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!Three dimensional model of a functioning blood vessel in a tissue medium. 
!Author: Bill Yhelan 

!----------------- - -------DECLARE VARIABLE TYPES· · ·-····-····---···------ - ----- --

10 EXTERNAL SUB FORIGIN (DOUBLE,DOUBLE,DOUBLE,DOUBLE,DOUBLE,DOUBLE,DOUBLE, & 
DOUBLE,DOUBLE,DOUBLE,DOUBLE,DOUBLE) 

20 DECLARE REAL RDT,RR,R1,Rv,EVENR,DELTAR,THETAD,DTHETAD,CRITER,RAY,LAMBDA 
30 DECLARE DOUBLE R,THETA,2M,DT,A,B,RESULT,ERREST 
40 DECLARE DOUBLE A1,A2,A3,B1,B2,C1,C2,21,22,TP1,TP2,TP3,RL1,RL2,TM1,TM2,TM3 
50 DECLARE DOUBLE DELTAR1,DELTAR2,DTHETA1,DTHETA2,DELTA2,MLENGTH,2LENGTH 
60 DECLARE DOUBLE OLDTP,OLDTPB,VEL,Ta,HS,YB,AA,BB,CC 
70 DECLARE DOUBLE KEFF,DIFFB,DENB,KB,CB,DIFFT,KTISS,DENV,KV,CV,QM, 
80 DECLARE DOUBLE P,SL,INTCON,Ko,Kob,Kot,MUA,HUAt,MUAb,MUSP,MUSPt,MUSPb,MUTP 
90 DECLARE DOUBLE MUTPb,MUTPt,MUP,MUPb,MUPt,BETA,BETAb,BETAt,D,Db,Dtiss 
100 DECLARE INTEGER NR(1 TO 38),1NCREM,N2,TNGP,GPC,TOTAL,DELTAT,TGPC,NEY,OLD 
110 DECLARE INTEGER I,J,K,T,NA,TRANS,JINCREM,TNR,DIV,IFLAG,JFLAG 
120 DECLARE STRING FILE1S,FILE2$ 
130 DECLARE REAL TP(O TO 45,1 TO 38,0 TO 42,1 TO 2),TPB(0 TO 42,1 TO 2) 
140 DECLARE REAL RESID(1 TO 45,1 TO 38,1 TO 42l,RESIDB(1 TO 42) 
150 DECLARE DOUBLE QL(1 TO 45,1 TO 38,1 TO 42),QLB(1 TO 81) 
160 DECLARE DOUBLE A(1 TO 45,1 TO 38),B(1 TO 45 , 1 TO 38),C(1 TO 45,1 TO 38) 
170 DECLARE DOUBLE D(1 TO 45,1 TO 38),E( 1 TO 45,1 TO 38),F( 1 TO 45,1 TO 38) 
180 DECLARE DOUBLE G(1 TO 45,1 TO 38),H(1 TO 45,1 TO 38),L(1 TO 45,1 TO 38) 
185 DECLARE DOUBLE M(1 TO 45,1 TO 38),N(1 TO 45,1 TO 38) 

