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***********~**~•***~****~**~***************~***~-~-*~*****•**~•••••*~ 

Tl-n.S S:-("TTr;t..• ~p.1r-.S n.i:.- r::x;r,··; V~UJr r, ~ t.V·'~t. "'-Y Pr':LY~!f\ 11 ·!.M .. S~.-~~H 
q~ST VALUr ~~ AL~rA IS Rq~(~ETF~ WITHr~ A -~r c 
f) '-""' '2 r :: 1 , \! · · · 

~ Xf T):X(i~+~*~(f} 
r ~Lr_ f"'r> TT vr' ( X • ;- !\ • P !-H, o ~. ! • ~ .. : c~r, ~ $ t 'ff~U ~ t " .. 'VI l"'ll • ~, 
r)f"' L. ! :: 1 t ' .I 

4 XCTl:XCTl-~~n(tl 
~ ~ c::. . T = l t ' "' 

~ X(Th:X(rl ... ~*r.tn 
( /\ L L "'n T T ~ ·;:: ' ( X t i;- ~ • r.H.J ! t r S f • ~! C ,..~ 'l 5 • ' ·l ~ ~ U :; t f\t V T ~ L t ~ ) 

r'\:"'"l t.. I = 1 t \! 
~ XCT>~X!ll-~*nf !J 

!')0 7 T =, • M 

.., X ( T ' = Y \ Y l +( ~-"' ( T l 
c"L' r'nTrv~., <x.~r .~HT ,Pt;f .~.~cr'~,5, ... 1 r0u .~,,.1vt"I..•"' 
~~ " r = l • "! 

o XC T l::X( T }-r~"( T) 
, ~ "r'\ ' ~ ( ( c Q ..;!· Q , - ( ( *,. , l * C' "' ' .... ( ( ( r ~- (" l - ' !.. * ~ ) , ~- ·~ n ' + ( ( r A* II, 1 - ! n *" , l * ~ ~ . ' . 

A~?~?.*(((8-(l~~~\+(((-Al*FPl•((A-~l*F~l) 
! r: C ~ f"\ ~ ·f M'l ? > • L T • 1 • ~ -4 O ) ~ () T 0 4 6 

· ~~::M'l1 /t..r">i .' 
r.;r; rn 47 . 

4/.. Ar'i::(!\+ri,/?e 
4 7 r'°'._'T T ~ 1 1Jr= 

It:: ( "\ n •LT• .r. J t .. n~ ( A+~, I?• 
r~,~~.~T.r>'~=(~•r11?. 
L =t • l rr=-n.r;r.,r:p-;:"" r~ ,, 
Af\ rs n-tr=- ''f~·p•u·~ r'r;' THr r"."LY'··~"'~ .. !M.· "'"5S!N(; T}-'q~ur;H .A i;"t A•lf'.t ~ .. 
nn r:, , T = 1 • "' 

~1 X(T,:XCTl~~~*~{fl 
r ~Lt r-r:> TT ••r- ~ ( X 'r:r- t r>y..~ t •!')St ''·!(""'! ~ '~·~f"\U 5 • t.'V? f"l '~ l 
"1f"\ r;' T = 1 • .. , 

c:: ' X ( r ) -= 'I C ! ' - 1'. '"' -~· r') ( T ' 
T~< 0 .~r.~~}r.~ T0 1~ 
yr(F~.~T.~~'~n Tn i6 
r=""' 
F"C-==-~ 
~!"' ro , 9 





• 

SUqr.>NJTr~•C' ~"• } not v< X•f''-hr>J.H .PST .osx.Pµx.ux, N•Mt".'0'1s ... 1 ~nus. 
l P"PT,*A.ST> 
~r~~~srn~ X(1)tUX(1ltPSX(N ~· >ePHX(N •l ,,~~lftJ.PSitl>• 

l PAPT(1),PAST<1ltCHfl) 
(ALL Ur?~AL( X .tJ(n 
r')O 10 t=l•r-.: 
X ( T J :; X f t l +rH ( T l 
f"'flLL UPr:.At_{X,U) 
x c T ' = x < r t -rq f r ' 

l ~ UX ( T ) = ( U-Ul" l I (H ( T ~ 
r e ( ~· (('Hts • ~ r. • ·~ l ~ ~ Tr. 2 n 
CALL CONST<X•NCONStPAPT) 
~O 30 f::l•N 
x < r 1 = x < r '+r:t-t c r , 
~~LL rnMSTCX.M(~~S,~YTl 

x ' r > = x c r ' -c ~.: ( t ' nn ., ci .. J = 1 • ~.t("r.~1 ~ 
~C O~X(T•Jl~(D~T(J}-P~QT(J))/~~CT) 
?C 'F'.''"'F'JU .s.i:-~ • .-; )~0 r.~ 4(j 

Cf.LL C"()l.i.~L C X .P.~ST ti'-lFQlJS) 
F) 0 f, 0 y = 1 • ~·~ 
X ( T ) :: X ( I 1 +(Ht T ) 
(All. r0! .!1'l C X ,p~ T ,~:~f"U<)) 
X t T l :: )( C T - ~ -ru ( T i 
f'fl 60 J= l, r,J.J='(')lJS 

~o osx<r•J'=c~ST<J>-oA~TrJ'''C~<tl 
1 .. 0 Q;:"TUrHt 

F. NI) 

. CD TOT 002A 
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s u 13 Q" u T T ,, r:" D " " T T A l ( x ' M • "' c r. M s t ~.! e' 0. u 5 • p.., t • p 5 ! • ~ ' !' • !"' "4 • lJ x • 0 s ')( • 0 µ x ' 
l O,.l\OT,'*-~ST' 

'"} r ~~ ::- .. _. s T ,.... ,, x ( , ) ' r: ( , ) • 0 .... T l , l • 0 s r ( , l ' u x ( l , • p J--' x ( "·' • , , • 0 s x ( 1'! • , , • ( M f ! , • 
1 PA~TCi),Pf-.STCl) 

