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THE NON-MONOTONICITY OF SOLUTIONS IN SWIRLING FLOW

J. B. McLeod and S. V. Parter

ABSTRACT

This paper studies the boundary-value problem arising from the
behaviour of a fluid occupying the region 0 <x <1 between two rotating
discs, rotating about a common axis perpendicular to their planes, when
the discs are rotating in the same sense with speeds 0 < 2 <S2l .

The equations which describe the axially symmetric similarity solutions
of this problem are
eHY + HH" + GG' = 0,
eG" + HG' - H'G =0,
with the boundary conditions
H(0) = H'(0) = H(l) = H'(1) = 0,
G(0) = QO/Q1 , GI)y=1,
where ¢ = 1//252l and v is the kinematic viscosity.

such that for 0<g¢ <g, there

The major result is: There is an ¢ 0

0
does not exist a solution (H(x,e), G(x,e)) with G'(x,e) > 0.
AMS(MOS) Classification: 34Bl5, 34 E 15, 35Ql0, 76U05 .

Key words: Nonexistence theorems, ordinary differential equations, rotating fluids,

similarity solutions, asymptotic behavior, monotone solutions
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