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*GENERAL MULTIVARTIFALE QFARCH PREGRAM TR MINIMIZE A C9ST FUNCTISN
FUGING PATTERN SEARCH 9 IFIEn TE INCLUDE CONSTRAINTS.
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C*JEFINTITIONS

»
MPweweNUGBEHR GF PARACETERS TH BF STARCHED (INTEGER)
Duwew=PARAMETERS To 4F SFARCHED (VECTAR 8F LENGTH NP}
STEP e INITIAL STFP S17Z8 8F FACH PARAMETER (VECTER 3F LENTH NP)
WPASSewUMBER BF DASSES THRMIGU 2ATTo2y WITH THE STEZP SIZFE 8F £ACH
PARAMETEN DELJCED AY A FACTHR HE 1(
JA=m==GUTPUT SPTIRL AVATLABLE I[N SURNAUTING PATERN
[9=0nesehn BUTPUT
T=1eaeem 1AL ANGWER ONLY, PRINTED
[9200eeaRegyllTS AF EACH  ITERATION PRINTED
I9=3e e eRaQLLTE AF EACH GTEP PRINTED
CEST=-=CURBFIT VALUL «F TaE CRITERIOY FUNCTIMNN BEING MINIMIZED

PR R B T T T "SI AR O SN T S T D R S T T A L B
SIPPRRTING PROGRAMS WWICH “UgT BrF “ITTEM BY UGFR
IEUNDSIP, 10UTY==aGUR s JTINE #2I1TTEN By USER TR CHECK FEBR BHUNDARY
VISLATIENS FER A ParTICUILAR VALUE OF THE VECTSR Ps  PREGRAM
SHAULD RBRE wRITTCN 29 wWeE'y A VISLATIAN 2CCURS I9UT 1S SET EQUAL
TR OENE AND vl N8 OVIBLATIIN £CCJRS SET ERUAL T ZFRO

PROCIP,CEST) --==sURRAUTINE WRITTEN Y USFR TH CALCULATE A VALUE
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DIMENSION PL3) »5TeRP(NPY,R1(3),82(3),T(3),5(2),0UMR(2])
COMMON DUML,LUMEZ, DiMZa s DU D6, TCBST

c
CoexxauNDTE#*aVECTORS B1,732,T,5 NEED SNLY BE DIMENGTIANFD 8Y A NUMSER
c - FUUAL Ta THr UMBrR 9F PANAYMETEXRSG, NP,
C
Comme-BTARTING POINT
NRD=NPAGH
L=1
[C«=2
[TTER=D

DR [=1,0P
Bi{lY=P{1)
201 )=P{1)
Try=0(1)
5 S{I)=STEP(I) <10
Comewn [MITIAL BUUNTAZY CarpCK AN CHST sVALUATIOEN
CALL 2oUNDE(FTBUTY
[FIIOUTLE-Q)52T1Y
IT(INLLEJ)8TRO
CRITE (A 1005
e ITE (4, 1000 (U022 (J) ,d=1,NP)
4 RETURN
e CALL PrROCIP,CT
31300 i

)
SUI2.LE=1)GRTALY
SRITEE, 1O ITVE2) O
e ITE (6,100 (U0 () ,Jd=1aNP)
RETURN
TCasT=C1
Crmemee==SE0 0 INNING BF PATTERN SFARCH STRATEGY
11 DEAY INRDEL S NRY
SH172 I=1,4%

12 SE1)=5(1)/10
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22
23

24

I7(18.LE+1)02TAR0
wZITELF,1003)
wRITE(E)1000Y (U SUJY,Jd21NP)

[FAILSQeC

PERTURBATIEN ARBUT T

2530 I=1,NP

{C=0

POT)=T(1)+5(1)

IT=1C+1

CALL BOUNDS(F,120UT)

IF(IBUTGT-N )05 THZR

Call PREUIP,LD)
L=L+1
IT(18.L.Te3)GRTAZ?
D ITE (A 002 L,C2
FEITELE,INCOY L P ) s d=lanP)

IF{Ci1=-C2)73,23,2%

IF{ICe3E2) 30 TH24a

S(1)=~5(1)

LATEZ]

IFaji=IFAfL*]

RPI)Y=sT(D)

LGRTAR3U

TCLYy=F(I)