"'!V=S!"1r>T <Pt 
ZJ:>Qf"l:-1.~r.-10 
("" ~ L l SU n Pl Y ( X , r '-h o u T t o ~ T • n ~ X t D ._t)( • U X , "! t '·~ C 0 l'L~ t t-' eo ~ U ~ t O ~ D T , " ~ !=; T ) 
~·'"'=0 
Of'.) I 0 t = l , N 

l 0 r, < T l = UX ( T 1 
JF(M(rNS.~0.Cl~0 T~ 1 
CALL cnr-1STCY. •"·!(()f-...!StPHT' 
l)f' ? 0 t = l t M 
n~ ?.0 .. J= 1 •"-'CN··~ 
r~fPHTCJl.~r.z~o~,r.~ T~ ,~ 
~,~,=~'"!+ l 
t,( I) ::r:C ! H·(, (' .~+/OH~ .. ~n5cpµX <I •Jl) 
r;ii T<" 70 

,, TF"<PHT(.J,.LT.-zr;:-,,~1r-.~ TC 20 
~(I ):f':( T ,_(Q,'f-PWX( ! •J)/!PUI (Jl**~)' 

;' () ( (il'.1 T T "-.'Uc . 
1 ('"'MTTr-•uc 

r c:- ( ~, ~ 0 lJ S • r-,.. • ~· l r:. f"\ T <' ' 
r)r. 4 0 T : 1 , ~'. 
"'n c:Q J=l •'lff'\US 

~~ r.t r )=r.( T'+"'•*(f'/\ST(J) l*oc;xc !•J>l,.,fV 
40 c~~n I NUF ' 

' I ~ ( I\! C 0 WS • ~ ') • C ) l r. T ~ 3 
I ~ ( !\I~' • l T • ( l r. :" T ~ ~ 

r~ f'I C r = 1 • "'' x ( T l = x ( T , +(U ( T ' 
(" t\ l L ( n '' 5 T ! X , !\' r r" ,,, ~ • o ~H ~ 
XC!l=Xf !1-?•*r~CT) 
C.~ LL ("(''-'ST ( X. • "'Cr!~!5, f"') f, o T) 
X ( T l = X C T i +n., < T > 
~n 70 J= l .f'~Cf"lr-1 ~ 
r ~ 'oH r c . n • ~ r • z r::- " -~' r.~ r ~ (., ~ 
r:~ T~ 71 

~ ~ ! c { o .1\ PT C J l • .-: T • 7- ~ "'" ) ~ .-, T tj 7 () 
r:,., T~ 7' 

70 rf'r.r Tr r-n Jt:" 
r,r, . T ~ . ~ 0 

7 ·1 Ci < T l :: 1 • 
r..I"'\ TC'I f,C• 

.,., t":(T>=-i.o 
60 rN'T!.,'U=-
~ l;IFTUD r-.1 

44+ 
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SUnRnurr~~ y~r~~C'P f''•~~~K.0~1~,~f~~s.~F0u~.xsror.~.~.o,~~~ur~.~Ax 

, ~.t" n , • • " x • • , v , r .., "' ' "' r • r "·'" r: x ,. rf"\ A ·1-~ , u , x •· P rtr • P s r • f\! v r ~ L • ·,; f' c;i '< 1 • '··' 0 ~ii: ? , 'i'f"',.,"' ; , 
?W~Q~4,yx,nr~.xQ1 . · 
0!1"1.~NST'"'"'·' iX!1,. np::-c1 )t XP<n· ~\~AX(})t RtJTNCilf XSTRTfUt PHf(ll 

1 ' P S T ( i l • ~·J Q q K l C 1 ) • ',\i 0 ~ K / ( l l • i,; C PK ''H 1 ) t ~·HJ R K 4 ( 'l , • X t l ) 
cnM'.~0"' n1.~~"H;~x . 
( n ~~ u f" fo.' I S o l I T r,._; ~ f" '< t c:. f'"\ ) • T V h P. ( s; r- ) • T r.> Z ( ~ !'\ i • N ' < ~ ~ ) , ~·' ' C · c:. ,.-, t • M" R ~ • ~! ~ o 
TJ-Jt ~ SU°-"~lJT ta.•C' TS T" ~0.l VF 0PT P.-f Z~ TTNl P~f"IPL~'-'~ \-JHF.R~ ~0Mf r.i~ ALL 
Tf-JF VAO r P~LFS MUST ~f..VF '~!Tft'.";Fr~ V·~LUFS. 
l("~rc ..... ~ T~~ pqn~DAVf S AdSfD uon~ T~~ ~R~~c~ A~n ROU~~ fECMNtOUE CF 
fNTF(';FD Ol?r)~PA~··"li"'~. 
INPUT rATA rs PQJNTE~ OUT FOR !OAT~=1 
IF CTD~TA.~~.1) ~0 TO 1 
WPTTf f6,~b,.) 
w Q T T F ( ,., • /~ c:, ) M 

\'..'OTT~ (f...•44) TP~rr-+T 
1N R I T F ( f., • 4 ; } t f) A t A 
W~!T~ <f:-.•'4-6) ~!(l"'lr.,1 S 
\•JOT T~ ( 6, c; '?) ~.1 ~f)US 
',-!~ T T ': ( f- • ~ 5 ) I( 
WP!TF (~.~6) V~XNOO 
WRtTF (f.,,40) F 
':J P T T c; ( £. , ~ 1 ' G 
1,-.J Q T T ~ ( f-. • c:. r; l "·' ~ X ,._,. 
\·J~tTr.. u~,4?) o 
~·m r r F < fl , 4 1 ' 0. ~ rJ t .• n:· 
I/!~ f T ~ C /-, • t.i. 7 ) ( '7 ;,. A X < T l , ! : ~ , ~t ) 
\>.IR T T ~ U-.. LP > ( ~ · .~ ! !\!( i h T = l • ~.; ) 
\"QTTr; (A,c:.~) ( XSTl'?T CT)• f=1 •Ml 
C~f'.. I T J '-.1ur: 
'< ~ur.1 T = o 
~'"-!'< =O 
1(1(::0 

