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1Φ Introduction. Let the harmonic function v(r, θ) have the sine
series expansion

(1.1) v(r, θ) = Σ αvr
v sin vθ ,

1

convergent for 0 ^ r < 1 and suppose that t>(r, 0) is non-negative for
0 < θ < π. Denote the nth partial sum of (1.1) by

(1.2) S(

n°\r, θ) = Σ αvr
v sin v0 ,

1

and the wth Cesaro partial sum of order k, by

(1.3) S(*\r, θ) = Σ CΪ+*-v<Wv sin ^ , fc = 1, 2, • .
1

It was shown by Fejer [2, p. 61] and Szasz [8] that when v(r, θ) ^ 0
for 0 < θ <τr, 0 < r < 1, then ^ ( r , <?) is also non-negative for all n
when 0 < θ < π, 0 < r ^ 1/4, and the constant 1/4 is sharp. Fejer [2]
showed that the functions <S(

W

3)(1, θ) are also non-negative for all n,
0 < θ < π. In addition, Szasz [8] showed that there exists an R£\ de-
pending upon n only, so that SΓ(r, 0) ^ 0 for 0 < r ^ iC\ 0 ^ β ^ r,
but not always for r > R(n\ and that

(1.4) lft« = 1 -
w n

In this paper we shall extend the results of Szasz to Cesaro partial
sums of integral order k, k = 1, 2, 3. For k — 3 the theorem obtained
is a sharpened form of the theorem of Fejer [2]. We prove the
following :

THEOREM 1. Let the harmonic series expansion

v(r, θ) = Σ a^ s i n vβ1

be convergent f o r 0 ^ r < 1 α ^ d Ze£ v ( r , ^ ) ̂  0 / o r 0 < ^ < π , 0 < r < 1 .
Then for k — 0,1, 2, 3 £/&ere βa isίs α positive number R^ depending upon
n only, so that
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