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¥

4450
1460
1470
1480
1490
i500
4550
1520
1530
1540
1850
iS40
1570
15K
1590
1600
16410
1670
1630
1640
1650
1660
1670
i6H0
1690
L1700
1710
i7z0
1730
1740
1750
1760
1770
1780
1790
{800
igi0
1870
1830
4840
iB50
1840
ig70
i8ag
iB8%0
1900
i91¢0
1920
1940
1930
19%0
196t
51970

4980
1990
2000
2040
2020
2040
2040
2050
2040
2070
2080
2090
2500
21490
2120
2130
2140
2150
2460
2470
2160
2490

INPUT "OPTIONAL CHANGE OF MHAX 1400),Intervu1,Timei FOR F~-SER APPROX (or0,0,00°,M1,11,T1
IF Mi=0 THEN Nch
H=Mi
Interval=Il
Tinei=Ti
REDIH X(H),Y{M),F(M)
Nch : INPUT *0OPTIONAL CHANGE OF
IF Ni=0 THEN Suni
N=N1
KEDIH A{N), BN
SumiiSumi=Sum2=Sun3=0
DISP *——=m—— PROGRAM RUNNING————— *
FOR I={ TO M
X¢I)=Timei+(I-)XInterval
IF X{IXY(D THEN F(I)=0
IF X{(I){0 THEN Minus
S=SIN(PIXX(I)/T)
C=COS(PIXX(II/T)
F(I)=BO+ACLIXS+BILIXED
Vka=0
Vki=3
FOR K=& TO N
Vk=2%CkVki~Vk2
Sk=Vkx8
Ck=VKkXC-Vk1{
FI =F (I I+ACKIRSHABCKIRCK
VkZ2-Vki
Vki=Uk
NEXT K
Sumi=Sumi+F(I)
SupR=8un2+F{I) %X (1)
Sum3=Sun3+F{IIEX(II*2
Minus tNEXT X
Mean=8um2/Suni
Var=5yn3/Suni-teun*2
fArea=8uni¥Interval
REEP
PRINT LINCL),"FOURIER CURVE HAS REEN COMPUTED™

NUMEER OF F-COEFFS(N) FOR F-SERIES APPROX Cor0)",Ni

PRINT *N0 OF READINGS=";m, " 'NU OF F-CUEFFS=;N

PRINT "MEAN="j;Mean," VAR="}Vor;"AREA UNDER CURVE="jAreo
INPUT *15 A CRT PRINTOUT OF THE F-SHRIES APPROXIHATION REQUD? Y/N”,Q%
IF Q%="N" THEN Fstore
PRINT LINCL),*I", "X (1), "FLI)"
FOR 1={ TO M
PRINT 1,X(I),F(I)
HNEXT I
Fetore:INPUT “MUST THE FOUSRIER CURVE BE STORED ON TAPEY Y/N",Qs
IF Q%="N" THEHN Bt
HAT Y=F
Rumber=H
Tails="N"
CaLL Rtd_store .
St:18T0P §

SUBROUTINE:

! Rtt_store
! -
!

! TH1S SUKROUTIMNE STORES THE RTD CURVE ON TAPE

SUB Rtd store

QPTION HASE

£GOM SHORT Y (k) ,INTEGER Number ,REAL Interval,Tinel,Hodestil,Nor, Hean,Var,Talls,E,R
DIM File%(b] .
REDIM Y(Humber)

DISP "INSERY THEF RTD DATA STORAGE CASSETTE"

PAUSE

INPUT *MUST EXISTING FILES RE DISPLAYED? Y/N",Q$

IF Qe="Y" THEN CATY

INPUT "ENTER. THE FILENAME FOR THE CURRENT DATA",File%
Bytes=4%(Mumber+id)

Rec~INT(Rytes/R256)+4

CREATE File$,Ren

ASSIGN #4 TO File$

PRINT #5;Mode%,Nunber,Inﬁerual,Tinei,Y(*),Nor

IF (Nor={) OR (Nopr=2) THEN PRINT #ijMean,Var

IF Tail$=*Y" THEN PRINT #4;C,B

SUREND {

5 AR TATAR IR oot B
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2roo
AR50
2220
2230
2240
2050
2260
22760
2280

. 2290

2300
23190
2120
2330
2340
2350
23460
2370
2380
2390
2400
244 ¢
2420
2430
2440
2450
24560
2470
2480
2490
2500
2518
2%~0

2530
2540
2550
2560
2570
2580
2590
2600
2640
2620
2630
2640
2650
2660
2670
2680
26%0
2700
2740
2720
2740
2740
2750
2760
2778
27u0
2790
2800
210
28290
2840
2840
28%0
2n60
2670
28840
28970
2900
29410
2920
2930
2940

T 219.

SUBROUTINE: Rtd_retrieve

!
!
!

! THIS SURROUTINE RETRIEVES A PREVIOUS RTD CURVE FROM TAPE

SUR Rtd_retrieve

OPTTION RASE 1

C:0M SHORT Y(X),INTEGER Number ,REAL Interuul,Tjnai,Hodc$[1],Nor,Meun,Vnr,TuLlG,C,H
DIN Filue$lél

DISP *TNSERT THE RTD DATA CASSETTE"

PAUSE

INPUT "MUST EXISTING FILES BE DISPLAYED? Y/N",01%

IF Qis="Y" THEN CAT

INPUT "ENTER THF FILENAME TO BE RETRIEVED" ,File$

ASSIGN #1 TO File$ .

READ #1,1

READ ?i;ﬁode$,Number,Interuul,Tinei

REDIM Y{Number)

READ #13Y(¥),Nor

I+ (Nor=i) OR (Nor=2) THEN READ %ij;Mean,Var

INPUT "DDES THIS CURVE HAVE AN EXPON TAIL? Y/N",Tails

IF Tall$="Y* THEi READ #(;C,H

PRINT LINCL)Y,Files;" HAS BEEN RETRIEVED";SPA(S) j "HODE I5 ";Hoda?

PRINT USING Iami}Tined

FRINT "NUMHER=";Number;SPALS)}

PRINT USING Im2jIntervel

TF TJajle="Y" THEN PRINT "EXP TAIL: Y=, EXP(~Kt) C=";C;* H=';B

IF Mor=1 THEN PRINT USING Ia3jMean,Var

IF Nor=2 THEN PRINT USING Imd;Maan,Var

Imi:IMAGE “FIRST READING AT",M,DDRDOD

In2 i IHAGE "INTERVAL=",.DDDDDD

1#3: IMAGE "CURVE I8 NORMALISED"/*MEAN=",D,DDD,"{secl AND VARIANCE=",DD,DDD," [sec*21"
In4:IMAGE "CURVE IS NORMALISED™/"MEAN=" D.DDD, "Isec] AND VARIANCE=",D,DDU," {DIHI.ESS}"
SURBEND |

SUHEROUTINE: PLOT

§
]
!
1 THE NEXT FOUR SUBROUTINES PLOT A GRAPH GIVEN VECTDRS OF X AND Y VALUES
SUE Plot{SHORT Xi¥),SHORT Y{%),REAL N,Xtitﬁ,Ytl1$,Hand$,x0,Xfct,YO,Yict)
OPTION BASE 1

SHORT XL C(NY, X2, YL(H),Y2(N)

Pltr=705

Nice=3 1¢0,4,2,%)

1NPUT "MUST DMLY PDINTS BE PLOTTED (SAME AXES)? Y/HN",P$

INPUT “INPUT LINE TYPE (0-7: 7=CONTINUOUS, 0=ND LINE) ",Lintyp
Lt$=UaL s (INTCLintypd)a®;”

IF Lintyp=7 THEN Ltg=";"