!···--·------········- ·- ·-·INPUT PARAMETERS··············-----·············--- - -

190 FILE1S="F1SOOGB.DAT" 
200 FILE2S="F1SOOG.DAT" 
210 Rv=0.072 
220 R1=Rv 
230 DELTAR=0.1 
240 EVENR=0.128 
250 DTHETAD=10 
260 DELTA2=0.2 
270 2LENGTH=8.0 
280 DELTAT=60 
290 TOTAL=1200 
300 DIV=10 
310 DIFFT=0.00127 
320 KTISS=0.00493 
330 DIFFB=0.0015 
340 KB=0.00623 
350 CB=4.1783 
360 DENB=0.99336 
370 CV=1.046 
380 DENV=3.414 
390 KV=0.0025 
400 DT=1.0 
410 21=3.3 \ 22=4.8 
420 P=2.0 
430 MUAt=1 . 81 \ MUSPt=8.06 
440 MUAb=0 . 2 
450 IFLAG=10 \ JFLAG=1 
460 LAMBDA=3.2 
470 VEL=O 
480 YB=O 
490 Ta=310 
500 QM=O 
510 OLD=1 \ NEY=1 
520 CRITER=1E · 6 
530 OPEN FILE1S FOR OUTPUT AS #1 
540 OPEN FILE2S FOR OUTPUT AS #2 
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550 PRINT #2, "TIME";TA8(10);"1";TA8(18);"2";TAB(26);"3";TA8(34);"4"; & 
TAB(42);"5";TAB(50);"6";TAB(58);"7" 

!·············-····-·-CALCULATE INCREMENT PARAMETERS-·-························· 

560 NA=(360/DTHETAD) 
570 DTHETA=DTHETAD*3.14159/180 
580 NZ=INT(ZLENGTH/DELTAZ+0.5) 
590 INCREM=TOTAL/DELTAT 

!············--------CALCULATE BLOOD FLOW PARAMETERS·····-····················--

600 AA=VEL*CB*DENB/DELTAZ \ BB=DENB*CB/DELTAT \ CC=AA+BB 
610 · HS=( 1. 08*KB/ (2*Rv))*( (DENB*CB*VEL *4*RvA2)/ (KB*ZLENGTH ))A( 1/3) 
620 KEFF=4*KTISS*KV*KB/(KB*(KV+KTISS)+KTISS*(KB+KV)) 

!····----···--CALCULATE OPTICAL TRANSPORT EQUATION PARAMETERS···--·········-·-·· 

630 SL=P/(Z2-Z1) 
640 INTCON=SL/(4*3.14159) 
650 MUTPt=MUSPt+MUAt 
660 Kot=SQR(3*MUAt*MUTPt)*(1·(2*MUAt)/(5*MUTPt)) \ MUPt=S*MUTPt/4 
670 Dtiss=MUAt/KotA2 \ BETAt=(2*MUAt/MUSPt)*(MUTPtA2-KotA2)/(KotA2-MUAt*MUTPt) 
680 MUTPb=MUAb 
690 Kob=SQR(3*MUAb*MUTPb)*(1·(2*MUAb)/(5*MUTPb)) \ MUPb=5*MUTPb/4 
700 Db=MUAb/KobA2 \ BETAb=O 

!················-··-·-·CALCULATE BHTE COEFFICIENTS-···------------·········-··-

710 TNR=O 
720 THETA=O 
730 FOR J=1 TO NA 
740 R=R1 
740 GOSUB 2000 
760 TNR=TNR+NR(J)-1 
770 FOR 1=1 TO 45 
780 RR=R 
790 IF !=!FLAG AND J=JFLAG THEN !Omit BHTE coefficients at light source. 

1=1+1 
END IF 

800 GOSUB 3000 
810 IF J=JFLAG AND I=(IFLAG-1) OR J=JFLAG AND I=(IFLAG+1) THEN 

GOSUB 4000 
END IF 

820 IF J=NA AND !=!FLAG OR J=(JFLAG+1) AND !=!FLAG THEN 
GOSUB 5000 

END IF 
830 R=R+DELTAR1 
840 NEXT I 
850 THETA=THETA+DTHETA1 
860 NEXT J 

!·············-·········SET TOTAL NUMBER OF GRID POINTS···················------

870 IF VEL > 0 THEN 
TNGP=(TNR+1)*(NZ·1) !Fof flowing blood. 

ELSE 
TNGP=(TNR)*(NZ-1) !For stationary blood. 