~.l l"'~ = \.) 
M"10 r;: t'\t(:-.1\S 
iii'.i?. I::'.4,SC 
IP7CI ): u 
H~nK A~l~ J~FVFS D!RFCT s~A~CH ~~TH0D H~S ~F~N U5En ~OR ODTJ~?7A?t~1 . 
( t. L ' s I"\! v 'f:: ( !'I ' !'") ! • f'. x • r>. i ! ~ .. • -.1 c,... l\' 5 • ~ ~ e (' u ~) ' x s T ~ r • ~ • r. • ? • :.- r. r'°'l.J ( ~ ... ~ ~ x. ~ • 1 "R i \j T 

, • T ~H"I i:" )( • u. x • r'I ~IT • !' ~ T • "' v r (" L • ~·. i rv;H( , • >.' .- Q ~ .. , • h!r'R ~,. ·~ • ' ·''"'~ v Lt. ) 
~ C> T p ' LW ~ l ~ "' i ~. l :;.- ~., fl. T ~ '."'Lu i T (''\ 1' I T s D p T M j r- 0 (ti.) T F I " s T 
! F ( "t V T •"" !_ • t:: 0 • 0 • :\ .,1 ~ • I( I< • ~ ') • 0 ) r., i) T ,~ 4 
(.. ."" Tri ;.. 
\t!~IT~ {~ . • ~!"') 
v!q r Te C ~· , ~ 7) 
WR TT F ( f.., ~ ~) U 
w~rr~ <~,~"> cr.xcr,,,~,.~, 
!t:' {"tC ·~".i5.!='"'•Cl ":l"'l T~ c; 

1,J o r ·r ~ ( " , ,., c > 
't.' r> r p:· ( 1-, ' I. 1 ' ( T ' r) µ T { T ) • ! = , • "·~ ( r. "I c; ' 
Tf'.' ("'~~u .S.Ft:.Cl ~~ T0 6 

\•.' o . r T c ( f.. • t., 2 > worre (~.~~, f J,~SftI,•T=l•N~QUS, 
C"'~H T ~.'tJF 
r~ r<~.~~.~' ~0 rn P 
I( ,..., 1. J 'I T :: v (\ t l 'I T .. 1 
PHP~'.•C'rq ~. re ~UTDI 'T T ~ P., I r..,TTf-6f) f"UT r:vE~V t Pr.> PH.-~ CV(.LF" 
l ~ ( Top I !o-t T. I '- • r: ) (.0 T,..., P 
l~ <~v.~T.ll ~~ T~ 7 
l.•iQTT~ (.;,~3) 
~·1 ~ T T F' ( ~ • ~ 1." l 
1,,•p TT f:' ( n • "':- l 
T t:' ( ! !" q f "' T • ~. 1 

i:- • v n U ~' T ' r.. 0 T 0 P 
Vf"ll''T:!() 
\aJf?TTC' ce.. •''"'l t(v,M~n,a_•vJnL•U,CXf Tl ,y:::1 ••·'> c,.,,,r I ":u::- . . 

• ~~:VV•1 
($..ff!' C'< Tr. S:tUJT T n~1 T ~· r=r: AS P3 LE 
fJ:." (~!Vr~L.E0.G} ('".("\ To · 12 
tF' (lc(t.:'•F~.1) r,n Tri ?7 
I( p = ~'()f; 
(Hfrt< TF f.L TC:PM!:T~ C0!\1 ~fQ.". ?MT AT ·f, Pf\RT ICUL~P ~!Cr')E H/\~. Pt:f."·l AD~FD 
T~ crru~:~c~~>.~~.0) ~n TC 11 
r n-~~ (' v ( ~ n ) ~ .'} 
"t("~~· '§ ;:Ol""IPG+~'~f" 
R::U.";"-1 
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?0 ,, 

r,n Tr"\ ~ 

CHFC~ TF ~LL Nnn~s HAVF PFFN SFA~CHF~ 
IPZCl(P)::l 
V.':'=t<R-1 
IF CKB.F~.Cl f,0 T~ 23 
\,(") Tn 10 
(H~(( YF SOLUT!ON rs T~T~~RAL 

J(M:O 
nn 1 ~ t = l , K 
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x r s r "·' p;q:: I\ s C' n s l T (; 4 TL v T n c; F: T p P. c p F.: ~ ! N T Er, C' !'-? v 1' L u F 5 c F x . 
X<r>=X(!)+. G1 
TX( T ):Tt.TX(Xf Tl) 
XC Yl=X< T l-.01 
1'1!FC T >=X( I l-r='l"'AT( ·TX! ! ) l 
no 14 I=l•?< 
·y F (A 8 S < rJ Tr- C T > ) • l T • l • F=" -2 l GO TO 14 

' l('h:i(~-4-1 

l:: y 
c:m1T T ~'UF 
IF f ~v.~~.J) ~n Tn 17 

T ~ Sn. L UT t ~ N I S ~U' "·' T M T ~ (i I" AL A I) D Cr> "-1 S T ~ A I '-! T S 
N~D=~!(if"+ l 
T c'""r.('1< ( ~mf),:] 
IV A I? ( •\'~ r) l :: l 
AX~X{L} 
'~ ((AX/AOS(~Xl).LT.n.l ~o Tn l~ 
~'l p,1r;~ ·1: TX CL' 
"' ' < ~' n r., l = y x < t. l + i 
r,n T~ 16 
~~ ? < t\1 ti!) l = ! X C L l 
"·l 1 C "'t 0 ~ ? = t X ( L l - l 
,.,..,~ 1 T T ~· L~ ;::-

