANT30030
ANTJ0040
ANTJ
ANT30060
ANTJ0070
ANTJ0080
ANTJ0090
ANTJOIOO
ANTJ
ANn
ANTJ0120
ANTJO 1)0

000:0000:0
003:0000:1
003:0000:1
003:0000:1
003:0000:1
003:0000: 1
003:0004:3
003:0005:1
003:0007:4
003:0008:2
003:0000:5
003:0013:1
003:001E:4
003:0020:3
00):0020:3
00):0035:2
00):0038: 1
003:003B:0

l.

,:
'..

,':- .

================================;===================================================================;================:==============
NU~BER OF ERRORS DETECTED = O.
NU~BER OF SEGMENTS = 8. TOTAL SEGMENT SIZE = 92 WORDS. CORE ESTIMATE = 2229 WO~DS. STACK ESTI~ATE = 1~

PROGRAM SIZE = 1B CARDS, 146 SYNTACTIC ITEMS, 9 DISK SEGMENTS.
PROGRAM FILE ~AME: IU&084S53&S)CONTOUREDBEAM. 87700 CODE GENERATED.
COMPILATION TIME = 8.125 SECONDS ELA~SED; 0.271 SECONDS PROCESSINGI 0.493 SECONDS 110.
====================================================================================================================================
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91'RROUGHS 8rroe BEAT'iE COl'PllEIl. VERSION 2.8.000.

c c ~ T GUll E 0 PEA ~

FRIOAY. CI/06/7e. 01:27 P".

. .'

= = = = =

'8E(;I'" 'FTLE' u... r::UT;
'REAl'Pl.I', GO,~,ERRr:P,A.U,EQ,?;
'I'OE(;,Q'r;
P 1: =4 - ARC T A JIl ( 1 ) ;
Q:=10**(-I'.';';
A:=10--(·r.15);
, r 0 R , I : =0 'S TE P '1 'U NTI l '20 ' DO' t!' [G It, '
P:=I*C.C;;
G(l: =I ~' TEGP AAL ( ( Q. ( 1 - Q ) • ( 1- R... 2 ) • - p ) - R• R.1} • 1 •• ·9 • ER ) •
lERO I~ Ar'( I,"TEr;RAALl(~.(I-G)"(I-R--2)--P).R-JC(U-R).

R • ') ,I • ~ - 9 • E Il RnR ) -oA - GC. U, 1, e" ~ - f: • ;0 - 6 ) •
~RITE(OUT,<·p=·,r5.1.Xl,·CON~T=·.rl~.6.1>.P,2-U/PI)'

, EN C' ;
, E"I 11' •

2

2

onn:cooo:o
003: CO,10 :t
oo3:CO:)0=1
00 3: COC:1: 1
003:(002:0
003:C004:3
003: CO (16:.5
00 3: CO C7: 1
OO~:0009:0

00 3: CO 12: 1
003: 00 1A:4
003:C024:2
CO 3: CO 3&:2
00 3: CO 39: 1

~=======================:========;==================== ==========-=======:===========================================================

===============================::================:================:==a====================================== ======w~=======:=======:

0.435 SECONDS I/C.

~U"BfR OF ERRORS DETECHfJ = n.
"UI'SER OF SEGMENTS = a. TOTAL SEGMENT SIZE = es kOROS. CORE ESTIMATE
pROGRAM SIZE = 14 CARCS. '63 SY'HACTIC ITEMS. 9 DISK SEGMEtHS.
°IlCGRAM FILE NAHE: (U60atS534Z)CCNTGUREOBEAM. E7rco CODE GENERATED.
COMPILATION TIME = 6.634 ~ECONDS ELAPSED; ~.243 SECONDS PReCESSING:

= 2£29 hOROS. SHCII ESTIMATE 19
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CON T 0 U REO e E A M
(.1 = = I: I: ': ~ = ~ ..

'8EGIN"F"TLE'IN.OUH
% VEReAND TUSSEN 1'10 VERHOUDING E~ GROOTTE VAN EEN VC£OINCSElEME~T
'I'HEGER'p. Ii
'REAL'A.B.C.BDF".R.ERROR.CONST.F.Q;
Q:=10**(-".5>:
, 1'0 ~, P: =1 'S Tc:: P' 1 'u NTIt' 4 , 00' , 9 EGI tI ,
8:=INTEGR'AL((Q+(1-Q)*(1-R**2)**P)*(R**3).R.O.l ••-6.[RRCR);
READ( IN.I.CONST>:
'FOq· I:=I'STEP'1'UNTIl'40'~O"eEGI~'
1':=1*0.1;
A:=INTEGR'AL((Q+(1-Q)*(1-R**2)**P)*(R**3)/(1+(R/(2*F»**2).
R.0.1.~-6.ERROR);

8DF:=A/2;
C:=F*CaNS~/(2*BQF);

WRITE(OUT.<"F/O=".F&.3.X2."BOF=ft.F6.3.X2."EPSX/LA~eOA:ft.F6.3.1>.

1'/2 .BOF .CB
, EN C' ;
'END';
• EN 0' •

2

z

ANT2C010
A~;PC02(\

ANT2('050
ANT2CC&O
A.... PC070

,A'JT2 C4()
A'JT2G09"
A.. T?CIC0
ANT2CllI1

A"lT2C12 n
AN PC 131)

000:001>0:0
O!)!:COO~:1

003 :OO,jo:t
Ct'l3:COI)')=1
C1!:COO'):1
COt:C'102:~

C:) ~: CO il3 :t
OO~:C000:t

00 ~ : COl q : r;
0" 3: COl C : 3
C(1!:COIE:Io
00 3: CO 27: 2
003: C029 =1
OO!:C02C=1
(l03:002E:3
CO 3: CI) 30 : 2
003:C041:5
,00 ! : COlo I, :t,

~') 3: CO 47 : 3
====================================================================================================================================

0.522 SECONOS 1/(.

=========================~=======================================================================================================:==.

< "

hU~8ER OF ER~ORS DETECTED = O.
NU~PER 01' SEGMENTS =~. ~OTAL SEr,~ENT SIZE = le8 ~CRD5. CORE ESTIMATE
FRCGRAM SIZE = 19 CARCS. 182 SYNTACTIC ITEMS. 9 DISK SEGMEtlTS.
?ROGRA~ FILE NAME: (U6~84S5342)COt;TCUREOBEAM. e7700 CODE GENERATED.
CO~PIlATleN TIME = 21.0~7 SECONDS ELAPSED; O.!27 SECCNDS PROCESSING;

= 2249 weROS. ~TACK E~TI~ATE = 20
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r I~ Po: If II I' [ f\ 0 E r, M

l
I'

t l3:- r; ~ ~" ' •iT' ~_ • r .~" 1 i ! T ;

:l: Rr:: 'd", - JT /I; r Ij \', "L r, IT:, 1 I r I" l~ f. IJ ~ 'J !l : II '1 f: f) PI f, r "l
, RL ~ L ' ~ "L " ) ~ -~ ) I "I .\ '! ,-:,~,,;-' l~ 1 • -;- 1 r_ T', • r: • ( " ;-' I .. ! " Rn q " Frs x" A.. R .. ~!F" ,,~n RMI "
c, r"l I'll!:. T 1\" rll') i ,-j: "T to, r~ "C);'~j~ ~I '.4:':" ,' •..;. ,:",r;'\i~r .. rn. ""!S .. ',1P. TH[TANLJL ..
S i "J T H f T I\, ,'~' t L " I~ :-J (' TLl r T, : \; ~ "C'" -, ! . J 11 c. " :. ! I <.~ 1'1 ! ~ I .. So p ;

, I fJ T [ \ I r:: ;-;> I .. , ~-' , '\ 1 " ,~ '.' " .\ .. " ,'" ;-, " A I' :

KLA q ( I \l ,,/ .. -\ V " '\ 'I 1 : ~ fJ : ~_ ., If 4 ':; ." c: : -.: ;'. !, ~ J:

I no: f, 1'1'
• H~ t\ L I , AP .......~ ~ , .\ f • ~ r j f .. ,.,.. ( :"; ~ '\ I I ~ '1 Ar 1 ~ ~ V 1 , r '1 r.: r [ 1 : AWl ..
Ell .. ["fJ q r 1; 1\ J" . : t d1 l ,,')! "r '. f J : \ f' 1 ;

R[A I) ( I i~ " .' ,,; Il .. F , '; ,1 "J ') T " " " ";" !._ '"' 0, ~ \" " n I) r , i-I S.. ~P .. TH r:: T A "J LIt ,;
D : = C11 ~, ') T.1 :,"" ~ .~ / ~ ; hi"! T~' I :"!; " .-: ,. fl - It" r r.:, , ~ • / ') ,,0 ) :
r ::-~'!) .'); W')T T f- (f,·JT ..., Hf - Of "r~. ~./). .. F);

:, ) NT" i T.\ 'J" l: "I ":' i ':' ; ;, "I:, 1 ; ," ',": II' 1 A 'I: IL : =r [i S ( T rl F T A'" IJ L I ;
"II :~I'dL!,"~,\I,[ ('I, \- ,)'1 :-(""'/")_ .. ~1 .... nl"il.,~.:.':;/2"-f,.[~fHl'll/
( 1·1 S .' 1 ',r Hr I ,\ i,' ',I L - ( 'i"";' - ( '1' • ,e, 1 • ( 1 - r fl '; T Hr:: T ANt! L .... (' I '" .. ". 5 I ;
P r: :;. '•• Ii () r. - ~ ~: ( ~ ~; I

w~ill r r ( :! I IT. < " .'1 ,. ( '~. I ) ~ ••• r - • 1 1"'1 • ! > • ~ r • t r; --; ( 2" PI" ~ r I L ~ f~ P nA ) 1 ;
'r'Jr~'l: ~ll r·-,'f~t:·,"'ll',\\,1")IIIHLr,rl\l'

REA Li ( T '" • I , > T '! T ; i~ ,. ~ c ' .~!' f r 1 .. A'- f) It h r r 1 1 :
~jI~iTti\..l·\',(~ i: l:~ I' ('<ll:T !i-.,.~.~:.'I,jfr'1r)-')":