END IF 

!····················CALCULATE ABSORBED LIGHT DISTRIBUTION-······---·-·········· 

880 ZM=DELTAZ 
890 FOR K=1 TO (NZ-1) 
900 THETA=O 
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910 IF VEL > 0 THEN 
A=Z1 \ B=Z2 \ RESULT=O \ ERREST=O 
MUA=HUAb \ HUP=HUPb \ Ko=Kob \ BETA=BETAb \ D=Db \ R=O 
CALL FORIGIN (R,THETA,ZH,Ko,BETA,D,HUP,DT,A,B,RESULT,ERREST) 
QLB(K)=HUA*INTCON*RESULT !Absorbed light in flowing blood along 

!vessel axis. 
END IF 

920 FOR J=1 TO NA 
930 R=R1 
940 FOR 1=1 TO (NR(J)-1) 
950 RR=R 
960 IF !=!FLAG AND J=JFLAG THEN !Omit light absorption at source. 

GOTO 1020 
END IF 

970 A=Z1 \ B=Z2 \ RESULT=O \ ERREST=O 
980 IF RR < Rv THEN 

HUA=HUAb \ HUP=HUPb \ Ko=Kob \ BETA=BETAb \ D=Db 
ELSE 

MUA=HUAt \ MUP=HUPt \ Ko=Kot \ BETA=BETAt \ D=Dtiss 
END IF 

900 CALL FORIGIN (R,THETA,ZH,Ko,BETA,D,MUP,DT,A,B,RESULT,ERREST) 
1000 QL(I,J,K)=HUA*INTCON*RESULT !Absorbed light in tissue and 

!stationary blood. 
1010 IF RR = Rv THEN !Set absorbed light at vessel to zero. 

CL(I,J,K)=O 
END IF 

1020 SELECT RR !Distributed radial increments due to 
CASE < Rv !nonuniform differencing at vessel. 

DELTAR1=DELTAR 
CASE = Rv 

DELTAR1=EVENR 
CASE ELSE 

DELTAR1=DELTAR 
END SELECT 

1030 R=R+DELTAR1 
1040 NEXT I 
1050 THETA=THETA+DTHETA 
1060 NEXT J 
1070 ZH=ZH+DELTAZ 
1080 NEXT K 

!---------------------INITIALIZE ALL GRID POINTS TO 310 K-----------------------

1090 FOR K=O TO NZ 
1100 TPB(K,OLD)=310 
1110 FOR J=1 TO NA 
1120 FOR 1=1 TO 45 
1130 TP(I,J,K,OLD)=310 
1140 NEXT I 
1150 NEXT J 
1160 NEXT K 
1170 T=1 

!----------CALCULATE TEMPERATURE DISTRIBUTIONS FOR THE TIME INTERVAL------------

1180 IF NEW=1 THEN 
NEW=2 

ELSE 
NEW=1 

END If 

!Due to implicit differencing, reset all temps. at start of new time interval 
!to 310 K. 

1190 FOR K=O TO NZ 



1200 TPB(K,NEW)=310 
1210 FOR J=1 TO NA 
1220 FOR 1=1 TO 45 
1230 TP(I,J,K,NEW)=310 
1240 NEXT I 
1250 NEXT J 
1260 NEXT K 
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1270 CTR=O !Initialize the iterative counter. 
1280 GPC=O !Initialize number of converged grid points 
1290 FOR K=1 TO (NZ-1) 
1300 IF VEL > 0 THEN 

IF CTR > 20 AND RESIDB(K) < CRITER THEN 
GPC=GPC+1 !Count number of converged grid points in 
GOTO 1320 !flowing blood. 

END IF 

!Calculate blood temperature and residual if blood velocity> 0. 

OLDTPB=TPB(K,NEW) 
TPB(K,NEW)=(QLB(K)+(AA*TPB(K-1,NEW))+(BB*TPB(K,OLD)))/CC 
RESIDB(K)=ABS(OLDTPB-TPB(K,NEW))*2/(0LDTPB+TPB(K,NEW)) 

END IF 
1320 FOR J=1 TO NA 
1330 FOR 1=1 TO (NR(J)-1) 
1340 IF CTR > 20 AND RESID(I,J,K) < CRITER THEN 

GPC=GPC+1 !Count number of converged grid points in 
GOTO 1530 !tissue, vessel and stationary blood. 