'! (f"ll'I s:: '-' ."'If? t;+'' f"\ r) 
T~ r~,..,~.~r.~nxN~01 ~~ T~ ~P 
p = 0. (!(! : 

~0 . rn ~ . 
p: U-1 T r= r: ~ ~ t. S"' t I H T ,., ,_, i S ~ F S T Sr,. ,: A o • ? F ( 0 ~ r' !i 
ye- (K~.'.:~.]} r:n i0 ?.2 
tF CNN~.~~. C ) GO Tn lQ 
"·! ~! K =~.I !'.' v -4-- 1 r,, 1 ~ r = , • "J 
':<t'.{!):X(!' 
~FST= t! 
Gti i•'"" ~ 
S~!U =I I 
I F < S "'. U • l. T • q ;:: S T ) r: (9\ T" 2 0 
Gn T~ c~ 

n~ ? 1 r =, • ~ 
Xt:q f )=X! I) 
~ ~ ~ T : .~ r-.11 .1 
G0 Tei 9 
1<'0:::C 
~~ Ti: "'2 
V.1):0 
IF !NNK.F~. C ) ~0 TO 31 
r)f') 24 T=ltN · ·. 
XCT1=X 0 (!l 
U::~C' .ST 
'Jf"\!'):0 
f\l("()"· 'S=~'""·"~ 
T J:" ( ~• r f'"I ~' ~- • r:t"' • 0 ) f!""' T ~ ? c; 
c" t L er.,"' s r < x , \l c'"' r-.'. s • f'H-~ I 1 
T~ {MF="""US.~":.G' r:" T;,, ?~ 
(ftll F~UAL cx.PSitM~QU~) 
(1""-JT t !\IX C:-
f,I"' Tl"' '1? 
~·JD r r F=" < r .. , ~ 7 > 
(ALL i:-xyr 
TF (" 1 r·.w.c-"'l.G) r:.t-i Tt·~ 30 
W;:)f Tt:' (f..,"lP) 
D0 ?o r=1.~1 
X ( I l = x-P ( T l 
N(""f'''~ = f'-:('IP.~ 
l("=l 



"Jl")f):O 
C Al l A "-1 S ~·: r- q { U ' X , ~:H.q t P S t • ~ i t !\.! ( m .1 S • NF.~ US ) 
(ALL EX IT 

~o WP'T~ <A.~a> ~~xNnn · 
(fill c:- (! T 

-=-1 \,\ff'TT~ '"•40) 
COLL ~XTT 

~ 2 ('~l'H I NL'r; 
P~TUQ~I 

( 
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~1 ~f'~~!AT C 1µ1,*H.!TFQ~l="Df ATF OUTPUT ~0R NCNt. tr-:r .H; fMTEG~M_ , CPTH·1.JZATt 
1(1"'*' /) 

'l,/J. ~'"'R ~ '.t'. T <i~~.~'1-S/!! UTY("'I~' T'7. FFf\ $ {C:1_c:- f"\".'LV iF' ~ .i vrnL Y5s~'*•li 
~ c: e ('" ~, /\. r ( , t-1 ~ ' ,~. s i I=' D ~I "" • ~ • ., x • lP.I l"'l ~ e:- 11. I '"' • * t "l x • "!;- ' ·1 v r ~ t. -r.- • ~ x t ~ t; ,.,. • 't ~ x • ..!$- I · ·! i);: p E ~· 

1 :"I r: ' ·' T V !\ o T t n L r- S X ( T 1 .,,_ • I ) 
~ ,... ::: ,.., o •· • /\ T ( T c:. , r, x , r r: , 1. x , T ~ • ' x • 1, r:- ~ ,., • ~ • / ~ e. ( 4 .,, x • ~ ~ , ,..., ~., • / l 1 
"17 F°"'P''~T (11-1r, ,*A.'r::r~r.r- ~i\S r::."'.JLF'f'J T"' ~J't'.!D ~: ('f'. ' !~ t ,c:'v~AL S"LUT?'1Ne T~V 

1 ,..., TH f ,., ~-w T H :~ Gs Fr r ~ 1 ,., .... ! r I' lT :-: ~ ? ~ L s ·""'Lu T I ~ t\: ·x- • / ! u ~.,, * A ,. ~ n us F. T H ~. T s OL u T ! 
'("'W 1' S ST APT ! ' ·' 0 P ·~ T ;'\; T ~CR TH I S ~ ~ r: Tu C· r:~ * t I ' . 

~~ !=°~j)~· ·'A T ( 1 H(}' r.-Sf f .RC4 s T:'WPE:') .t .. FT'?.R \~ .l\X t '.-u:--1 At LO\:J1'RLF. l';u ~-'~ER OF NOlJE 
is~~ ,/1H0,H~r-: _s r P .' TC'G"'At ~f''H l ~ Tt~~· I.S PQf 11 1 T;:"~ rq_IT~·.ll 

"H"i t:" ""o .. 4 ~.. T ( , w ,..,, , '~· 11 1 '"' r ~ ! T r. r. c- " ~ ~ u .IT T I'"> ~ ' !-• '" S ri r. r: •J ~ I" t · • .. !,.., r. r: T r:- ? "" , T ~ • -~ -. : f"' "' e- < * ' 
4~ t='"'o· .. ·:.r <,,,,...,~pr:-ri..1 r-r" t.-it\S u '.._ i~ 1 G uc ·'" '. f! ('"' Li t"" "!'"IT r-p,;c: '1",'V p·r;:CJ~P snL 