INPUY "INPUT SYMPOL FOR PCIMYS (N=NO SYMEOLI ", Symb$ .
IF Symb$="N" THEN Synbs= ;*

Na=N

iF P%="Y" THEN Polntsi

%1len=2%0

Yien=170

Xp=10004Xlen/ . 025
Yp=1000+Y1lan/ . 025
SUTPUT Pltr USING "K“;"IN;IPiOOO,iOOO,“,Xp,",“,Yp
QUTPUT Pltr USING “K“;"SCU,",Xpmionu,",”,ﬂ,‘,",Yp~1000
CALL ScalelY(%),Nn,Ylen,Nice,Y0,Ydiv)
Yfct=800/Ydiv
|
§ CURVE IS PLOTTED IN SELTIONS
Pointel ;s INPUT "INPUT NUMBER OF SECTTUNS FOR PLOTY,Bac
Nun=INT(N/Sec-,001)+1
REDIM Xi(Nun),Yt(Nun),XZ(Nun),YE(Num)
Extra=HuniSec—N
FOR I=4 TO 8ac
1F I=1 THEN INPUT "18 PLOT OF FIRST SFCTION REQUD? Y/N",Q%
IF I¢>% THEN INPUT *I5 PLOT OF NEXT SECTION RERUD? Y/N",Q%
IF Qs="N" THEN Nex
IF I=Sec THEN Numi=Hum-fxtra
IF I¢Sec THEN Numi=Mum
FOR J=4 TO Numi
XECTI=X(TH(T~L)ENUM)
YLCII=Y(T+(I~8)¥Num)
NEXT J
IF 1{Sec THEN L11
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2¢%0 IF Extea=0 THEH L1l

2760 FOR J=Numi+i T Nuw

2970 X4¢(T)=X(N)

2980 Yi(J)=10

2990 NEXT &

3000 Numt1=Num

3040 L11: IF Ps$="Y" THEN Pointal

4020 CALlL Scule(Xi(*),Nuni,Xlen,Nlce,XO,Xdiv)
3050 Xfct1=800/Xdiv

3040 CALL ﬁxls(ﬂ,Xlen,XO,Xdzu,Xfitf)

3060 CALL Axis(i,Ylen,Y0,Ydiy,Y1it$)

30460 Polnts?: CALL Truns(Xi(*),XE(x),XU,X?CT)
3070 CALL Trans(YL(¥),Y20%),Y0,Yfctd

3080 3

3090 ! POINTS ARE MNOW PLOTTED

3400 QUFPUT Pltr USING “K*j“SH",Synb$

3440 QUTRUT Pitr USING "K";“PUfLT",Lt%,“PA“,XE(i),“,“,YE(i),”;PD“
3420 FOR K=2 TO Nuni

3530 OUTPUT Pltr USING "K“;“Pn”,XE(K),“,“,YE(K)
3140 NEXT K

3450 OUTPUT Pltr USING "K®j3"SMj"

3160 IF P$="Y" THEN Nex

3170 t

3480 ! TITLE IS PLOTTED

3170 Xpi=XlenXx20

3200 Ypi=Ylenx3é

3240 QUTHFUT Plir USING "Kn g "PULPA",XpS, ", ", YR
3220 Nb=-,5%LEN(Hrad$)

3240 GUTPUT Pltr USING KRy RCP,Nb, ", Y, 0

32490 OUTPUT Pltr USING “K";“Lﬂ“,Hand$&CHR$(3),“;PU“
3290 MaxiNEXT I

32460 SUBEND I

3270 SUR Scale (8HORT X{x%),REAL Nn,axlen,Nlce,XG,Xdiv)

2260 1 THIS BUBROUTINE SCALES THE PLUTTER,RETURNIHG X0 AND Xdlv
3290 OPTION BASE A

3300 DIN Acci8)

3350 Acclir=15

3330 Accl(2)=20

3333 Acc(3)=25

3340 Acc(4)=40 ]
335" Acc{H)=50

33860 Acctbd)=B0

3270 Acc(7)=i00

2380 Acc(8)=150

3390 Xmax=Xmin=X{(1)

3400 FOR X=2 TOQ Nn

3450 Xuax=HAX{Anax,X(1))

3420 Kein=HIN{Xmin,X(I))

3480 NEXT 1

3440 Ndiv=Axlen/20

HAGO Xdiv=ARB({Xnax=Xnin) /Ndiv)

3460 H=0

3470 1FFL:IF Xdlv)40 THEN GOTD iffa -
3480 HES RS )

3450 Xolu=Xdivki0

3500 GOTO IFfF4

3L40 IFFPIF Xdiv{=100 THEN Ok

3520 H=H~1

35340 X ly=Zdiv/i0

3540 GOTO IFF2

3550 Ok:FOR I=L T0 7
3560 1F ¥dlv{Acct(I) THEN Found
3570 NEXT I
3580 STOP
I5%0 Found:Xdlv=Acc{T)/10%H
2600 XD=INT(Xmin/Xdiv)®Xdiv
w B&30 IF XO+MIiviXdivd=Xmax THEN 3gsoo
34620 IF Miee=3 THEM 3780
3640 FOR Jj=2 T0 0 STEP -2
34640 OUTPUT Xmin$ USING “HDD,DE";Xwuin
3650 Ymin$l5-J J,5-T j1="0"
3660 Xninsls5,51="0"
3670 Ng=3-Jj/2
3680 IF Xmin¢0 THEN XMin%[Hd,Nd]=UAL$(UAL(Xn1n$INd,Nd]7+£)
3670 X0=VAL{Anins)
3706 TF X0+Ndiv¥Xdivd=Xmax THEN 3800
37140 IF Nlce=2 THEN 3780
3700 NEXT T




3730 IF Nigaw=i THEM 3780

17A0 IF Nice{»0 TiEH STOP
3750 Y lem{Xmax-X ~/Hdiv

3760 ¥div=DROUND(Xdiv,3?

3770 SUREXIT

3¥a0 I=I+i

3790 G0OT0 Found

3500 SUBEMD I

BL0 SUR ijs(Xorv,Llan,ﬁini,biui,Titi&)
3820 ! THIS SURROUTINE DRAWS THE AXES
2@40 DIM Tit${38]

3840 Hin=Hinl

3HN0 Div=Divi

3860 Tite=Titld

38Y0 Plir=70%

3880 Len=Llen ", 025

1850 H=INT(L.en/20)

3500 Len=Llen/s,023%

I940 IF NOT ((Xory=i) OR (Xory=0)) THEN STOP
3920 OUTPUT PLltr USING wgW *pULPAD, D PDY
930 Kinec=B00K{4i-Xory)

%4940 Yinc=B00%Xory

" 950 IF Xory=0 THEN THm s XT™

39460 IF Xory=i THEN Tee=* ¥

3970 FOR I=4 TO H

3980 QUTPUT Plir USING "K“;“PR*,Xlnc,“,“,Ylnc,Tv
3990 NEXT I

A000 Xinc=lLen&(i-Xoryl

4010 Yinc=LenXXory

4046 OUTPUT Pltr USING “K“;"Pﬁ“,Xinc,“,",Ylnc,”;PU;PAD,U"
4030 IF Xory=i THEN GQTH Laby

4540 LabxiXine=-2,5

4850 Ying=~4

4068 pis="1,0;"

AQ70 GDTO Lab

A060 Laby1¥ine=-5.7

4090 Yinc=-,25

4400 Dis="0,4;" ’

A410 | ab:DUTPUT PLtr UBING “K“;“GP",xlnc,“,‘,Ylnc,";PRD,O“
4120 M=+l

4830 Xine=800%(i-Yory)

4140 Yinc=BOO¥Xory

31480 L=Min

4460 ReMin+(H-1)Y¥Div

4570 Hi=MAX(ARSLL) ,ARK(RY)

4180 L0=HINCQH5<L),ABS(R))

4560 IF L#&RLO THEM to=Div

A2060 TF Lo=0 THEN ! 2=0Dlv

A28 IF LGT{Hi/Lo))Y=5 THEN E_notat

ARS0 E=INT(LCT(Lo))

