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QUESTO FROGRAMM&E ESEGUE LA MINIMIZZAZIONE LI UNA FUNZICOeE GERIETTIVO
N-LIMENSIONALE NON VINCOLATA CON LA SECONDA IMFLEMENTAZIONF

UEL METOLO DI SUTTIC1975) In DOFFPIA FRECISIONE

IFRINT=0 FRESENIA LA STAMFA DEI SOLI RISULTATILI FINALI

IFRINT=1 FRESENTA ANCHE LA STAMFA DI RISULTATI INTERMELI

N RAFFRESENTA LA DIMENSIONE DEL LDOMINIO DELLA FUNZIONE DA MINIMIZZARE
IFMAX RAFFRESENTA IL MASSIMO NUMERO NI VALUTAZIONI

I FUNZIONE CONSENTITO

AMU RA&FFRESENTA IL FASS0 INIZIALE FER Léa RICERCA DI LINEA

EFS E° LA FRECISIONE SUL FUNTO DI MINIMO

EFSl E7 La FRECISIONE SULLA FUNZIONE

EFSSsEFD4 SONO I FARAMETRI FER DEDURRE LA FPRECISIONE MONODIMENSTONALE
balla FRECISIONE N-DIMENSIONALE

X RAFFRESENTA IL FUNTO INIZIALE
DIR RaFFRESENTA LA MATRICE DELLE DIREZIONI DI RICERCA
DIMENSION X(S0)DIRCSO»rSO)
LOUBLE FRECISION XeFsDIRs XMUPEFS»EFSI
READ(S»14)IPRINT
14 FORMaT(IL) .
100 REAL(S,Z2INy IFMAOAX» XMU»EPSEFST
2 FORMAT(21I5,3015.5) |
READ(S»4)EFSIYEFS4
READNCD»4)(X(I) e I=19sN)
4 FORMAT(4015.5)
WRITE(S21)N
i FURMAT(LHLI» 3HN =»13)
WRITE(S210)1FMAX » XMU
10 FORMAT(/9yiX»7HIFMAX =916 7 X2y SHXMU =9liid.7)
WRITE(S»1D)EFSYEFSIH
19 FORMATC(/2 11Xy SHEFS =9Di367SX2y6HEFSL =yD13.6)
WRITE(&6»13)EFS3»EFS4
13 FORMAT(/»iXsSHEFS3=»l1i13.6»SXvSHEFS4 =»[113.6)
WRITE(Sr16)
i6 rURMAT(/»1Xs2ZHX=)
WRITE(S»17)0(X(I)sI=1sN)
17 FORMAT(4(2X201i4.7))
[y 8 I=1+50
[ 8 J=12950
8 DIRC(I«J)=0
L0 9 1=1,50
¢ DIR(I»ID)=1
CALL CNSD(XsNeFrDIRIEFSIEFSI'EFSI EFPSAy iFMAX s XMUs IPRINT)
S STOF
END