1 !J T I rw ' i r:> Y !H'"i ~ I r-.1 P. Y ( u l'1 ~ ! (~ ! M ~ TI'::: 0 PD:: R 0 r- -T µ f V ~ P. t !\Pl f- S ~ ) 
h1 FnOVAT (~140P~~uc TrnN F~(T~~ F~P (R) AFTF~ ~~(H ~I~I~lZATtCN. RED 

lUCE =•Fl 9 .R) . 
t~/ F'"'P- ·4 1\T (1'-F-H.;Df 11U\LTY ~ .. ~UL.TIPLlEP . USED H -' Sf'f=. '<'."• • • • • • • • • 

~ 0 =•~1~.Q, . 
~~ F~PVAT (~1HG I~PUT n~TA IS PRI~TF~ OUT FOR r~~TA~l n~LV. • • • IC 

l~TA =•T~l . 
44 r.:'nPqt-.T (f.1H :jy,. 1 r~rn.1.r:-nr .~Tf!' nUTPU'f ~VFRY JP?f"ITCTH) CYCLe-e • • • IPP 

l!~T ~.T7J . -
4~ ;:''iP'.4AT (~iw O '\•lJ'.H~~~ f'"if!° P!r)~Pff'.1 r) r.-" .1 T V 1~'-'!APU:S • • • • • • • • • 

., r.1 = , ! t, ) · 
1~ t:, i:- f". o v I\ T ( A 1 4 C ~1 U v P F ~ r. F T "If: Q U f, L I T V ( • G F • ) ( C ~ l ~ T ~A ! N T S • • • • • NC 

1 0 ~.' S = " T A ) 
1:7 F!"'r:'', ,~T (:'-"H"' c- ST!• .. :~T::-f'"\ UPDFf' 0 ~U "!!') !"l'.1 ~Ai-,!1";E ,._F X( I'• • • • • • Qe.,~t .. X 

1(!) :9//(~~,~.01) 
/~Q Ft"O \ 'AT (~·q.J '.) ::-5jp·,1'T~n u::•.'f:t? ~0U'lr> '°'\t-l qAr-.~r:E f".~ X(!t • .••••• ~~·"I',j 

1f !l :,//(~r-1A.~\) 
,, o c:-'"'? q A T ! ;... , 1-1 r. ~ ~: r. t ! ,.. M n J=" r.. ~. ~. 1 r, r 1J s r. r~ /· .. s s T ~ o ~. t z r: • • • • • • • 

1 F =•F~G.P.) 
~n F"0' ~ .o.r (f..l 1~ c .,Ax1vuv ~~:y,,·r~~ ~F ·~"WES PEf)'.11rrr.r.i........ ,. 

1 A X ~ '~ ~ • ! 7 ) 
r; , ~,.., p •. 4 A T ( ,q H .:~ ~ T l:' 0 ~\ I ? r: C' p :\ ( T r ",. u s Ff) /\ s . c () "N ~ ~ c:. r.: ~H: := c P. y T c:: R r ~ r-.~ • 

i f". :,r-10.P) 
I;? r;,...p~.-"r (~1qc ~. !l.J\~q~~ f'C' f:'. ~~·UtLITY (n"~STr."!AP:r:=-, •••••••••• "if'. 

Jr-. U ~ =•i7} 
e~ i::-"o' .. 'L\.T (~lH-t;T.~r:lTP, 1 1"; VALUFS "F X( T) • • • • • • • 1 • • • • . ,X~T~t 

1(!) ~.//(5~1~.='l 
c1~ FOP'·~AT C1Hi;~7(·fNPtJT f) .AT .6 F(:~ !'~O"'llfr.! F;A~ iNT~Gr'R OPT!','!ZATTO~*•/' ) 
s:.~ F'"'f.?"/~T C.,~ :-:. ~~·"'U''R~o 0r: Vf.PIAt;Lr:S T~ RE ~/.~.OF lNTF.GE~. • • • • • 

1 ~ =~.TA) 
~~ ~"""'-" /\ T <, i--.ir ). ~··,AAX t v ty 1 NU'-H~fP 0i:- 'L~r,~s T~ · PF ~. F.A~C:HF.n. • • • • • ·-u 

1X"''")"' =*~TAl . 
c: .., ~ ~ D .. t.. T ( 1 w ~ , ., ~ x • ~ '"'n T P • t ,~ .' .. • r ~,• - T "' T ;:· r- ~ " l c ~t t JT r ~ ~ • * / , ? r )( • -~!- - .- ..... - - - - - - - -

1------------------~·'' r:.o r-""'0"-' .~T <.,C.:X,* ' -" !'- '. T'tU•t U-::¥-,cl~.ll,//) 
~('.') l=",..·!7••.i\T ( ? ~X·?HX(,j/,~Lq =tt-",A ".q 
!-,0 r" ."'lp•.• ,t. T ( 11...1-, ??l-.!P t ~ ·'""'U .~L !TY (!"\"'r~T'.'q~n .c;, 
4. i r: n P ~ . - t. T c ? ., x , t.._ l...l P '"' I c • r ' • ., H , = , c: 1 A • q ) 
~, ~'"''".'\T {1~'-·~ r=~lll\t_IfY crr.·~~TR~P·Ts~' 
~ ~ ~ ""? '• !\ T ( ., .., X • ld-tn S T ( tT ' t .., H ) = • F 1 ~ • cq 
~4 FnP~·/.~ .. T C l H l ) 

r:'.'D 

co r:n 0?.15 



., 
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.sun r,nu T T ~.,r:~ s ""L v::- ( "''.,,,~. I~ x . ,r:i ~.Ar M. \!r- ~ ~-~ .r:: • '-'F~tJ ~' 'x ~ T·" T • :: • r:. e • ~ ~ .... '. :::". ~ • 'l .~ x,..1. 
, r o" T l'.t T. T "''"'~X ,11, x. Dt..tT. ~ r; T · ·'"\/ ! ~L. U~1 QV 1 • \•'()R~? '\·'''!?'( ~ t ,_.._, ,"".r;~ 4} 
"f':~~~1 sr.-.~1 0''~.x { 1) .. "~"T"I( 1 '. XST,.,T<,)., x (1,. P~T t 1 '. t':l~T {1)' ~,~~6( 1 ( 

