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Calculation of Potentials in Complex Topography using

Schwartz-Christofel Transformation

Woong-500 Kim, Han-Uk Lim, Back-Son Sub

ABSTRACT

schwartz-Christofcl transformation has been widely used to solve englnecring problems,

In this paper, this transformation
pomnts of z-plane are transformed

using calculator
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is used to calculate topographic problems, Any two

by Schwartz-Christofe]l transformation
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Fig. 2. The model of Topography.
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The example of S-C transformation
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Fig. 3. The result of S—C transformation
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Table 1.

The program of 5—C transforma
tion

SCONTROIL USLINIT

C
C

G0

o 0O

300

FEQGRAM PITRANS

PROGRAM FOR CALCULATING LU,V
FIELD

FROM GIVEN X, ¥ TOPOGRAPMIC FI-
ELD

DIMENSION X{2)

COMMON {1, C2

EXTEENAL FKV

N-=
X{l)y=1.
X(2)=1.

Cl=15.

Ca==20.

CALL NONLES(X, N,
ILL)

WRITE{6, 3000 C1, C2, X{1), X{&
FORMAT(15X, 4E12.5,/)

STQP

END

SUBROUTINE NONLES(X, N, LM, EPS,
FKV, ILL)

100, 0, 1, FEV,

**+ D/00S/5 NONLES %% SINGLE

PARAMETER
X INPUT AND QUTPUT PARAME-
TER

FOR INPUT, , GUESSED VECTOR
FOR SOLUTION

FOR OUTPUT, SGLUTION QO N-
UN-LINEAR 5YSTEM

—_ 48 - —

oo O

Ty

700

1d

800G

N INPUT PARAMETER
NUMBER OF DIVENSION VFOR §-

YSTEM
LM INPUT AND OUTPUT PARAME-
TER
FOR INPUT,, MAXIMUM KNUMB.
ER OF LOOQP
FOR OQUTPUT. NUMBER QF LOQP
EPS INPUT PARAMETLER
CHECK VALULE FOR CONVERGE-
NCE
FKY INPUT PARAMETER
SUBROUTINE SUBPROGRAM [FOR
EVALUATED K-TH EQUATION
1LI. OUTPUT PARAMETER

INDICATE SUBROUTINE CONOI-
TION

IF ILL=0 NORMAL CONDITION
OTHERWISE INDICATE A JACO-
BIAN-RELATED MATRIX IS S5IN-
GULAR

AND PROCESS “BELOW UP*

DIMENSION IPOINT(20,20) : ISUB(1Y),
PART(20}, COE(20,21), X(1), TEMP{2n)

PARAMETER CHECK

1LL=30000

IF{IN.LE. O QR N.GE_21.0OR_EP5 LT, 0O,
CEO.OR.LM_LE.0) RETURN
IF(EPS. EQ._O.OY EPS=p.1E-5
ICONVG=1

ILL=0

KCT=|

CONTINUE

DO 10 J=1,N
IPOINT(1, ) =]

CONTINUE

K=1

CONTINUE

IF(K . EQ.1)Y GO TO 1000
KG=]
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300

13

17

1000
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1200

CONTINUE

DO 17 KC=2,K

KM=K—KC+2

KEMAX=ISUB{KM—1)

X{EMAX)=0.0

DO 13 J=KM,N

JSUB=IPOINT(KM,])
X(KMAX)=—=X{KMAX)+CGE{(KM~—1, j5-
UB) X(JSUB)

CONTINUE
X(EKMAX)=X({KMAX)+COE(KM—1, N
+1}

CONTINUE

GO TO{1000, 1200, 18200), KG

CALL FEV{X,K,)
FACTOR==0.001
CONTINUE

ITAL=0

I=K

CONTINUE
ITEMP=IPOINTI(K, I
HOLD=X{ITEMP)
H=FACTOR*HOLD
IFIM EQ. O, G) M=0.001
X(ITEMP)=HOLD<+H
[IF(K.EQ 1) GO TO 1200
KG=2

