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110,

209 cnounT(AYNOVMTEDuthyATr AUTRUT FVEDRY [ORTIMTI{THY CYCLF,.

INT

21 74)

203 FARMAT(ATHUINPUT DATA 1S PRINTED OUT FOR IBATA=) ONLY.

1A
204 FOPUMAT{ATHOMUMAFER NF [NDFOENDENT VARTARLES

=9 ]A)
Al =4+ 1A}
202 FARMAT (A
1MS =9[AY
208 FANUAT (&
1 =9F 19
207 TAnAT (&
1XM =418)
20a FARMAT(AIVSTED S17F
1T 3 =eF1Q,R
200 an~«T(41uﬂMUuapc NnE
1US =e¢1AY
210 FARYAT{ 41 IFSTIATED
mn =e//7(8F 14401}
21y FAnvaT(eyHorstreaten
1) =9/ /{BF14,R))
212 FARAT (A
11) =9/ /{8F 14 4,R))
RETHNRM
TN

FRACTION USFD

1u'vuunpo ne yMFHU»[rTY {

eiFa) CONSTRAIMTS
1uﬂrnA(Ttnm AF RANGF Uscn AS STFP StT1ZF
1H(;‘.‘A)(INUN anjmREn AR r‘rsvps PERMITTEN

*

AS CONVFRGENCE CRITFRION,

CAUALITY COANSTRAINTS,
UpRE? aayanl Ap RANMGE ne X1y,

LOWFED aayuun an

ch

1L-STARTThE VALUSS AF XUT)
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° NED
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111.

SUennaUT e naVrn(N.ovaxco"rMomrﬂwﬁ,MFhUS,XSTDT,G-Fs"Ax".YDOIMY.ynA
TTASRGPENLCF slle X oPHT o PET o eAS 3N NN o (A quP:oC.YuoPHXoPQYQQAQToPAﬁfy
2 CHatIX :

ﬁVThAN FILETAHED AND DAWFL METHAN AF NPTIMIZATION
nTmcerﬂw X{9) g MAX{ YT oP MY e XSTOT (1) ott (Mg} g RS {1 ) e (T3 eN
1 AALT ) e Y (1 TN m Y o ¥YTI MY ) ol {NeM Y oPUTITYoPST{T)ePHX{Ns)} DS
2sDADT {11 eDPASTE Y Yo MY oUX{T)Y

COMMAN KO dNMAFEX

CLTARING ALL THF ARRAYS QFFNRF USE

(1)
X{Ns1)

NN 27 1= N

ARS(T)y=N"

0(1)=ﬂ.0

A {TYen 0

GA(1)1=0,0

Y{I)1=U,l0

PART(1)=C040

PAST(T)="f

CH(TY=040

UX(Ty=NgN

AN 21 =1 oM

NT(Ted¥=N, ]

YT(1sJ1=0,40

C(Y’J)=‘r).;

H(I’J)=Oo”

nn &G 11 4™

CH{TY=F%(ARSIDUAX(T)=R#*IN(TY))

X(1)=XsTRT(T1) .

lLv=1

L:C

WRTTF (A 427170 ; :
EAPMAT{1HA 42 ADTIMIZATIAN BY DAVINON FLETCHFD AND DONAWELL METHON®./Y
vAUNT =0 '

IF{INATALNE LTG0 TO 200

WRITF(AR«2_2)IDDINTY

wo[T:(A,a~9}ynnT&

WPRITEF(As2" AN

WRTTE(A g2 " RYM~mANS

WRTTR{A 3" AVE

WRTTF (AR TYIMAXM

WOTTT(A 2! °)'

WRITE{A 20 2)0eENYS

WRTITTE(A2Y ) (P*AX{TYseT=t MY
‘.'A'DTTC(&Q’A”‘I7(-’7‘~:‘--""(Y?9?=10""

WITTE (L 4212 {XYSTRTIT)e oy o)

AL ﬂﬁTY”ﬁﬁtx.FU”ﬁ.ﬁUTonc7y”’P“’ NEMIS gV T AL o P
QUARrAUTINE DAnTTAL PETHRME TwE qc&ﬂ["uri REAYIREN FAD cavDyTaTION
TA START 1T maToTX r Ppﬁ%"w AS A UMIT wmAaTRIX

CALY DARTTAL (X sNsNENNSsMEAIS oDHT 9257918 Ry CHaUXsPSX ¢PHX o

1DAPT 4DAST B R
JJg=n

nN ‘ ,2‘.\1

N =T e M

H{Ts j)=C,"

NN 2 Tzl

KK =

JJ=J1+1

DA 2 T=],N

N{TY="N

nOY A YS','\'

RO B =T M

NETY=(Te 1 2nS{gY)4N(Y)

IE(N(T)FALCINITYI=] F=2e0

N{TY==DI(T)

1€ A1)y ARES MAT EMSURE THAT FUNCTION WILL NRFCRFASF THEM o:sgy
H MATPTIX AS A UMTT vaTriX

IE(JJe)T1IAN TA 200

NA B2 T=3 40

IE({rnS{TY /R ()1 ) 2T Ne¥AN TN RO

CAMTIr

JJ=0

L=L+]

CEUNE =AY

SURPAUTINE SN DETUPNG ALYNA, WHICH RIVES APTIMUM STED L:“G?ﬁ
CALL FINDIX g ALMDA ¢N N ePHT gDGT oM NMS G NENUS o FIINC 4R )
ﬁﬁ A I"gr' ‘