C1=C2

CavTINIE

IFCIFATL«LToLPYGaTNRG

IF{ICKE e )3 TR0

IF{IOKLE 1 YuRTARE

CALL PBC(T,08)
L=l+1
IT(19..T«310ATA3Y
22 ITE(A L0020, CF

6L1



: WoITE (6410001 (Jr T(J),Je1svP)
31 IF(C1-C2)32,34,34
32 ICx=1
D233 I=1,NP

P(1)=82(1)
33 T{1)=Ba(I)
GRTRRY
34 Cl=C@
35 JH1=C

E2(I)=T(D)
IF(AISIRItI ) =B {1 ) Yo Taa01%435(StT))) 1B1=2181+1
30 CH TINUE
IF(IS1eE2emP)3nTPRYY
ICxey
ITTFR=ITTFRP41
{12, LTeP)ATESC
VRITE (6, 1000 ITTER, CH
S ITE (L2 LIO00Y {Je TUJ ) s =14 NP)
Ca==w=ACCELERATIAN STER
4 5d=1.0
Caas Ii=t,11
A4 I=1,WP
T =32{1)+Su*(B2(1)1-R1{1y)
7 PLTY=T({T)
S§J=8d=al
CALL BRURDRSITI18UT)
[F{IQUTLT-1)E0T34a
IT{TlerQallYICs=1
45 CenTINUE
b ¢ GRG7 Is1,MP
47 G1{1)=02(1)
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29

100

1000
1001
100z
1003
1004

- 1005

-GBTR20

D821 I=1,NP
T{Iy=ba(i)
CONT INUE
c3109 [=i.%°
PO1Y=T(I)

Cas57=C1

[(12,LE~CIRFTURN

w3175, 10009L,C1

WATTE (A INCOY LU R (Jd) s d31aNP)
QF TURN

FRIMAT(IZX,S(17,F12e68) /)

FORMAT(//141a% TTEATIAN NB. 5 1%/5%,54CHSTa »E415e6220%,
1 1UHPARAMETERS)

FaoMAT(1UX3H D es [, EXSHCYET=,E15.5)

FROSHAT(/Z1Z29HSTER T1ZE Far EACH PARAMETER }

FRAMAT (1711530 AVS (Feg AFTER L 175,2X,23UFUNCTIENAL EVALUATIBNS
1 BAOMEESTE,E 156, 20X, 1548PTIVAL PARAXETERS )
FERMAT(IR1SE- T ITIAL PARAYETEIRS 20T EF BUUNDS )
END

SUBRGUT IVE PEUNDS (P IRUTY

CIVENSION P(3) '

19J7=0

RETURN

Efs

/’/
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APPENDIX B
KALMAN FILTER IDENTIFICATION AND CONTROL PROGRAM

FOR SECOND-ORDER PROCESS
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KALMAN FILTER PARAMETER VALUES
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THE MAIN FRIGHA
>zv UTILIZES The

LEARITHY Fub Fego,®@

CUNERATER THE NUTRUT SF A SECEND-8RDER PRACESS
KALv AN FILTER SEC2YUNBIDER MeNDE, B33 A P
sCK CRNTRBL, FRIVISION IS MADE FOR ADDITIBN

mn SMERMAL MOAGUREMEST Nelsy WITH Seay, MU, AnD STANDARD DEVIATIBN

th;U-M.X\ ..\H} ﬂ.c ﬁ m

(N 3D

¥

A'SsKALMAN FILTRER EGTIMATES
PROVERPREVIOUS o3TIVATE 35 AuTeLT

.J_L.uﬂnf‘. Prory Ifain

s L

FSTIMATE SF DISTURSIANCE

J1=CUSRENT COLTREL ACTIaN

UREPREVIAUS CONTRTL ACTIAY

TL=CURRENT »UTP T

ZEPREVIG L mLUTRUT
ALBAD=Cipwr T _:>f a1 mq:n;»/nq

ALCALI=PREVIOLS

LhAn DISTURBANCE

PPLICTIT REALR(AnH, 8=

N
17
TH<M7UHQ; LA(zom)

b“*; th3.xfﬁ~m7ﬂ}sub~8mseﬁsjﬂs;maaﬂsﬂmucxs>4~}msﬂ>\xrzmﬂrs0ﬂu

P00y, nl(EC),ONZ2C0),RE(2 »TALZ200)

DIMENSION £T7),X(71,P(2)