AD%0 IF (Lod=,4) AND (Hi{99999) THEN E=0
4240 FOR I={ TO M

A2%0 Lnbelz\ﬁln+(I—i)*Dlu)/in“E

4260 IF Laobelt)0 THEN 4290

AP78 Futd="XD.D*

4280 GOTO 4350

A290 N=INTC¢LET(ABS(Labells s+

4300 IF Ny=0 THEN 4330

A340 Frts="#M.DDR"

4320 GOTO 4350

A350 FM#S”“M”ARPT%(“D“,N)

43480 TF H{=3 THEN Frtd=Fntda" TLRPTECVDY, 3-N)
A0 OuUTPUT Lobd UBING Fratd;label

4360 Li=LEN(Lah%)

a370 LabsiLl=~i,L11=""

A380 Lnb%*Lna$&CHR$(13)&CHRS(3)

A3%0 QUTPUT Plee UTING wg gL B, Lok
A400 DUTPUT Plir USING “K")'PU;PR",XLnC,",",Yinc
A450 NEXT 1

44730, IF E=0 THEN A440

4450 Tite=Titea" x i

4440 Tit$=TRIME(TI1$)

4480 1

4460 LI=LENCTLITS)

4470 %p=Lan/2R{L-Kory)

A4R0 Yp=l en/B2¥Xory

4490 QUTPUT PYtr USING sREyPRAT,Xp, M, ") YP
AGDO Yingme s EXory~LL/2% (4=-Xory®

»
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4540 Yinc=~3%{i-Xery}-L1/4¥Zaery

4520 OUTPUT Pltr USING “K“;'CP”,X&(:,",“,Yinc
4430 Tits=Tit5&CHRS(3)

4540 OUTPUY PItr USING “K”;"DI"QDL$,"LB",T£t§
4550 IF E=0 THENM A640

4540 OQUTRUT Pltr USING “K";"CP0.0,8.35”

4570 FIXED O

ASHD Ee=yALS$ (EY&CHR$(3)

4598 STANDARD

4600 QUTRPUT PItr USTNG "K";*"L5B*,E%

4640 OUTPUT Pltr USING “K"3"DI &,0¢

460 OUTPUT Pltr USING “K";“PU;PAQ,0"

45630 SUREXIT

4640 E_notat:FLOAT 2 ’ h -
4550 FOR I=4 TO N :

4560 Lob$=UQL$(Hln+(I—1)*Dlu)&CHR%(i3)&CHR$(3)
4670 QUTPUT Pltr USING "K*; “LE",Labs

4680 QUTPUT Pltr USING “K';”PU;PR",Xinc,‘,",Yinc -3
4690 NEXT 1 ] .

4700 STANDARD s i
4740 E=0 E
4720 G0TO 4440 : e
473¢ OUTPUT Pltr JSING "K®=;"PU3PA0,D"
4740 SUBREND H

BT TR ST D e Y YRR

kS

2750 SUB Trans(SHORT X (%) ,SHORT X2(¥),REAL X0 ,Xfet)

4760 ! THIS SUBROUTINE TRANSFORMS VECTOR X INID ysoTOR X2 IN PLOTTER UKNITS
4770 OPTION BASE 4

4780 MAT x2=X i
4790 HAT X2=X2-(X0? 3
4880 MAT X2=X2X(Xfc1) -
4830 HAT X2=X2+({.5)
4820 HAT X2=INT(X2) 4
4830 SUREND }

484G 1 SUBROUTINE: F_store
4850 !

4860 ¢
4870 ! THIS SUBROUTINE STORES THE F~COEFFICIFNTS ON Targ
4880 SUB F_stcre(ﬁ,lntervnl,Tinei,N,T,BU,SHDRT ACKY,SHORT B{x))
48%0 OPTION HASE 1

4900 DISP *IMNSERT THE F~COEEF DATA CASSETTE"

4910 PAUSE

4520 INPUT “ENTER THE FILENAHE FOR THE F-COEFFS*,File%

4930 Bytes=4*(2¥ﬂ+12)

49540 Rec=IHT{Bytes/256)+1

4950 CREATE Files,Rec

49460 ASSIGN #1 70 Files

5970 PRINT #i;ﬁ,Intervul,Tinei,N,T,BO,A(X),B(*)

! Wﬁ:i‘mxmmw‘xmmmwc;.mmv:mv

4980 SUBEND !

4990 1 SUBROUTI! .: F_retrieve

Gopp | @ m———m—mmmemmmmmsm e

S0i0 !

5020 ! THIS SUBROUTIHE RETRIEVES FOURIER COEFFS FROH TAPY

50306 SUK F_re?rieve(ﬁ,ln!eruul,rinel,N,T,BU,SHDRT A{X),BHORT B{¥)?
5040 OPTTON BASE 1

5050 DISP “INSERT THE F-COEFF DATA CASSETTE"

5060 PAUSE

g070 INPUT "ENTER THF FILEMNAME TO BE RETRIEVED" ,Flila$

5080 ASSIGN #1 TO File$

50%0 READ #1,1

5400 READ ti;H,Interuul,Tlnei,N,T,BG

5110 REDIN AIN) BN

G420 READ #i;A(%) ,B(X)

5430 PRINT LIN(i),Files;"HAS RFEN RETRIEFVED® ;SPA(S) “ND OF READINGS=";]
5140 PRINT “TIHE1=';rinei3SPA(S);"INTERU&L=“3IntervaL

S150 PRINT "NO OF F-CUEFFS=“;N;SPQ(S);”2T=";2#T

5160 SUBEND i

Al

N ]

!
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APPENDIX XI.5

in i PROGRAM: P_MIX

20 1

30 ! THIS PROCRAM SOLVES FOR THE PARAMETERS OF A SIHPLE RECYCLE HODEL
40 H W.TH GAMMA DISTRIBUTIONS IN HOTH LOOPS,

SU ! KY HMINTHISING F=SUN(ACKI=A_eapll))*2 +SUMIR(K)I~-B_exp(K2}"2,

60 ! TWO Ok MORE PAIRS OF F-COEFFS CAN RE USED

70 1 MINIMIZATION SUBROUTINE "ZXMIN" MUST BE LINKED t

8o ! MAIN PROGRAN

¢ i e i iy

{06 !

£30 OPTION BASF 1

223.

420  COM INTEGER K{(i25),REAL Nf,T,ﬁ_e(i?S),B_e(fZS),Q(SES),B(i?S),Meun IVARIABLES NEEDED RY SUR Fun

i36 DIM X(ﬁ),H(iD),G(#),u(iE),a_exp(iES),B_exp(iES)

$A0 PRINTFR IS 15

1i$3  PRINT LIw'i),TAH(KD);CHR$(E7);“&dD';”PROGRAH: P_MIX*;CHR$(27); &dE”
160 CaALL F_retrieve(H,Inrervul,Tinei,NF,T,BD_exp,A_exp(*),s_exptk))
178 INPUT "INPUT MFAN OF F-CURVE",Hean

180 INPUT "MUST THE FIRST Nf PAIRS OF F-COEFFS BE 137°07 IHPUT Nf (or 0)",Nfi
$90 IF Nfi=0 THEN Ind

208 Nf=NFi

250 REDIH R(NF),A(NF),B(N?),Aﬁexp\NF),B_exp(NF),ﬁ_e(NF),B_e(HF)

220 MHAT A_e=A_axp

240 MAT B_e=B_exp

240 FOR J=1 TO Nf

250 KLI¥=J3

260 HEXT J

2780 GUTO Cal

28¢ lnd: INPUT “INPUT MO OF INDIVIDUAL PAIRS OF F-LOEFFS",Nf

298 REDIM K(Rf),A(Hf),B(Nf),A_e(NF),Bme(NF)

300 IHPUT ™INPUT THF No.s OF THE F-COEFFS CKCRYI™, KX

348 FOR J=1 TO HN¥

3z0 A_elIy=a_exp(K(3))

330 B_e{I)=H_sxp({K(I))

340 NEXT J

3508 !