ALi' ,I A[ I 1 : ,- r, . " :I \ [ ! 1 • " ! I 1 I ': 'F' " , ;
, t n H' ~ : -= 1 ' ~) '! .- I) , ~ I 'J ~l T r I ' "1 ' .', t' I ~ -;- GIrl'
R[ A') ( I: J • / • T Hr: T'.• ~ 'I ~ 1 : PHI : =P HT.. P I / 1 R" : f1 : =C : =,) ;
T~~rl'\:::r--i'-r!,", 1- 2 ;
~-" I ~.J T H ( I ,,; - J ~ \1; : ': ':".'\ : I 1: .., ~ ! I r- ~ :\ : :: r 1.1 ") ( T .~ [ T ~ ) ;
en') FH 1 : =1: ~""'\."l ( :j d : ) ;

ell SIN I; " : ~ , :.l' . T ,;: r U ,; J t, , "l T i\'~'! l - ~ I ~;T ;j ETA .. r, r S p;j I / r n ~ THE T ANil l l/
( S I \IT Ii L T{, "J L/ C'I" T'! c: T H ',11 H. '1\ T" ~ T Af\ UL / S I 'IT /I ETA;I' JL I :
~P: =r·l~;.I~)~:L,': I:~ -( ;[' .....,_ ...•• :..:*( l-r:Csfl\lUS .... ?ll .. "O,C;:
t r I, :1' T : =: 1 ' j T(_ P , 1 1 I J'! T : ( 'r., V ' .I ' I' , q '- G I ,.,~ ,
CIl';oliIALf"'AI :=r",,(,"lJ-Alr'>-j\rI T,:
~ : = ,'I T ~ ; i~ • ~ 1 r .J ,( A'\', l ~.:> T/ L.\ .;, ~ A.. ~ .. ( ~ I "l THE r A ... ;> -;> .. SIN THE T ~

.. ~l r ,It TH·_ T , ~ C ..... 'J r r J ;") '""': ( .. ~-. f --: f) I! ! ~ L p ~ A T / ( 1 .. ( R / ( Z *" F ) ) .... 2 1 + ( S I ~l

TH:. T A~,l' ~ ('J r I 1 I,' I r ; ( 1 + f',' / ( ~ • " 1 I - * ~ ) I - .. ? I" • J • ') I I" R.. ( Q > ( 1 - [) I .. ( 1 -
( P / ( n / ? I I .... ? ) .. -" 1 • R • " • f) /:' • J - f, • ':: ~ R0 R ) / ( N[. S PI;
EPSX: =F-STN TiI'~:~~)C"lr I 1 /"r,r:
fj:= CC'i((~'~ :1[.~"'h:)\).,~r'i~·",IN THETA "COS PHI ALPHA
.(~=P:)X"'tr.~'~r.(IS T'lETf-, /(? .. rl-;, .. r'l.,\:
C : = S I 'J ( ( ~. ~ I1!.\ :Hl oJ,\ I .. ( F f' ,. X• '- I'~ TH" T A .. C(l S PHI ALPH "
>(EP:,X.*:?l'CflS THETA /(;;·rl-?·[ll"A:
EC[ 'I, I 1 : =r I) [ ,,~ + \ ') • I > ~ (f, : =" ; r n r " tA n • I 1 : =Cno: 0 ['" • I +AV , : -= -r. ;
E00 U'1 • I 1 : ,- [,11) [i t ••\ 1. I • ~ V I : ~ oj: [() 1][ 'I> Ar). I J : =r ; E00 [H. T• AV) : =- C;
'ENf) ,;
, F. t'J (1 r ;

• F nR' I : ::: 1 . ') ~ ~ () , 1 I I; ! I 1'" ! L ' \ p • :.' I ' ,
~ L[ I] : =( 1 " > _ ( - ' • ' :.;) 1 I ( :> ... r • '; 1 :
LEAST SQU'R, c, 'iI''''l':(AP.I,,:.if'.'~l.CnF'F.I(I.NORHIH

wRI T E ( nI JT • < .. KI _ ~-: ,. , ,- .,"~ A 1. r. ~ y? • It ,: n P " I _ ="" ~ r 2 0 • 11) " I') ,. KJ "NO RM1 ,:
, FUq. I : ~ 1 I .-\ T - ;J , i ' ;} ": .... TI 1;\ V ' ,.. I"" •

"H I TE ( i)'JT • ~ .. " I,; ,," • " ;' " • t" • ~ " ... I I' r F I " ... r;> ( • ' f). / > • rilE F r I 1• r n F r r I • AV 1 I ;

00'): 001}!):0
olJ,:rOOO:I
(1()~:OO()O:l

AP-lTI' 0010 0' H COOO:l
ANT60020 ')03: COOO: 1
ANTEiOO,(I ~O,:OOO':l

ANT6f)040 00,:C000:1
At-/H,0050 110,:0000:1
AP-lT6006'l 003:0013:5

2 AN He'O ro 001:0013:')
hNT600BO 005:0006:0
A'H60C90 ')1)5: 0000:(1
ANT6ljl00 0/)5:0020:')
ANTr,0110 005: CO ~E:')

At-/T60120 (105:004[:;>
A"lTf,0130 DO'): 0('52:;>
ANTr,n14C 005:CO')C:I, ,
A"lT')Ol')O 00'):001>,:0
ANT601f,(l 00'): 0064 :5 I-ANT601 ro 005:0076:2,

3 hNT601BO Or:,'j:007A :5 .~

~NT6{l19(1 ')05: o~ fl') : 2 01
A~'T6(\20D 00'):0092:3

oJ3 ANT6f)210 00'):0096=3
3 ANT61)220 005: 01) 98 : 0 I

OJT60230 00'):00AE:5
ANTr,024C 0;1,:00Rl:4
ANT6(125C 00,:0084:4
ANTf.02f>0 1)(1'): 00B6jI
AtH60270 00'): 00 I1B : 3
A~IT(1)271 On5:00RB:(l
~NTr,02'lO 005:0I)r(l:')

4 ANT6029(1 005:00C5 :2
ANT61J,OO OC5:00r;B :1
A~IT6n31n ')05:00cr;:1
ANT60320 00'):0001 :4
ANT60BO (1/)'):0009:5
ANTf;0340 OO'):OOE3q
ANT60350 OO'):OOE')=5
ANT6-:B60 005:CO~Bn

ANT60HO 005:00ED:,.
ANT60380 0')'):COFO:2
ANT60390 ('05:00F5:3
ANT61)400 00') : 01(; 1 : 2
ANT60410 005:010D:1,. AtlTEi0420 00 ') : 0 101) : ,., ANTG043(1 no,: CI0E:l
ANT60440 005:0112:4
ANT60450 1)05: ell5:,.
ANT60460 00';:0118 :1
ANT6047C1 00'):01"C:2
ANT6'1480 005: Cl'O:5



========~=========~~===~===========~============================================~=====~:==================== ========================

" RI TEl IJUr • <" r' = ~ • ': ~ (). 1 f' • I >. \". lfll; ( [ N[ I ) * * :' • f !'l [ I • A(I 1 * * " ) );
'ENol';
'EN iJ' • 2

A1'1 [F.I)')l n
ANTf,OS2r,

,10.,:014>::\
005:0\(,? :2
1)03:0014:3

)

r; "

(

{"

(

,(

f~:

;: .. ,

':,,,,',,.'

WHBER tJr ::RRilRS O[T[CrF:Q = J.
~UHHEN OF SEG~ENTS = 14. r~TAL SEGMENT 5I7r = 454 ~nRl~. rnRE fSTIHATE = 2640 wnRnS. ~TArK ESrI~ATE ~5

PROGRA~ SIZE = 57 CAR~S. PS7 SYNTACTIr TTE~~. 21 nTSK SEGME!'lTS.
fJROrjRA"1 FILE NAME: (Uo")I3~S534::)ClJNTnIJRFOfJEAM. Q77";) cnDE GrrJ[QATrD.
COMPILATIO~ TIME:: 12.8"3 SEC[I~nS El~PSfO; ".751 SECO'ns p!'I!CEssn.. r;: 1.305 SEC(lNnS lID.

=============================~==============~===========~============================~~==~==========================================
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('

·.~ ..... ,. 'V"" .......... ,·' .. 1',"'. -'C'I..J"ql' '.·Z·_'- HI""I.

CON Tau R £ 0 B E A M
::

)

....:'~

> \' ,~p ,.~:"

·~'~·ii~( L ' •

'IlE GIN' 'r l L :: ' PJ • (lUT ;

% ~FREKENlNG VAN HET STRALINGSOIAGRAM
'REAL'F.E.).gOr.l~~8DA.PHI.T4ETA.B.C.PI.ERROR.EPSX.A.R.NF.

SINTHETA.rOSTHETA.cnSPHIAlPHAI.P.Q.CON5T.Fn.Ms.~p.T4ETANUL.

51 :Hf.\E T AN"L. ro~ THET ANlJL. COS INUS. cnSPHI. SP;
'INTEb~1'r.M.s.AV.AW.AO.AP;

REA ~ ( IN.I. A\I • Art); All::: 2 * AV·J Ai> : :: 2 * AO.;
, 9:: r, I IJ '
'REAL" ARPAY' SINTHETASCAN.ALPHAU : AV}.C.ot;FU :AW).
EllrUAP.1:AI;].Ul(1:AP); 0

REAO( I~.I.FO.E.CON~T.P.Q.~~MaOA.BOF.KS.MP.THETANULI;
o: =r: nNS T*, A'4 8 0 AIE; wRI T[ ( 0 IJT • < .. 0:: ... F 'i • L i> .0 1 ;
F : =FiJ * 0 : WI/I TE( [J.U T • .( ft f ""ft .•··F <; .,:$. , > • F ) :
5 IN THE T A"l' 'L: = S PH TH[T ANUL); r; ri S THE fA ~fljt':"Cr S l THE TA NUL ):
NF~::INTEGPAALllQ'll-Q)w(1.CR*2/nl**2~**P)*R.R.~.O/2.~-6.ERROR)1

(~~*CUST~rrA~~L-(MP.*?-lHS**2)*C1~CDsT4rTAN~L**2))**0.5);

PI: =4*ARC"A"l{ 1):
wRITE(UUT.<"NF(~3)=".[20.10.1>.?0*LOGC2*PI*NF/LA~BOA»);

, F 11 i~' I : =1 • ~, TEP , 1 ' UIII TIL' AV' 0 [II , 8 r. GI N'
REA 11 ( Ul.t. SIN TH[ TAS CAN [ I 1 • A'- II H H t I ) ;
SINTHETAsrAN[ IJ:=SIN(SINTHFTASrAN[I]*~-~);
ALPHA[ Il:::ALPHA[ IJ*PI/18Q; '(NOo;
'FOR'I:=l'STEP'l'U;lJTIL'AW'OIl'
RI:. A1)( I "l of • C IJ r ,- r I J ) :
"FORTS:=/) '~TEP'1'UIljT_IL'.1,)'D(jrI8EGIfIj'PrlI:=S*PI/18;
~RITE(OUT.<R?HI::".E2a.10.1>.PHI)1

COS PH I: =Cps CPHI );
, FnR , M: =1 'S T r P , 1 ".qll T'T L ' An" 0 n' , Pr r;' Pit
T~(TA:=(M-l)·~-3;B:=r.:::O;

SI~TH[TA:=SIN{TH[TA);rOSTHETA:=cns(THErA):

