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1. Introduction. In an earlier paper by ilann and Wolf [1], the following
problem of heat transfer between a gas at constant unit temperature and the semi-

infinite solid was considered:

GAS SOLID
Temperature 1° Temperature U/ (x,t)

U(x,0)=0forx >0

| 5 x

(1.1 Up(x,t) =Ux 5 (%, ),

(1.2) U(x,0) =0,

(1.3) [U(x,t)] <M, x>0, t>0,
—[1=0(0, t)]

(1.4) U (0, ¢t) = fl1—=u(o,t)] =—=G[U(o,t)].

K
It will be noted that, in boundary condition (1.4), Newton’s Law of Cooling
has been replaced by the weaker, more realistic hypothesis that the net rate of
heat exchange from the gas to the solid, =K Uy (0,t), is some function, KG [U(0,t)],
of the surface temperature. In every heat transfer problem of physical significance,

the following conditions nust be satisfied by ¢ [U]:

(1.5) & [U] is continuous,
(1.6) ¢l =o,
.7 G [U] is strictly decreasing.

Received December 4, 1950. Presented to the American Mathematical Society under a
different title on April 22, 1950. (Abstract 285, Bulletin of the American Mathematical
Society, vol.56 (1950), p.327.)

Pacific J. Math. 1 (1951),431-445.
431