340 1 CALLING VALUES FOR Zxmin

370 Col: N=4 1 4 PARAMETERS

30 Nslg=3 I DIGITS OF ACCURACY OF PARAMETERS
3908 Moxfn=700 t HAXIMUK 700 EVALUATIONS OF ¥

400 Iopt=0

410 JINPUT "INPUT INITIAL ESTIMATES OF THF 4 PARAHETERS™,X(1),X(2),X(3),X{4}
420 X(3)=X(31#i00

430 X{4)Y=X{4)¥10

440 DISP SPA(17); "kkkexkkkxt PROGRAN RUNNING *kRKERXLKR"

450 CaLL anin(N,Nsiq,Haxfn,Inpt,i(*),H(*),C(*),F,N(*),Ier)

460 X(3)=X{3)/4100C

470 X(4)r=X{4)/40

AB0  Meon2=((1-X{1))¥Hean~X{(2))/X(%)

490 Volfrar=X{2)/({1~X(1))kkean)

S00 R=X(1)/¢1~-%{i)?

5{0 |

s20 ) PRINTOUT OF RESULTS

530 PRINTER IS 7,1,WIDTHC13D)

S48 FLOAT S

S50 PRINT- LIN(S), "SUH OF SQUARES-HAS REEN HINIMIZED”

5460 PRINT ”PARAHETERS=';X(1);SPﬂ(E);X(E);SPA(E);x(3);SPA(2))X(4)

sv0 PRINT "HEAN IN REG 2=";Mzond

S80 PRTINT "VARIANCE/MEAN~2= REG 1173 %03 /7xe2372;" REG 2:";X{4)/Hean2"2
590 PRINT "VOI. FRAC OF ReG {=";Velfrac

600 PRINT "RECYCLE RATIO=";R

610 PRINT "GRRDIENTS=“;G(1),SPQ(2);G(E);SPR(2);G(B);SPA(E);G(4)

620 PRINT "FIMAL FUNCTION VALUE=";F .

&30 PRINT “NO. OF FUNCTION CUAL LATIONS="3W(2)

640 IF Ter{)D THEN PRINT "ERRIR PARAMETER=";ler

640 INPUT "MUST EXP AND THEOR F-COEFFS BE DISPLAYED FOR COMPARISON? Y/N",Qs
660 IF Q$="N" THEN Sts




. BE

670 FIXED 5

680 PRINT LIN(S)

670 PRINT SPA(7);*K";SPA(L1);%A _exp(KY"3SPA(T) ; "AK) ";SPA(T) ;"B _exp (KD " ;SPA(P); *B(K) "
700 FOR J={ TO Nf

750 PRINT KC(J);SPAC(7)A_e(J);SPACT7)ALTY;SPA(7) 3B _e(T);SPACY) JRLT)
7286 NEXT J

730 .t

740 ! STORAGE OF THEQRETICAL F~COEFFS ON TAPF

750 Sto: IF Nfi=0 THEN STOP

7640 INPUT "MUST THEORETICAL F-COEFFS BF STORED ON TAPE? Y/N",0$

770 IF Gs$="Y" THEN CALL F_stoere(M,Interval,Tinel,Nf,T,E0 _exp,Alx),8(x))

780 STOP !

7920 ! SUBROUTINE: FUN

860 |

810 !

8rg i THIS SUBROUTINE CALCULATES FUNTIGN F FOR GIVEr PARAMETER VALUES X(¥%)

830 SUB FundN,X(X),F)

840 OPTICH BASE &

856 (UM INTEGER K {Xx),REAL NE,T,A_a(®),B _e(X),A(X),R(X),Hean
850 DIM ADLIFINF), BdLF(Nf)

870 P=X({1)

888 Meani=X(2)

890 Vari=X(3)/400

900 Var2=X(43)/40

950 Mean2=((i-P)¥Mean~-Meani)/P
920 Ni=HMeani*2/Mari

930 Ne=Mean2*2/Var?

940 RAD

250 FOR J=1i TO Nf

260 Freq=K{JXY% /I/7

278 Ri=SAR({+(Fraqg¥Meani/Ni1)+*2)
980 R2=SQR({+(FreqxHean2/N2) 21
950 Thetai=ATN(FreqxHeani/Ni)}
1800 Theta2=ATN(FregiMaan2/N2)
i0s0 Dan=Ri~(ZRNLIHRR2* (2¥N2) ~24PRRI*NIXRZANSXCOS(NIXThe tal+N2XThetaR)+P~2
4020 Nume=Ci-PIXR2Z*N2

1040 ACT)=1/TANune X(R1NL¥RP*NEXSIN(NI X The tas ) +PXSIN(N2®Thetal) ) /Den

1040 BT =4/THNuneX{RLYMLXRI*N2XCOS(NIXThatali )-PXCUSI(N2% hetaR) ) /Den

10%0 NEXT T

1060 MAT AdiT=A-A_e

1070 MAT Bdif=B-B_e

1080 Dota=DOT(Adif,Adif)

1090 Detb=DOT(RdLf,Bdif?

1400 F=Dota+Botd

1340 PRINTER IS5 7,4 ,WILiH(L30)

14120 FIXED §

£330 PRINT XC€4),X(2),X(3),X(4),,F

€140 STANDARD

4150 PRIMTER I8 16

5160 SUREND ! .-

RECYCLE FRACTION

MEAN RES TINME OF REGION ¢

VARIANCE OF REGTIOM {4

VARIANCE OF REGIDN 2

MEAN RES 1IME OF REGION 2

EQUIVALENT NUMBER OF CSTRs
L u - td

P L T

$170 1 SUBROUTINE: F_store

1180 |

£198 1

1200 ¢ THIS SUBROUTINE STORFS THE F-COEFFICIENTS ON TARE

1240 SUR F_store(H,Interval,Tinel,N,T,R0,ACK),B(K))

1220 OPTIDN EASE 1

1230 DISP "IMSERT THF F~COEEF DATA CASSETTE"

1240 PAUSE

1250 INPUT *ENTER THF FILENAME FOR THE F-COEFFS",Files

1260 Bytes=8X{ZEN+b,

1270 Rec=INT{(Bytes/C36)+1

1280 CREATE File$,Rer

17?90 ASSIGN #4 TO Files

13060 PRINT #4;M,Interval,Tinel, N, T,H0,A (%) ,B{Xx) '
1310 SUBEND ! B

e

e aa
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§3120
4330
$340
1350
13560
1370
1380
1390
1400
1410
1470
1430
1540
£4%0
i468
1470
i4¢a0
1490
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! SUBROUTINE: F_retrieve
B e e o e i vt o ot et e e e et e e
§

! THIS SUBROUTINE RETRIEVES FOURIER COEFFS FROM TAPE
SUB F_refrleue(ﬁ,Interuul,TLmei,N,T,BO,A(*),3(*))

OPTION HASE i

DISP "INSERT THE F-COEFF DATA CASSETTE"

PAUSE .

INPUT "ENTER THE FILENAMF TO BE RETRIEVED",Fijle$

ASSIGN #4 TO File$

READ #i,4

READ %¥i:M,Interval,Timed{,N,T,RO

REDIHM A{N),EB(N)

READ #4;A(K),R{X) R

PRINT LINC(L),Files;"HAS RFEN RETRIEVED";SPA(S);"NO CF READINGS=" ;M
PRIMT *TIMSi=";limei};SPA(S);*INTERVAL=";Interval

PRINT “NO OF F-CODEFFS=";N;SPA(S);"aT=";2%T

SUREND !

