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Abstract:

In this paper, an analytic approximate method for solving the unsteady two-dimensional convection-diffusion
equations is introduced. Also, the convergence of the approximate methods is analyzed. Three test examples
are presented, two have exact and one has not exacted solutions. The results obtained show that these methods
are powerful mathematical tools for solving linear and nonlinear partial differential equations, moreover, new
analytic Taylor method (NATM), reduced differential transform method (RDTM), and homotopy perturbation
method (HPM), are more accurate and have less CPU time than the other methods.
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1-Introduction

This work is interested in two unsteady state two-dimensional initial-boundary value problems, which were
formulated as follows;

Problem-I: Linear transport (convection-diffusion) equation.

9 d 9 92 92
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with initial condition

u(x,y,0) = 0,(x,y),0<x,y <L, @)

and the boundary conditions

u(x,0,t) = f,(x,t),ulx, L,t) = fi(x,t),0<x <L, t=0 } 3)
u(0,y,6) = go(v, ), u(L,y,t) = g: (¥, ),0 <y < Lt =20)

where u(x, y,t) is a transported variable, 8, and §,, are arbitrary constants witch show the speed of convection,

a, and a,, are positive constants of diffusion coefficients, and f; f; go,91 and @, are known functions.

Problem-II: Nonlinear Burgers equation:
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with initial conditions
u(x'yl 0) = a1(x;}’)}

x,y) € Q, 6
v(x,,0) = a(x, 7)) V) ©

and boundary conditions
u(x'y; t) = bl(xﬂy! t)!
v(x,y,t) = by (x,y,1),
where Q = {(x,y):a<x <b,c <y <d}is the computational domain, dQ is its boundary, u(x,y,t) and

}(x,y) €0,t>0, @)

v(x,y,t) are the velocity components to be determined, a,, a,, b, and b, are the known functions, and Re is the
Reynolds number.