COSINUS:=(COSTH[TA/SINTHET4I1jUl-SINTHttA*COSP~I/COSTHETANULll
( S I NT H[T A"U Lie 0 5 T~( T AN UL • Cos·r+I F. TAcNUL-t S I 'H HET A'W L ) ;
~P: =M~*CW INU,> -l "P*'?-~S**2*l1-COSIrHlS **?)**O.5;
'FOR'I:.:1'STFP'I'UNTIL'AV'On"IJt,G1N'
CUSP'" IALi'I'AI: =COS( Pl-ll-ALP~~[fl).
A:= I"lTE',<{~ALl J~{ 4RS( ~*P !/LA M t1fJA*R*lSIIIj THETA **2-2*SIN THETA
*SIIII T~EPSCA~(IJ IO')I*CuS PHI ALPHA I Il1.lR/(2*F))**2"(SIN
THETAS~ANrIJ 1'J f1 F/lt.CR/(2*FII*·2))**Z)*wO.5))*R*lQ.lI-Q)*ll­
lP/(O/2»)**2)**P).R.O.O/2.~-6.ERROP)/CNr*sP);

EPSX:=F*ST;Ij THETASCAN(!l 180r:
B:= COSl(~*a I/LA~1nA)*(EPSX*SIN THETA *COS PHI ALPHA
'(EPSX**~\*Cr,s Tf.\FTA Il2*F)-2*Fl)*A;
C::: SINCl?*P I/LAM80A)*CEPSX.SIIIj THETA *COS PHI ALPHA
.lEPSX**21*cnS THETA IlZ*F)-J*F))*A;
EO [ '1. I I : =~ [I [ M • An • I • AV 1 : = 8; EO [ M+ AO. I ] : :: C; (0 [ M. I • ,\v ) : = -c ;
, ENO' :
'END' ;
A~AALV2C1.AP.1.A~.En.CnEF.EN):

'FOR' I: =1' ~Tr:P' 1 'UNT IL' AO' Oll'
IlRITElOUT.<"P::".EZO.10.1>.10*LOGlEN[Il**2.EN[I'AOl**2));
'END' ;

2

5
4

A'l T7 "(\ 10
AIljT 700;>0
ANT"0030
A,IT7fl040
ANT70050
P-jT7110F>0
ANT70070
ANT71)'lRa
ANT70090
ANT,lll0[l
ANT70110
ANTl0120
ANTlClPO
ANT7(141)
A"lT 7')1 50
ANT7'Hf-O
ANT 7017(\
A'IT! I) 18 [\
ANT70190
ANT70;>I1"
ANT70210
A"'T7(\?20
ANT 70230
A'ITl 0;>40
ANT7nZ'50
MH 70;>1,(\
ANT!0271)
H,T rO?IlD
AIIITrO?90
AIIIT7C31):)
ANT70 HO
AIJTr I) 1?f1
A'JT 7n qO
A'IT7034C
Atl Tr (, ,'j C
An Prj ,60
ArJ T7 nHn
ANT 70 ~1l(1

A"IT70390
A"T7l'1400
A"ITl04l:)
ANT704?(I
ANTl0430
A"lT70440
ANTl045~

ANTl046r>
A'IT 7 "4 70
A~H7(\4110

ANTl0490

00 0 :0000:0
003:0000:1
00,:0001):1
00 ~:COOO:r

00,:0000:1
00':0000:1
003:0000:1
00.,:000)=1
00 ~: 00 13 :'5
003:0013:5
005:0006:0
no'i: COOC:O
005:00?C:5
00'):0030:5
00'i:004£:2
00';:00')1 :2
1)0'i: 00')H:4
00'i:0062 :0
00'):0063:5
005:0075:2
00'):0079:5
00'):003C:2
005:0091 :3
00'):0095:3
0')'):009A :0
00'): 00 A9: '5
I)O',:OOAC:2
00'): CI1RH:2
OO'i:OOBC:'5
00',: con:z
00'):00(5 :')
00'>:00r8:5
01)'):00CA:5
1)0'i:00[1):;>
')1)',: Oo:n:1
O)'):OOU7:4
1l0',:COf)A:3
.jO'l:0'd)E:3
OO'l:O\.[4:)
110,):O~E:C=1

00'):00F6:1
00'5: 00F8:5
00'):00F8:3
005:0100:4
005:0103:Z
005:0108:3
005: 0 114 : 2
005: Cl14:S
005:0115:2
OO'):011A:1
00'5:011E:4
005:0132:5

)



'tN'" •
==========;============;=~=:================~======:============z=============~====================-========;===;==============~=a:s

~UMBER 0> :RRORS DETECTED ~ O.
~UMBER OF 5EG~ENTS = 13. TOTAL SEGMENT SIZE = ~97 ~OROS. CORE ESTIMATE = 2S79 WORDS. STACK FSTIMATE

.PROGRAM SIZE = 54 CARDS. 767 SYNTACTIC ITEMS. 20 OIS~ SEGME~TS.

"R(J(jI{A'1 fLE NAME: CONTOliRlOBEAM. B7700 COr)[ GENERATfO.
COMPILATImJ TIHE = 9.239 "ECONOS ELAPSED; 0.12'3 SEcrNOS PROCESSINGJ 1.241 SEcrHlDs I/O.

***** .. * .. ** THIS PROGRA~ 1S NOT EXECUTABLE RECAUSE OF COMPILING FOR SYNTAX ONLY. ** ...... **** .... *** ...
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BURROUGHS B7700 BEATHE COMPILER. VERSION 2.8.000.

CON T 0 U REo B E A M.
= = = = - - = = = == ==

'BEGIN' 'FILE'IN.OUTJ

'I~TEGER'IJ

'REAL'PSI~UL.PSIA.PI.N.A.B.C.O.GO.x.ERROR.H.U.GU.ER.EI,

'REAL' 'PROCEOURE' FIX.VI'
'VALUE'X.VJ'REAL'X.VJ
'AEGIN"REAL'E.K.G;
G:=II-X,,021''''10.SI''COSIV'J
E:=I+A"X-B"GJ
1(:=AoG+S"XJ
F :=IX""CN/21/EI*COSIU*IA+CI*K/IO*EII'
, END' ;
'REA~"PROCEOURE'FFIX.VI'

'VALUE'X.V;'REAL'X.VJ
'BEGIN"REAL'E.K.GJ
G:=(I-X**21"*10.SI*COSIVI;
E:=I+A*X-B*GJ
K:=A"G+S*X;
FF:=IX**IN/21/EI*SINIU*IA+CI*K/CO"EIIJ
'f~O' J
'RE~l"PROCEOURE'OOUBLEINTEGRALIF.Al.Bl.A2.B2.EPSI'

'~ALUE'Al.Sl.A2.B2.EPS;'REAL'Al.Rl.A2.B?EPSJ

'REAL' 'PROCEDURE'F,
'EXTERNAL'J
PI:=4"ARCTANllIJ
READIIN.I.PSI~UL.PSIA,~I;

PSINUL:=PSI~UL*PI/180JPSIA:=PSIA*PI/180J

A:=COSIPSINULIJH:=~I~IPSINULIJC:=COSCPSIAIJO:=SINCPSIAI;

GO:=2*PI* IINTEGRAALIX**IN/21/IA+XI.X.l.C.~-6.ERRORIIJ

'FOR'I:= 0'sTEP'I'UNTIL'26'DO"8EGIN'.
<.I:=I"0.5J
ER:=DOUBLEINTEGRAL(F .1.C,0.2*PI.~-31/GDJ

EI:=OOUSLEINTEGRALIFF,I,C.0.2*PI,~-31/GD'

WRITEIOUT,<"U=",FI0.3,XS,"ER=".E20.10,XS."EI=".E20.10.X5.
"P=",FI0.3,X5,"ARCTANIEI/ERI=".FI0.3.1>.
U,ER.EI,10*LDGCER**2+EI**21.180*ARCTANCEI/ERI/PIIJ
'ENO' ,
'END'.

TUESDAV. 03/28118. 07148 P~.

2

2

2

2

2

2

000:000010
003:000011
0031000011
003:000011
003:000011
003:0000:1
003:000011
004:000011
004:000112
004:000A:0
004:000C12
004:0013:1
003:000011
003:000011
00310000:1
001:000011
001:000112
001:000AIO
001:000C:2
007:001311
003:0000:1
003:0000:1
003:0000:1
003:0000:1
003:0000:1
003:0002:0
003:001415
00310018:3
0031001E:3
003:0028:2
003:0029:0
003:002A:5
003:003Bll
003:004Cll
0031004E:0
003:004E.:0
003:0067:5
0031006A:4

)

,} ; >

=======================================================Z=====~===3~=~============2===========~====:=========================z.m=====

NUMBER OF ERRORS DETECTED = O.
NU~BER OF SEG~ENTS = 16. TOTAL SEGMENT SIZE = 200 WORDS. CORE ESTIMATE = 2361 WORDS. STAC~ ESTI~ATE = 40
PROGRAM SIZE = 38 CARDS, 434 SVNTACTIC ITEMS, 29 DISK SEGMENTS.
PROGRAM FILE NAME: CONTOUREDBEAM. B7700 CODE G£NERATEO.
CO"'1PILATION TI"'1E = 10.113 SECONDS ELAPSED' 0.606 SECONDS PROCESsINGJ 1.247 SECONDS I/O.
========,~===========================:======================================================================================~=z====c=



THU~SDAy. 04/21118. 0~:56 A~.

t BEG IN I IF ILE t I N.OUT. --_. ~ .._'._._- '--'--"-,---' -- -------~.

..._._-_ ..-.. ~ .._._--_.. _--
I INTEGER I I;
I REAL I PS I "IUl, PS I A.P I .N, A.B.e.o. GO.X ,ERROR ..... u,Gu.£R, EI. "f.MM. VI
'REAl"PROCEDljRE' FIX.VII - --- --- -- ---
'VALLJE' x.v;· ~EAL' x,V I ---.. ---------.---.--.------
'BEGIN' 'REAl'E.K.GI --- ------- --- ---------.-----------
G:=II-X002)0010.S)OCOSIVII
E:=I+AoX-8°GI
l(:=AoG+!'l°X;
F : = IXOO 1"1/2) IE) 0COS CU OIA+CI 0Ki 100E) l I--~--'-----------'----
'END'; ----- -- .~,~-----.