225.
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APPENDIX XI.6
10 H PROGRAM: P_DISP
20 ! £
30 1 THIS PROGRAM SOLVES FOR THE PARAMETERS OF A SIMPLE RECYCLE MODEL
A0 i WITH AXIAL DISPERSTON IN BOTH L.UOPS,
S0 ! RY MINIMISING F=SUM(A(K)-A_expiK))*2 +SUM(B(K)-E_exp(K))*2.
&0 i TWO OR MORE PAIRS OF F-CDEFFS CAM BE USED
70 $ MINIMIZATTON SUBROUTINE “ZXMIN" MUST BE LINKED t
80 ! HAIN PROGRANM
g4 1 e . o
i0g ! e
150 OPTION BASE £
120 C:OM INTEGER K{1ES),REAL Nf,T,A_e(125),B_e(125),A(425),B(125) ,Hean !VARIABLES NEEDED BY SUR Fun
130 DIM X{4),H(40),6¢(4),W{12) ,A_exp(125),B_axp (125) -
140 PRINTER IS 46 - -
4S0 PRINT LINCL),TAB(3DI;CHR$(27))"&dD" ) "PROGRAN, P_DISP " ;CHRS$(27) ; *&dR" B
i60 CALL F_retrieve(M, Interval,Tined ,NFf,T,R0_axp,A_exp\.),B_exp(X)) :
470 INPUT “INPUT MEAN OF F-CURVE",Mzan
480 INPUT “HUSBT THE FIRST Nf PAIRS OF F-LODEFFS EBE USED? INPUT N¥ (or 83" ,Nf1 ;
490 IF Nfi=0 THEN Ind . B
200 NF=NT1L
240 REDIM K(NF/,AINE) ,BINF) ,A_exp(NF),B_exp(NFf) ,A_e(NFf),B_2{Nf)
220 MAT A_e=A_exp
230 MAT B_e=B_exp
240 FOR J={ TO Nf 21
256 K(J)=I 4
2680 NEXT J
270 GOTO Cal
288 Ind; INPUT *INPLT NO CF INDIVIDUAL PAIRS OF F-COEFFSY,nf
290 REDIM KNS, ANF),B(NF) JA_e(NF) ,B_2(HNFf)
300 INPUT *INPUT THF No.s OF THE F-COEFFS [K{(X)I",K(Xx) S
310 FOR J=1 TO Rf 1
30 A_=(T)y=a_expl{K{J))
330 B_e{J)=B_exp{K{(JI))
348 HEXT J : ¥
350 ! E
360 CALLING VALUES FOR Zx#in 1
370 Cal: N=4 ! 4 rAREMETERS
340 Nsig=3 { DIZITS OF ACCURALY OF PARAMETERS i
390 HNaxfn=700 i MAXIMUM 700 EVALUATIONS OF ¥ 2 |
400 JTopt=0 R
410 INPUT *INPUT INITIAL ESTIMATES OF THF 4 PARAMETERS"™,X(1),X(2),X(3),X4)
420 X(3)=X(3)%100 3
430 X(A4)=X{4)Yxi0 . -4
440 DISP SPACA7I"X¥XXKKKRKK PROGRAM RUNNING HEKEAKIKNK" s
450 CALL Zxmin(HN,Msig,Max¥fn,Topt,X(X),H{K),B(k),F, WK, Ter)
460 X(3)=X(3)/400 g
478 X{4)=X(4)/10 !

490 Dispi=X{3)/(22X(2)"2)

505 Disp2=X{4)/(Z¥Hean2"2)

510 Volfrac=X{2)/((1~X{1)IxMean)

S0 R=X(1)/{1-X(41))

530

sS40 PRINTOUT OF RESULTS

550~ PRINTER 157, ,WEIDTH(L3D)

560 FLOAT S

§78 PRINT LIN(S),"SUH OF SRUARES HAS HEEN MINIMIZED"

S80  PRINT ‘PﬂRAHETERbM";X(i);SPA(E);X(E);SPQ(B);X(3);SPA(2);X(d)
590 PRINT "MEAN IN REGIOHW 2="jHeanc

600 PRINT "VARIANCE/(MEAN*2)= REG 1;";X(3)/X(2)~23" REG 2:":X(4)/Hean2*2 -
610 PRINT "DISP NUMHBERS= REG f:":Dispi;" REG 2:";Dispa N
620 PRINT "UOL FBAC OF REG 4i=";Vaifrac

630 PRINT "RECYCLE RATIO="}3R

640 PRINT "GRADIENTS=";G(4)jSPA(R)Y;G(2);5PA(R);6(3);8PA(2);G(4)

650 PRINT "FINAL FUNCTION VaLUx=";F

&40 PRINT "NO. OF FUNCTION EVAL UATIONS=";W(2)

670 IF lep(>0 THEN PRINT "ERROR PARAMETER=";ler

680 INPUT "MUST EXP AND THEOR F-CUEFFS BE DISPLAYED FOR COMPARISON? Y/N",Q$
620 IF Q%="N* THEN Ste

780 FIXED S

ABD  Hean2={{i-X{(1))¥Hean~X(2))/%X(1) i
]
!
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APPENDIX XI.6

10 ! PROGRAM: P_DISP

20 1

30 THIS PROGRAM SOLUES FOR THE PARAMETERS OF A SIMPLE RECYCLE MODEL

40 ! WITH AXIAL DISPERSIAN IN EOTH 1.00PS, s

S0t RY MINIMISING F=SUMCA(K)—A_exp (K))*2 +SUM(R(K)-B_exp(K))* 2,

60 4 TWO OR MORE PAIRS OF F~COEFFS CAN BE USKD

70 1 MINIMIZATION SUBROUTINE “ZXMIN" HU"T EE LINKED t

86 1 HAIN PROGRAM

2 I T o
100 ! ~

440 OPTION HASE i

120 ©OM INTEGER K(125),REAL Nf,T.A_e(12%5),B_e(125),A(435),B(125) ,Hean !VARIARLES NEEDED BY SUR Fun
130 DIM X(4),H(40),6(4),W(iR),A_expiilS) ,B_axp(i25) : -
440 PRINTER IS {6 -
150 PRINT LINCL),TAR(30);CHR$(27);"&dD*; YPROGRAN, P_DISP"3CHRS(E7); "4dE"

160 CALL F_retrieue(H,Interunl,Tinei,NF,T,Bﬂ_exp,Aﬁaxp(*),B_exp(*))

£70 'INPUT “INPUT HEFAN Or F-CURVE”,M=an

$80 INPUT "MUST THE FIRST Nf PAIRS OF F-COEFFS BE USED? INPUT Nf (er 027,Nfi
490 IF Nfi=0 THEN Ind

200 Nf=N¥i

240 REDIM K(NFs,AINF),BINF) ,A_exp(NFf),B_axp(Nf),A_2(NF),B_2(NF)

220 HAT A_e=A_eaxp B ]
230 MAT B_e=B_exp e |
240 FOR J={ TO RNf :
250 K(J)=J

260 NREXT J

270 GOTQ Cal

280 Ind: INPUT “INPUT NO OF INDIVIDUAL PAIRS OF F-COEFFSY,Wf
290 REDIM KNFI,AINFY,BINF),A_e(NF),R_2(Nf)

300  INPUT “INPUT THF No.s OF THE F-COEFFS (K(#)1",K(X)

340 FOR J=1 TO Nf

3z0 A_a2(JX=A_explK{]))

330 B_e(J)=B_exp(K(J)) |

340 NEXT T ’ 3
350 !} :
360 CALLING QALUES FOR Zxnin |
370 Cal: N=4 ! 4 rARAHMETERS

380 Nsig=3 ] DIGITS OF ACCURACY OF PARAMETERS ¥
398 Maxfn=700 ! HMAXTIMUM 700 EVALUATIONS OF ¥ ks

460 Iopt=0

440 INPUT "INPUT INITIAL ESTIMATES OF THF 4 PARAMETERS” X(41?,X(2);X(3),X{4)

420 X{3)=X{3)%100 :

438 X(4)=X(4)%i0 ]
448 DISP SPACL7) "KXEKXEXLLXE PROSRAM RUNNING Yrskkfdiir”

450 CALL Zxmin(N,Nsig,Haxfn,Top1,X(X),H{X),G0k),F,U(X),TIer)

460 X(3)=X(33/400

470 X(43=X(4)/40

A80 Meun2=((i-X(1))%kMean~-X(2))/X(L)