END IF 
1350 TEMP1=0 \ TEMP2=0 \ TEMP3=0 \ TEMP4=0 \ TP1=0 \ TP2=0 \ TP3=0 
1360 IF !=!FLAG AND J=JFLAG THEN !Omit temp. calculation at source. 

1=1+1 
END IF 

1370 IF J < (NA/2)+1 THEN 
JINCREM=J+(180/DTHETAD) 

ELSE 
JINCREM=J-(180/DTHETAD) 

END IF 
1380 TEMP1=TP(1+1,J,K,NEW) 
1390 IF VEL > 0 THEN 

TEMP2=TP(I-1,J,K,NEW) 
ELSE 

IF 1=1 THEN 
TEMP2=TP(1,JINCREM,K,NEW) 

ELSE 
TEMP2=TP(I-1,J,K,NEW) 

END IF 
END IF 

1400 IF J=NA THEN 
TEMP3=TP(I, 1,K,NEW) 

ELSE 
TEMP3=TP(l,J+1,K,NEW) 

END IF 
1410 IF J=1 THEN 

TEMP4=TP(I,NA,K,NEW) 
ELSE 

TEMP4=TP(I,J-1,K,NEW) 
END IF 

1420 IF J=JFLAG AND l=(IFLAG-1) THEN 
TEMP1=TP(I+2,J,K,NEW) 

END IF 
1430 IF J=JFLAG AND l=(!FLAG+1) THEN 

TEMP2=TP(I-2,J,K,NEW) 
END IF 

1440 IF J=NA AND !=!FLAG THEN 



TEMP3=TPCI,JFLAG+1,K,NE~) 

END IF 
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1450 IF J=(JFLAG+1) AND !=!FLAG THEN 
TEMP4=TP(I,NA,K,NE~) 

END IF 
1460 IF T > DIV THEN !End light absorption after a 

QL(I,J,K)=O !specified time. 
END IF 

1470 OLDTP=TP(I,J,K,NE~) !Rename temperture of previous interation 
!to calculate residual. 

1480 TP1=B(I,J)*TEMP1 + C(I,J)*TEMP2 + D(I,J)*TEMP3 + E(I,J)*TEMP4 
1490 TP2=F(I,J)*TP(l,J,K+1,NE~) + G(I,J)*TP(I,J,K·1,NE~) 
1500 TP3=H(I,J)*TP(I,J,K,OLD) + L(I,J) + M(I,J)*TPB(K,NE~)+(QM + QL(l,J,K))/N(I 
1510 TP(I,J,K,NE~)=(TP1 + TP2 + TP3) I A(I,J) !Update temperature. 
1520 RESID(I,J,K)=ABS(OLDTP·TP(I,J,K,NE~))*2/ & 

(OLDTP+TP(I,J,K,NE~)) !Calculate residual. 
1530 
1540 
1550 
1560 
1570 

NEXT I 
NEXT J 

NEXT K 
CTR=CTR+1 
IF GPC < TNGP THEN 

GOTO 1280 
END IF 

!Are all grid points at the time 
! interval converged. 

!----- - -------- - ----- - -------PRINT RESULTS---·----------------------------------

1580 PRINT #2, T;TAB(8);TP(10, 10,19,NEW);TAB(16);TP(5, 1, 19,NEW); & 
TAB(24);TP(15,1, 19,NEW);TAB(32);TP(20, 1,19,NEW); & 
TAB(40);TP(10,28, 19,NEW);TAB(48);TP(5, 19, 19,NEW); & 
TAB(56);TP(10, 19,19,NEW) 

!Print blood temperatures. 