I REAL I I PROCEDU~E' FF (X, V) I --"- ~- ---- ..
'VALUE' x. Y; I REAL' X. YI - ----------.--. -.- -- ---------.---.-----
'BEGIN' 'REAL'E,K.G; ..'- ---------------.. -
G:=I~-X002)0010.S)OCOSIYII

E:=1+AoX-8°G;
r<:=A"G+BOX;
FF:= IX'" IN/2)/E) 051"1IUo IA+Cfo,U 100E) "I 1- ----.----.- ---.-------.-.-
'END'I - . .
PI: =4* ARCT AN (1) ; - - ....._--- ---.
REAO( Ifo,J,I.PSINUL.PSIA.,,), . ----- --.-----,-----"--- ....._"
PS l"lUl: =PS INUl op i 1180; ~SIA:=PS IAOP 11180 i-- .------------- -- -.
A:=COSIPSINUl) ;B:=SI"IIPSINUl)IC:=COSIPSI~)ID:=SINCPSIAI'
GO;=2°PI0 IINTEGRAAlIXOOIN/2)/IA+XI.X.1.C••-6.ERRO~)ll
'FOR'I:=O'STEP'l'U"JTll'-26'DO"B£GI"4 r -----' ---- --- -- -

~ J: = I 00.5; .. .-~~--_._,. - -- .-,-----. ---

ER:=QADRATIQADRATIF IX.VI.
X.l.C.~-9.~-4.MI.V.0.2oPI.~-9._-3.MM)/GO'

EI:=QADRATIQADRATIFFIX.y). -
x.1 ,C '-Iil-~.~-4 .Mf'Y-'-lf'2*PI ••;'9••-3."'101) IGO;

IlIIRITEIOUT.<"U=".FI0.3.l(S."ER=1I.E20.10.XS.lIEI=".E20.10.XS.
"P=".FI0.3.l(5."ARCTANIEI/E~)=".r10.3.1>.

J.ER.EI .100l0G IERoo2+[ 1**2) • 180*ARCTMHEI/E'RlIPI I I...__...,~.~ ._--- -~..-..
'END'I
'END'.

2

2

2

2

2

000:0000:0
003:0000:1
003:0000:1
003:0000:1
003:0000:1
003:000011
004:000011
004:0001:2
0041000AIO
004:000C:2
00410013: 1
0031000011
003:0000:1
003:0000:1
007:0000:1
001: 0007: 2
0011000A:0
007:000C:2
007:0013: 1
003:000011
003:0002:0
00310014:5
003:0018:3
003:001E:3
003:0028:2
00310029:0
0031002A:S
0031002E:S
003:003A:4
0031003[:4
003:004A14
003:004C:3
003:004C:3 ....
003:0066:2
003:0069:1

',-

=============~===========================================~=========================================:======== ========================
NU~B[R OF ERRORS DETECTED = O.
NUMBER OF SEG~ENTS = 13. TOTAL sEGMENT -SIZE: = -197 wORDS. -- CoRE-EsTIrolATE = 2360 wORDS. SUCr< ESTI"'ATE = 42
PROGRAM SIZE = 35 CARDS. 436 SYNTACTIC ITEMS. 13 DISK SEGMENTS.
PROGRAM FILE NAME 1 1U6084SS365) CONTOU~EOBEAM. B7700 COOE GENERATED. --

. __ . COMP llA TI ON TIME = 2. ~S8 SECONDS ElAPSEDJ- 0 .~~~._ ~.~~OI\!!??· ~~O~E_S_SlNGJ .0.841 SECD'lDS 110.
=========~==========:===========~=======================z======_==============================================================~=====
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~ 'J

BURROUGHS B7700 BEATHE COMPILER. VERSION 2,8,080,

C 0 N T 0 UR E Dc~ E 4 M
= = = = = = ",. '" '" = '" '" '".

- ..

'AEGIN"FILE'IN.OUT;

, I'HEGER' I;
'REAL'PSINUL.PSIA.PI.N.A.B.C.O.GO.x.ERROR.H.U,GU,ER.EII
'REAL"PROCEOURE' Flx.111
'VALUE'X.V;'REAL'X.VI
'BEGIN' 'REAL'E.K.G;
GI=I\-X002IooI0.SloCOSIVII
EI=\+AIIX-BoGI
KI=-I\-XIl1l2IooI0.SloSI~111;
F 1=lxoo IN/2)/E)OCOSIUIIIA+C)OK/IDOE»;
, END' I
'REA~' 'PROCEOURE'FFIX.VI;
'VALUE'X.11'REAL'X.VI
'BEGIN"REAL'E.K.GI
GI=I\-X002IooI0.SloCOSIVI;
EI=\+AoX-BoG;
KI=-I\-X002IooI0.SloSI~IVI;
FFI=IX IIII IN/2)/E)OSINluoIA+C)OK/IOOE»;
'~ND t;
'REAL' 'PROCEOURE'OOUBLEINTEGRALIF.Al.8\.A2.B2.EPS);
'V~LUE'A\.B\.A2.B2.EPSI'REAL'A\.B\.A2.B2.EPS;

'REAL"PROCEOURE'F;
'EXTERNAL'I
PII=4oARCTANI\I;
READ I I"l.I,PSINUL.PSIA."l1 ;
PSINULI=PSINULOPI/\80;~SIAI=PSIAOPI/\801

AI=COSIPSINULI;HI=SI"lI~SINULI;CI=COSIPSIAI IDI=SINIPSIA)1
GOI=2 I1 PIo IINTEGRAALIX OO IN/2)/IA+X).X,1,C.'-6.ERRORI);
'FOR'II= O'STEP'\'UNTIL'26'OO"BEGIN'
UI=IIIO.SI
ER:=OOUBLEINTEGRALIF .\.C.O.20Pl.~-3)/GO;

EII=OOUBLEINTEGRALIFF.\.C.O.2°Pl.~-31/GOI

oIR\TEIOUT,<"U=".F\O.3.XS,"ER=".E20.\O.XS."EI=".E20.\O.X5.
"P=".F\O.3.X5."ARCTA"lIEI/ERI=".F\O.3.1>.
u.ER.EI.\0IlLOGIERoo2+EIoo21.180IlARCTANIEI/EQ)/PI);
'END'I
'END'.

TUESOAV. OJ/28/78. 08138 P~.

2

2

2

2

2

2

0001000010
00310000:1
00310000:}
003100001\
003100001\
003100001\
003100001\
004:0000:\
0041000712
0041000A:0
0041000E:3
004100\5:2
00310000:\
0031000011
003100001\
{)08:0000:}
008: 0007: 2
008:000AIO
0081000E:3
008:00\512
003:0000:\
003:00001\
003:00001\
003: OOOO:}
00310000:\
00310002:0
00]100\415
003100\813
003100\E:3
0031002812
00310029:0
0031002A:S
003:003Bll
0031004C:\
0031004EIO
0031004EIO
0031006715
0031006AI4

t .
~

-U
..c
I

====================================================~===a==================================:===========:============================

NU~BER OF ERRORS DETECTED:: O.
-NUMBER OF SEGMENTS = 16. TOTAL SEGMENT SIZE:: 204 WORDS. CORE ESTIMATE:: 2365 wORDS. STACK EST1~ATE = 40

PROGRAM SIZE = 38 CA~DS. 448 SVNTACTIC ITE~S. 29 DISK SEGMENTS.
PROGRAM FILE NAME: CONTOUREOBEAM. B7700 CODE GENERATED.
COMPILATION TIME:: 7.951 SECONUS ELAPSED; 0.585 SECONDS PROCESSING~ 1.247 SECO~OS 1/0.
=a~===============.=c=======================:m=z=====••~===.Z=~2====a=====================================;=================~=======
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CON T 0 U q E 0 ~ E A M
= = = c : = •

l

)

, BE Ii IN' 'r 1 L E ' 1'1. IJU T;
'l'HEGER'''.I;
, RE AL ' PC; I "U L • PS ! ". C0 SP S I NUL. A. "I. ERR OR. B .1' I .1' S I :
PI: =4*"RC"rAtH 1);
, r 0 R' I : =1 'S TEl' , 1 'u "l TIL' 10 '00' , BE GIN'
PSI NU L : ='j * I * PI 118 0;
COSPSI~UL!=COS(PSINUL):

'FOR'II: =1 'STt:P'1'Ij"lTIL '2*1'00' 'REGIN'
PSIA:=5*~*~I/3GO;

A: = ( C(\ SPS l,~ UL +C() 5 ( I' S I A ) ) I SIN ( P S ( A ) ; .
fl : = 0 TR['" r( 2 * ( N' 1 ) * ( A* *;> )* ( IN TEGRA AU ( SIN ( pS I )/ (C CSP SI NUL +CO S (I' S I ) » *
CO:; (P S I ) * * ( "I 12) • PSI. n • PSI A.;,) - 6. ERR OR) ) **2 • N. 0,500,;J -6. ;J -6 , , TRU E' );
WPITE(OUT.<"GMA~=".FI0.6.X5."N=".F1(\.6,1>.B,N)J

'E"l 0' ;
'E~f)';

'EN D' •

OO'):COOO:O
00,:0000:1
001:0000:1
OO~:OOO()=1

00.1: 00112:0
003:0002:4
00 ~: 00 (;') : (I

no ,:0006:3
00~:conB:3

00 (: OOGE:O
(101:0011:1
00':0017:0
003:00;>5:5
OOI:00~6:5

00 s: 00 H:7
OO~:003A:l

==================================================================================================================~=========~=======

0.464 SEcnNDs 1/0.

~UMHER OF ERRORS DeTECTED = O.
~UMil:~ O~ SEGMENTS = q. TJfAL Sfr,~ENT SIZE = 88 WORDS. CORE ESTIMATE
°ROGRAM SIZE = 16 C~ROS. 167 SYNTACTIC ITEMS. 9 OISII SEGMENTS.
PROG~AM FI.E N~ME: (U60~~S5365)CO~TnUREOR[A~. B7700 CODE GENERATfO.
COMPIlATIO~ TIME = 22.317 St:CONOS ELAPSED: 0.291 SECONDS PROCESSING;

= 2226 IWRO S. STACk cc;TI'1AT[ = !'l

=======:=================~=========~=================:=================:============================~=================~============~

..'





c n N T 0 U R fOB E A H 1
=

)

, BE GI N' 'r TU: ' IN. OU T• 0 TT;

,.'