490 Dispi=X{(3)/(24£X(2)"2)

500 Disp2=X%(4)/(24Hean2*2) .
S0 Volfrac=X{2)/7({1-X{1))kxHean? i
520 R=X(1)/{4-%(1))

530 1

5S40 | PRINTOUT OF RESULTS

£50- PRINTER 15-7,1,WIDTH(139)

S&0 FLUAT S

S70 PRINT LIN(S),"SUM OF SQU{ RES HAS REEN MINIMIZED"

686 PRIHT "PARAMETERG-";X(4)38P0(2) 3X(2);8PA(R) 3X(3) ;8PAC2) ;X (4)

S%0  PRINT "MEAN IN RESION 2=";Meon

6060 PRINT "VARIANCE/(MEAN*2)= REG 1:";X{3)/%(2)~2;" REG 2:%;X(4)/Hean?P*2
640 PRINT "DISP NUHBERS= REG i:™;0tspdiy" REG 2:";Disp2

620 PRINT "VOL FRAC OF REG 4=";Volfrac

630 PRINTI "RECYCLE RATIO=";R

640 PRINT ”GRADIENTS=";G(1);SPQ(B);G(E);5PA(2);G(3);SPA(2);G(4)

650 PRINT "FINAL FUNCTION VALUE='F -
&60 PRINT "NO. OF FUNCTION EVAL UATIONS=";U(2) ’ oo
670 IF lepd()0 THEN PRINT "ERROR PARAMETER=")ler :
680 INPUT "MUST EXP AND THEDR F-TDEFFS EE DISPLAYED FOR COMPARISON? Y/NY,Q$
690 IF Q%="N“ THEN Sto

700 FIXEDL 5

gty i i
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740
720
730
740
750
740
770
780
798
800
840

820
830
840
850
8560
870
880
890
00
240
Q0
930
Q40
950
260
970
280
990
1000
1040
1020
1030
1040
1050
1060
i070
iogo
1090
1160
1110
1iP0
1130
1140
£1590
1560
1470
iiqo
ii90
1700
1210
1220
1230
1240
1250
1260
1270

780
1290
ix00
1310
4320
1338
1340
1350
i360
1370
1360
1360
§400
410
1420

PRINT LIN(S)

o 227.

PRINT SPAC7);"K";8PACL4) 3 "A_exp(K)";SPACD) ; "ACK) * ;SPA(9) }"B_axp(K)Y¥;SPA(D) ; "K(K) "

FOR J=4 TO Nf

PRINT K(J);B5PA(7);A_etT);SPA(TY)

NEXT J
!

JALTY3SPACT) ;B _e{T) ;SPAY7) 3 B(T)

STORAGE OF THEORETICAL F~CDEFFS ON TAPE

Sto: IF NFi=0 THEMN STOP
INRUT "HMUST THEORETICAL F-COEFFS BE STORED ON TAPE? Y/N",Q%
IF Qs="Y" THEN CALL F_store(M,Intervdl,Tined ,Nf,T,B0_exp,A(K),B(X))

sTOP !

SUBROUTINE: FUN

!
!
!

t THIS SUBROUTINE CALCULATES FUNTION F FOR GIVEN PARAMETER VALUES X(%)

SUB Fun(N,X(X),F)
OPTION BASE i

COM INTEGER K(#),REAL NF,T,A_e(Xi,B_e(X),a(%),B(X),Hean

DIM Adif(NFI ,Bdif(Nf)
P=X(1}

Meani=X{2)
Vari=X{3)/500
Var2=X(43>/40

RECYCLE FRALCTION

MEAN RES TIME OF REGION i
VARIANCE OF REGION 4
VARIANCE OF REG(ON 2

1
!
'
!
Hean2=((1i~PIkHeny Hdeani)/P ! MEAN RES TIME OF REGION 2
Al=Meani*2/Vari
A2=Mean2*2/Var?2
RAD
FOR J=1 7O Nf
Freq=K{(J)XPI/T
Bi=2%Mean{*3¥Freq/Vari
ER2=2%Mean2*38¥regq/Var2
Ri=(AL*4+R445) 25
R2=(A2*4+82+2)~.25
Thetai=,SXATN(R{/AL*2)
Thetal= ,SXATH(BR/42+2)
Alphai=Ri%COS(Thetai)
Alpha2=R24C0S(Thetal)
Betaf=Ri1XSIN(Thetal)
Beta2=RZXSIN(Thetal)
Avi=Ai~Alphai
Aal=A2-~Alphal
Den={~2¥PXEXP {Aa{+Aa2)XCOS(Batai+Re ta2)+P*2AEXP (23Aai +2%XAcR)
Nume={4{~P)¥EAP(Aal)
ACTI=L/T¥NumMe X (FIN(Batal )+PXEXP (Aci+AnR)XSIN{Beta2) ) /Den
B{I)=4/T4NuneX(CPS(Betnl)-PXEXP (Aai+Aa2)XCOS (Betal) )/ Den
NEXT T
MAT Adif=A~A_a
HAT Rdif=B~E_e
Dota=DOT(AdLT,Adif)
Dotb=DOT(Hdif,Bd1f)
F=Dota+Doth
PRINTER 1§ 7,1 ,WIDTH(130)
FIXED &
PRINT X(1),X(2),X(3),X(4),,F
STANDARD
PRINTER IS5 i&
SUREND !

! SUBROUTINE: F_store
1 ——
!

1 THIS SUBRGUTINE STORES THE F-COEFFICIENTS ON TAPE
SUR F_store(H,Interval ,Tined ,H,T,80,A0(K),B0%))
OPTTOM BASE {

DISP "INSERT THt F-COEEF DATA CASSETTE"

PAUSE

INPUT "ENTER THE FILENAME FOR THE F~COEFFS",File$
Bytes=B¥(2%N+6)

Rec=INT(Hytes/258)+14

CREATE File$,Ren

ASSIGM #{ TO Fliles

PRINT £4;M,Interval,Timed ,N,T,B0,A(%),B(K)

SUBEND }




1430
1440
£4%0
{450
4470
1460
1490
1500
15340
~is2¢
1530
i540
1550
1560
3570
1480
15%0
1600

AUBRGUTINE: F_retrieve

t
§
!

t THIS SUBRQUTINE RETRIEVES FOURIER COEFFS FROM TAPE
SUB F_retrieved(H,Interval,Tinel ,N,T,H0,A0%),H(X%))

OPTION HASE {

DISP “"INSERT THE F-COEFF DATA CASSETTE"

PAUSE

INPUT "ENTER THE FILENAME TO BE RETRIEVED",File$

ASSIGN #¥1 TD Files

READ #4,4

RFAD #i;M,Interval,Tinet ,N,T,B0

REDIM A(NY,B(N)

READ #1;A(X),B(x)

PRINT LINCL) ,Files$; "HAS BEEN RETRIEVUFD“;SPA(S);"ND OF READINGS=";H
PRINT “TIMEL{=";Timei;5PA(S); "INTERVAL=";Interval

PRIMT *NO OF F~COEFFS=";N;SPA(S);"3T=";2%T

SUBEND )

228.
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APPENDIX XI.7

5@
20
30
40
50
60

70

B8O

S0

£00
£50
i20
140
i40
150
160
170
180
190
200
240
220
230
240
250
as60
270
280
290
300
31¢
320
330
340
340
350
70
380
370
400
440
AHG
430
440
450
460
470
480
490
5060
5i0
520
530
540
S5

g0
S0
580
590
600
650
620
630
640
650
660
670
680
690
700
750

PROGRAM: P_PASS

THIS PROGRAM SOLVUFS FOR THE PARAMETERS OF THE "RYPASS MODEL"
RY MINIMISING F=SUM(A(K)~A_rxn{K))*2 +SUM(E(K)~K_exp(K))*3
TWO OR NMORE PAIRS OF F-COEFFS CAN RE USFD

HINIMIZATION SUEROUTINE “ZXHIN" MUST BE LINKED §

! MAIlL PROGRAM

l o ¥ i e e ot

!