1590 FOR K=1 TO (NZ-1) 
1600 PRINT #1, "TPBC";K;",";T;")=";TPB(K,NEW) 
1610 NEXT K 

!Print radial temps from vessel to source at plane of interest. 

1620 FOR J=1 TO 19 STEP 18 
1630 FOR 1=1 TO 10 
1640 K=19 
1650 IF 1=1 AND J=1 THEN 

PRINT "TPB(";K;",";T;")=";TPB(K,NEW) 
END IF 

1660 PRINT "TP(";I;",";J;",";K;",";T;")=";TP(I,J,K,NEW) 
1670 NEXT I 
1680 NEXT J 

1690 IF OLD=1 THEN 
OLD=2 

ELSE 
OLD=1 

END IF 

1700 IF T < INCREM THEN 
T=T+1 
GOTO 1180 

END IF 

1710 CLOSE #1 
1720 CLOSE #2 
1730 GOSUB 10000 

!Is the modelling time complete? 
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!-------------------------------------------------------------------------------
SUBROUTINE #1: DETERMINE THE NUMBER OF RADIAL INCREMENTS AT EACH ANGLE 

!-------------------------------------------------------------------------------
2000 RL1=DT*COS(THETA)+SQR(DTA2*((COS(THETA))A2-1)+LAMBDAA2) 
2020 RL2=DT*COS(THETA)·SQR(DTA2*((COS(THETA))A2·1)+LAMBDAA2) 
2030 IF RL1 > 0 THEN !Calculate distance from vessel axis to boundary 

RAY=RL1 !of cylinder defined by lambda. 
ELSE 

RAY=RL2 
END IF 

2070 MLENGTH=RAY-.2 !Subtract region at vessel with nonuniform radial 
!differencing. 

2080 NR(J)=INT((MLENGTH/DELTAR)+0.5) + 2 !Add number of increments in this 
!region. 

2090 RETURN 

!---- --------------- ------------------------------------------------------------
! SUBROUTINE #2: CALCULATE BHTE COEFFICIENTS 
!-------------------------------------------------------------------------------
3000 DTHETA1=DTHETA \ DTHETA2=DTHETA 

SELECT RR 
CASE < Rv 

DELTAR2=2*DELTAR \ DELTAR1=DELTAR 
A1=1/(DIFFB*DELTAT) + 2/(DELTAR1*DELTAR2) 
A2=(DELTAR2-DELTAR1)/(R*DELTAR1*DELTAR2) + 2/(RA2*DTHETA1*DTHETA2) 
A3=2/DELTAZA2 
A(I,J)= A1 + A2 + A3 
B(I,J)=(2*R*DELTAR2+DELTAR2A2)/(R*DELTAR1*DELTAR2*(DELTAR1+DELTAR2)) 
C(I,J)=(2*R*DELTAR1-DELTAR1A2)/(R*DELTAR1*DELTAR2*CDELTAR1+DELTAR2)) 
D(I,J)=2/(RA2*DTHETA1*(DTHETA1+DTHETA2)) 
E(I,J)=2/(RA2*DTHETA2*(DTHETA1+DTHETA2)) 
F(I,J)=1/DELTAZA2 
G(I,J)=1/DELTAZA2 
H(I,J)=1/(DIFFB*DELTAT) 
L(I,J)=O 
M(I,J)=O 
N(I,J)=KB 

CASE = Rv 
IF VEL > 0 THEN 

DELTAR1=EVENR 
A1=DENV*CV/(KEFF*DELTAT) + 2/DELTAR1A2 
A2=2/(RA2*DTHETA1*DTHETA2) 
A3=2/DELTAZA2 + C2*R·DELTAR1)*HS/(R*DELTAR1*KEFF) 
A(I,J)=A1+A2+A3 
B(I,J)=2/DELTAR1A2 
C(I,J)=O 
D(I,J)=2/(RA2*DTHETA1*(DTHETA1+DTHETA2)) 
E(I,J)=2/(RA2*DTHETA2*CDTHETA1+DTHETA2)) 
F(I,J)=1/DELTAZA2 
G(I,J)=1/DELTAZA2 
H(I,J)=OENV*CV/(KEFF*DELTAT) 
L(1,J)=0 
M(I,J)=(2*R·DELTAR1)*HS/(R*DELTAR1*KEFF) 
N(I,J)=KEFF 