SUBROUTINF CHNSI(XANIF+sLIRSEFSY»ZFPSLvEFS3»urFSA4r IFHAX  XNU s IFRINT )
QUESTO SOTTOFROGRAMMAA LSEGUE LA RICceRCA N-DIMENSIUONALE
DIRL E’ IL VETTORE FOSTO NELLA L-ESIMéA COLONNA HELLA MATRICE DIK
ALFHA RAFFRESENTA IL FASS0O GREBITRAGRIO
IFMAX1 RAFPFRESENTA IL NUMERDO DI VALUTAZIOWNI DI FUNZIONE
ANCORA DISFONIBILI
I E7 L7INDICE DI CICLO
K E’ L7INDICE DT ITERAZIONE CHE NON SUFERA N-1
DIMENSION X(S50) e XO0(20)D(S0)
DIMENSION XA(S50) s XE(S0) + XA1(S0) s NIRC(SOs SOOIy UIRN(SO)
DOGUBLE FRECISION XArFsUIRYEFSPEFSL»aU
LOUELE FPRECISION X¢yXOsDeXEr XAl DIRNYSCrEFSZesFAavrAlLFHAYFAL
ODOUBLE FRECISION AMAXFO» XMOD
SC=xXMU
IFUN=0
oLl CALFUDCXArNsyFA2 IFUN)
[=0
i I=1+1
IF(IFRINT) 32533+32
32 CONTTNUE
WRITH (6,801
BO Fo"MuT/lyre/s/2/91X»’CIL_0 I="913)
33 COWTINUE
K=Q
KR=RK+1
[FOIFPRINT) 349235934
34 CONTINUE
WRITE(S6+88)N
88 FORMAT(/+ /921Xy’ ITERAZIONE K="y 13)
35 CONTINUE
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DO 3 II=1+N
3 DIRNCII)=DIRCII«N)
IFMAaX1=1FMAX-IFUN
C MINIMNIZZAZIONE LUNGO DIRL CON L=N
IF(IFRINT)369372 36
36 CONTINUE
WRITE(Sy 74 (XG(IEB) s IB=1¢N)
74 FORMAT(LX» 2HX=»40115.35)
WRITE(&+8Y)FA
89 FORMAT(1IXs2ZHF=+0.40,20)
WRITE (6¢93)
3 FORMAI(LIXy "MINIMIZZAZIONE MONODIMENSIONALE’)
37 CONTINUE
EFS2=EFSXEFS3
CALL SEARD(DIRN IFMAX1»EFS2»XAsNsFAy XHU»SC» IFUN)
IF(IFRINT)3B»399¢38
38 CONTINUE
WRITE(6:94) (XA(IR)Y s IB=19sN)
WRITE(6,8Y) ki
39 CONTINUE
' LFOLFUNLGTIFHMAaX) GG TO 1001
L=0
4 L=L+1 :
IF(L#GTt(N_H)) GO Tﬂ 45 _
C ESECUZIONE LEL FASSDO ALFHA LUNGO DIRL L=iressid=N
DO 41 II=isi
41 DIRNCIID)=DIRCII»L)
ALFHA=DMAX1 (DAES(SCIX0+Sr1.D-4)
DO 42 II=isN

42 ARI(IID)=X4(II)+ALFHAKDIRNC(II)
CALL CALFUDCXAL»NsFAL» IFUN)
IFCIFUNLGT.IFMAX)Y GO TO 1001
AMAX=LUMAXT (EFS1EFS1IXLARS(FA))
IF{(FA-FAL1)Y OT.AMAXXQ.001) GO TO 43
L) 44 JI=1sN
DIRNCII)==-DIRNCII)
44 XAl(II)=XACII)+ALFHAXDIRNC(II)
CALL CALFULD(XALsNsFAlsIFUN)
IFC(IFUNL.GE.IFMAX)Y GO TO 1001
AMAX=IMAX1(EFSIiEFS1XDABS(FA))
IFC(FA=-FAL) GT.AMAXX0.,001) GO TO 43
GO TQ 4
S CONTINUE
C MININIZZAZIONE LUNGO DIRL CON L=1l.+++N-K PER FALLIMENTO F&SSUO ALFHA
L=0
o L=L+1
IF(LGT+(N=K)) GO T0O 1000
D0 51 II=1+NW
DIRNCII)=DIRCIIL)
DO 351 II=1isN
991 XO{II)=XA(II)
FO=Fi
IFMAaX1=IFMAaX-IFUN
EFS2=EFSXEFS4
LALL SEARRDCOIRN IFMAX1»EFS2y XOsNsFOr» XMUSC» IFUN)
IFCIFRINT) 319433931
31 CUNT IRUE
WRITE(6+95)
9 FORMAT(LXy "MINIMIZZAZIONE MONODIMENSIONALE IN QUANTO FALLITA LA RI
RLERGR DI UN FASS0 ARBITRARIO DI DISCESA’)
WRITE(SsF4)(XOCIRB) s 1B=19¢N)
WRITE(&¢89)F0
433 CONTINUE |
IF(IFUN.GE.1FidaX) GO TO 1001
C ESECUZIONE DEI CRITERI LI'ARRESTO
IF(DaBS(SC)Y .GT.EFS) GO TO 113
ANAX=IMAXI(EFSL1yEFSTIXDABS(FA))
IF((FAR-FQ).CT.AHMARX) GO TO 113
GO 70 %
CONTINUE
DO S%93 II=1sN
993 XAl(II1)=X0(II)
Frai=FQ
GO TO oé
43 CONTINUE
IFCIFRINTIZ2O09 21920
20 CONTINUE
WRITE(&6,99) .
Y FORMAT(LIX» "RICERCA RIUSCITA DI UN FASSO ARBITRARIO LI DISCESA’)
WHITE(S6+94) (XAL(IB)»IB=1yN?
WRITE(SH6r8F)FAL
21 COrMt InUE
56 CONTINUE
C MINIMIZZAZIONI LUNGO DIRL CON L=N-K+isseN
JEN=iy
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EFSZ=EFSXEFSS