OPTION By BE L

oM INTEGER K(425),REAL NF,T,A_e(4285),B_2(iPS7,A(125),B(125),Meon IVARIABLES NEEDED HY SUR Fun

DIM X(3),H(E),B(3),WL9),A_ exp(i25),B_exp(425)

PRINTFR IS ié

PRINT LIN(L),TAR(30);CHRS(27);*&dD"; "PROGRAH: P_PASS";CHRS$(27) 3 “&dB"”

CALL F_retrieve(H,Interval,Tined ,NF,T,B0_exp,A _exp(X),B_axp(X))

INPUT 2INRUT HMEAN OF F-CURVE",Mzan

INPUT "HUST THE FIRST Nf PAIRS OF F-COEFFS BE USED? INPUT NF {or 0)“,Nfi

IF Nfi=0 THEN Ind

Nf=Nf1L

REDIM KINF),ANF) ,BINF) ,A_exp(NF),B_exp(Nf),A_e(Nf),E_e(Nf)

HAT A_e=A_exp

MAT R_e=H_exp

FOR J=1{ TO Nf
KCTy=J

NEXT J

GOTO Cal

ind: INPUT *INPUT NO OF INDIVIDUAL PAIRS 0OF F-CHNEFFS" N

REDIN K{NFI,AINF) ,B(HF) ,A_a(NFf),B_e(NF)

INPUT “INPUT THE Ho.s OF THE F—COEFFS LK(X)1",K(%)

FOR J=1 TO Nf
A_2(X)=A_exp(K{T))
B_e{T)=B_exp(K{I))

NEXT J

!

1 CALLING VALUES FOR Zx#in
Cal: N=3 | 3 PARAMETERS

Nelg=3 ¥ DIGITS OF ACCURACY OF PARAMETERS
Haxfn=700 ! HAXIMUM 700 EVALUATIONS OF F
Iept=0

INPUT "INPUT INITIAL ESTIMATES OF THE 3 PARAMETERS™,X{1},X(2),X(3)

P X(4)=P, X{2)=Heani, X(3)=Vari/Meani~2 .
) X{3=X(3)%40

DISP SPACL7);YErkekkkkxy PROGRAM RUNNING kkkkkkxkkx"

CALL Zxmin(N,Hsig,Maxfn,lopt,X(K),H{K) ,G{%),F,UCK), Ter)

I XH=x(3)/10

Mean2-=(Mean~X{2))/X{41)

1

1 DISPLAY OF RESULTS

PRINTER I8 7,4,WIDTH(130)

FLOAT S

PRINT LIN(S),"SUH OF BQUARES HAS RFEN HINIMIZED"®
PRINT “PARAMETERS="jX(12;SPA(2);X(2) 18PA(Z)1X(3)
PRINT "MEAN IN REG 2=";Heand

PRINT "GRADIENTS=";G(4);SPA(2);5(2) j8PAC2);6(3)

- PRINT -LFIHAL: FUNCTION -Vatib=t o F

PRINT “NO. OF FUNCTION EVALUATIONS=";UW(2)

IF Ier{)0 THEN PRINT *ERROR PARAMETFR=":Ier

INPUT *MUST EXP AND THEOR F-COEFFS EE DISPLAYED FOR COMPARISON? Y/N™,Q$
IF O%="N" THEN Sto

FIXED 5

PRINT LIN(S)

PRINT SPA{7)"K*3SPACLL) j»A_explK)"3SPA(R) JACK) "3 8PACR Y "B axp (KX " jSPALY) ; "RIK) ®
FOR J=1 TO Nf

PRINT K(T)3SPAC7)Y;A_a(J);8PAL7) JA(T)SPA(7) B e(J) 3 8PA(7) JBL(T)

NEXT J

)

t STORAGE OF THEQRETICAL F~COFFFS ON TAPE
Sto: IF Nfi=g THEN STOP

INPUT “MUST THEORETICAL F-COEFFS BE STORED ON TAPE? Y.NY,Q$

IF B3="Y" THEN CALL F_store(M,Interval,Tinet ,NFf, T,B0_exp,A(X),B(X))
STOP !

b el e Sl B
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720 ! SUBROUTINE: FUN

740 | e

740 1 i

750 1 THIS SURROUTINE CALCULATES FUNTION F FOR GIVEN PARAMETER VALUES X(X)

760  SUE Fun(N,X%{x),F)

770 OPTION HASE 4

786 C:OM INTEGER K(X),REAL Nf,T,A_e(X),H_e(X),ACK) B(¥),Hean
790 DIH AdLF(NF),Hdif(NF)

800  P=X(1) ! FRACTION TO DEAD ZONE

810 Mean1=X{2) ! MEAM RES TIME OF REGION 1
arg 1 X3I=X(3)/40

830 MeanP=(Hean-X(2))/X(1) ! MEAN RES TIME OF REGION 2
840 Ni=4/XZ | EQUIVALENT NUME&ER OF CSTRs
850 RAD

.

B60 FOR J=1i TO NF

870 Freq=K(J)%PI/T

a0 R=4+(Freqxleani/Ni) "2

890 Q=i+¢{i~P)*Mean2*Z%kFraq"2 !
?¢0 Theta=ATN{Freqg¥Meani/Ni) J
eio C=COS(NikxThrta)

220 S=SIN(NiXTheta) el
930 Den=R*NiX(i+MHean2*2%Freq*2) - I
240 A(TI=1/TER (N1 /2) X (AXS+PkMean2%Freq¥C)/Den
950 BCI)=4/TXRA(NL/2)R(QEC~-P ¥Mean2%Freq¥S)/Den
940 NEXT J§

270 HAT Adif=A-A_e

280 MAT Bdif=R-K_e e
990 Dota=DOT(AdLF,Adif)
4000 Dotb=DOT(Hdif,Bdlf) B
1010 F=Dota+Dotb g
4070 PRINTER IS 7,1,WIDTH(i30)
1030 FIXED S {
{040 PRINT X(1),%(2),X(3),,F 8 |
1050 STANDARD 3

1060 PRINTER 1S 1ié

1070 SUBEND 1

1080 ¢ SUBRODUTINE: F_store %
1090 | .
1100 !

1410 THIS SUBROUTINE STORES THE F-COEFFICIENTS ON TAPE

4420 SUB F_stdre(M,Interval,Tined M, T,H0,A0%) ,BOK)

1§%0 OPTION BASE 1

1149 DPISP *INSERT THE F-COEEF DATA CASSETTE"

1450 PAUSE ;
4160 INPUT *ENTER THE FILENAME FOR THE F-COEFFS*,Flles$

1170 Bytes=8X(2kN+s)

1180 Rec=INT{Eytes/256)+1 .
4490 CREATE File$,Rern ' i
4200 ASSIGN #1 TO Files

1240 PRINT #4;M,Interval,Tined ,N,T,B0,ACX) ,B{X) R
4220 SUBEND !

1230 ! SUHEROUTINF ¢ F_retrlieve

1240 !

12%0 !