OO):COOO:O
O"~:COO():1

OO~:CO~O:I

0(\3:COOO:l
OO~:OOOO:1

0':1 ~: CO" C· : 1
003:00;)0:1
M~:OO)O:1

003:001)0:1
004:COOO:l
004:0007:5
0,J4: COOC: 1
004:00iiF:5
Oil4: C013:2
004: OOlT:5
0)4:00IE:0
001o:C072:4
UO.HOO(>O:1
VO 3: 00 [) 0: 1
001:00(1):1
U!}'J:CO~~:1

Q(l,~:OO'~7:5

0:) A: 00 J C : 1
ao Ii: CO (' r : 5
CO~:O,)13:2

0:) 3: CO 17 : 'i
00 <l: 00 1E : 0
00 ,A : C(I :' 2 : "
003:001):):1
Ijl) 'I: CO C' 0 : 1
OO~:COJO:l

(':)1:00,''):1
(i~I:CGJO:l

00 I: C082:0
OJ~:COI4:5

QO I: OO?f-:?
OO~:COq:O

t l JI:C039:()
1)0 \: C047':5
0('1:0049:4
00.5:004B=1
tV) 3: CO 4 C : 4
no 3: C051:2
.;:>3:C05A:5I" ~:005r=1
c:>nCQf,2:5
ClO 3: C005:5
003:00F>f,:5
003: COf,8: 4
CO 3: CO 60: 1
0:> 3: CO 7E: 1
CO ~: 00 I3F : 1
ao~:cn"l:(1

003:01)91:0

2

<'

?

i
./

'INTEGER' '.K.L. "';
'RE4L'PSI~UL.PSI4.PI.N.A.P.C.O.GO.X.ERROR.H.U.GU.

o14ME TER.I 4 ~ IlOA. BP. GnL rr,ET ilL. 5 I NTHE TA.E PS Z. CONS T.BDr.[ R.E r.
EP$ X. Et'SY .PIII. SINPH I. r. OSPH I:
'fi:::AL II,'RnC[l)lJRE'r (x. Yl;
, VA LlJ E' X. Y; , REA L'x •y :
'S[GIN"RrAL'Ro.ROAC.G.H;
G:=rl-X**"I**(11.51*SIN(YI;
H:=(I-X**"I·*(O.)I*cns(y);
Ru:=z*g~/rl+4*l(-9*HI;

ROAc:=~a+rP5X*H+EPSY*G+[PS7*X:

r :=«(~O.v+EpS1I/RnAr.I.*rN/?"RnAC*Rn**~*

cn5(GOLrG~TAL*(EPSX*( -H,-EPSY*G+(Ro*rH*A+X*RI
-( Ra*~I*ST~THETA*SINPHI-rpSZ*XII;

, EN 0' ;
'IE: AL II PRnC [" UP r, rr ( X. Y J:
lilA t..lJ E'X. V; 'REIIL'X,Y:
, R[ r; I t~ I 'R rilL' Rn • R0 AC • r. .11 ;
(,:=(I-X*·"I**(I).SI*SIN(YI:
H:=(1-X'*?J·*(0.51*cn~(YI;

RO:=?*9P/fl+A*X-R'HI;
ROA[:=RO+rpSX*H+~PSY*G+rpsz*l(;

r r: =( ( R0* y +::: f' SZ I/R nACI ** ( 'J 12 'I Rn AC * Rn* *2*
SIN,(I,UUGrTIIL*(EtlSX*( -!iI-EPSy.r;+(RO*(H*A+X*RI
-( RO*G)*SINTH[TA*SINPHI-EPSZ*X),;
'plO' ;
'REAL"PRnc[nURE'OnUBL~INTEGR4L(r.lll.81.A2.R2.EPS);

, VA L:J [ , 41 .81 • A? • R? • r ps ; , RE AL ' II 1 • RI. A2' • 92. [P S;
'REAL"PRnCEOURE'r;
'rXTE~Ir,;,,-';

PI: =4 • IIf{C"A tH 1 J:
RlAD( IN.I.~.l.,·q;

REII 0 I IN. I • PSI NIJ L• PSI II. N. n I II '4 ETER• LII MBII II • C(I Nsr. Bor I ;
PSINlJL: =tl~INUL.I'IIl,q(l;PSIA:=pSIA*rI/180;
II : =r 0" ( tl 5 T NJ l J : fj : =SIN ( P~ I !II UL I; C : =c 0 oq PS fA I ; 0: =SIN r PS I l I ;
Rr II 'H UJ .1. ~ oj I I:
PHI :=p~ I*nI 11 tjf1;

S I!~ P Ii I : =5 ' til r ;' HI' ;
CIlSPH I: =cn~l "iii 1 ;
Ell' : =0 I At' ET ER• ( II +C" ( 4 * fJ , ; (j ilL Fr. ETilL: .: 2*P I I L1\ MflO II :
GQ:~4*PI' (I~TEGRIIIIL(I**(N/21/(A+XI.I.I.C.a-~.EP~OR,)*ijP;

EPSX:=K·Dn·CnNST*LA~qnA/(ROF*nIAMETER):

EPSY:=L*Bo*CONST*LlMflnA/IBOr*nIAMETERI;
EP)z:=~*ap'CnNST*LII~fjrA/(fjOr*OIAHETERI;

'rDR'I:=-?o'ST[P'l'UNTIl'?6'nO"B[GI~'

U:=T*O.'i;
SINTHETA:=U*LII~D1A/(PI*OIiHETrRI+(K+L I*CONST·LA~BOA'OIAMETER;'
ER: =L>(jUBL~INT(GRIIL(r .1.r:..iJ.?*PI.:il-.31/GO:
EI:=OOVRLrINT[Gp.I\L(rF.l.C.O.2*PI~a-3)/GO;

WRITE(OUr.<ftU=-.rl0.3.X5.ftER=ft.E20.10~15.ftEI=ft.E2r.l0.15.
"P=".Fll). '.X5."IIRCrA'/1 EI/ERI=".rl0.3.1>.
lJ.ER.EI.ln·LOG(ER**2+FT**21.130*ARC TANIEI/ERI/PII;
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( J ".
= = = = = = • = = = = ; ;

, d l: GI ., I 'F i Lc. ' 1··, I.i J T;

, 1", r t bf r-; , 1;
'j.I ~L"";I;",L,"'01.,,",I,i~,~,,\,L,L>,vlJ,X,Fi;RUk,H,U;

, f ~ • L ' I I! ,~, 'l ~: 'r l .... , Y J ;

I " .".. L : j f I A , ) : I , l~ /;, l I "" T ;
t t. V1 :' , ~ ""_ .~ LIE, 1\ , lj ;

l; : = l 1 - x • * " ) • * I U • " J *l i ; S ( r ) ;
~ ;=l tf,.,(,-. "v;
1\ : ::. J~ it ~ .. r J it A ;

; =( ••• ( II,:) It) • '-I' ,; ( u - ( A t L ) * I( I( " * t ) ) ;
I L I ~ l! ' ;
, , 'J: ,~ L I I ~) -~ 1'- 1.- I) r I ., t 'ff t >. , y ) ;

t·V ALtJ [ I X, y ; , .' ~ 1-4 L • i.., r ,
'ilf:.b 1 " , ·~l:.1 L 't:.,' , ';,
b : ~ ( 1 - X.' • c: ) ** l \I • ~, j - l. I) ;) ( I' ) ,
L : =! t .. \ * X. - .• \,) ;

I" : =•"'.} t ) ~ "( ;

f'r :;; ( "" ,/ <. j It.) • ~'1 ,( I)' l ~ + L ) - I" I ( ') *II ) ;
'L r.. [j' ,

, i, t i-t. t ' I r 'J~' Il l..l!' If, L ' ' 'u l.l! \ L, f 1 r, 'I ~ I; to: A L t F , AI, 'J 1 , Ac, ,; c.l , F_ ~'~ ) ;
'\AL'''''''!, ,1, ,,?,:',·,I;.P::O; ',,1 AL'Al,Jl,Ai',lJc,~y:,;

'I, ~ ;:..1._ I I, (: Ie Lt .,1'. t 't
'L ~ H ,i',aL ,;
PI:=~*,~Clf ,L! J;
~.::::;; 1 f * 1<. \ - I. 1'-",) ,
'''Llh'l:::I'.,T!· 1 1 ' lIL";il'\ll"'I~LiJl

kFAu(lJ"I,IJ..>l ·\jL,I··::~IA,-.);

i-' ~ 1" ill ; ~,' " l:'," L .,' Jill) l' ,
1":-;1,\:=1':;1 .. *f'J II,:,.;
... ~ ={ '. ,) l ....... I _' J ); :..:::} 1 ' ,I l f .) 1 !" I I L } ;
!':=l(':llt"jj/,); .'~=':"lJ~liJ;)l (J;

h '.. : =.' .. f' [ * ',I ,. \ ;, It,,:,;.\ III ( ," ( " .. I ) *)( • * ')' * (I! • " ) I ( A.. X) ,

x, I , C, '" - " , I ',e'" I' )j I (( c* l " t 1 ) 1 • * ( n• 'j ) J;
1~I'" I, '., (L" ":1:'1.' 1"I',';I< .. I...(r,I,C,\I,,,*I"I,".'I»)**'>+

I;'",' t"ll,l,""'L(Fr, I,C,I1,,'*"I, .. -I.) l--,')'*( '.';j-
-, It I ' l,) , ~ . , 1 • d 1 l1 \~, 1 • (' ::; t4 , , .fl- - l~l , .,01 • ., ) ;

... :-, I 1 C, \1 ,LI r , < " l ' " ':J 1 :; " , Fl. ij , I> , ;> *',I PI) ;
'[ .
I l. I i..' I •

i

U \1 \J: II (,ll I): Ll

{I I .~: 'I ti') tJ : 1

n II ~: U Ii II:,: 1
(I'; ~ : r .J I, i I: 1
Ill) j: :. U', J: 1
Ii" ~ : • I \J II '} : 1
Ill: LI : II q jJ r. : 1

1'~J'.:I\II\J/:i.

(: .J IJ : l' (~ , 1/' : U

() t,! U : I ,I I I l : c:
l'v~:I'iJl)~l

II \ I ) ;. ~ I j ,j : 1
(l (, ~ : \' II (", : 1
\, iJ .J : "\1 II \) : 1
I) II I : I! (I I j I' : 1
l!u·/:·j{I()/:~

I; ) I : I I "L:,
" I' I ; • ,\ I ~: 1
II P ) : j; Ii :. :!
I' '. \ ~ : ~, Gf} ! 1 : 1
f' l,~ ~ : II 11 1\ .! : 1
f' l) 0) ; ,: I) t· 1.1 : 1
I) { ~:. J ~,()" : 1

t:l}j:t~iJj;'~:l)

iJ I: _I, ; I I I ~:)

I! f) !, : '. ,) ,'~) ; 1

1/ t· ) ; "t, 1 " : ~
1./ II _, : " u ! '/ : ~~

n (~ ": •I· I ')
Ii .. ~ ; • , If :,~

II (J ) :' \ () l : ')
I' Ii .s; t, ) c' ~ : q

II d ~ ; I,.' .i;) : u
/ . .' j ~ 'J 1 : -'
d~): .'):~
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, BE r~ IN' , F T L E ' IN. OU T• 0 T r:
'1IIjTEljER'T;
'R~AL'PS[~U~.PSIA.PI.N.A.B.C.O.GO.X.ERROR.~.U.GU.