GO TO 900

CONTINUE

CALL FKV(X, K, FPLUS)
PART{ITEMP)={FPLUS-F)/H
X{ITEMP)=HOLD
IF(ABS(PART(ITEMP)).
GO TO 1240
[F{ABS{F/PART(ITEMP)).
20) GO TO 1250

LE, ¢ 1E-—50)

LE. 1.0E+

1240
1250

1300

14040

1500

30

4
1600

ITAL=ITAL+1

I=I+1

IF(I,.LE.N) GO TO 1150

IF(ITAL, LE, N—K) GO TO 1300
FACTOR=FACTOR*10.0
I[F(FACTOR—0.5) 1100, 1100, 2200
CONTINUE

IF(K.LT.N} GO TO 1400
IF(PART(ITEMP}, EQ.0.0) GO TC 2200
COE(K,N+1)=20.0
KMAX=ITEMP

GO TO 1600

KMAX=IPOINT(K, K)
DERMAX=ABS(PART (KMAX})
KPLUS=K+1

DO 30 I=KPLUS, N
JSUB=IPOQINT(K, I)
TEST=ABS{PART(JSUB))
IF(TEST. LT. DERMAX) GO TQ 1500
DERMAX=TEST

IPOINT(KPLUS, ) =KMAX

KMAX=]5UB
GO TO 30

CONTINUE

IPGINT(KPLUS, 1)=]JSUB

CONTINUE

IF(PART(KMAX), EQ.0.0) GO TO 2200
ISUB(X)=KMAX

COE(K,N+1)=0.0

DO 40 J=KPLUS, N
JSUB=IPOINT{KPLUS, I}

COE(K, JSUB)= —PART (JSUB) / PART
{(KMAX)

COE(K,N+1)=COE{K,N+1}+PART(]S-
UB)*X (JSUB)

CONTINUE

CONTINUE
COE(K,N+1)=(COE(K,N+1)--F)/PART
(KMAX) + X (KMAX)

K=K+1

IF(X,LE.N) GO TO 800
X(KMAX)=COE(N,N+1)

IF(N.EQ,1) GO TO 1800

KG=3
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K= END

GO TO 9060 SUBROUTINE FKV(X,N,F)
C **PROGRAM OF PI-TRANSFORM
ITERATION,S TERMINTE C
DIMENSION X(2)
COMMON C1, C2
CONVERGENCE CHECK#¥#%% DATA PHI2/6, 283184/
C
C
1800 CONTINUE U=X(1)
IF(RCT.EQ. 1) GO TO 2000 V==X (23
DO 50 I==1,N UV =D*U+ y*V
IF(ABS((TEMP(D)—XUN/X()). GT. GO TO{1,2), N
EPSY GO TO 1900 I F=L*(l, —[, /UV)+ALOG{UV)—C]
50 CONTINUE RETURN
ICONVG=ICONVG+1 2 F=V*(1 +1. /UV)+ 2 *ATAN(V /)
IF(ICONVG-3) 2000, 2100, 2100 —--PHIZ—C2

1900 CONTINUE RETURN
[CONVG=] END

2000 CONTINUE
DO ad I=1, N 4 ﬁ ﬁ
TEMP(1}=X{I)

60 CONTINUE .
K CTe KT 4 1 . (1) Fig. 33 -2 el A= B B
IF(KCT.LE.LM) GO TO 700 hatHel gl Fe ozl fe] glor} 8-C
[LL= 5000 s F RSt B\ E IETomA HEHES
RETURN Huftzell A &f it TREMST =9,

2100 CONTINUE (2) 7173 program € FYAISHH S-C &
LM—KCT of Y BEE kU 7 gdoernz EHEEH
RETURN e Bt o HRE VRY ¢ oo

2206 CONTINUE 2P o] HES 1982EE WM BEHS
ILL=KCT KRS ZFEen #FTY Ao THER
RETURN HEES F3le= violul,
¥ £ ¥ B
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