A



Y

_Akas

A X{ry=X{T)r+A*nARN{T)
CALL NADTIMED (X eFLIMD Du:.Dst.Mrﬁw< MENUS MV T AL o R
1€ FUNCTINN STARTS INMNFREASINAG DOOG7A" 1S peST ern WITH PFM R

KAUMT =AM T 49 _
x:(voprmr 1LFLCYRn TR 23924
IF(LRT 1 )RN TH aly
wnyTF(A.aﬂ1)

any FADUMAT({IHY)
WRITF(ARND) ——

n02 FﬂPﬂAT(ﬂH”;* INTFRMEDIATE OUTPUT FOR DAVIDOM FLETCHER AND PQUWFLL¥,

1 /)
WeTTF(ARe700) :
700 EADUAT(THAsY UART 1S THF ARTIFICTAL UNCONSTRATNEN ADTIMIZATION FUM
1CTINAN2, /)
WURTTF (AR i
ala FAPUAT (1N STED MA e e X e ¥ Uk e 12X s #UART X 420X 4 #IMNFPEMACNT VARTARLYE
1S X{(T)Y*e/) -
e JFtIDRIMT g NE wnUNT)rn TN 224
vAUmMT =€
CALL “ornl(X;U)
WRITF(As?27 ] olieFliMag (X {T)s
297 FADAT(TE 92X 9aF 12,29 /04 (40X
-eRITEDYANM PNAD r«nTy LINAY]
2% [F(2RS{FIIMILFENT) | Fan)rin TN ac
”_-(L.r-:' MAXMYAA A qé’)

IF{FUND JLFFUMIYIGA TH 260
RA 246 TZ14N .
260 X{T)2X(T)y=ALNARN(T)
FUND=FLING
A TA g0
250 CAMTINIE ~
At DARTYIAL (X oMo NEAMSINENIS qFLT 3BSTenNe Dy ChelIXePBX 4 DX o

1 DAPTsBASTY
T3 % S 2 A2 30 200 20 90 400 34 46 36 36 3% 30 2 0903 R 36 WAL IR e H A A RN BRREEDABE R FE R IR SO
TUTS SECTION COUPUTES MATRIX W TO 8% UJSER I TWe MEXT 1752aT10N
NN 7 T=74M :
T YT =N T 15T

Yo -] 1_.7,3.

m

TI+ (T oY *G(S(KY)

Ay

'\TJJ'A(Y yEASLITY
oM

0
" cnnn§= ~
11 GA(T) ="

nA 12 v
12 GA(')—GA

ll He 1t Oll' '"—n--i-—lo

k]
9 ¢
{
<3
i 4
n
TeM
1,~
(! +{tH{Tek YK )
nn e r~1.m '
19 DRARI=NRANIL{AA(TISY(T))
ne 14 r—1,~
no Y4 g=1y
14 nT(ls!)~n(vsnn(J1
DA 18 [=1eM

PO 15 J=1eN

18 YT {Te Y=Y YaY{ 4
NN 16 T=1 4N

: NN 16 J=1M

1A €(T9))=","

: PA 17 T=1eM
NN 17 =10
NO 17 ¥=1 4N

17 ((!9J!=(th9V!*YT(V’J$1+((YOJ)
NO 19 T=1eN
NN 12 =1 M
Stive=0 0 L

NA 20 =1 g0

20 QH“=<H”+(f(T-V)*H(Y’J)) %

1K r(y.;l-,uu .
IF{aas(ern Ny 1. T E-iﬂ\DOﬂﬁYu‘.p-10
Ip(ga«(nhqnn).lT 1.r-a0)nnhﬁ3=1,--10



A3,

AURYI=ALMNA/ORANY

AMIN2=] ,/07NN? : "
nA 2 [zY.N

NA 21 f=1 4N

ﬂf(r,;y:hT!!.J)*nun1
2V CUTeJY=ClTeJYenlin?
DN 22 T=14M
NO 22 J=1eN
29 H{To Y=k {Ys } !+hTfrnJ)-r(1.;s
LR R R R R R R R R R R R R R - TP R TR RS T EREL-EETEE EEE R LT R LR L
nA 227 T=1eN
22 GS{Ty=y™{1)
UM =FLNMD
e T 108
IN0 KN=)

WRITE(&Re22R )| ' ‘
2938 FARUAT (1UA#RAYINNN HAS HUMA UP AFTER %elsexlTFPATINMSHe/)
CAL! ANMSWED{11gXePHT oPST aMgNCAMS g MENLIS)
CAI L TXTT
RO N=PEOERICE
CALL UnTAal (XUrMFPW)
AF(LY EN 1V TA ra
IC(A”S(wﬂ!ﬁ-unrf).L".aycn Ta 20n
RA D} N=iImew )