DI II ME TER.' II 1'\ BD~ • ~p • (; flL FGE TAL. SIN THE fA • EPS X• F: HI? ;
'REIIL"PR"CEOURfC'F ()(.n;
'VAL'JE' ~.v; 'REAL '~.y;

, BO: GIN' 'R"" A_ ' E. 0<; • G. RO. RO AC ;
G:=(I-X**?)·*(O.5)*cnSCY);
f:=I+A*)(-"*G;
K:=A*G+()·v;
RO: =2*BP/C";
RIJAC:=-RI)+""PSX*r,:
F :=«RQ*X)/RUAC)**(N/Z)/ROAC*RO-*2*
COS(GOLFGr-TAl*«RU*K I*SINTHETA+EPSX*( -G»);
, EIIII) I ;

, R:: AL ' , P~"C [ ,} URE ' F F ( X• Yl ;
'VALUE'X.v; 'REAL'X.y;
'B:: GI N' 'Rf" A~' (. K. G. RI]. ROAe;
G:=~l-~**?)**(o.'i)*cnscY);

E:=I+A*X-"*G;
K:=A*G+f)*'(;
RO: =2 *>3P/"";
ROAC:=RO+C"PS~*G;

FF:=«Rn*'()/RO~C)**(N/2)/ROAC*RO**2*

SI~(GOLFGrTAL*C(RO*K I*SINTHETA.EPS~*( -G»);
, EIII 0' ;
'RE~~"PR~C::DU~E'I)OURLEINTE~RAL(F.Al.Bl.A2.R2.EPS);

')I ALiJ E' AI. B1 • A1.. • B2 • Er S ; , ~ EAl ' AI. B1 • A2 • R2 • EP~ ;
'Rt:AL"PRnCEOURE'F;
'EXTErHIAL';
PI:=4*ARCTAIIHIH
REAO( [N.I.DIAM[TEP.LA~BOA);
GD~rG[T~l:=2*rI/LA~RJA;

'rilR'I:=1'ST(P'1'l/III T IL'54'OIJ"BEGIN'
R[AO(IN.I.~SINUl.PsrA.N);

PS[NiJL:=P~INiJl*P'/IRO; .
A:=COS(I'STIljJL );A:=SltII( PSINUL);
PSI A: =P 5 [ ao f' 1/180 ;
c:=co~(rSTA);D:=SltII(PSI~);

flP: =DIA·~[T[ih(~.C)/(4*D):
EP5X:=(1·~)*BP*lA~KnA/(nIAMET[R*(II.C»;

G(): =4 *P [* ~ B S( I NT EIj RAAI. ( ( 2* ( 'Ij+ 1 ) * X**N )* * (I) .5) I CA+)( ) •
X.l • C, ~ - b. ERR OR ) ) *8 PI ( (2. ( N+1 ) ) ** f 0:. ')) ) ;
EX r R: =
EXTREMl(2"*Lor,«(l)nU~LErNT[(jRALCF.l.C.O,2·PI.~-4)**2+

DOJBlE[~TrG~AL(Fr.l.c.O.2*PI.~-4)**2)**(0.511/G().

S I'HHET A.". JO ,.0.(1(\'34. ~-5.~-S. 'TRUE' H
WRITE(OUT.<"(XTREME=".FI0.3.X5."BOFN=-".FI0.~.~5."~OF=· .FI0.3.1>.

ExrR.OIAMr-TE~*SltllTHETA/lA"BOA.SINTHETA*I)[AMETER*(A.C)1CC1.()*lAM~OA»:

'E"IOO:
'EN 0' •

2

2

2

7

2

1)0'): eooo: 0
OC3:00CJC:l
00 3: CO J 0 : 1
0'3:COOO:l
0(13:0000:1
OC3:CO'~(':1

003:CO(;'):1
:104: C01 0: 1
004: 0007: 10
004: 000 II: 2
GO 4 : CO I) C: 4
01) 4: ct' r)E : 3
004: 00 \ 0 : 0
OJ 4: CO 110 : 0
00 4 : CO I B: 5
0;) 3: COl'O: 1
\J03:COjt):1
·JJI:()OC'O:1
0)1:0000=1
t'Jl:cor7:4
007:cor.A:2
00 ,: OC ~ :: : 4
00 ,: CO J f : 3
0)7:00\0:0
007: CO 14: 0
00 7 :001"1:5
OJ~:OOOO:1

Ot) t: COJ,,: 1
uO~:OOOJ:l

OO~:CO(JO:l

003:0000:1
OJ3:C002:0
003:0012:5
I)J~:C014:4

OJ 3: 001 'i : 2
e'l~: COU:'i
01' 3: 0079:4
o:n:C07C:4
00 3: 00 7( : 3
00 I: C(131 : 3
('J I: 0034 : 2
00 I: C036:0
003:0040:1
O()3:C04B:l
OJ HC046:1
003: C059:3
003:006C:5
OJ 3:0075:5
O()3:11077:4
OCH:00flC:5
0:l3:00BF:4

~
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("

=

IINTEGERI~~.4n.AW.4P.I.M.K;

I PO: 4L ' PI."" S I A• PSI NIIL • I A"'8 0 A. Rf) F• 145 • MP • PiE TANUL. 0 I AME TE R.
5 IN TH ETA1~IlL • CI) 5 THE TANU L. A. 8. C. I). AP. GOLFGE TAL. NF • N.
A.::RRnR.TuCT •• PHI.SINTHETA.COSTHETA.COSP~I.SINPHI.CnSINUS.
SP.EPSx.Ersy.NORMI.KI.ORAAINr,.U.ER.EI.ALPHA.EPSABS:
'R::AL"PR""C::OURE'F (X.Y);
I~ALUE'x.v;IREAL't..Y:

, B:: GIN' 'R "" AL I R0 • R0 Ar •r.• H ;
G:=(1-X**?)**(0.51*51N(Yl;
H:=<1-X**"1*dO.51*cns(y);
RO:=2*AP/ll+A*X-8·H);
RUAC:=RO+""°SX*H+rpSY*~;

F : =( (RO*V)/ROAC 1**(N/211iIOAC'RC**2*
C05(~OLFG""TAL*([PSX*( -Hl-EP~Y*~+(RO*(H*A+X*R) l*SI~T~ETA*rOSPHI

-( RO*GI·SIHTHETA*SINPHIII;
, E"l n' ;
'RO: AI... "PRnCE DUR F:' FF I X. Y);
'VALlIE'X.v; '~EAI.'X.Y;

, BEG I ~J ' , R'" AL ' R0 • R0 AC• r.. • '4 ;
(;: =11 - X. *? I ** Ie. 5 1*5 I ~I I Y I;
H:=ll-x**?I**IO.SI*cn5(YI;
RO: =2*RP/ll +A*X-9*HI;
R1AC:=RO+""PSX*H+EPSY*G;
FF:=I(RO*VI/ROACI**IN/21/ROAC*RO**2*
SINIGOLFGrTAL*(EPSX*( -Hl-EPSY*G+IRO*(H*A+X*A) )*SI~THETA*COSPHI

-, RO*G I *51 NTHET A*SINPHI I I;
, E~ fl' ;
'PEAL' 'PRnCEDURE'DOURLEINTEGRALIF.Al.Al.A2.A2.EPS1;
I~ALJE'Al·Bl.A2.~2.EPS;IREAl'Al.Al.A2.92.EPS;

'I~::AL' 'I'Rn(::!)URE'r;
, l XTE Ktil 4L I ;

PI: =4 * A;( C- II NIl) ;
REAOII"I./.A\I);
WRITlIOUT.<-A~=-.I2./>.A~I;

'Ho:r,rN'
'REAL"AHnAy,[p~Xo.rrSYO(l:A~l;

READI IN./.?SIA.PSINUL.LAI4BOA.80r.Ms.MP.THETANUL.OIAMETER.~I:
PSINUL:=pcINUL*PI/180;P~IA:=PSIA*PI/180;

5I N TI1 [ T 4NIIL : = 5I III THE T ~, NUL I : C IJ <; THE T~ NUL: =( 0 5 ( THE TA~I UL I;
A: =CO S ( PST NJ L ) ; R : =SIN IPS 1NULl: r : =C OS ( PSI A) ; I) : =SIN I P51 ~ I:
BP:=DIA~ETE~*IA.C)/(4*O):

GO_FGETAL:=2*PI/LAM8~A;

NF:=4*PI*O?INTEGRAAL(X**(~/~)/(A.X).X.l.C.1-6.ERPORI;

'FJfPI:=l'STEP'1 ' UNTII 'A~'on"BEGIN'

REAO(IN./·E~SAB5.ALP~A):

EPSABS:=E~SABS*~-3;

~HITEIOUT.<-EPSA~s=·.flr.3.X5.·AlPHA=-.FlC.~.I>.£PSA~5.ALPHA):

AL?HA:=AL~HA*PI/180;

EPS Xi) (1]:= E?SAB5*COS( ALPHA) *IiP/BOF;
EP5YCl (I] :=-EPSABS*S PH ALf'H Al *RP/BOF:
I EN !I' ;
'F')R'M:= 'ISTEP'1'UNTIL'2r'OO"REGIN'

2

-,,

OO') COCO:O
00 ~ CO~O:l

00 ~ CO (j ') : 1
I'lO~:CO~O:t

003: COOO: 1
1'10 3: cor,:, : 1
003:CO~n:l

r;:l~:oorC::l

')0 ,I: CO~IO: 1
(;()':00~0:1

004:C010:1
'n 4: 0007: 5
')0 4 : 00 C r. : 1
C04:00~F:5

1)0 4: C() 12: ;>
0')4:01"16:;>
004: 00 1C : 3
0)4:0020=1
003:COGc/:l
O').~:CO.lO:l

003:UOJ:>:1
O:'~\:CO)J:l

!.)Il: on G7: 5
OQ·:C00C:l
00 il: co:: F : 5
0:»1:(012:2
01 Q:0016:2
(')1: CO 1C : 3
')0:\:0020:1
C()1:00C'l:1

OO~:(O)O:t

00\:001,0:1
CO \: OOjo:t
C) ~:OO.):I

1)(\ ~: co,:'?:o
OO~:COIO:5

1;) >: 00 1F : r,
'.'8'):COP":5
/)OE:CCC'3:2
0:J r :C!)21:5
'j!} -::: CO;'5 : 3
'~J[:CO?8:3

JOr: 002E: 3
00"::0031:2
OOE:C033:1
(;Oc:00W:2
O:lE:0041 :5
IjjE:C052:2
00 F:: 0054:"
0')[:00&5:5
(1')[:0067:4
0[\ E: COf>O =3
00 E: C06F: 3
OJ E: 007:>:0

1
'J:-~
~
I

,.~.



(

(

... '. , ... '- , •• - ) 1 ,~, l I ... '_ I " I • l II ~ , H t. I A : =J; 0 S( TIi E: TA ) •
?HI :=PHI*nI/180;
C0 ~ PH I : "cr' 5 ( "H I I • S I ~f' Ii I : =SIN ( PHI) ;
[1'5 x: 'OE p S'()( I ) • EPS Y: =r PC; YO ( I ] ;
ER:'OOOURLcINTEGRAL(f • 1.C.C.2*PI.~-3)/Nr;
EI:'OOUU~LrI~TEGRALCrr.l.c.0.2*PI.a-3)/N~;

WRITE(OUT.<"ER'O".E10.3.X5."Er=".£lO.3.'(5."p=".rlO.3.~5."ARCTANCEII

[R)=".rl0.3.1>.r~.EI.10*LnG(rR**2+£I**21.160*ARCTAN{ErI£RJ/PI I;
'[r.jOo;
'END' ;
'['JO' •

3
7

O:lE:C09'l:5
1:lE:C09B:5
00 E: 0090: 4
00 [: OOAD: 4
I)'):::: 00A4:0
0" r: CO fl4 : 1
00E:00(5:1
0I)E:00(7:0
00 €:: 00 OE : 5
JO E: COEl:4
0') .~ : 00 7D : 3
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CON T 0 U REO B E 4 M
:= := := :=

(

(

(

(

(

......

f, .