1 1 i t \ft' n PK ? ( 1 1 t li'.' ·~? K ~ ( 1 ) t 1.-! CPI( 4 ( l ) 
(" ('\'~V .''"\~.I ~ f' 9 '\! f\I f\C X 
l=Pn w~~~,~~ ~?~AYS 
on l r=l•N 
X(!):: ;) .0 
Wt'i?ttl (I }: C .::: 
\~I r:i q ~ ? c I ) = c • r: 
'.·J ~ 0 ~ ~ c r l = o • ~: 
•.·!1"'191(ld r )::C.l· 
Kfi-: 0 
UL.i\~T=i C. CF+4 0 
~~FI~~ F !'l~r--!r:,f X=? .St" i~AT SFt·P.CH ~·dLL FU"lCT!ON C()R~F.CTLY 
~,l''-' D~ ( =? 
(' " l l s c fl r:> r ~ ( x ' u • "'' • x s T " T ' ~ r-..l I\ x • p ~-1 T ~ .. • ~ p u T • p e, r ••. ' ( f) ~1 ~ • MF' OU s • ~ ~ xv • "~ v J ~L • 

, F 'c;. To"! '!T. T •,ir"\ CX. r<. 1 ·/("· ~ v 1 • 1..- · ~r:>~ ') • '··''"'?•~ 1t'.-!nf'-H"4, 
t~ (~n.~~.i) ~n T~ ~ 
r.." T(' 1~ 
T f:" ( t\ P 5 C U -U L !~ .S T ) • r, T • i • r:.- - ,-:: 7 ~ ~ ~ S C U l -~. <: T l ) ('; 0 T ~ r; 

f'") D T f ~ - ' :y.~ Hf .. .S r~ r= F ~1 Q F AC ~ff 0 
Q(!"TUP~.1 

~!:'TtJ~~\~ 

T~ {o.r.r.1.cc-?Ol ~~ T~ ~ 
lt/1~1 
r;~ T~ 4 
Uf /\ ST:! .1 

p;p*1'Ff'JUCF 
l')n 7 ! ~ 1 , r--..: 

XST~T(T)=X(!) 
GO T".1 2 
F"-!'"' 

(!" TnT 



122. 

Sl.JQO~IJT ! NF' l\ nr)L r x. PH T l 
r',..~,.~.•f'r..• /SOt/ T(!-tJ!"('l((r;.n)•TV~. P(~(),,TPZfc;!'1)•~!?t;;0l.~-!1(~0'•'°'~Q~,~t~" 

C .A')OI.. CFTUR~1S fif\D! T I0N~L <.CNSTRAINTS T~ r.~~KE SOLUT !CN PHE<;ER 
~J~FMST0N X(l)t PHT(l) 
!~ <Nn~.F.0. 0 ) i,f) rn 4 
111') "'t I = l , ~~f"ln . 
I~ crc~~cv(T>.~0.01 ~n T~ 1 
L=TVA~( l) 
M~J="' l ( T ) 
!T:J+M~O~ . 
PHTCT!l~-CXCL'-FL~AT(MN)t•tOOO. 
GO TO 3 . 

l TJ!' CTPZ<Tl.F~.1) ('!(') rn 2 
l:!T\Jf\P ( l l 
''"'=~1? <I l 
TT= T +r-·n~r: 
o~rcrr,=fX<ll-~L0ATCNM)l~1on0. 
(,(' T(} ~ 

? I I = I + ~' 0 or; 
P~T(IY>=0• 

~ c("l,..H r ~.1 ur: · 
t. r.?~TU~"' 

~MO 

en TOT 002~ 
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SUQRnUT I Ne S~ AQ(~ ( X,• l} 'f'h ~ ~ TP.'! , · i:?·l .~ X •~MTN t PH t •PS t , NCO.NS •NF.OUS eMAXMt N 
1vroL,F•~•TDQTNT.tNn~x.o.xo,x~.n~xx.rxxx> . 

I] T v r: 11.t s T f' l'J x ( , l • x s TR r ( ' ,. • qt:•~ :x l l , • R ~ r N ( 1 , • p ... r t , ) .• p s r ' 1 , t x ~ ' l . , • x ~ ' l , • 
inxxxc11.rxxx(1' ·· 

C-r1M"',•f'N I( 0, N~!riC' X 
(', 
C OtPFCT SFAPCH PO~TI~~ OF SEFKl AMn SF~K3 
('_ 
C TH!S TS THE ntP~CT SE~~CH ALCiORTTHV. OF HOOK~ A~O JE£VfS 
C SEAPCH IS US~D AF SFFKl AND SEF(1 
~ ~~DFX=l ~fANS SFAQCH HAS B~f~ CALLFD RY SF~Kl 
( ~NOFX=? ~[AMS Sf~RCH ~A~ BEFN CALLED ~y 5E~K3 

MVTl"lbl=l 
Kt<K= 
~1 :: 0 

?0 '<l=l 
t< ?=f\I 

~ODO 40 !=Kl•K2 
DXXX ( r l :0. 
TXXX( ! } ~o. 
X~CT)=O. 