1=l ¥+
N T 200
200 «n="
(EPNYIvEAN
202 EABUATL 41U INTEDBMERTATE AUTPUT FVERY TPRIMTL{TH) CYCLF, o« o o« IPRT
INT  =efR)
202 FEOARMAT{AIWCTIMDUT NDATA TS PRIMTED OQUT FOR IDATAST CNUYe o o o 1DAT
1A ‘:,T‘,
A% EADVAT (a1RAMIMRED AR !Mh:PCMﬂﬁMT VARTAQL S e« e 6 & o o o
1 LY ‘-’h"’\’ . :
208 CARUAT{ATL INIINDER AF 1HENUA(YTY (a%Fa) COMETRATINTES § o o o MCH
Me =z, TAY ‘ |
204 CAIAT( I CRACTIAN AF RAMAE JGCN AS STFD STZFE o o o ¢ o o @
1 F =4F12,R)
a0 cﬂcﬁaT(AwQ“'AY'““" MUMRED AF MAVES PFOIMITTIEN , o o e o o o o Ma
1 X\ =e[AY
270 EAPUAT(A1HTSTED SY172F eRAcTTIANM HISER A8 FOMYSRATNAE FRITERINM,
1. 7 =eC10 QY . i )
aln :no\nT(:1J mUMpED AR EAUALTAY . CONSTRAIMNT S, o s @ '3 0 s & & & pEn
1“: :97‘\) ) .
210 FAnATlatu e STIMATEN UDRER oAUMY AN RAMGT OF X{T)e o o o o o RAX!L
17) =y //{RF14 Q’, ’
211 FApvATlary ':*I“ATFW LAWER RAUNMD NN DAMGE OF X{1)e ¢ o o o ¢ RUMINI
11)  =e//(8F12,2)) > g
212 EAPYAT(RILNLSTARTINN VALUES OF X(T) o ¢« o ¢ ¢ ¢ ¢ 0 o ¢ & o »XST2T{
17 =e//(RF1A,RY)) ‘ '
RETURM ,
Fan

cn TOoT €202
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SUPPAUT INE FINMN{X o ALMNA¢N oM g PHTF 3PS T aNCANS oNFRUS e FUMY o R)
COMYNAN KN GMNMDEX
RIMENS TAN SRRRLARRELLARRRELERERY

=)
Al=14F=7
¥V =)
¥=1
Ke=vvey .
rc(vg (T 80170 TN 48
*3;*#**3*"*****4¥*¥**&*F*#’K*#*&*****lb****%**&{*i‘**&ii!***&i**il‘ii
TS SECTINAN FIMNS anluns AN THE VAL UF OF ALMOA
AL-A1M(((9**(*-1.1/1‘-1.\)
DO 1 I=1,N

X{T)=X(Ty+AL D7)

CALL nofr“r7(x.rwﬂp.nuy.DQY.N(ﬂﬂS.h‘QU%vNVTﬂLv”}
RO 2 [=1eN
X{I)=X{T)y=At =D (1)
IC(CUND JCTFIINYYIAA TA 10
V=Vel

CLNY =FUND ;
[T 7810 TO 40

G TH ')G

YFlf.lr.¥7)” T «a

. AY=AY /2

ela

A=" 0 .
NRe A}

C=AL

GO TN 113

A=AT¥({ (SE¥(K=2))=) )/ {S=1,)

=AY (Sur(Cm]l))mlg)/{S=T0)
C=Ad

(AMTTMU:

H A MR WAL R LG RGN H R R R AR R R R XH SRR RSN LSERSHAX TR R REP RSSO SO PR
THTS SEeTIAN STanS THT EXACT VALUE NE ALMDA Y BOLYNOTAL . STARECH
arsST VALUE ol AL"CA 18 RRACKFETFD WITHIN A Awp ¢
NA 2 T=]eN ' ‘
X{Ty=X{Ty+82n(1)
CALL NOTIMED{ X eTA  oPHT oDST g2COANSoMENLIS eV ML o)
nn 4
X{1)=

. & .

)- #0iry
’ X
-

Y4220 { 1) ‘

TUEA{XeFT  3OUT o DS G MCONMS G HNFNUS oMV AL o)
. 3
y=2wNE Ty
oM

)

+CN{T)
TUES (XoFC  sDHTsDG] eMCANS S HFAUS oMY T AL 92

(Frcyatay A»varny+t(ra*-»-sn*r);*wcv
ANa ) *(((u_ry* #FR (ALY %FC Y)Y
TELAPS{ARD Y L1 T, T 44
AR=ANT /AN
ono T av
ANz (A+NY /2,
CANTIMLE
IF( AN 1. ToAMAN=(
TE(ARLAT IO P et

=1 +1
(i

LA+ 3 /2,

D41 /7,

HTe 1F)fﬁ ™ 21
PMATATRIM AR THE OALYMAYTIAL - PASSING THRAUGH A R ANM €
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FANEN( T :

U {XsFNP PDHT oNST g NEAMNS GMENLIS NV ]I AL R
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\nyan T 18

Foynn TH 16
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SURRAUTIME SHIDOY YiXeCIaDHT ¢DST oPSX o PHX o UX
JoPHX{N o1

PART 9 #AST)

NIMENSTAN X{ 1) sUXIYYoPSXIN of

1 PART{1)sPASTL1YsCH(1)

CALL UﬂfﬂL(x.UO)

NO 10 T1=1N

X{Ty=XtUyarur {1y

CALL URFAL (Xl
X{T)=X{1y=CHi( 1)
UX(T)=(U=tn)/CHiT)
[E(MCOMS FN Yy TR 20

CALL COMSTUXsNCONSIPART)

NO 30 [=1eN

X{T)=X(1)+OH{TY

CALL COAMST(X «MONNS 4PHT
X(T)=X(Iy=C (T}

nNA 20 =) eMCANS
DHleonztDu?(})—D*DT(J)}/(utr)
TF(NFAUS  FALTYIGO TA 40

CALL rQUAL(XgDASTQNFQUS)

RO 60 T=1eN

X{1y=X{I1+CH{T)

CALL FRUALIX WDST gMENUS)
X{T1=X(Tyelt (T}

NO 40 J=1NFOUS
DSXi!’J)=(PSIlJ)-DA<7!)vs/cu(za
RFETURA

END .