CALL SEARDCOIRN JFMAXI~EFS2sYA1L+MyFAL1 s XMU»SC» IFUN)
IFCIFRINT)IZ2y 23922

CONVIWNUE

WRITE(S62TF5)

WRITE(SyT4) (XALC(IRB) » IB=1yiN)

WRITE(S:89) FAL

CONTINUE

IF(IFUN.GE.IFMAX) GO TO 1001

IF(J.EQ.NY GO TO 462
GO TO &

CONTINUE

C CALCOLO DELLA NUGVA MATRICE DELLE DIREZIONWI DI RICERCA

/1
73

81
147

1001
104

1000
100

1002

XMOD=0,0

[0 8 II=1isN
XMOD=XMOD+(XAGIC(II)~-XACII) )XXk2
XMOD=0SART (XHMOD)

DO 7 JJ=1sN

IFCJJ.LT.L)Y GO TO 7
IFC(JJ.EQ.N) GO TO 71

D0 72 II=1sN
DIRCII»JJ)=lIRC(II»JJ+1)

o 10O 7

D0 73 II=1yiu
DIRCII»JJ)=XALC(II =X (1II)
CONTINUE

[0 Bl II=1sN

XACILD)=Xa1(11)
DIRCITIsN)=DIRCII»NY/XMOL
FaA=FA1l

IF(KLEQ.(N=-1)) GO 70 1

GO T0 2

WRITE(6y104)
FORMATC1IHL s 14HIFMAX EXCEEDELD)
GO TO 1002
WRITE(&69100)IFUN»IK
FORMATC/» /9 iX» iHOFTIMUM FOUND AFTER ISy iISHFUNCTION ChlLLS» s

115y /HCYCLES» » IS»11HSIMFLE IERy)

CONT INUE

WRITEC(S»101)

FORMATC(/» 1 X9 ZHX=)

WRITE(&6+102) (KACIL) e I=1isN)

FORMAT(A(2Xy[114.7))

Wr. IT-(6y103) FA

FOXMATC(/» LX» 24HMINIMUM FUNCTION VALUE =014 7)
RETURN

END

SUERROUTINE SEARD(Dy IFMAXLyEFS2: - XOrNrFOsMUs Xy ZFUN)

C QUESTOD SUITOFROGRAMMA ESEGUE LA RICERCA MONODIMENSIUNALE
C MU RAFFRESENT#A IL FPASSO INIZIALE PER LA RICERCA MONODIAENSIONALE
C EFS2 E’ LA FRECISIONE NELLA RICERCA MONODIMENSIONALE

DIMENSION X0(S0)sL(50)»X1(50)
OOUBLE FRECISION DvEFS2sXOyFOyMUsXvFyXivLVeFVeDEsFE
DOUELE FRECISION FCrDCyXSTEF»XINC»DAsFA

ITEST=3

MU=DMAX1 (DAES (X) v i « SXEFS2)

XSTEF=DSIGN (MU X)