'INTEGER' ftl/,AO.AW.APd .10
, R: AL ' PI." S I A• PSI NlJl , l A~ BO A. R0 f • I1S. HP , Tt4[ TANUL. 0 t AME: Tf~.
SIN TH ET ANltl, COS THET ANUl. A. B. r.. o. RP. GOlfGE TAL. Nf. N.
X.:PROP.T~~'A.PHI.5INTHETA,cnSTH[TA.Cn~PHI.SINPHt.C~51NUS.

SP.EPsx.~nsY.NORHI,KI.AlPHA.(PSABS.ER.EI.P.O:

'R: AL" t>R"C[I)U'~E 'f (X. V);
'VAlUE'X.v: 'PEAl'l{.Y;
'B:GIN"~~AL'r.n,RnAc.r..H:

G::=(1"X**~)**(O.5)*SIN(Y):

H:=(1-X"*"I •• IO.51*CfJSIYI;
RO::2*8P/(1+A*X-8*HI;
ROAC:=Rn+r~S(*H+EPSY*G:

f ::=( (Rn .. Vl/;~OA( 1**1 N/2)/POAC*RO**2*
CI15 (GOLFG~'~L *[ [P$)( *1 "H l-EPSY .r;il RD*( H*A +X*B) I *S I NTHfT A*([15"rlI
-( ~O~GI*SI~'H[TA*SINPHIII;

'['~ 1)0;

'R~A~"PRnC~1URE'ff()(.YI;

'VAlUE'X.v: 'REAL')(.Y:
, B: r, IN' 'R"" AL ' fl [1 • RnA ( • c: •H;
[,: = (1 - ~ **? I. * I (). 5 1* SIN I Y);
H::=ll-)(*""I**(I).'iI*cnS(YI;
RU:=2*BP/rl+A*)(-R*HI:
RnAc:=p~+~~SX*Y+EPsy*r;:

ff:=I(RO·vI/~OACI**(~/21/ROAC*RD**2*

S IN (GllLfG~' AL *1 EPSX*( "H I"EPSY *G+( RD*( H*A +)(*8) 1*51 NTHETA*COSf'H I
-J RfJ+G)*SI~'HE'A*SINPHIII;

'[:~ 0' ;
, R::: AL ' 'P Rt' C: I) lJ'~ E' I) 0 UBlEI III TEGfl Al If. Al • 81 • A2 • R2 • EPSI;
'VAlUE'Al.Bl.A2.92.EPS;'REAl'Al.Bl.A2.Q2.EPS;
'P:AL "P~'~C=lllJll:IF;

'ExERNAl';
Pl:=4*AIlCTA~J(11;
R[AO( IN./.AI/.Af'll:
01 PI' [ ( n" • < " A1/ =" • I ) • )( 'i • " Arl =" • I 3. / > • AV• A0 I ;
loW: =2*r,v;'~: =2*An;
'HEGIN'
, P::: AL • , Aq" AY , EP S)( 0 • [P S YD. 0 RAAI NG ( 1: AV J • CIJE f( 1: AII 1. (o.r 00 [ 1: Af> • 1 : 1\ II J •
RL • £rH 1 : A" J ;
R[AO( IN./.~SIA.PSINlJl.lAM90~.80F.I1S.MP.THETA~Ul.DIAMETER.~);
WRI'E(OT,.<"~StA=".I!.X5."PSINUl:".I3.l{5.·lAMBDA=·.EIQ.2./>.

PSIA.PSINIIL.LA"1 ROAI;
WRI TE(OTT.<"~I)F=~.~&.3.X5.·"'S:·.E12.4.~5.·HP=·.E12.4,/>.
I:lllf • '" S • MP , ;
IIPI'E(OTT.<"Tt4ETANUl=·,E2C.Ir,.~5.·DIAMETER=ft.r5.1.X5.·~=·.r8.)./>.

THE'ANUl.nIA~E~Eq,NI;

-PSIIIlUl::=P~INJl*PI/l~~;PSIA:=PSIA*PI/180:

SIN' HETAN'IL : =5 I N( 'H ET ANUL I ; COS THE TANUL: =C OS ( THE T4~! Ul H
A:: ells IPS • NLJ L ): 9: : SIt'll PS I NlJl I; C: =co S(P 5 I AH 0 : = C; IN ( PC; U ) :
BP:=OIA~ETER*(A+C)/14*D); ..
wRITE<OUT.<-RRtN1 P UQT=".flO.3./>.BP); .
~ULFGETAl:=2*PI/lA~BOA;

NF:=4*PI"DP*IN'Er;RAAl()(**(N/21/(A+X).X.l.C.~-&.ERP.OR)/

?

2

?

O~(\:OOOO:O

oo~: (;0:)0:1
003:0000=1
003:COOO:l
003:CO:>0:1
CO):OCG'l:1
00 3: CO~C: 1
003:00;;):1
003:00:iO:l
fl03:00C·0:l
C04:C0[10:1
004:C007:5
O:l4:COOC=1
C04: 000F:5
004:COI2:2
004: 0016: 2
00 4 : CO 1C : 3
(104:002(';:1
O:l~:OOC()=1

OO~:CO:l(j:l

00 \:QOC'O:1
OO~:C(l'jO:l

O:l'~:O~G7:5

OO~:OOCC:l

CO!I:000F:5
01) -I: C!.lIZ: 2
00 ~:C01&:2
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'J(\~: 0070: 1
C'H: cer n =1
00 3: CO(\ 0: 1
on l: OOG:) : 1
C) \: COc'Q: 1
C03:00::'J:l
0(\1:0007:0
00\:0012:5
003:0023:<,
00 I: OO;>fi : 5
003: 0026:5
ot\r:COC'A:2
O~E:COJD:3

1)0,:C02C:2
0:1[: 007[:1
OO[:OO~F:2

0')[:C041=1
00[:0052:2
00 E: 0('154: 1
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(

(

(

(

(

(

.'i:.

READ( IN.I.[i>SABS.AlPl-fA.ORAAING(I));
EPSABS:=E~SABS*~-3;

WRITE(QTT.<"EPSABS=".EI0.J.(5."AlPHA=".r10.3.X5."ORAAING:-.Flr..3.1>.
EP)Aas.Aln~A.DR4AT"lG(I));
Al~HA::AlnH4*Pl/l~0;

DR AAlUG ( 11 : : DRAAI Nfl ( I 1 *? II 1/};) ;
EPSX)(I):= :'SABS*CQS(AlPHAI*BP/BOF;
EPSYO( I ):=-EPSARS*SPH AlPHA)*AP/Af)F;
'[NOo;
, Fl'H ~1 : = " 5 TE r> , 1 'u NTIL' AO '0 n' , AEli IN'
wIll E (0 TT • <I> H
REA!)( IN.I.T'iFTA.?liI):
THETA::THrTA*~-~:

WRITE("TT.<"TH[T4=".~10.3.X5."PHI=".Fl).3.1>.THET~,PHI,;

SI"lTHETA:=5INlTHETA);COSTHETA::COSCTHETA':
PHI :=PliI*"I/lRc):
COSPHI:=CnSlPHII:SINPHI::SINlPHII:
CU5 IN US: = ( C f) S THE TAI S H' THE TAN UL- SIN THE TA * COS P Ii I leo S THE TAN UL I I
lSI NT IlF T A~1 UL IC 0 S TH ETA~' Ul .c nS THE TANU II S I 'IT HE TANU l );
SP::MS*CO~IUUS-(MP•• ?-M5**2*(I-CnSINUS*·2)1**t.5:
'FOR'I:=I'STEP'I'UNTIl'AV'OO"9EGIN'
EPSX: =[t'SV()( I ];[PSY:=EPSYO(Tn
ER:~oouaLrINTEGRAL(F .1,C,O.2*PT.J-31/(NF*SP);
El : =!)[IIJ BL ... I 'n EGR AL ( Fr. 1 • C • v•('" PI. ;;1- 3 II ( NF * 5 PI;
EO ( lot, I J : = I'" 0 ( MH n. I. AV I : = F:O a('l. I 1 : = E00 PH AO. I ..\ V I : =
ER* (C] s ( ,) ~ I,.u 'J Gr I 1 ) - E I * :, IN l DP AAI NG( I 1 I ;
EOUHAOoI1:=EOO(IHVI.I 1:=
Ep. S I III 'J R ~ AI tJ G( TIl. E I * (n S ( 0 RAAIN G( I ) I ;
EO I M. I • fIV • : = E 00 ( ". I • AV ): =- EO ( M• A0, I ) ;
WRITE(OUT.<"~EElE:",~10.3.X5."IMAGE=".EI0.3.X5.

"A~CTA'J(I~AGE/REEELE1=".FI0.3.1>,

Ell ( M. I 1 • E(l f M• A0 • I 1 • 1 ~ r * A~ ( TAtil E 'l ( M. A[I • I ) lEO ( M• I ) 1/ PI);
'Eun' ;
'EN D' :
'FOR'I:=l'STEP'l'UNTIL'AV'OO"BEGIN'
((I::F(II:=':
CLlfrf HAV1:=');
'Eun' :
AHA Al V2l 1.<\" .1. <\I/.EOO. COEF .Rll;
, r ] R' I : ~ 1 ' 5 T F. P' 1 ' 1I "I TIL' A0 ' 1)1' , , A[G IN'
P: =RL ( I J; '1: =RLfl. AO) :
RU I ) : '" Il L'I 11 (( r * * ;> • ] * * 2 1* * r • 5 I :
RU I. AD ) : ='E [ I. AI) JI ( l P **2. QU· 2""0. S) I

'LN 11- ;
, r'J R' I : =1 ' 5 T E P , 1 ' UN TIL' AP , 0 n'
RL ( T I : =i{ L r I 1 * 10 .. * ( - Co • 1 5) ;
LEAST S(lLJaRES SIf04PLE( AP. <\1/.Er.RL.COEF.KIoNORMI);
WRI1ECOUT.("KI=",E20.10.~2."~OR~I=".E20.10.1>.KI.NORHrII
, FOR' I : =1 ' 5 T ~ P' l' IJ I~T I L ' AV' 00'
WRITE(UUT.("(OEFq=".~?O.10.X2."COEFI=".E2v.10.1>.