.CD TOY co28

116.

NelEONS o NEMYS
YePHTILY I ePSTET)
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AR
70
71
72

N
b7
2

Sunonurrvr DARPT AL IX o NeNEONEGNENUIS ¢PHI o P ST
r(1l.nurla1.D§r(13'UX(1).PMX(N.1s.=<xtﬁo1).CH!!}.

] PART 4»AST)
NTMEMSTIANY (Y )
1 PART{1)4PAST (]
nYV= SﬁnT(P!
2FRMz~1,0F-1"

L

N

117.

FHGUX 9 DSX ¢ DX

CALL QUDOLY(X,FHoDUYi0<!oﬂqxoDHXoUX’No“(“N§qNEﬁH§oaﬂ°T.QAST?

AN =

NN 10 1=14N

G1y=UXL{T)y

IF(MCONS,FR TR0 TO )

CALL CONSTIX yNCONS PHT Y

ne 20 I=19N

nn 20 J=?.N(”N§
TFIPHT{ J) 4 T 28PN TR 23
TP

GII)=C{TYH (VT F420)#ACS{PHX{ o J))
GR TN 20

IF(PHTI( JY oL Te=ZFPY¥Dd T 20
G(I)-f(I?-(?*Pux(le)fipuI(J)**Z))
COMT I NYF

cANTIMUE

fe(MeENS,FrlYen To 2

N 4l T=1,.M

NN RG J=1eMFNUS

GUT Y= T3+2#(BAST ) 120X Y /DY
COMTINUF

IFINCONSGFNGT YYD T 3

IF(MN ITLE¥RN TN 2

N 60 T=16N

X{ry=X{1y+o( 1

CALL CANSTIX oNMIONS 4OHTY
X{Ti=X{1y-24n0u( 1)

CALL COMISTIXJNCANES PARTY
X{T¥sX {1y 1)

nO 70 J=) eMCAMS
y:(oug(};.cT,LCPﬁ\nﬂ T "RE
aA TR 7Y
rc(nADTt;1.PY.Z:Dﬁ;nﬁ T 70
en TN 70

CONT M

GN TO AC

GiTi=l,

G TN 6”

ClT1)y==1,0

CONT P ays

RETURN
L4+

co TOT7 0248
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2NN

- N0

1l18.
SURRNAUTTNT TMTEACR (MeOMAX PUIN G RAANG qMENUS ¢ XSTOT o Fem oD 28nCT

JMAX

VM”no“ﬁX“sVsY“°7”T'TN““XOY“AT59U0X9?WT0°5TONVYGLOhﬁDKloVﬂ°V7QW“°K3o
PWORKL s [T XeDNTE 4 XY ) ;
DIMENSTIAN IX{1)e NDIF(1)e XP{TYe RUAX(1)e RMIN{I)e XSTRT{1)s PHII1)

1

-

» PSTI11s WORKI(1}s WORK?(1)e WOPK3(1)s WORKA(T)e X{1)
COMMON KN o NMIDFX

COMMAN /SDL/ TCHECKIRA) G TVARIGN) o IPZ (BN NI (8A) MY (&N ) L MNARA JNON
THIS SURRAUTINE 1S TA SOLVE OPTIMIZATINN PRARLEMS WHERS SOME NR ALt

THE VARIARL FS MUST HAVFE IMTFAFR VAL UFS,

LOGIC NF THT DRACDAMIS RASED JONAN THEE QRAMCH AND ROUND TECHNIAUE ©F

INTFGFR DRNAGRANMMIMA

INPUT PATA IS PRINTEN NUT FOR IDATA=]
IF (IDATANF,1) GO TO 1

WRITE (6+84)

WRITF (Ae/ii5Y) N

WRTTE (As4lL) TDDTMT

WRITF (Asa?) INATA

WRITF (Ae4 MCANS

WRYITE MENLES

WRITE 4 -
WRITF vAXNON
WRITF
WRTTG
W f IF
WRITA
WRITF
WRTTA
WRITF
WRITn
anTINU
KAUMT =
MK = ()
kK =0
MAR =0
NARA=MEANS
DO 2 T=zie%
197{1)=u

B, Sy S~ TV S AT, Yy
ﬂ?)h%)ﬂ\h?)%)

-~
o\

HANK  AND JIEVES DIRFCT SEARCH METHOD HAS AEEN USEN FOR OPTV1Z

CALL SOUVE (MRt AX gD 1t g ARG gL s XSTRT o B eR g PENLICE o8 18X |
S TANEX oljaXoePLi] ¢ DET AV TN 4 WiNRC Y 0! "P""o""‘QV’v ""QVL)

ADTIMUM Moy INTEARDAL SOLUTION 1S DRIMTED OUT FIPST

IF (NVICLLEN.00ANRGKKLFAL0) 50 T 4

6N Th

HWRITE (4944)