X=0.0

F=FO

C CALCOLDO DEI FUNTI DA INTERFPOLARE
o1l GO TO 2000
2100 GO TO(i»2+335,338) s ITEST

i

O 70 I=1sid

70 X1(I)=X0(I)+X%D(I)

2

CALL CALFUD(X1sNsFs IFUN)
GO TO 31
CONTINUE. -

C CALCOLO LEL MINTMO MONODIMENSIONALE

DO 377 I=1+N

377 X1(1)=X0(I)+DVRD(I)

CALL CALFULIXisN-FVsIFUN)
IF(F=FU)50+50+59

59 F=Fy

X=[1Y

50 IF(F,.,LT.FO) GO TO 690



F=F0

X=040 |
123 FORMAT (iX»14)
60 TO 2200

60 [0 30 I=1IsN
30 XO(I)=XO0CI)+XKD(I)
ul TO 2200
335 CONTINUE
GO TO S0
336 WRITE(&62122)
122 FORMAT(1IH1»14HIFMAX EXCEEDED)
GO TO 590
2000 CONTINUE
GO TU(91,222:222)»ITEST
222 IS=6-1ITEST
ITEST=1
TINC=1
XINC=XSTEF+XSTEF
MC=15-3
IF(MC) 424,15
3 MC=MC+1
IFCIFMAXI-MC) 122159215
C C CASO IN CUI E’ STATO RAGGIUNTO IL MASSIMO NUMERO DI VALIITAZIONE
C DI FUNZIONE
12 ITEST=4
43 X=DE
F=FR
IFCFEBE=-FC) 15913044
44 X=DC
F=FC
15 60 70 21090
@i GO TO (0rébe7928)91S
8 15=:3
4 OC=X
FC=F
X=X+XSTEF
GO TO 3 |
C CONFRONTO TRA VALORE DELLA FUNZIONE NEL FUNTO INIZIALE E NEL
C FUNTO ATTUALE |
7 IF(FC-F) 991011
10 X=X+XINC
XINC=XINC+XINC
GO TO 3
9 LEB=X
FE=F
XINC==XINC
GO TO 13
11 DR=DLC
FE=FC
[IC=X
F=F
13 X=JC+DC~-D3
15=2
GO TO 3
é6 LA=0ER
De=0C
FAa=FRB
FE=FC
32 DC=X
FCaF
GO TO 14
o9 IF(FB-FC) 16¢17¢17
17 IF(F-FRB) 18:32+32
i8 Fa=FB
DA=DER
19 FEB=F
[E=X
GO TO i4
16 IF(FA-FC) 212120
20 XINC=FA
Fa=FC
FC=X1INC
XINC=DIA
Da=0C
DC=XINC
21 XINC=LC
IFCCDV=DRYR(DV-DC)) 32222922
22 IF(F-FA) 23+24,24
23 FC=FE
DC=DE
GO TO 19
24 FAa=F
h=x
i4 IF(FB=-FC) 25+25:+29
25 ITINC=2
XINC=DLC(C



- }h -

IFCFB=FC) 29940529
C CALCOLO DELL’ASCISSA DEL VERTICE DELLA PARABOLA INTERPOLANTE
29 DU=(Fa4-FB)/(DA-UB)=<(FA-FC)/(DA-LC)
IFCOVX(DE=-DC))33+33+37
| 37 IV=0.SX(DE+DC-(FEB-FC)/LiV)
C ESECUZIONE LEL CRITERIO DI ARRESTO CON FRECISIOME ASSOLUTA O RELATIVA
Sé6 IF(DABS(DV-X)-DABS(EFS2))34234»35
35 IF(DAERS(IV=X)-DAEBS(DVUXEFS2))34r34+36
34 ITEST=2
GO T 43
36 I[S5=1
X=[V
IF((DA-DCIXR(DC~IV))3,26+38
38 IS=2
GO TO (3,40),1INC
33 I5=2
GO TO (4i+42)»IINC
41 X=DC
GO TO 10
40 IF(DABS(XINC=X)-=DABS(X-DC)) 42+42:3
42 X=0.5%X(XINC+LC)
IFC((XINC=X)R(X~-DC)) 26126+ 3
45 X=0,5%x(DE+0LC)
IFC(DE=-X)X{(X~-DC)) 26126+ 3
26 ITEST=3
GO TO 43
2200 CONTINUE
RETURN
ENL