CaE F ( I ) *cn 5 ( !) R AAI /o.lG ( I ) ) - en Err I • AV 1 * S I N( DR AAI NG £ I) ) •
cot: F( 1] .. $ TN( ~RAA ING( I) "(fJEFC I HV)*CnS,(ORAAING{ I)));
AMAALV2(1.<\p.l.4~,Enn.COEF.~~,:

'FDR'I::l'ST':P'l'UNTIL'Al''ln,
WRITE(OUT.<"ER=".El0.3.XS.-EI=".[10.3.X5,"ARCTAN(fI/[R)=".Fl0.3.(5.
wp = ... r 1,) • ., ,/ > • rN ~ I ) • n' ( I +,~ 01. 1 '10 * ARCT AN( [N( I. A0 II I': N[ 11-1 I PI.
10*LJG(EN'I)**2+EN£I·AI))**211;
'EN 11' :

3 (jOE:00~1):5

0(1[:00(1 :2
!~OE:COC3:"

00 E: 00f5 : 3
OGE:00D7:';
0,) E: 001)9:"
00 [: 001)0 : 1
I)I)E: COEl:0
00 E: 00[5:0
001O::(OES:3
O':)[:OO[A:O
0:1f:: CO ro : 5
00F.:CI01:2
OJI'":Clfl3:4
00 [: CIllo: S
1):)F.:Olll:S
0(1 E: 0119 :"
CO':: C 11 C : 4
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0'1[:C121:3
00[:0127:7
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0:) E: 01 ;>r: 1
00 r : C14 () : 4
no E: C151 : 4
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:)0::::: C 1 f, 1 : 1

OOIO::Olbb:O
(H) E: Cl f, A : "
')0 [: C173 : 2
Oil ': : C1 75 : 1
00r:01!5:1
0:>r:01/lr:5
i)O !: : C1 ? 0 : 2
CO E: C 1 90 : 5
(;0 E: 0 1 'i') : 2
";0 ': : 0 1 'if) : 5
0'11::01",J:5
0:)'":0199:2
flO 1:: 0 1 9E =1
'~Or:C1A2:4

,);)[:Cl.'b:3
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00 E : 0 1 f\8 : 3
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(

~; ,1- \

CON T 0 U REO R E • "
=

• BE Cd N' • F f L[ • IN. nUT. ') TT;

• IN TE[;ER • AV• "0. Aw• AP • I • M.I( ;
'REAL'PI.~S!A.oSINUL.lAMBOA.RnF.Ms.MP.THETANUL.DIAHETER.

SIN TH ETAN "L • C(l SH~ [T "Nil L. A. B. r .0. J:lP. GnL FGE TAL • NF • N.
X.EqROR.T~ETA.PHI.SI~THrTA.COSTHETA.rOSPHI.SINPHr.cosrNUS.

sP.~PSX.EPS,.NORMI.KI.ALPHA.EPSABS.ER.EI.P.Q;

'IlEAL "PR"C[OU1IC'F lX. n:
'VALUE'X.v: 'REAL'X.Yi
, BE r; IN' , I~" A L • [(11. R IJ AC • r; • H :

G:=(l-X**?I**(C.SI*SIN(YI:
H: = (1 - X**" 1** <0 • '5 1* CflS <, I;
R(l:=2*9P/ r 1+A*X-9*HI:
ROAC:=Rf)+rP5X*Y+EPSY*G:
F :=«RO*vl/~OACI**<~/21/ROAC*R(l**2*

Cn~(GOLFGrTAL*(FPSX*( -Hl-EDSY*G+(RO*(H*A+X*S) I*SI~THETA*C~SPHI

-( RO*GI*SINTHETA*SINPHIII:
, E'I rt' ;
'Rt:Al"PR"C::r)URE'FF(l(.YJ;
'VALJE' x. v ; 'REAL'l(.v:
• BE r; IN' 'R r AL ' RI) • 'w AC• r; • H:
r;:=(1-X**"I**<O.'iI*SINCY);
H:=(l-X**"I**<v.~I*cn$<YI:

RO:=2*8P/r1+A*x-9*HI:
ROAC:=RO+r~SX*H+EPsy*r;:

FF:=«Rn*VI/RUACI**(N/21/ROAC*Rr)**2*
SIN(r;OLFG~TAL*(F?SX*( -HI-EDsy*r;+(RO*<H*A+X*91 I*SINTHETA*crSPHI
-, RO*GI*SIHTHFTA*SINPHIII:
'EN r)' ;
, W: ,Ai.- ' ',~ RpeE DtJ R[ , 00 tJ '3 LIC IN TE(; RAL< F. AI. fl1 • A2 • £1 2 • EPS ) ;
, VALIJ E' AI. B1 • 42 • ~ ~ • EP S ; , RE AL ' A1. B1. A2. B2. EPS:
'llEA c ' 'PRnC:::)IJ~r:'F:

'EXERNAL';
P y : =4 .. A:~ CT ~ ~! ( 1 I :
REAO<IN.I.AV.Af)I;
~RITF<nTf.<·AV=".rJ.X~."An=".I3.1>.AV.AO':

AW:=2*AV;AP:=Z*"f):
'tJE [d N'
'R::Al"ARQAY'EPSX~.EPSYO.ORAAING[1:AV).CQEFr1:AW).EO.Eoorl:AP.l:.wl.
RL.OH1:A"]:
RE. • 1)( IN.I .:> S {A. PS PI!) L. LA "'R IJA • BOf • MS. MP. THE TANUL. 0 r AHETER• ~ ) :
WRITE<flTT.<"P5IA=".I •• X5."PSINUL=".I3.X5."LAMBOA=".E1~.2.1>.
PSIA.PSIN"L.lAMBI)AI;
WRITE(nTT.<"BO~=".F6.~.l(5."MS=".[12.4.X5."HP=".E1?4.1>.

Bor •HS • MP l ;
WRI T E( n TT• <"T H[ T ANil L=" •[ 2'J • 1C• l( 5." 0 I A~E TE R=" • f 5. 1 • X5 ." N=" • F8. 3 • I >•
THETANUL.nI"~[TER.N);

PSI~Ul:=P~INUL*Pl/1~O:PSrA:=PSIA*PI/160:

SU THE TANlfL : =SIN ( TliE TANULl: COS THE TANUL: =C (1 S( fH ETAf-' UL I:
'A: =CO S( PS f NU L I ; B: =5 I N( PSI NUL" C: =c 0S( PS t AIi 0 : =5 INC PSI AI :

_ BPI=DIAHETER*<A.Cli<4*O);
WRIT[(flUT.<"QRANDPUNT=".1'1C'.3.1>.BP):
GULfGETAL:=?*PI/LAMBOA;
Nf:=4*PI.oP*INTEGRAAL< X**<~/21/("+X).X.l.C.~-6.E~POR)1

2

;>

2

00'): COOO:O
1)03:COCr,:r
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0:l4:C01C:3
,)04:C07011
OO~:OO()O:r
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(

(

(

*(2*(N+1)'**O.~/LAHBOAI»;

, Fil R' I : =1 '5 T IC P , 1 'u NTIL' _ V' 00' , BE r. IN'
Rf_O( IN./.EPSABS.ALPHA.COEH Il .CDEHltAV!);
EPSABS:=EDSA~S*~-3:

WRITE(DTT.<"EPS_RS=".El0.3.X5."ALPHA=-.F1C.3.X5.-COEFR=".E20.l0.x2.
"CJ EF 1=" • r 2:> • 10 • / > • EPS ABS. AL P~ A• CO E F ( I ) • CbEn 1+ AV 1 >:
AL?HA:=ALDHA*PI/1RO;
EPSlCO( I )l= EPSA9S*COS( AlPHA)*AP/BOF:
EPSYO(I):=-E~S_BS*SIN(ALPHAI*BP/BDr;

'[~~O';

'FOR'K:=O'STEP'1'UNTIL'35'OOt'BEGIN'
PH: :=I<*Plf1B:
COSP~I:=cnS(PHII:SINPHI:=SIN(PHII;

, fO R' t'l: = " STEP' l' UN TIL' AD' 0 n' 'B EG IN'
WRITE(OUT.</>):
THETA:=(H-ll-;j-3:
WRITE(OTT.<"THETA=".El0.3.X5."PHI=".F10.~./>.THETA.PHI*lBO/PI):

SINTHETA:=SIN(THETAI:rOSTHETA:=cnS(THETAI:
C05INus:=rCQSTHETAfSINTHETANUL-SINTHETA*CDSPHI/CO~THETANUL)/

(SINTHETANULfcnSTHETANUL+cnSTHETANUL/SI~THETANUL);

SP:=HS*CO~INUS-(~P**2·MS**2*(1-COSINUS**2)1**O.5:

'F nR' I : =1 'S T[P' ! 'U NTIL' AV' Dn' , BE GIN'
EPS~:=E?5YD(I):CDSY:=fPSYO(I1:

ER:=D8U~L~INTEGRAL(~ .1.C.0.2*PI.;J-3)/(NF*SP):
EI:~DOUqLrINTEGRAL(fr.1.c.0.2*PI.;j-3)/(NF*SP);

EO r M. I ) : = "" ur MiA o. I + AV) : = En a['4. I ) : = E 0 (1 ( H+ A0 • I +P, V ) : = ER :
£O(H+AO-I

'
:=EOOP4+AOoI ):=EI:

EOrl1.I+Al/l:=EO:)(M.I+AV):=-EO(H+AO.I);
kRITE(OUT.<"RE[Lr=".El0.~.lC5."IHAGE=".El0.3.X5.

"ARrTAN(IMAGE/REE~LFI=".rl0.3./>.

EO( M. I ] • En ( 101 + AO. I) • 18 r * ARC TAN ( En ( M+ AO. I 1/ ED ( M. I ) II PI) :

'E "10' :
'EN 0' ;
A~AALV~(l.A~.l.A~.EO(1.COEF.r.~):

'F1R'I:=l'STr.P,!'IJ"ITtl-'AO'OfJ'
~~IT[(lUT.c"ER=".EIO.~.X5."EI=".EIO.3.X~."ARCTAN(EI/E~l=".F10.3.X5.
"P= ". r 1,j. ~. / > • EN ( I ) • E N ( I +A01.1 8('* ARC TAN ( E N( I + A0) / EN ( I) II DI.
10 * L(J G( EN r I ) * *2 +EN( I + A01 * * 2 ) ) :
'E!'!!) , ;
'[r'J [). ;

'END' •
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?
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I)OE:00A9:2
00 [: 00 AD: 5
00[:CO(;4:5
01) [: COCT : 4
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:l'[:COOF:2
00E:00E1:l
/)1)[: COE5:0
00 E: 00E9:0
00[:COf9:3
CO E: 00 [A : 1
OO[:OO[C:O
00 r: COEF: 0
OOE:00F3:3
00 t: 00 FA: 5
O!lE:COFO:4
00 r:: 010 F : 5
00E:0112:5
00[: Cl14:5
00 E: 0117: 2
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00 E: C121 : 4
00[:0175 :0
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00 E: C1 ~1 : 4
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OOF: 01M:0
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