AO xq<r>="'· 
11() AO f='(l,K2 

f,0 X<r> ~ XSP~T<Tl 
r s~T ~T~ST n6SF D0T~T 

on 10 T=':.'1.K? 
70 XI) ( T ) = X C ! l 

r ~~~~QATF ~~LX(Tl AN~ TFST(J) 
nr-, ~o T=t<:l•'<2 
f"'l X X X ( T 1 = F * < ~ ~.~ f.. X { T l - R ._,. T M t I l ) 

AO TXXX ( T) :f'JXXX C ! , *(, 

"'C.A.LL = l 
l 00 c:mH P.~UF 

~o rn <101.102JNNn~x 
101 rALL 0PT!~Fl(X,UA~T.PH!tD5TtNC~NStNE0USt~V!~Ll 

r,n T~ 110 
le)? ("flu ""DT P ·'s:'? ( x 'U"~T .rH..q •l°'S I •" .f(':f'lr..!~ •"ff"US ,.~vt ~t. ,p) 
1 1 0 T ~ C I'.! r Al L • ",i ~ • 1 ) .) rH ~ l ? 0 

Uf\PTti = UflQT 
l ?0 (('H•H H·'U~· 

r !=" c ~, v I i) L • r:- 1-: • c l 11.1 vi nL 1 == 0 
r~<~~n~x.~0.1) ~n Tn l~O 

r p.1rir:( =0 p•r)yr·~rcs T~ t;c."Q(~ TH~T YT TS 8FTNr: U5C:'9) PY F,:'t\S~L 
T~CINnFX.c~.11 ~n Tti l~~ 

r r F s !=" A 0 ,- H T s 0 C' P·' G u .s r:- ~ ~,.. ~ 0 f,:" L y T" () t1 r t'\ T N ·" ~~A s I ~ u: s T A P. T ! ".! G ...,~ IN l 
C Tf-lfM PC-TUP~! t.:S _srv-,r-i AS $!9\LUT!r1'-! G0FS C-fA~Pll.E 

t~(~VTOLl.~0.C,~n Tn 1~~ 
1~0 Gn Tn c17:, ?CC, 210, 15~) ~CALL 
170 CONTINUE 

( ~ -~l(~ SF"i\D("H 
1 ~ 0 ~' I= A I l = n 

nti ? 4 0 T = v. 1 , K? 
X ( T l = X f T l +r) XX X C T ) 
"I( A LL::? 
Gl"l Tn 100 

~ 00 ("'Nt TT "'UI= 
!FCUl\PT.LT.U~.PTf') ~OT,., 2~0 
X < T l: X ( T l - / • O·tH)X XX ( I ) 
Nt""ALL::'l 
c;n Tn 1 00 

2 l 0 ("'NH I "1UJ:' 
Tf:'flJiHH.LT.UttQT:1l HHn '-~O 
MFATL : N~ftfl + 1 
X < T l = X C T H·n XX X ( T ) 
r;0rn ?M) 

;>~O UtioTn :: xr.or 
? 4 () r"'"-' TT ~.II Ii:-
'c;O Jt='("tF/\TL.e"\•"'>~r,TM ?60 

(;f"ITf"' ~ 1 Ii 
~hO no ?qu I=Kl,~~ 

p: C f""I X X X < Tl • r., T • T X XX C T l l ~I') T" ~ o '1 
? "0 ( f" "-1 T £ "-! U F 

GO TO ;p5 
2qo nn 110 t=Kl,K? 
~10 ~XXXCTl=~XXX(!\/?• 

r,nH' 1qo 
r FSTA~LJS~ N~W ~ASF POTNT 



~1~ DO ~?C l=K1,K2 
~?.0 X~CI1:: C<Il 

~1 : Ml + 1 
T~ (M~nc:'x,~~.ll ~n TO~~~ 
~" T0 ~4,J 

~~0 KKl<=~t<'(+l 
tF<~,K.~~.TPOJNT• ~~ Tn 340 
CALL UR~~L(X,ULnW) 
w~rrc:- (~,.,, ~,.~,,ULC"\VJ. (X(!)t Y=ltN) 
IC::KK=O 

~40 cmnt NUF 
TFfM1.~T.vAXU) ~n T" 1A~ 

'!' v h !(' f: .f\ o A T T ~ !? T\t ~ 4 (\VF. 
r:>n ~Ci 0 l = t< l • K ;;> 

-s~O X(Tl: X(J) + CXCf) - X(')(!)) 
NC'ALL=u 
c;o Tn 100 

~55 CtiNTtMUF 
IFCUA~T.LT.UAQTO) . ~OTO 370 
r')('I ~ 6 0 T =I( l t K 2 
x~ c r ' :: xi:q r ' 

~~o x ( I ) = XP ( r, 
t;('\Tn l~C 

1iC ~n ~PC r~~1•(' 
~FO X"'CTl = X~f!) 

U.f\QTf" = U .·'~T 
r;rnri l ~ o 

'2~c; ('ALL U1'J= ."L f X tU l 
r,n Tn < 1()'l,1 06. > "'ri.•nc:-x 

10~ CAf . 1. nory~.·s:-1<X.Uf.~r,o~y9t'~t •'-!C'"'t"-!S.~lF.'<1U5•"'Vtr.L) 
r;r, TO 105 

104 Cf\LL !'IDTP_.s::-,ix.ur .. ~r.P~r.osr.,..,c~~,s.m~·~us.,.,vr~L•Q> 
1 0 ~ T ~ < "-IV i "'L. r.'"). :) ) (:f"' T 0 ~ R 7 

r F c '· • 1 • r-~ r • ~' ,, x M > v-: q r r F. < 6 , /.+ , ,."' t.. x M 
Y~=1 

~A'1 ~~TtJQ"' 
., S:-1"\qqflT( wC,f!it1Xt~ci~.~/(?h'Xtl.if:''T,_,•A)l 

124. 

l~ F~Pql.TC .. .,~,~::;..If\'" i:-r=~st~LC: S~LUiT.n~ .4'FTf."~ .~Ll"'tJ.'\QU: ~!U'H~C::-Q i'F ~.~nvEs 
1 ' ~A A ( ~.' . • I ~ I ) 
F~D 

CD TOT Ol.17 



125. · 

SUQ ~r"'UT r "' t: ~ o TT ... 4~' c x , u APT , o'-' r • ~ 5 T , ~1rnl'1 c:;, r-• ~01 ·'~ 9 ~! v T '"'L , o l 
n y M ~ ~' s y ~ ~, x < ~ > , o ~ t ( l \ , o s r < 1 l 
(l")W~0N I( 0 t w.•f)J:" X . 