ELSE 
DELTAR2=Rv \ DELTAR1=EVENR 
A1=DENV*CV/(KEFF*DELTAT) + 2/(DELTAR1*DELTAR2) 
A2=(DELTAR2-DELTAR1)/(R*DELTAR1*DELTAR2) 
A3=2/(RA2*DTHETA1*DTHETA2) + 2/DELTAZA2 
ACI,J)= A1 + A2 + A3 
B(I,J)=(2*R*DELTAR2+DELTAR2A2)/(R*DELTAR1*DELTAR2*CDELTAR1+0ELTAR2)) 
C(I,J)=(2*R*DELTAR1-DELTAR1A2)/(R*DELTAR1*DELTAR2*(DELTAR1+DELTAR2)) 
D(I,J)=2/(RA2*DTHETA1*(DTHETA1+DTHETA2)) 
ECI,J)=2/(RA2*DTHETA2*(DTHETA1+DTHETA2)) 
F(I,J)=1/DELTAZA2 



G(I,J)=1/DELTAZA2 
H(I,J)=DENV*CV/(KEFF*DELTAT) 
L(I,J)=O 
M(I,J)=O 
N(I,J)=KEFF 

END IF 
CASE = (Rv+EVENR) 

DELTAR2=EVENR \ DELTAR1=DELTAR 
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A1=1/(DIFFT*DELTAT) + 2/(DELTAR1*DELTAR2) 
A2=(DELTAR2·DELTAR1)/(R*DELTAR1*DELTAR2) + 2/(RA2*DTHETA1*DTHETA2) 
A3=2/DELTAZA2 + ~B*CB/KTISS 
A(I,J)= A1 + A2 + A3 
B(I,J)=(2*R*DELTAR2+DELTAR2A2)/(R*DELTAR1*DELTAR2*(DELTAR1+DELTAR2)) 
C(I,J)=(2*R*DELTAR1·DELTAR1A2)/(R*DELTAR1*DELTAR2*(DELTAR1+DELTAR2)) 
D(I,J)=2/(RA2*DTHETA1*(DTHETA1+DTHETA2)) 
E(I,J)=2/(RA2*DTHETA2*(DTHETA1+DTHETA2)) 
F(I,J)=1/DELTAZA2 
G(I,J)=1/DELTAZA2 
H(I,J)=1/(DIFFT*DELTAT) 
L(I,J)=~B*CB*Ta/KTISS 

M(I,J)=O 
N(I,J)=KTISS 

CASE ELSE 
DELTAR2=DELTAR \ DELTAR1=DELTAR 
A1=1/(DIFFT*DELTAT) + 2/(DELTAR1*DELTAR2) 
A2=(DELTAR2·DELTAR1)/(R*DELTAR1*DELTAR2) + 2/(RA2*DTHETA1*DTHETA2) 
A3=2/DELTAZA2 + ~B*CB/KTISS 
A(I,J)= A1 + A2 + A3 
S(I,J)=(2*R*DELTAR2+DELTAR2A2)/(R*DELTAR1*DELTAR2*(DELTAR1+DELTAR2)) 
C(I,J)=(2*R*DELTAR1·DELTAR1A2)/(R*DELTAR1*DELTAR2*(DELTAR1+DELTAR2)) 
D(I,J)=2/(RA2*DTHETA1*(DTHETA1+DTHETA2)) 
E(I,J)=2/(RA2*DTHETA2*(DTHETA1+DTHETA2)) 
F(I,J)=1/DELTAZA2 
G(I,J)=1/DELTAZA2 
H(I,J)=1/(DIFFT*DELTAT) 
L(I,J)=~B*CB*Ta/KTISS 