,H<ﬂ lah LGE(ECT)
SETX=Uel)

INITIAL VALUES

NSERLC=41927
NTIVE=1
Pl1Y=347
PlR)=de 24
SAMRLT=.1
T=0.0

SR 205), AR 200) S TEUP (100D)
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GC(IVYsXK()
O0(1)=X{4)
NECLYsALEA!
CF{1)Y=utl

IS EES EES

CRUT INUE

N=nBPTS

Al=eile

Az1lie

MTay=1

CrLL CURVE(N,TALLT,L,NTRYA1,A2)
BTryY=2

CaLL CURVE(N,Ge, LT ,NTRYZAT12A2)
Ai=0C.0

APseC

T iy=1

CaLL CURVE (M, T3, 0T ,NTRY2AY2A2)
NT2Y=2

CALLL CURVE (N, DT LT,MTRY AL AZ)
Cartl CURVE(+LasDTLNTRYS AV 2AR)
CAlL CUBBYE (N, DT NTRY A2 A
Alz=2aeh

A'cf=-;j

NTRY=]

CAlLl, CURYE(* 2D, UT s TRY A4 2 A7)
MNTRY=2

CALL CURYE(N»DF 20T, MTRY,A12AR)
NMTHY=]

Al==100.

AP=hije

CArpl, CURVE (M, aNr e DT, TRYS A1 2A2)

{81
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CALL PLET(U';O-;?S‘Q’

STAP

EMn

SUZRAUTINE KALMAN(X,ZK, 300, U1, UZ,NTIME)
IMPLICIT FEAL* (Aab,BaZ)

THIS SURsGuTIMNe Jheg Tul FATENDED WALMAN FILTFR TR CALCULATE
ESTIMATES OF 1 STATE VARTABLES, X,8Y MOCASURING THE N8I1SY SUTPUT
CF THE PROZESS. NrfeESgARy INPUT 1NcLUDES!

PRz INTTIAL CAVARTANCE “ATRIX

AVl TIAL STATE VECTH? ESTIMATE
LEEPRETESS NTISE COYARTAGCE

BF s AnUREE T NMATSE COVARTAMCE
Z¥aroiaY enguPyATIAENE BF T PRECESS
MELLoBESR BF STATE VARTABLES ESTIMATED
LELUOHESR 27 STATE VARTAILES HFASURED

Paes]

DIMENSIBL ANCZY A7) (T, 7)0F (7273207, 7),PRADL (74 7)
1rCRBIB( T, 7Y PRuDT(T, 7))y 07,75 AT 7, 7)), FTUT72 702 PRILT27) ) 0K (72 7)

CaRe(T27VLIFRUT27), 748 (7,247}

CIVENSION X {7, 7))
EmIVALE Col {1, 1y, 48010
[F(STIME CTe3) 28 T 7 '

DR 8 J=l.M
RK(1,d)=0e0
P«i{lsd)=l.0Q
AR adY=la)

88T
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TInY=adhdX
[

2T Yivintdd
m“.oth_ﬁ;
ﬁlmvh:_ A
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00

7 FUi,3)=X(2)
Fl1,2)=X(1)
F{1,3)=XPI-EY
Fll,4)ayl+4(4)
Fl,0)sUg+TFREY
Fl1a5)=X(04)
F(Prd) =140
Fl3,4Y=1.0

Flayh)slab
F{R,5)=1.C
Flgss6)=1.0

CALCULATE TRANSPOSr 3F JACCB3IsaN

Ne 2 Isl.hn
DR 2 J=1,4
e FT(L, 1)=F(1,J)

SYSTEM ECUATIAENS

ANCLI=X U2 *X (I + XU 3 #XPREVHEX (&) * (Y14 X (5) ) +X(S5)* (UZ+DPREV)
AN(E)=A(2)
AN(3)=2x(3)
ANGa)=x (4}
AN(E) =K (%)
XN(B)=L(8)
KP2Ev=X(1)
PDPRREvesXs)

PREDICTICN STER

CALL MATRIN{Zs4M,MuM,F,2,0RAD1Y
CALL BATRIA(F, MMM, PRENDLLFT,PRADZ)Y

061



RS RS

Mo

409

™

CALL ADDI(M, M1, 2R06D0m, UX,PKY)
CORRECTIAN STER

CRYTINUE

LEE{1Y=XN(1)

a8 3 J=1,

HT(Js 1) =% (1, 4)

