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(iii)

PREFACE

The sixth Symposium on Numerical Mathematics organised by the Computer
Science Department of the University of Natal was held in Durban on 21, 22
and 23 July 1980. This annual event offers South African researchers in
the field of Numerical Mathematics an opportunity to exchange information

on their research and new developments®in this field.

These proceedings are published as a record of the papers presented. The
choice is left to authors whether only a summary or the full paper is to
be published. Papers of which summaries are included are normally published

elsewhere.

An invited paper was read by Dr. Jurgen Sprekels from the University of

Hamburg.

The symposium was again supported financially by IBM South Africa. The
continued and generous support by IBM over the last five years is greatly

appreciated.

Thanks for assisting with the organisation of this year's symposium is due
to Sheilagh Cameron-Dow and Pat Duminy of the Public Relations Office of
the University of Natal and Ethel Carte.and Judy Hollenbach of the Computer
Science Department. I am grateful to Wendy Midgley for preparing the

proceedings in her usual flawless manner.

G.R. Joubert.




(iv)

PARTICIPANTS

S. Adalt (Council for Scientific and Industrial Research, Pretoria)

M.L. Baart (Council for Scientific and Industrial Research, Pretoria)

M. Bentwich (University of Tel Aviv, Israel)

M. Berjak (University of Natal, Durban)

M. Brannigan (Council for Scientific and Industrial Research, Pretoria)
J.D. Buys (University of Stellenbosch, Stellenbosch)

J. Flachs (Council for Scientific and Industrial Research, Pretoria)

C. Handley (University of Natal, Durban)

W.D. Heiss (Council for Scientific and Industrial Research, Pretoria)
A.E.M. Henmning (University of Pretoria, Pretoria)

B.M. Herbst (University of Orange Free State, Bloemfbntein)

T. Hoption (University of Natal, Durban)

D.A. Hunter (University of Natal, Pietermaritzburg)

G.R. Joubert (University of Natal, Durban)

D.P. Laurie (Council for Scientific and Industrial Research, Pretoria)
A.F. Meiring (University of Pretoria, Pretoria)

M. Owmby (Hughes Aircraft Co., Califormia, U.S.A.)

H.A. Riphagen (Council for Scientific and Industrial Research, Pretoria)
H.W. Robb (University of Natal, Durban)

L. Rolfes (Council for Scientific and Industrial Research, Pretoria)
E.E. Rosinger (Council for Scientific and Industrial Research, Pretoria)
A. Schaafsma (University of South Africa, Pretoria)

M. Sniedovieh (Couneil for Scientific and Industrial Research, Pretoria)
J.A. Snyman (University of Pretoria, Pretoria)

J. Sptess (University of Braunschweig, Braunschweig, West-Germany)

J. Sprekels (Institut fiir Angewandte Mathematik, Untversity of Hamburg, Hamburg)
M.C. Steenkamp (Council for Scientific and Industrial Research, Pretoria)
J. van Heerden (U.K.O.R., Pretoria)

E.H.A. Venter (Council for Scientific and Industrial Research, Pretoria)

H.R. Weistroffer (Council for Seientific and Industrial Research, Pretoria)

Y. Yavin (Council for Scientific and Industrial Research, Pretoria)
T.d. Ypma (University of the Witwatersrand, Johannesburg)




(v)

CONTENTS

Page
PPeface vuvseveencss S HEA SRR E Py E o0 R O 21t
Participants ......evevee.. W seveenanas . v
Stability and convergence for nonlinear difference schemes are
equivalent by E.E. ROSTAGET vevererervenreernenns SEuwEREaEBE N 1
The numerical treatment of plasma confinement in a Tokamak without
conducting shell by J.D. Neethling ............. M EEEE S EE BN 3
Collocation, collocation-Galerkin and the numerical solution of
conduction-convection problems by B.M. HerbSt «....eweveueneonnnn... 13
Computation of hitting probabilities by Y. Yavin .......... T 17
The regulation of temperature by thermostats and set-valued integro-
differential equations by J. Sprekels ......... T T L LT 19
Computation of elastic monolayer structures by iterative methods
by J.A. Snyman ......evuuuun.. A A 21
Computational stability of the split explicit weather prediction
model by H.A. Riphagen ............ KA SR e sy sradbamnwnem 23
Numerical prediction of three dimensional variable property flow
in a tube with constant wall temperature by J.P. du Plessis ....... 25
Numerical solutions for a plane stress problem by A.E.M. Henning .. 27
Numerical studies of reaction-diffusion by 4.F. Meiring .o.coevun.. 29
Evaluation of a convolution integral by W.D. Heiss and
M.C. Steenkamp ......... AR e oMW A RA S E KA e . o . 31
The Anderssen-Bloomfield method for numerical differentiation
DY M.L. BAGPE evienenneeeeneneennnnnnnnnnnnn, YT o s E b AR o 35
Optimal affine invariant convergence results for Newton's method
by T.J. Ypoma «ovevenunn. vewEEE .S S O O A 37

Equispacing numerical methods for trajectory problems by D.P. Laurie 39

Parameter estimation for nonlinearly observed dynamic systems:
a modified quasilinearization approach by M.L. Ownby and

Jodo DISEefano, IIT uvvuuiueeeuenennnseeennneeeennnneennnnn, . 47
The vibration of a generalized tuning fork by M. Bramnigan ......... 49
Mathematical modeling and computer simulation of a tennis racket

by M. Brannigan and S. AdGli «..uueeeeueuieneeeeeennennen, . 51
Interactive dynamic programming by M. Sniedovich .............. . . 53
Numerical calculations of velocity, pressure density and temperature
during inversion by M. Bentwich and 0.L. Fourie ............ SRS 55
A non-linear goal programming algorithm by H.R. Weistroffer ........ 57

On the convergence, invariance and related aspects of a modifi-
cation of Huang's algorithm by J. FLAGKS vvvuenevnsnnssnnsnsononnnn.. 61