12460 ! THIS SUBROUTINE RETRIEVES FOURIER COEFFS FROM TAPE

{270 SUR F_retrieve(H,Intarval,Tined N, T,B0,A08 ,BIX))
{280 OPTIOHN BASE 1

1290 DISP “INSERT THE F~COEFF DAT& CASGETTE"
4300 PAUSE

1340 INFUT *ENTER THt FILENAME TO BE RETRIEVED",Files%

4320 ASHSIGN #1 TO Files$

4330 READ #4,4

4340 READ #iiM,Interval,Timed,N T,B0

1350 REDIM A(NY,B(N)

1360 READ #1;A(%),E(X)

£370 PRINT LINCL),File$;"HAS BEEN RETRIEVED”;SPA(S);"NO OF READINGS=";M

{380 PRINT °"TIHMEL=*;Tinedi;SPA(S);"TNTERVA ="jIntarynl
41390 PRINT “"NO OF F-COEFFS8="jN;SPA(S) ;" 2T=";2%T

1400 SUBEND |
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APPENDIX XI.8

i0
20
30
40
u0
60
70

80
90
{00
116
120
430
140
150
160
170
180
190
200
210
220
2140
2440
250
260
270
280
290
300
310
320
340
40
-]
360
374
380
390
A00
4350
420
430
440
450
460
A70
480
490
500
540
S20
530
540
S50
540
570
s8¢0
L]
&G0
610
620
630
640
650
660
670

680,

PROGRAM: R_MIX

THIS PROGRAH SOLVFS FUOR THE PARAMETERS OF A SIMPLE RECYCLE HODEL
WITH GAMMA DISTRIKUTIONS IN BOTH LOOPS,

RY MINIMISING F=5L A(K)~A_exp(K))"2 +SUM(B(K)-B_exp(K))“2,

SETS OF F-COEFFS Ak USED AT INCRFASING FREQUEMLCY

MINIMIZATION SUBROUTINE "ZXMIN" MUST BF LINKED !

o S v O pum o S

t MAIN PROGRAN
1 e
!
OPTION RASE 4
{.O0M INTEGER K(125),REAL Nf,T,A_a(i25),B_e(4i25),A(42%),B(425),Hean (VARIABLES HEEDED BY SUB Fun
DIM X(4),H(10),6¢4),W(12),A_exp(125),B_exp(iRS)
PRINTER IS 46
PRINT LINCL),TAR(I0)|CHRS$(27); "4&dD ™} "PROGRAN: G _MIX";CHR$(27);"&de™
CALL F_retrieve(M, interval,Tisel Nf,T,bu_exp,A_exp(¥),B axp(¥))
INPUT *INPUT HMFAN OF F-CURVE",Mean
Nf=§
REDIM KUINF),AINFI,R{NF),A_aflNFf),B_e(NF)
FOR I=4 TO 12
FOR J={ TGO Nf
K{J)=5%(I-41)+]
A_elX)=A_axp(K(J))
H_e(Y1=B_exp(K(I))>
?EXT J

! CALLING VALUES FOR Zxmln
Cal:i N=4 ! 4 PARAMETERS

Nsig-3 | DIGITS OF ACCURACY OF PARAMFTERS

Maxfr=500 | HAXIMUM S00 EVALUATIONS OF F

Iopt=0

X(1i)=,6541

X(2)=.2278

X =, 005365

X{4)=,03339

X{3)=X(33%100

X(2)=X(4Y%40

HAT H=(0)

MAT G=(0)

F=0 .
HAT U=(0)

Ter=0

DISP SPA(L7) ) KEXkkEkxxX PROGRAM RUMNING ¥kkkadbkiis” .

CALL Zxmin(N,Nsig,Maxfn,Topt,X(K),HX),GUE),F,WOK), Ter)
X(3)y=x%{3)/4080
X{4)=X(4)/40
Mean=( (i-X (1)) XHaan=X{2))/X(}
Volfrac=X{2)/((1-X{1i))xHean)
RaX(4)/(4-X(1)) M
1
1 DISPLAY OF RESULTS
PRINTER IS 7,1
FLOAT S
PRINT LIN(7)
< -PRINT "PARAHETERS=V3XEL) 3SPALZ) §X(2) 3SPACRY JX(3)45PACR) s X (4}
PRINT *MEAN IH REGION 2=";Mean2
PRINT “VARIANCE/(MEAN*2)= REG $:1"jX(3)/s/X(2)ra™ REG 2:";X(4)/Mean2?2
FRINT "VOL FRAC OF REG i=";Volfroc
FRINT "RECYCLE RATIO=";R
PRINT "GRADIENTS="iG(1);8PA(2);G(2)1SPAC2);G(3)SPACRY;G(4)
PRINT “FINAL FUNCTION vaLUE=Y3F
PRINT "NO. OF FUNCTION FUALUATIONS=" (2}
IF Ier{>0 THEN PRINT "ERRNR PARAMETER=";ler
FIXED S
PRINT LINC(YL)
PRINT SPA(?);"K";SPA(ii);“A_GXp(K)";SPﬂ(?);"A(K)“)SPA(?)}“B_exp(K)';SPA(?);"B(K)“
FOR J=1 TO Nf
PRINT K(J)JSPA(7);A_a(J);8PAC7)JACT) JSPACT) ;B _elJ) jSPACT) JBLT)

S -

e i R
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650
780
7i8
720

730
744
758
760
778
7u0
796
BOG
- 8if
820
B34
840
850
Bag
870
830
a9
gad
218
@28
S&0
2?44
%0
P&0
2706
Las
L 4]
1400
igde
1620
1850
£040
18640
'8 . 1888
. {078
h 18u6
K 1899
1568

R T TR
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PO

1510
1420
1339
1448
1150
1160
1470
iiso
iv0
i200
i231g
i220
1230
1”740
1288
1260
1270
iage
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232.

NEXT J
NEXT I
pigp **
sSTOr !

! SURROUTINE: FUN

1 eeeseere e acom ar s an e o

i

i THIS SUBROUTINE CALEULATES FUNTION F FOR GIVEN PARAMETER VALUES X{x)

SUR Fun(M,X(%),F) s

DPTION RASE % '

COH INTEGER K{%),REAL NE,T,8_ alhy,B e(X),A(X),B(X) ,Hean

DIH AQLF(NF},Bd Lf{NTY

P=X%(1)

Heani=X{3)

Vari=X{(3)/400

YVar2=X(4) /10

tlean@={{L-PI8Mean-Meanl ) /P

Ni=Meani*2/Vart

NZ2=Hean2*2/Var2

RAD

FOR J=i TO Hf
Freg=K{(X)sPIi/7
Ri=8RR (L4 (Fre %reani/Ni)o2)
RE2=8QR{ L+ (Fretkneand/Ni2)+2)
Thetal=ATN(FreqiMaani/Ni)
ThetaR=ATN(Freq¥Mean2/N2)
Den=R3 ~(2ANLIRREA (ZXND)-2¥P AR L ~NIKR2 N2XCOS(NL{XThe 1at +N@%The ta2) +p~2
Hume={i-P)XRE*N2
ACTIL/TRNume KCREANAKREANIXSTIMC(NI ¥ Tha tal J+PRSIN(ND®" 1a2))/Den
B(J)=1/T$Nune*(ki‘Ni*RB“NZ*CDS(Ni*TheTui)-P*CDS(Nd*fhetu?))/Dan

NEXT J

HAT Adif=a-a_p

MAT Bdif=E-R_g

Dota=DOT(AdiF,Adil

Duth=DCT(Bdif,Bdif?

F=Dotc+Doth

| PRINTER IS 7,4,HIDTHC(L30)

P FIXED S

PPRINT X{4),XI2Y,%€3) ,%€4),,F

i BTAMDARD

! PRINIER IE 16

SUBEND {

RECYCLE FRACTION

MEAN RES TIME OF REG(ON {

VARIANCE OF REGION 4

VARIANCE OF REGION =

HMEAN RES TIME OF REGION 2

EQUIVALENT NUMEBER OF CSTRs
a " L] L]

BUEBRDUTINE ! F_retrieve

1
I .
!

{ THIS SUBROUTINE RETRIEVES FOURIER COEFFS FRUM TAPE
SUR F_réfrleve(H,Inrarucl,TLMei,H,T,BB,A(*),B(*))

OPTION BARE 1

DISP “INSERT THE F-~COEFF DATA CASSETTE"

PAUSE

INPUT “ENTER THF FILENANME TO BE RETRIEVED",Fila$

ASBIGN #£1 TO Filaes

READ #4,1

READ #4;#,Interval,Tirei,N,T, KO

REDIMN A(N: ,B(H)

READ 44;8¢x) . R0}

PRINT LINCL),File%;"HAS RFEM RETRIFUFD";SPA(S)}“NO OF READINGS=" 14
PRINT STIMEL=";Timeij37A¢5); "INTERVAL=" Intarvul

PRINT "HOQ OF FeCOEFFES=" N3 SPA(S)  "&T="; 2%T

SUREND I

VR,
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