CALL MATRIA(24M,N,PLL,HT,PRENYY
CALL MATRIA(IavsNp - 2RED1,PREDZ)
CALL ADD( NN, P80, 0,PR0Nn3Y)

CALL MATWIA{(V Nty eS301,FRED2,PRODY)
NSER |

CH o4 lai,M

DIFF{I,1)=7¥v (1Yo (1)

CALL MATHIA(I 2 2 10 D3y 2IFF,2R802)
20 400 121,
ACTisXeq( 1,0y +23802101,1)

CALL FATWIX(tac iy, BRER3 A PREDL)
%5 I=s1,n

DEs J=1,™ ,

PRenel{,d)s0.0"

IF(I-ELe NPRED2(T1,.))21,0

RPREDE(T, IS8 M2(1, N =PRaniti, )
CALL MATwiy (5o MM, FRann,PL],P)

HUTREJT
AR =K (1}

CoHnTINJE
RE TR

T61



AN

YOO

ENT

SUBROUTIME “ATRIX(L s 4anNsA,B,0)

THIS SUBREHNTING PoafORMS THE “ATRIX MULTIPLICATIBN A%R T8 YIELD
THE PROCUCT HATRIX €, wHERE A IS (L BY M, B IS M BY N, AND C IS L BY
Na

[PLICIT REAL*Z (haHab-Z)
DIMENSION A(T27)sB475732C(7,7)
Cg 1 I=1,L
e 1 Jd=l,0
ClIsJ)=0.0
ne i X=1,~

1 ClI,d¥=C0T,d)+alT,g) =B, U}
RETU-N
ErND
SUSFSUTIVE ACD(M. N, A,H,C)

THIS SURNSUTINE A0S THE M BY N JATRIXES A AND B T8 YIELD THEIR
MoBY N OSUY, (e )

I“PLICIT ReEAL*3 (A-t,8aZ)
CIVENSICGNS A(727),847:730Ct7,7)
o1 I=1,v
o1 Jsipn
1 ClIpad=Atl ) +2(1s.1)
RE TURN
Ean
FUUCTIRN FEnRbiINGersy, M 6RTX)

C RANDS™ NUMBER LENERATOL-=MGRMAL DISTRIBUTIAN

SUsUs
XYax=1,0
XM 182040

61
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CALL PLST(?.?--‘.‘;O-C?,-ZE)

CALL PLDT(DeCs Neady) '
CALL AAIS e Depir 221,800 0, TIMINI)2TIMINDGY)
CALL ARIG G, Tertd 41,800,300, TEMINLY,TEM(N2))
CALL PL3TIC DT el

CALL FLAT{R.LrGe70 )

CALL PLATI{2e s Delism)

CALL PLOT{NeL ey =3)

CALL PLET (Uasler3)

CALL FLINEALTIV,TEY,01,0,0)

RETUYN

BN
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APPENDIX C
KALMAN FILTER PROGRAM FOR IDENTIFICATION OF FIRST- OR SECOND-ORDER

MODEL OF A HEAT EXCHANGER
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KALMAN FILTER PARAMETER VALUES
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YOO 0OM

BESNaEe!

100
10z
103

THIS PREGRAY SI¥ULATES THED OPECATIAN OF A HOAT EXCHANGFR AND UTILIZES THF

EXTENDED KALMAN FiL7TeR FOR MBOYL INENTIFICATISN. THE “AIN PROGRAM
INITIALIZES THE PRYATCZAL CYHARACTERISTICS 8F THE FXCHANGER AND THE
FRAPERTIES [F THE S-ECLL-SINE STEAM AND TUBE-SICR FLUID.

TARPILICIT REAL*S (A=<, °0=7)

REAL*#4 XD, Lt Iy

DIMENSION ALZ2Q,20) 020,253 TR0 ,,DL(3)

DIMUNSTIAON XOUuitso2)y,ununten2)

CAMMBN Ar-sT

CEMHEY AXPTLp AL AV 3522, 3L VTR, T30 SETPTANINESNTRY ,MTIYF
CAVNVEY XD L) 2 p €0 ™, KK, v

TH = TUSE SInt SLaln INLET TEMPOCRATURE

T3 = SHELL SIRe STra+ INITIAL TEWPERATURE

BLV2FLUTD VELSCITY/EXCHAMGER LinaTH

REAT (D102
READ(DITOT YLV, 2K21 1, 4K24L R, AK3P2
REATI(D,109) TL, TS0

WRITE{(G6,1021N

L ITELES LU RLY AR, Av 2102 AK32E
wRITE(6,103) T TEH

CALL SETUR '