VIRITE (&£ 437)

WRITF {(Ae5R) U

WRTTE (£480) {TaX(T)eT=t ™)

IE (MeANS, EA,0) AA TA &

CWBEITE {44AC)H

WRITE (Agk1) {ToDHTET) e T=T4NCANS)
15 (MFALIS .:r.u) o 1O -6

WRITE (As42)

WOITE (Fel2) {T4PSTITIYeT=1eNFQUSYH
CANT TMUF

IF (Y FNTY N TH R

N s T = vnvuy*t

Iurronrnrﬂr’ AUTDOHIT 15 DRINTFR NUT FVERY [DRINTH cveLF
I (IDRINMT i Fe Y A TN 8

1E (e, rT.1) =R TA 7

WRITF (g,qa,

WRITF (4e34)

WRTITE (6425

1€ (IDRTIRNTMEVAUNTY "N TH B
ALMT =N

WOTTE (£428) K¥ G NANGNVYINDL sUla (X1 T=] M)
CAMT I NS '

VY =¥ 4

CHF7¢ 15 SALUTTINN 1S FRASIRLE

IF (MVIRL,ENG) &N TO 12

IF (KY ,FRG1Y 6O T0 27 '

KP=nmAn :
CHECY TF ALTEPNATFE CONSTRAINT AT A PARTICULAR MONE HAS REFY
IF (;rucrwczﬁ).rQ.O) ~0 T 11 ‘

JCHECY (v ) 2

Tl -oa‘:r+~vﬂh

R-'U.\ C 1

.
O

AT
enIN

1oy,
it

% )
ja ]
\_4
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e T 2
C CHFCY [F ALL NODFS HAVF NEFN SFARCHED
11 IPZ{¥R)y=1
¥R=¢R-]
IF (KR,FN,CY GO T 23
; GO 1IN 1
:2 K“HF(( IF SOLUTION 1S INTEGRAL

'3

Ty s g

»

SEN SITGHTLY Th GET PROPER INTEGER VALUFS OF X -
irau

FLAATITXIT))
(1))eLTeleF=21 GO TO 14

1 OX oW

e 2K 1 DK

12

>~ Te Y 11
TIA e ~8 X

B e e et I
e e} X4+ Me

2Nt~ o~
IDp—t -1

Z—a
e L | e

- ,ﬂ(ﬁ._.—“a—.w(n.—ao
+ .0

TMUF ‘

(KMaFNQQY /D TH 17

snLHTInm 1S NONMINTFGRAL ADD COAMSTRAINMTS

=NOR+1 e
HECK (NAN) =)
R{NADY=L
{

llDI<Jﬂ

X11alTo0o) GO TH 18

2ot a2 e T Rt D D= XKD

T X< D=NDU

N2 (NMMN)
an TA Y
16 N2 (NAD )
N](Mﬂﬁ\
16 COMTIMUFE
\v(‘(\ng =sMAR LMD
TE (NORJATLMAXNADY A0 TA 2R
P=Q 00
GO TA 2 ‘
c 1F INTFRAaERAL SALUTTIAN 1S RFST SO FAR o RFECARN IT
b I 2 1€ (KK JEDW1). &0 TO 22 . .
IF (NNKNF,C) G0 TO 19
NN =MMNY 4]
NN 18 T=1.N
1R X {1y=xX{1
AFST=!!
GO T~ 9
10 SLUSE IR '
IF (SNUGL.TLREST)Y A Tn 20
GO T @
20 nn 21 t=
21 XE(T)y=X{
AFCT =St
GO IO 9
22 K0O=0
an TN 22
23 ¥n=0 :
IF (NNK FRaL) GO TO 21
NN 24 T=14N
24 X{1y=Xo{1)
1=REST
NAN=0
NCOMS=NADR
IF (NCANS FA ) an Tn 25
caLL €St (XaNCcons,puTy
2& IF (NEAUSFAGY AN Tﬂ 24
CALL FQUAL (X.P%I.”COUG)
24 CANT I NXFE
GA TA 2>
27 WRTITF (£,27)
CALL FXIT
20 1F {(npv en .0y A TAa 20
WRITE (Ay70)
DN 79 1=1N
249 X{1)y=x2(1)
NCOMS=MARG
=)

(rnNy =T
1

\

Te
1)



20
=7
22

21

A
2K

24
a7
2R

26
40

h
4H2
e
L4
L®
LA
L7
re

50

&

892

an
L

Y3
(e 4

sa

"0

A
£
Fx
AL

120.

MAD=0 y

CALL ANSUHFR (UsXsPHT 3PS T oMo MCOMNSINFENLIS)
caLL =XIT

WRITF (Ae20) MAXNON

CCALL FOIT

WRITF (A,40)
CALL FXTT
CANT [ NUF
PETURN

FARMAT (1HT+#INTFRVMFDTATFE OUTRPUT FOR NONL IMEAR [NMTEGRAL OPTIMIZAT!
10N% 4 /)

'F“QJ(T (1HA#SOLUTIAN TS FFASIRLE ANLY [F MyINt [Sanee/)

EABVAT (1HN,#STEDNA 242X ¢ BMANE 1N 2 02X 4 SNV 1AL Fea X g RUN 1NN o % [MNEDEW
INENT VADRTAREFS X{(T)¥s/)

EADUAT (TR TE X SN aATIA L0/ 08 (LAXVTF1R T4/ )]

