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ABSTRACT. A co mputationa l scheme for the solution of nonlinear parabolic pa rtia l differential equations
is developed. The proposed scheme, which is second order ~ceura tc. In tl~C! IS based u~n a c~mhmcd
approach of quasi-linearization and the Galerkin meth od wherein a basis ~ns lstlng of I.he cubic B·.,plmc."'ihas
been used. An illustrative example is solved ( 0 test the scheme. The numerical resultsa re In good agreement with
the available resul ts.
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ach of qu asilineari zation (Bellman and Kalab» 1965)
and the Galerkin rnctho.l wherein a basis co nsisting of
the cubic fl· ;plines has been used.

where a subscript denotes pa rual differen tiat ion and II' "

denotes the (11 + I) st member of the sequence {lIk}k ;;'O.
Th e initial and boundary co nditions co rrespo nding to
Eqns. (2) and (3) are :

where. for simpl icity, let us assume that

D = [0. 0], 0 ' R. a>O.

We quasilinea rizc Eqn . (I) to ob ta in the following
sequence of linear pallial ditfercntial equations :
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Co nsider the nonlinear parabolic eq ua tion :

u, -·lI~ = F (x, 1. 1l, lI~) . x£n, 1> 0

2. Formulatiun of the problem

with the initial condition.

1/ (x. 0) = I/,,(x ), .v £ D

and the boundary con ditions

I/ (x ./ ) = g (x ./ l. x 'cD. / > 0

The prediction of meteorological parameters by the
solution of hydrodynamic equations govern ing a trnos­
pheric motions is known as numerical weath er pre­
diction. Numerical weather pred iction involves. more
often than not , the solution of nonlinear parabolic
partial differential equations. Since the anal ytic solutions
for these equations are almost never availabl e a resort
to the numerical methods seems to be a must : Of the
numerical methods, the difficulties associated with the
finite difference meth ods are well kno wn. Th e finite
element meth ods, a lthough somew hat more difficult to
program for a computer than the finite difference
methods, have cert ain inherent advantages. Amo ng
the finite elemen t methods, the Galerkin methods possess
a very desirablefeat ure, namely, the form of the solu­
tion. In most of the cases, the solution is a smooth
functi on which is a piecewise polynomial. T his has
led severa l research workers to the develo pment
of algorithms, for the solution of nonl inear pa rabolic
equations, which make use of the Galerk in method.
T he most prominent among them is Douglas and Dupont
(1970, 1973). It is known that the Galerkin method
with a basis of B·splines yields results of higher orde r
accu racy. Davies (1970) has obta ined the numerica l
solutions of the prim itive equations in one dimension
using the G alcrkin method with a basis of Bvsplines.
for a number of boundary conditions. He has also
obtained a so lution of the nonlinear Burgers' equation
(1978). Murphy (1975) has presented cubic spline Gale­
rkin s approximations to parabolic systems with coupled
nonlinear boundary conditions. In thi s paper, a scheme
is proposed for solving nonlinear parabolic equations.
The proposed scheme is based upon a combined appro-
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