PI1)=1+12

P{2)=da3

CALL PRIC1(R)

FORVGATIAOX F7 o301 %P e b Y ,FB el 8N aF5.4)
FERATIOX, 18)

EOR AT (A, Faalst X ,Fied)

CALL PLOT(Ce,0e,929)

eTRP

]

L6T
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OO0

YO

oy Mo

71

SURRIUTIVE PKPC (P

THIS SUBRRBITINE CAL CULATES THE INMITIAL FLUID A4S Wall TEMPERATURE
HROFILES A5D TwITIATES T INTEGRATIEN,

IMPLICIT Risl*z (Aar,Ba7)

REAL*®4 XU, M

DIMENSIGH T(20),F(2),A(20,20),8(20,20)

DIVENSIDNY XTU(2.7),J0uM (2020

CoMMIn A %, T

CHMMUN ALZ211,A2L2. 04322, RV T TS, SETPTA NG NEPNTRY, MTIME
Cff"'MUM thU"'J 'u')]'q} '<"-;U '1.) ’<Lf/: MDU”‘

'J"ni‘=~J'.U

CALCULATE ISITYAL s JInD axd WALL TEYPERATURES
FOR TUBE SIDE =Ll

GG 1aN#(AK212+aK322)1 /IRLVRAKZ I 1 *AK3E22)
TCI)=TOA{La+1e /8511 +T88/{1.453K1) :

e 71 =2,
T{I)=T(I=1)/{2e+]1n/55K1)+TSR/({1e+85¢ 1)
CR4TINUE

IMITIAL SETRPOINT
SETPT=T (%)

WNT=aN+1
NE 222N

Far TUBE wALL

D 72 I=nTenNE
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TOIYST{I-N) /08 a+ALAP2/AK212)+ TS0/ (1.+AK212/7AV3222)
CaONTINUE

MEN=E

NSTZE=HE

NPTSeNUNMTESR CF INTEGRATION STEPS
REAC(S,77)HPTS

FRIMAT(IY)

CALL INTOUNEN)NSIZE,NPTS,P)
RETURN

B

SUBRUUTINE INTS(NME,NSIZELNPTS,P)

THIS SUBREUTINET 1SS A FRURTHLARDIER RUNGE=XUTTA INTEGRATIABN TB
ARTAIN ThE CLRSEG A0F TIVE RESPINGSE BF THE HEAT EXCHANGER,

I“PLICIT REAL*3 (A, 0aZ)

REAL#*Z DEXP,olad

REAL*4 200N, XMy, 831, XREC, UREC, 3TED,C

CEMIN ApHL Y

CoMMaN DT, 12, D M30 kLY, TR, TSHL SETPT, N, NE,NTRY S MTINE
CHMON XREC, LREC, KT THE, KLw DU

CEFINITIAENS

“EG o= wUBrr BE FQUATISNS T Br SBLvED :
NS17k = AT7E SPECIYFICATI NN FSR ARRAYS =« MUST HE GREATER THAW BR
FLUAL T3 NPN

NRTS = \vark oF BSINTS TH RE STHRED FI? EACH 8F THE STATE VARIABL

DT = INTESGCATIAN QTER slir
Ara LN ATOT 2 ELEMENTS SF THE MATRIX FQUATIBN  XDAT = A#X+ H*

NUPSETe=2r=CHNTTANT FLiW RATE
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MACHW #3314 NYWIVHE &30 G=Chyl3G~=dn
30QW HALTID NYATIVA 2dGek=Ll54] 4==1=2830u6N