FARYAT (1M #METHAN HAS FATLEN TA FIMD NON *HffﬂﬂﬁL SALUT NN TRY
1 _ATHER ”FTH“”S FOP MOMINTEGRAL SOLUTINNS 3 /1une2AND USE THAT SOLUTI]
20N AS STARTIMG DPOINT FOR THIS METUONE, /) )

EARMAT (THO9#SEARCH STAPPRED AFTER MAXIWUY Ay LOWABRLE NUVMRER OF NODE

1S# 9 /1HNG#REST [NTEADAL SALUTIAN 1S DRINMTFAEN niTR,e /)

EARUAT (1n g2 TRTTAED AT IAY AL NEEa TApnn AFTERR , T ¢ %MNANTCER )
TADwA (THA g2 TTHARN WAS WINA B AND - CALEN MAT FINN ANY INTESED 20U
1TINN, TRPY AGATIM RY (uqm*v;. THiT ﬁvpep OF TWE VARTAP|LTE%)

FARvAT (AITRIGFNUCTINN ﬁh(TﬁO FRo {(R)y AFTEFR FPACH MINIMIZATICN. RED

TUCE  =4F1967) ‘ =

FARMAT (ATHUDENALTY MULTIPLIER USED IN SFEC2 ¢ ¢ ¢ ¢ 6 o v o
1 B =,F10,0) e
_:QD”AT’(AT“ INPUT DATA IS PRINTFD JUT FOR INATA=Y ONLYe o o @ It
1ATA EXR D)

EHD”ﬁT’(&7HUI”TF°NEﬁ!ﬁTV OUTPUT FVERY [PRIMTITHY CYCLCe o o » PR
INT =417) 5
IFﬂDVQT’(ﬁ"ONUVQCQ_ﬁF IMDEDEMDEMNT YARTARIES ¢ o o o o o o o o
1 Moo =e14)

Cﬁg”AT,‘57HC“UM9FQ OF IMFQUALTITY (oGFe) CONMSTRAINTS ¢ o o o o NC
12MS =e06) .
»nn'AT,(;'u‘"QTT““Tfﬁ URDFR BAUMD AM RANGE AF X{1le o o o o o RPYMAX
{1 =9/ /(BT V1L 42 e »
FARVAT (21HCESTIVMATER LAWFD BAUND AN RANGE A% X{01Ve o o o o o TMIN

Y41 =9/ /(50149 ,
el o B (“Hh”“'r Irm NF DANMGE USFDR AS STFD €128 ¢ o o » o o o

e F 19,8 ) .
1FGD”AT’(67&C”AXIVUV NYRNREDR AF WVES PERPMITIFD ¢ o o o o o o o B
AXM  =417)
YEADHAT’("H STFO SIZ2E FRACTION YSFD AC‘PGNVCDGFHC? CRITERINN,
1 & =o,F10,9) N
Cf\D“AT’(ﬁJH«,'U“QF’? NE FRULLTITY CANSTRATNTS oA e e w e, e & wa NE
178 =¢17%
:“O“AT (R1H=STARTINA VAL UFS ”F X€TY o s 0.0 . o o o o & & o oXBIRT
101 =e//7(5F 16,5} . N
FoRMATY (]HCQ“{VDHT DaTA FOR NONLINMNEAR IANYEGFR OPTIMY ZWT! \*o/)
FARQMAT (1HD ¢ 2#MUNIRED OF VARIASLFS T0 BE MADE INTEGER: o o' o o o
1 v =ma1A) : :
ENRUAT (;FQO*VAXIVU” MUMRER NAF MARES TA RF GFARCHEDN. o o o o o ™28
TXMAN =%, 1A ' .
-—hf\l-AT (1uﬁ,‘)fﬁy N-"OTYHH-,A A-(\A\Q,TN!Tﬁ'ﬁDAL ‘:-’?L“T."",N*l'7(‘XQ*—OvO--—-—~-’—-

Y i i e 2o/

EARUAT (20X 43 s € ;‘/c“' U=+ eF 1026/ /)
FAnRAT (“HX~“MX(9T”v’“! =9F 1442}
FARMAT (1H—-g 22HTIMEAIAL TTY (_:f\Mgf"‘AINTS)
EARPAT (22X 4HDHT (o 12 42M) =814 ,Q)
FANAT (11io 4 EALIALITY (OMNSTRATHTSHE)
SARUAT (22X 4HDST (3 1242H) =eF14,7)

FORMAT (1H1)
CMD

cp TOT 218
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SURRNUT TME SALVE (MePYVAX ¢PMIMGMENNE gMENUS X ATRT o8 32T ¢ TN g AXM
IOPINMT g TANEX 4l g X ¢ PLIT 4T OF ¢V INL OBV 1 (WARY D g NPV R g uNEr 4y

NIMEMSTAN DUYAX{T)e PYMINLYT Yy XSTPT{1)e X(Y)e PHI{TI)s DS ({1) s WAL
Tiey WOPYI(1)e WORKA{T)y WCORKe(])

CAMYAN YN gNANE X

Z5RN WARY AR ARRAYS

|

s o000
Ll o0 B b )

40 Fah Sa

Wi n

KO=3

ULAST=10,C0F+4C :

QFFYTF MADEX=? SN THAT SFARCH WILL FUMCTION CORRFECTLY

NMBE (=2

CALL SEARCH (X 9!t aN o XSTPT 4 PMAX qRUTMGDUT P CT ¢ MCONS G MFOUS s VAR oMV IOL o
FaGalORIMT oI NNEX gR$MNRV ] 4 'ANY D N 34 WORK L)

IF (KN MELYTY an Tn 2
e T & o '/ .
IF (ARS{U=ULAST)aRT41eE="7#ABS(ULASTY) GO TA §

ARTIMUM HAS REFM RFACHED ' :

RETURN

PETUON

IR (D, 8T .1.0F=204 oA TH &

Nzl

GOy T & .
ULAST =1} .