M(I,J)=O 
N(I,J)=KTISS 

END SELECT 
3800 RETURN 

!-------------------------------------------------------------------------------
!SUBROUTINE #3: RECALCULATE COEFFICIENTS ONE INCREMENT ABOVE AND BELOW 

THE LIGHT SOURCE. 
!-------------------------------------------------------------------------------
4000 DTHETA2=DTHETA \ DTHETA1=DTHETA 
4002 SELECT I 

CASE = (IFLAG-1) 
DELTAR2=DELTAR \ DELTAR1=2*DELTAR 

CASE = (IFLAG+1) 
DELTAR2=2*DELTAR \ DELTAR1=DELTAR 

END SELECT 
4100 A1=1/(DIFFT*DELTAT) + 2/(DELTAR1*DELTAR2) 

A2=(0ELTAR2-DELTAR1)/(R*DELTAR1*DELTAR2) + 2/(RA2*DTHETA1*DTHETA2) 
A3=2/DELTAZA2 + ~B*CB/KTISS 
A(I,J)= A1 + A2 + A3 
B(I,J)=(2*R*DELTAR2+DELTAR2A2)/(R*DELTAR1*DELTAR2*(DELTAR1+DELTAR2)) 
C(I,J)=(2*R*DELTAR1-DELTAR1A2)/(R*DELTAR1*DELTAR2*(DELTAR1+DELTAR2)) 
D(I,J)=2/(RA2*DTHETA1*(0THETA1+DTHETA2)) 
E(I,J)=2/(RA2*DTHETA2*(0THETA1+DTHETA2)) 
F(I,J)=1/DELTAZA2 
G(I,J)=1/DELTAZA2 
H(I,J)=1/(DIFFT*DELTAT) 
L(I,J)=~B*CB*Ta/KTISS 
M(I,J)=O 



N(l, J)=KTISS 
4800 RETURN 
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!-------------------------------------------------------------------------------
!SUBROUTINE #4: RECALCULATE COEFFICIENTS ONE ANGULAR INCREMENT ON EITHER 

SIDE OF THE LIGHT SOURCE. 
!-------------------------------------------------------------------------------
5000 DELTAR2=DELTAR \ DELTAR1=DELTAR 
5002 SELECT J 

CASE = NA 
DTHETA2=DTHETA \ DTHETA1=2*DTHETA 

CASE = (JFLAG+1) 
DTHETA2=2*DTHETA \ DTHETA1=DTHETA 

END SELECT 
5100 A1=1/(DIFFT*DELTAT) + 2/(DELTAR1*DELTAR2) 

A2=(DELTAR2-DELTAR1)/(R*DELTAR1*DELTAR2) + 2/(R~2*DTHETA1*DTHETA2) 
A3=2/DELTAZ~2 + ~B*CB/KTISS 
A(I,J)= A1 + A2 + A3 
BCI,J)=C2*R*DELTAR2+DELTAR2~2)/(R*DELTAR1*DELTAR2*(DELTAR1+DELTAR2)) 
CCI,J)=(2*R*DELTAR1-DELTAR1~2)/(R*DELTAR1*DELTAR2*CDELTAR1+DELTAR2)) 
D(I,J)=2/(R~2*DTHETA1*CDTHETA1+DTHETA2)) 

ECI,J)=2/(R~2*0THETA2*(0THETA1+0THETA2)) 
F(I,J)=1/0ELTAZ~2 

G(I,J)=1/0ELTAZ~2 
H(I,J)=1/COIFFT*OELTAT) 
L(I,J)=~B*CB*Ta/KTISS 
M(l ,J)=O 
N(l ,J)=KTISS 

5800 RETURN 

10000 END 
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