L O L WL

0*0 = 301 L01

O0a=

n=, Gx

4\.. =z (Gy44362

‘hbh/egl= =2 {(C) 44500

.d¢\.r. = () 44360

S0 = (£) 34200

L2768~ = (2)d443aD
7eld =

hﬁumummu

£ 3y M .m./

Te=1(

» TelhY

Oz341 L

TE41G=0348N
{E*0T47, =eNBILVIAII CuVUNYLG. FXZE oHL~huH;”>. rF)IvAanng TGS

S w1029y 3Lllay
(SenTs2)ivieudd QD9

»nm,:zxneum‘nvoqu

{(202)0annf(eu2)ddux (il r(eigidis nalshidn I

{(FIXAC{T)»7 LAISNDNIG

{(Eyaf(0eL

JdW3L e (h 2 ) A i0e) LACK Q)R (2Nl uf(LeSfC2IVI(9)a4363 ~8I8NINIC

SGM YD INNLyMIckdL LITI=-
. JaNLyyIddndl LFINI IRV ISHEDmal==]13840M4
thﬂ—_ n. T\ .ullﬁ
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1002

1C03

10C4

111t

MEDCOBN=Ce=PT CANTRALLER
=]--m0DzL CaNTREL ALGHRITHA

READ(D,521INURDER #nDCAN
ETTE(6a505)NDRDER, D0
YY(1l)=sUes

YX(2)=Qa0

GEOTS (1002, 1003),-.8x0ER
YA(3)Y=1e0)

Y¥(&)=0el

a5 TS 1004

YALZ) =06

YA (=17

CRNTINGE

YX(E)z=del

YX{6leis.

CRREYLEYX(S)
CPREVE=DPEEV]

ALAMDA=TIVE CBUSTAVT B FIRSTDRIFR SETPHINT RESPINGE
READISE, 1113480 2MDA

WRITE(A21111YALANDA
FRRMATIIX:FLC e &)

NUPSET=1+~STE P ChA G TN FLBW RATF
KOIPSET=21me5TER CoiA d5E TN INLET FLUTID TEMPERATURF
REAC(S, 85Ul INLEGE Ty SURSET,, v CHANG, LT

FORMAT{I 27, 1402X, T422%, 1)
AR TTE (6l HilPSE T, K JPGE T, KCHANGARNFIT

) FUTFAT(lk;Il:ﬁﬁrl?;EﬁlTQ;?x;IJQ

O 292 wT=1,nTD
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IF(NUPSET ehF o] e B5 e T NERKCHANG ) BH
RL\,‘:-?*H'_\’

CALL SETuP

CONTINUE

MTT={T=}

DF'.' 97 I'.I.I ‘,E‘.

XDeTily=

28 97 J--;‘Lh
STHRE=A{],J)

TE P {Jy=x(])

L=l

IF{JsEeler LeloE T, 4 U=TH

IE(JaE el ot Fq.i Aoy aniT et )v-IEOU)U’TB""lOO

It e E Tad st oo Tala BT B e1600YETR+D

JF oMb aa el W N w2302 T 110
JFINT G e S8 ToT21 00,

IF(NTeEL a4 0 )ErTHT 2150,

IFAINTsEL oL, GBS0 TRT2120
ERIORsSETHF T ()

IFINT«LT1)353 T8 401

IMITIAL VALULS FiR BalTRALLER

SAAPLT=CRNTRuLLED sAMPLING TIME

T3

(=0T Foh ZOMTINUBUS CONTRALLFR)

SARLT=2.0

XT=X (M)
NCHECT=SASPLT/0T+.001
NGAMPLs=""CHFC+?
SAMPLE=18
ERRGR1=ERRER
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(LAafAP )Y ARSI} 23332 + 0 = £b
i+ Yr = ¥
. rri=lLESEn
gvr = vyl

Dery = 0
UaNfT=Arwtel
Ter = 7
Ef1=r806G
no= Lyl
(1100wl G =2 (T7])wn
LT =190 50
JnALSE{r )Y L6
CalP el ) (CIX*x(M i) v+ () L50=(]1L0Gx ST
Sl=iy 20
26Gr=({ (13d)8u IC=gL 31 )/+0RGR)=5]
¢ifiti3=T8Gr03
TAGand=2ub »l
pela2bd(lensL1e8d) 3] Lnv

O
o

v
: ESg+{{*2/L2hvS ) S+ ((2)a/ *T)+&edx3 )1 {1 )d=S4 SO
i WHLTHLSTY 758INED 1 S
J
LO% 5l Gu
.

