PREFACE Anp SUMMERY.

one of the mnost jmportant topics in computational
Fluid Dynamics ia the study of shock and rarefaction
waves. ln most practical applications, the relevant
'cquations are coupled and non-linear and numerical me-
thods must be used to solve these equations Magreover,
additional techniques Kt Artificial Viscoaity}are needed.
to get riad of the non-linear oscillations that take

place in treating shock waves numerically.

The ain of this thesis 1s to study such techrniques
and introduce i1t in the numerical solutions without add-

ing 1t explicitly.

- In chapter Iy ve discuas physical and:mathematical
pictures of shock waves and the Rankine-Hugoniont rela-
_.tiona-The Eulerian, Lagrangian approaches and discreti-

zation in Computational Fluid Dynamics are also discussed.

In chapter II, we expneaa the quasi-lineaf hyperbolic
ayaten, that descride the nnateady compnessiblc-flow'cf
a polytropic.gas,_in a non-dimensional Eulerian form. We
also revievw some of the explicit, first, second, third
and fourth order accurate nethod, that ‘are frequently

used to solve the system numerically. The stability of



sbme of these methods, using voth Hirt and Von-Neumann
;pproaches s also diacussed. In the 1ast- part of chapter
‘11, we review the different artificial viscosity forms

that are used ®o eliminate pest shock oscillatioﬁs.'

In. chapter III, ¥€ modified pn.iterative gscheme,
originelly devised by Abarbanel and Zwvas in 1969, a8
a replaéement to the artifical viscosity. The seme
gcheme W8S used by El—Fayoumi and Fkirin (1918) to jterate
girst order nuﬁerical solutions of the quasi- -linear sY8-
tem that fepresent the compressible one dimensional flovw

of a polytropic gas in cartizian coordinates.

Here, we iterate second ofdér Lax—ﬂendrorf solution
of the systen thst repregent the-compressible one dimen-
gionsl. flOW of a polytropic gds ;n cylindrical coq?dinatesu
Chapter III has been puplished in the preoceeding of rifth
1nternational congress for gtatistics, computer geience,

sociasl and aemographic research'(pp. 133-LL8) organized :

by Aln Shsms-University. 29 Mareh-a April 1980.

. The same article has been accéfted fox Euuxtcavton .
in the Egyptian Computer Journsl.
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