SUBROUTINE CALFULRICKsNFoeIFUN)
GQUESTO S30TTOFROGRAIKMA CAL "OLA LA FUNZIONE DA MINIMIZZARE NEL FUNTO
ATTUALE
X RAGFFRESENTA IL PUNTO IN ClU: VIENE CANLCOLATA LA FUNZIOQHE
N RAFFRESENTA LA DIMENSIONE DEL DOMINIO DELLA FUNZIONE DA MINIMIZZARE
F RAFFRESENTALA FUNZIONE OBIETTIVO
IFUN RAFFRESENTA IL NUMERO DI VALUTAZIONI DI FUNZIONE ESEGUITE
POUBLE FRECISION X(30)sF
IFUN=IFUN+1
FuiQO K (X(2)=X(1)RX(I IR IX(2)=X(1IXRX(1))+(1-=-X(L)I*{i=-X(1))
1000 CONTINUE

v Nelw ARy

RETURN

ENI!
No= 2
[FHAX = 10000 XMU = 0.50000000 00
EFS = 0.1000000-04 EFS1 = 0,100000D-04
EFS3= 0.100000D 03 EFS4 = 0.100000D 01

X =
-0.1200000D 01 0.1000000D 01
OFTIMUM FOUND AFTER 268FUNCTION CALLE» 12CYCLES 1SIMPLE IEKR:»

X=
~ 0,1000002D 01 0.,1000005D 01

0+2554003D-10

MINIMUM FUNCTION VALUE
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IFUN

S00
o3
Q92
335
325
289
200
197
158
502
?43
783
243
242
280
175
209
207
46
89
68
253
204
229
137
178
206
197
193
197
190
128
239
218
210

923

[FJUN

/6877

2420
u&10
1814
1997
E-YT-1¥,
1286
1887
1323
2830
2347
1073
3538
2961
4790
722
L GéE
1021
129
207
138
L1171
2196
919
1110
77
1276
696
/76
HF7a
2033
1581
1654
12079
L1311

2934

TEMF

—

NS0 0ok e 0D

10

102
S50
364
98
257
263
=37
LOY
118
130

54
Sl

195

0.6853185E-11
0+1694644E-10
0.4928680kE~10
Qe4614324E~-10
0.1663981E£-08
0.4886158E-04
Q.,1043268E-22
O+ 36FuHEBE-22
Qs 999Y7406E-13
O Z2416260E-04
0, 2502328L-04
0.0000000E 00
0.1776357E-13
Cs1705303E-12
0.4571443E-10
0.1149114E-10
0.3028162E-03
0.2666667E 01
0.2666667E 01
0.26656667E 01
0.5435652E-12
0.4867218E~-12
0.637363%E 00
0.9829702E-07
Q0.3902016E-08
0.1164722E--09
) OFUB773E-D1
0.6958/J3E-01
0.6958773E-01
Q0:+95372CG0E-03
0.9547088E~-0%
0.9715007.-0J
0.1008360E-11
0.3739853E~-13

0¢1447365-09

Qe 1547769E-01
0.1331713E 00
G.1971987FE 00
0,35319635E-08
Q.2412440E-07
Q:1882/7/26e Ul
Delé&/71867/ 10
s 2008 SYLE-1 S
Q.8378724E~-18
Qs /836072 ~-04
Qe8uZlarsskE-04
Qel. 2656 2E-0 2
DeS5940 70 -0F
Vel Lot~
Qe a711lB:0E~03
Qe 35328BLlsce -0
WD, 3347 T8LE-07
e 7028 /E-07
QealaZBL /e Ui
e 1478578 o
Qe i 808 UL
D/ J08Y =02
Qe SHQU7S1IE—-0
Q732500508 v
Q92279959 8BE-06
Q. lnayBIAL~-0E
Qe/7P06453E-07
Qed46i3llE~U
Ve /85064 =104
Vs 7961 3L0E~un
Qe TG4 7Y4E~-00
» :-'."?fifr?ésnﬁ—lh
Qe Y77 ALEE -G
D 4. 847060~
QeA3213405E~0
Q0.2152653E~v