USH+ (DI XA= (R IAAZ ({1 ADEGdC+CI Y0 {GIXAT(TAIECCHTI J e ( {n )} XA=(S) XAT
I (2U0EHAR {E I XA THOLEZ R (Z2IXA=REGHEY o ( { LY SV S VIV 3 IXE=0T) 1 =5d 1041
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Lo al ao
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ol 2 J=1,"v
FTtJa 1) =501 ,0)

SYSTEM EIATIHYS

KSQ1)SROEI R (L4 XPREVHX (L) * (14X (6) ) +X(B)* (LU2+DPREV)
TEONCROER o7 e 13X (1) 3% (2) %X (1) +X () (L3 6X14))

AN2Y=A )

AME3) =AY

Kb h) =4 )

XN(5)=L(5)

ANLE)=A0A)

XRaEv=A(l)

DPEE ()

PRECICTIUM STED

CALL FATw I L0, VNN e

!F}p;.‘ H
CALL MATZ IR (g4, 4, PO, FT,PRI02)
CALL ADLUM, ¥ 1 BRODP, TK,PY)

CORFECTIEN GTED

CONTINUE

vy {(1)=40(1)

Ue 3 1=21.%

B3 Jsi.r

RTOds D)= (1 e d)

CALL MATHIX(E},uM,N,PLL,HT,PREDTY
CALL MATHIR(N, 1)) 0y PRENT, PRETY)
CLLL ADDI(Y v, PRl i PRANG)

PEola (s Yo Z{B R, 1)

CALL MpTolviy e, enal, puinz, PRInd)
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DT=2.0

Al=l40.

Ars5«0

wTyel R '
CALL CURVE(IPBINT, ¥REC,NT,NTRY,AL,AD2)
NTrY=2 ’
CALL CURVE(IFBINT,MAsDTINTRYS AL AD)
Alsw]letj

AB=Geh

NT2Y=1

CALL CURVE(IRAINT,B,CT,\TRY,A512A2)
MTRY =P

CALL CURVELIFPBINT,NCoDTsiTRYSALLAD)
CALL CURVE(IFEBINTINLDT, ITRY s AL2AD)
CALL CURMELIFOINTI AR OTaIRYIALLAR)
MTRY=1

Alz=wley

ARGt

CALL CURVE(IFBINT, FaDT,NTRY2A12AP)
CRTINUE .

KE T U

N

SURRGUTINE MATRIX( ,Mans A, 0

TUTS SURREBUTIME FESFIR#S THE ~ATRIX MULTIPLICATIEN A*B T8 YIELD

THE PReCUCT FATRIY C, VHEOE A IS | 3Y M,

3
e

I“PLICIT REAL*Z (A4 0=2)
DIVENSICH Aease)sR 161620 15,0)
Del I=1,L

e 1 Jdsl,h

Cli1,4)=0.0

B IS

MoBY

N

AND C IS L BY

AN



PO 00

£g 1 K=1,M
C(I;J)-‘-’C(IJJ?"‘A(I!{’*P-{K;J)
RETURA

[ Y s

[N

SUPF‘\'QUTI.‘-E A[)DfM;N]AIB;C)

Sty Lo

IYPLICIT FPEALY? {Rak,0-7)

DIMENSIEY 2 ),B (4261201606}

ooy =1,

A 1 \.}"'"‘1,!'\-.: :

ClI ) =All, )+ 010 1)

S TURN

END

SUSMRUOUTINE CURVE (N, TEM,DT,NTRY,AL,42)
DIMENSIE TINE00), TEM(BOD) ,BUF (500}
D71 I=1,%

TI(I)=tT1=1)y=27

Mlan+]

NEEsN+Z

T (ly=aC

TIM(NZ) =5k

TI N )=k

TE*{4i)=al

TEM#(N2)Y =47

IFINTRY STa4 )57 TR P

CALLL PLETE(ELF ,BU0G)

CALL PLCT(110,0.0,=-3)

CALL PLRTILa%sTel,3)

CALL ALIN(LesZerlo 421,742,040 TIMINLYTIMINE))
CALL AZIGBIUesDeritd 41, 8.2,90.00 TEM(NLY 2 TEM{NE)Y)

THIS SUBABUTING ADAS THE ™M BY N MATRIXES A AND B T3 YIELD THEIR
¥ M
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CALL PLEBT((alsrsa?,73)

CALL PLRT(7eksanr,2)

CALL PLEBT{ 75500 0,0)

CALL PLRT UL Telsal)

CRLL PLET L., 240 3)

CALL FLITEL(TIM, TEM . M1,0,0)
RE TURN

N
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