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Using Eigenfunction expansion technique, we obtain the solution of the problem (19) and (20) as
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and by direct istegration, we obsain the solution of problem (21) and (22) as
c(-.r)=[r. -%c,] @4
Then, we obtain
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Hence, there exists & unigue solution of problem (11) ~ (16). This completes the proof.

We shall now consider an alernative method for the existence of unique solution of the problem.

Before delving into the method, we shall substitute the solutions (26) - (28) into the equations (11) -

(16)
Therefore, the equation (11) < (16) in dimensionless form become:
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With initial and boundary conditions
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%‘E:A¢+j(x.r.¢.u.r), xeR"1>0

ot
Ou
b Au + glx,t,¢,u,v), xeR"1>0} (49)

517 = Av+ h(l.f.¢.“t")~ xeR" 150
C

¢(-‘-U) = f l")

ulx,0)=g,(x)

(S.l):fntx].go(x) and h,(x) are bounded forx e R".Each has at most a countable number of

discontinuities.
(S.2): f,g.h satisfies the uniform Lipschitz condition

@x, 1, 8,1y, ) -0, 1, 8y, u,v, | <M, -y +|u, —s |+ =v3[)  (x1)eG

Where G = {(x,1): xe R"0 <1 <r}.

Our proof of existence of unique solution of the system of parabolic equations (37) — (42) will be
analogous to his proof.

Theorem 3.2: There exists a unique solution uu[rz,!).;ﬁ.,(r).r)ﬁn(f],flXn(q.r) and Y,(7,¢) of
equations (37) — (41) which satisfy (42).

Lemma 3.1 (Ayeni(1978)) :

Let quguvhu) and (f.g,h) satisfy (S.1) and (S.2) respectively. Then there exists a solution of
problem (49),

Proof of lemma 3.1, see Ayeni (1978)
Proof of theorem (3.1):

We rewrite equations (37) — (42) as
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Clowrly, & & bounded Bom below and & & &, and &, are bounded everywhere Hence, by
Kokodner and Pederson’s hesona, (9,0)2 0wl 0)2 0 w(9,1)2 0, wim, )2 0and Z(n,1) 2 0, that is
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4.0 Conclusion

To examme the properties of solition of the n-situ combustion of oil shale as enhanced oil recovery
techmigue I porous medium, we used an approach by Ayem (1975) and Kolodner and Pederson
(1968) Owr result revealed that velocity s mass X and Y tempersture @ and ¢ are increasing
funcion of time
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