Table 4

NiROB N XZERO CYC ITER IFUN TEMF F

1 4 1 8 1 438 i8 0.18853370~14
1 4 2 7 3 406 i 0.789355250-11
1 4 3 15 2 810 30 0.52982470~10
2 4 1 7 3 350 19 0,41753560~13
2 4 2 8 3 470 20 0.24445470~13
2 4 3 5 3 300 16 0.6097524D-04
3 4 1 4 1 199 11 0.,94249000-23
3 4 2 4 1 199 12 0,45505250~22
3 4 3 3 1 143 11 0.,37741130~14
4 4 i 6 3 375 20 0.29099310+04
4 4 2 6 3 375 20 0.29099660-04
4 4 3 11 3 776 3¢ 0+250913101-04
S 4 1 4 1 193 14 0,2232696D-21
5 4 2 4 1 193 14 0,45213840-21
5 4 3 4 1 211 15 0.15263550-14
é 4 1 4 1 205 52 0.23282900-15
6 4 2 4 1 205 51 0.35312290-15
6 4 3 4 3 219 54 0.30232410-03
7 4 1 1 1 29 7 0.26666670 01
7 4 2 1, 1 50 8 ).2666667D 01
7 4 3 1 1 33 8 0.2666667D 01
& 4 1 4 1 175 12 0.36277900-11
8 4 2 4 1 194 13 0.45909150~11
8 4 3 4 1 197 14 0.63736400 00
9 4 1 3 1 128 105 0.69617230-08
9 4 2 3 1 126 104 0.,46537921-07
% 4 3 4 1 180 144 0.35015500-12
10 3 1 4 3 227 156 0.69587720-01
10 4 2 4 3 227 160 0.69587720-01
10 4 3 4 3 227 156 0.6958772D-01
11 4 1 2 3 87 27 0.9720844D0-05
1 4 2 2 3 106 41 0.94999480-05
11 4 3 3 2 152 44 0.,97147041-05
12 4 1 4 1 191 21 0.6416760D-13
2 4 2 4 1 188 28 0.21908300-13
12 4 3 7 1 449 39 0.1317098D-12
NFROB i XZERO CYC ITER IFUN TEMF F
i 10 : 14 . 3637 222 0 i7a7iiil OO0
1 10 2 7 . 2435 i53 0.33236F60-01
1 10 3 10 ? 2313 163 0.2777195D 00
2 8 1 9 7 1693 - 105 0,18214090-08
2 8 2 10 7 1887 1i8 0.34750350L-07
2 8 3 19 7 3558 234  0.9311145D-i0
3 10 i 3 2 696 45 0415369210-20
3 i0 2 3 2 696 45 0,15460870~20
3 10 3 2 S 718 41 0.33426670~13
4 10 i 10 9 Xi42 239 0.89549730=04
4 10 2 8 7 2480 i90 0.74153620~04
4 10 3 6 7 1858 144 0.102199iL-03
5 10 1 5 1 1245 109 0.13648370-13
5 10 2 S 8 1420 i11 0.8588377D-1i0
5 10 3 é 3 1633 i24 0.70620400-10
4 10 1 s 8 1340 723 0.4473892011-06
é 10 2 5 é 1282 693 0.321489&0~10
6 i0 3 4 8 1092 $91  0.768i4830-1i0
7 10 i i 1 124 25 0.4142857 01
7 i0 2 i 1 217 39 0.4142657D 0i
7 10 z 1 1 211 26  0.4147857D 0i
8 i0 1 ? é 2278 180 0.i7731740-09
8 10 2 10 i 245] 194 0. 63558590-12
8 10 3 il 2 3179 252 0.38788800 0i
¥ 10 i 3 1 570 X241 01106292016
9 10 2 2 1 298 1697 0.11660620-04
? 10 3 4 ¢ 1072 6099 0.46126460-06
10 10 1 2 9 552 679 0.95209440-04
10 10 2 2 9 555 951 0.76083880-04
10 10 3 2 9 552 679 0.95209440-04
11 10 i 10 9 3447 2694 0.2545644D0-03
11 10 2 8 g 2666 1863 0.2943835L~03
11 10 3 9 8 2974 2052 0.29520270L-03
12 10 i 9 i 2149 602 0.47777140-02
12 10 2 5 8 1294 366  0.47777130-02
12 10 3 12 S 4379 1186 0.0718247D-01