R=R*RENUCF

RO 7 T=]eN

XSTRT(11=X(1)

GO TH 2

FNN

e TOT 0533



)

SURRALTINF ANDL (X +PHT)

CAMLNAN /SDY / TCHPCYIRNY o TVAR(RDY
ANDI. rFTUQ‘QS ﬂﬂﬁ!TIﬁNAL CONSTRAIN
NIMEMSTION X{1)se PHI(T)

1€ (NN GFEN L) GO Tn 4

R 2 T=1,MAD
IE <rgu7cvzr>.ro.o» A T
)
(1)
REG .
I =-(X(L\~FLGAT(”N))*XGOO.
{

~

(:4'0«4'v<:<-w4-¢’<

A
g YoFNel) &N T 2

Iy
!

-
H Do ot~
-~ e

XL Y=FLNOATINMNNMY 21000,

DIL=DL~Zy NOIT—~Z1
= by |

NNV Ot 27 =) Do Z
n
T D YN - ')~<—~
nH 9
L]

Yrart b Dot 4N > Yt b B>

& 2.

el v I

I
=
9

cn Y07

InZ2is ﬁ)

TS

T\ M

0023

l

122,

SMILENT oMY (G0 ) 4 MARA A AN
AKE SCLUTICN INTEGER
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SURRNUT INE Scan(u(X.U,NsXSTQT.nvAX.RMYMoPHI.PS[-chNSoNFOUS.MAXMcN
IVIOL sF R IPRINT G INDEX 4D g XDy XRoeNMXUXX o TXXX) :
NIMEMSTON XT1) o XSTRTIYF«RYAXI1 ) eRMINITIoPHT (1) oPST{ 1) eXDET)eXR{T1) 0

INXXX (1) o TXXX ()
COAMMON KNy NNREX

NDIPFCT SFARCH PORTION OF SEFK1 AMND  SFFKD

THIS 1S THE DIRECT SEARCH ALGORTTHM OF HOCOKF AND JUFEVES
SFARCH IS USEN BF SFFK1 AND SEF«3

MNDFX=1 MEANS SFARCH HAS BFEFN CALLFD RY SFriK}

NMDEX =2 MEANS SFARCH HAS BEFN CALLED RY SFFKS3

NVIAL T =1
KKK =
Ml '=
20 K1zl
K2=N
30 DO 40 T=K]1,K2
DXXX(T)=0,
TXXX(1)=0,4
Xf'\.('H:O.
40 XR(I&:”.
no A T=K]e¥K?2
60 X(1) = XSTRT(T1)
SFT FIRST RASFE DOOINT
DO 70 1=K1.K2
70 X1y =X(1)
GENTRATFE NFEX(T) AND  TFEST(I)
N RO T=K1,¥2
OXXX(T) = FH(RMAX({T)=-RMINI{TY)
AD TXXXCT31=NXXX{Ty%G
MCALL=1 |
100 CONTTIMUF
GO TO (101, ]0?;\N0=x
10T CALL OPTIMFI(XsUART sPHT o ST oNMCONSIMNENMIS NV INL )
N IO 110 '
102 CALL PDTIMEZ (X GIART 40T o BS] JMCAME JMNENUS VI AL 4D
T10 TF(NCALL JNF LTI INTN 120
UARTN = 11A=T
120 CoNTINMURE
YC(MVIn .”) 'OLY =N
]F(MMHPX rh.}) on T 120 :
TMpE (=N TN"'fﬂT S Tnm CfﬂDCH THAT 1T TS BFINA~ USFER RY FRASEY
TE(INNEX,EN,YY A T 130 :
IF_SFARCH 1§ 9c[an USER MESELY TA NAaTATN A EFASIALE STARTING POINT

THER RETURPN AS SnNM AS QﬂLurrnv GOFS CFASIRY ¢
[c(NVIHLI,C". 1en TAa 39
1290 6N TN (172 20Cs 210 1‘“‘ NCALL
170 CONTINUFE
MAKE  GFAPCM
180 NFATL=N
NN 240 1=¥14K?
X(r)~X(T)+DXXX(!)

