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Existence and a priori bounds for steady stagnation flow

toward a stretching cylinder
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5. Conclusions

In this paper, we have studied radial stagnation flow toward a stretching cylinder with wall transpiration. We have shown
that there exists at most one monotonic solution for all values of the parameters by using a topological shooting argument
where the shooting parameter, f”(1) = «, corresponds to the skin friction coefficient. However, we have not been able to
eliminate the possibility of nonmonotonic solutions. Numerical integration of the differential equation suggests that no such
solutions exist, but analytically, this remains an open question.

From numerical calculations, we present the following conjecture in regard to the characterization of solutions of the
IVP involving Egs. (1.1)-(1.3) and Eq. (2.5). For @ > 0, f’(n; &) increases to positive infinity. For a* <a <0, f'(n; «) attains
a positive minimum and then increases to positive infinity. For o = *, f'(n; a*) gives a solution to the BVP. For o < ¥,
f’(n; @) attains a negative minimum and then increases to positive infinity.

From our analysis, we have been able to determine useful bounds on the skin friction coefficient. In particular we have
determined that these bounds become arbitrarily narrow and that the value of the skin friction coefficient approaches zero
as the injection parameter (y < 0) approaches negative infinity. Also, in the case of suction (y > 0), we have shown that
the skin friction coefficient becomes arbitrarily large in magnitude as the Reynolds number R goes to infinity.
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