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Numerical Conformal Mapping onto the Circular Slit Domains
KanaMeE Amanof

A circular slit domain is the entire plane with slits along concentric circular arcs whose
common center is the origin. In this paper, we present a simple numerical method for
computing conformal maps from a dorain exterior to closed Jordan curves onto a circular
slit domain. The mapping is important in problems of two-dimensional vortex flow with
obstacles. The numerical method is based on the charge simulation method, in which con-
jugate harmonic functions are approximated by a linear combination of complex loga-
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rithmic potentials.

.3 C &I

Riemann OEHKEHIC I, 23 Eb 220
BRAAF OEEO BAREBIR A ICEARBETSH
D, VTNLEMHORTICEABERTLCENTE
3. Lal, SEHEFEBOEAICR, BAEMDLS
NE—OHENSEEFREIEE L. cotk
2, SHEGSAEERTHY, HROSEES EF
TLLEMPSHESMLTHS., Licdi-T, ZEEDER
78 BRI RS A BEER A R Ls i hida o
V. X5, SESEEEROEAICR, HROSER
ZEE LT SR BE—O BB EEEIR I EE LIS
V., HEKSEHBRTEI30REY 27 2 EHEIN 2
REREZZ UL TAHEEMCEONS.

RS SEHEEEETH 2 2 BEEEROBES
iE, EEOEEA 2 >ORMLTHE T N NERER
rn<|w|<r: NEHERTLENTES. ZORM
FHOEZEDLE rofr BTV 2 3 2 TH O, HEILEHA
EfTE50R3cokx2RA UL 3 5 HEEHES N

T BERPIETERTER
Department of Computer Science, Faculty of En-
gineering, Ehime University

219

Some examples show the effectiveness of the method.
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Fig. 1 Conformal mapping onto the circular slit domain. The normaliz-
ing condition is f(0)=0, f(c0)=00 and f'(e0)=1. Boundary
curves Ci, C,,--,Cy are mapped onto the circular slits S, Sz, o0y
Sx. Qi and z; are simulation charges and collocation points,
respectively.
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Fig. 2 Numerical mapping of the exterior of a disk: |z2—2]|>1.
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Table 1 Accuracy of numerical results for the
exterior of a disk: |z—2|>1. N* shows
the case of ill-condition.
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Accuracy of numerical results for the
exterior of a disk: |z—5|>1. N* shows
the case of ill-condition.
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Fig. 3 Numerical mapping of the exterior of three disks: |z2—2|>1,

|z2+1—v34|>0.5 and |z41+V3i|>1.5.
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Table 3 Accuracy of numerical results for the
exterior of three disks. N* shows the
case of ill-condition.
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