200 CANMTINUF
IF(UADT.LT uarTny aO0Tn 230
X{T)=X(T1) = 2,0#NXXX(T)
NCALL =2
GO TN 110G
210 CONTINUF -
CIFLUART (LT LUARTAY 10T 230
NFATL NFATE + 1
X7 =X(114NXXX(T)
aoTNA 240
210 UarTN XnaeTv
240 CANT MR »
260 IF(MFATL ,FN,M)YaNTH 260
GNATA 2715
260 DO 290U I=K1.k2
TR(NPXXX(TYRTLTXXX(TYY &0 T 200
280 CANTINUF

U]

i

GN TO 385
290 nN 310 1=K14K?
210 nXXX{1 BXXXALTI V24

1SH NEW AASE  POINT
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-
N
Q
>
B
—
"

+ o~
—~ 1l

bt N

1F (MNREX,FNL1) O TO 330
N TN 340
330 KKK=¥KK+1 :
IF(KKK JMFLIPOTINTY 6N TO 340
CALL URFAL (X ULNWY
WRITE (As2) MYZULOW o (X{T)s I=1eM)
KKK =0
240 COMTINUE
IF(MY JAT MAXMY A0 TN 385
MAKFE A DATTFRN MAVE
» NO 280  1=X14.K2?
A0 X(T) = X(1) + (X(7) - XO{I}))
NCALL =4
GO TN 100
355 CNANTINMUF
IF{UART (LT, UARTN)Y AROTO 370
NN 2A0 =] 4K2

260 X(1) = X

27¢ NN 280
380 XN (1)

A e~X r— o~

ane (AL% o
la]
102 CALt NPT

108 [F(NMVIAL ,FR,0)GNTN3RT
TR aCT qMAXMYWRTITE (694 YMAXM
Y=
2IRT RETURN
2 EARMAT (10 s 1L 93X 9BF 16,2/ (24X stF1A,8Y) )
4 FARYAT({TH N JADHNN FFRASIRLSE SNLUTINN AFTFR ALLNAYARLE NUMRER NF MOVES
I%Mgh(v 2414/) ,

)
X
104 CALL NDTIME2IX UAR T oPHT ¢RST o NMCNMNS o NFRUSsMVIAL o)
)
)

cn 10T 0117
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SURRNAUTTINE NDTTMED (XsUART o PHT ¢ BST ¢NCANSoMNEQIIS gMYINL 4R )

DIMENSTIAM X{T1)sPHTI(1)s2S5T(1)

(‘f\lﬁ“(‘ﬂ dak \Q\OﬁF‘x

VERY MINOR VINLATINNS NF [MFAUALITY CONSTRATINTS SHOULD NOT MAKF
THE FNTIPRF S"lUTInN INFEASIRLF. THFREFORF TEST FOR PHI(T11,GEL2ERC
WHERF 7FRA==],0F-10 : .
ZFPN=~1,F=1C

NVINL =0

SUmMi=n,.n

QUM? 0 (‘

CALL UQFAL(XyJ)

SFFX? FNALTY FUNCTINONS =

THE ARTIFICIAL ORJECTIVE FUNCTINN 1S OF THE FORM
UAPT=URFAL + R#SUM(T,/PHI(I)} + SUMIPSTI{UY*22)/85QRT (R

NIV=SORT(R)

[FINCONS  LF ) aNTA1T2

CALL ’ﬁ“ST(X;"”~$9°uY’

NO 112 I=1.NCONS

IFIPHT (T) 47 4ZEROYIANTNTILT

NVIN =MVIOL 4+

ADD A SFVERFE PEMALTY TN ANY PHI(T) WHICH 1S VIOQLATED
SUMIT=SUMI4+ARS(PHI(I) I #10,°F+20

GATNM1 12 i F
AVOAID NIVINTMNA RY ADDRAXTVATFILY ZFRO. THERF 1S MO POINT PENMALTIZINA
A VFRY SMALL PHI(T)Y AnNYWAY

IF(ARS(PHI(T)) L Ta=ZFRAYGATOYIT?

SUMI=SUMTI+R/ARS(IPHTI( D))

(’('\NT ! '\Il IC'

IF(MF”P§ LFeIANTO1YS

CALL rnurq(x.nqv.wcnus)

nA 114 J=YsMENYS

SUMZ=SUM24(2nS(PST(Y) ) #%2)/DTV ) 18.
UADT =0+ SUMY SV _ :
PETURN

END

co 107 cn37
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SURRAUT INE ANSUWFR{Us X sPHT sDST sMeMCONS oNENUS)Y

DIMENSTON X{1)sPHTI(1)sPST{1)

COMMNAN KN gMANEX

THTS SUeRAUTINE 1S USFEN MERELY TH OUTPHT THE FInal SOLUTINN TN A
ANDARD FARM, IF AN ODRTIHMUM 18 MNT PRACHEDIKN=] I THRFMN THF RESULTS

THE 1LAST !TFRATIHN MAY RE PRINTFD 0OUT,

L URFALI(Xst)

T
T
A
F(kn :q.u)fﬂTﬂl
YR
R
30

I AREEREREY. B

k!

COMSsPHT)
9DH1(I7’1=79NCON5,
“yenTol0

WDST yNENALIS)

(TsPST(T)eT=
,TAX.7=UQ=SUL
Xe2HU =4F1648/
FARMA 1921Xs22HNDT M
FARMA CX o I PHMINTMUNM
EARMAT (9B X 92X { o 12421
CARMAT( THa g 22K TNMEAULIALTT
FADMAT [ 2AX g AMDMHT{ o172 421) F
FARMAT{ 1H=g? 22 CEAUALTITY Con
EARPMAT( 22X e AHDST{ 412 92M) = F
PETURN

EMD

NN Nne

X- -—

ITFRATIONG /)
M FOUNDs /)

FﬂﬁVA

e B
P I )

<nCC
£l
u{\.nu
Voo >-

&
A

I
9’
b
N
’

cn 107 c021
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