( V~PY VfN0P V!nLATJnNS ~F t~,~~UftLlTY ~n~STPAT~TS SHOUL~ ~nT ~A~F 
( T~E FNTIPF Sf'LUT!nr-.1 JM~f.f.~!RLF. THF.RFFCRr. r~sr FOR PHJ( n.~£.ZERO 
C WHFQ~ Z~R~:-1.0F-10 

Z~Pl"'t=-1.F-10 
~JV I ~L =O 
.SLJ".q = 0 • n 
SU"·-'?= n .c 
C .A. l L Ur? r:- AL < X , lJ > 

C SFF~~ DFNALTY FU~CTIOMS -
c 
C T~E APTTFTCIAL O~J~CT!VE FUNCTT~N !S OF THE FO~~ 
( UAPT:URFAL + R*SU~(l.IPH!(!)} + SU~ClPSIIJ)**')/5QRTCq)) 
( 

110 '1!V= .C:.0P.T(~l 
! ~ < ~-' ( r .. , S • L F=' • C ) r:n T ~ l i ~ 
Cl\LL (0~1 ST f x •"'Cf'tr...•s,pµy' 
no 112 I=,,~.'C("'l~S 
!F(PHT(Tl.r,r..z~R0)~0T~lll 
MV ! nt. =:~•VT \IL+ 1 

r ,H)f') '" SFVt=r:>~ pc:"!"L TY Tn ANY PHH Tl WYTCH IS VIOLAT~O 
s wn = s lP . .A 1 + /\ R s { DH I ( r ) ) * , 0 • 0 F + ? 0 
~~Tn11' -

r · A V" T r" - r-. Y V FH "' r. ~ V t'. or>~" X f '" .!\ T ~ t. V l F' P () t TH~ RF ! S ~.' 0 P 0 f ~ff PE'! Al T Z t '1 f. r A VFQY s~ALL DHT(T' A~YWAY 
1 i 1 IF ( ,r... RS ( OH! ( T ) l • LT• -z ~ R~) r;r:i T 01_ 1 ' 

SU ~-4 ~ = S l Pll l + R I .~. P ~ ( PH T ( I ) ) 
11.? C(".'l~! TP1 Ui:'. 
i1-:2. I~("q:."~l'S.LF. :: )~('Htnic; 

r J\ L L I:'() tJ r.. t._ C X • n ~ T • ~ .. t r=- 0 US l 
rv~ i 1 t+ .J= i , ".1 ~f°'U~ 

, , 4 s u ~~ ' == s u ~.A ' + ' t. P s c P s r < J > > * * ? > / n t v i s • 
i 1 e: U ,, o T = U + ~ U ~ -· 1 + SU v ' 

PFTUP'·' 
c-~m 

CD HH 



SUPRnUTT~c A~SW~R(U.XtPHTtDST•M•MCONS1~EOUS' 
I"') p...u:· N S I ti N X C J ) , P J-H ( 1 ) • P S I ( 1 l 
c:n~-4 ~-·(H,! 1(0.~.w~r-x . 

126. 

r T!-fT~ su~P.f'\UTTMt:" f~ uss::-~ ''f:°l?C'LY T1 ntJTPt.H iHC' f!"f".tAt C..f'\LtJTT0•.I '~'A 
r, ST~MD~or, F(")Q'· ~. I~ A~1 f'PTP,~lW t~ ~'"T OFACHf.0(J(f'1a1 lTH~M THF P.ESULT5 
c AT TME L~ST YTFR~TI~N ~AY 8~ PRTNTFD nur. 

CALL Uf:?~/\L(XtU) 
TF'< '<~.~o.c '(:'1T~1 
'Im T TF' < f.:.' l A> 
WQTTS:-(f->•10}U 
r;crn2 

1 \\!DfTC:-{r,,,:. l 
\~ P T Tr; ( 6 , ? 1 ) U 

? W~TT~<~•''lf !,X<T>•T:l•N> 
T F ( '-1C0t--1S • ~r.t. r'. l r;t;Tn~ . 
CALL C0"'5T(X,"'(nMS,DHf l 
WRITS:-<A•?~) · 
\Al Q T T F ( ~ , ' 4 l C T • PH ! ( I l t T = 1 , N CC N S ' 

., T ~ ( ~IF0U~ • ~'). ~- l r:r,iT 0".:\0 
(~LL Fr:'Uht. ( X ,os r •"'i:-f'IJS) 
'NPTTS:-(f;,;;>~) 
WDtT~c~,~~'<t•osrcr1.r:1,~~~us, 

1P ;:"('R'·4AT(1!-'-,1t.x,?~&..1Rc-SuLT~ l\T Lt..ST TTFRATfOM,/l 
lQ FORVAT(20Xt1HU :,;:-1A.A//) 
?0 Fl")f~H ... A T t 1.Y1 '~, x' ??~nor IVU'.A. sr,LUT TN! F'OU~·Wt / l 
2 1 F' (") ~ :1 A T C ? 0 X ' 1 ? H .,, I i\1 I ~,. Ufl U = • ~ 1 6 • R I I ) 
?? ~nRMATf?~X,?µX{.f?,~H) =•~1~.Q) 
'"-' C'f'\Q•}~. T( i~t-·''~~y-.1i::-rti.~l fTY c:r'\~.l~. Tr>'-'I1'.tT5) 
?I~ ~,,..,o~' .!\TC,"l.X,b.~·mH!( ,y.,,.,1-~l ~,~,,...~, 

? t:. ~I"'\ R ~ ~ I\ T C 11-' - ' ? '~ c:- n U ,'\ L T T Y ( f' t--1 ~ T ? t'\ I N TS ) 
")I-, t:'f)P~ .·/\. T(,'lXtl~~-msrc .y,,'2~.q !:tF16.P) 
10 PF'TUPM 

FMD 

en TOT 

.. 
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