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M. M. Dzhrbashyan () constructed a generalized operator L) of Riemann-
Liouville type, by means of which he established fundamentally new analogues
of the classical formulas of Cauchy, Schwarz, and Poisson*—generalized Cauchy,
Schwarz, and Poisson formulas associated with a given function w(x) € **.
In the present note this generalized operator is used to establish (Theorems 1,
2) generalized Cauchy, Schwarz, and Poisson formulas associated with a given
system of functions w;(z) € Q (j=1,2,...,m).

Let the functions w;(z) € Q (j = 1,2,...,m). Further, let p,;(0) = 1,
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We introduce for consideration the power series
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It is easy to see that the radius of convergence of this series is equal to one.
Thus the function C(z;wy,...,w,,) is holomorphic in the disk |z| < 1. Along
with this function we also introduce the function

S(z5wyy e, w,,) = 2C(2;wq, ooy W) — C(05 w1, .0y w,,) =

) m
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noting that C(0;wy, ..., w,,) = 1/A . Al™ = 1.

* For other generalizations of the Cauchy, Schwarz, and Poisson formulas, see,
for example, (>79).

** Tt is said (see (1), p. 1078) that a function w(z) €  if it is nonnegative and
continuous on [0,1), with w(0) =1,

1
/ w(z)dr < 400
0

and for every r (0 <r < 1)

/1w(a7)da:>0.

% In (1) the function p(0) = 1,

1
p) =1 [ 2 dr (@) en). re.u

and the sequence of numbers

A, =—(k+ 1)/0 rkdp(r) (k=0,1,2,..)

were introduced, and it was shown that all the numbers A, (k=0,1,2,...) are
positive, with Ay =1,

1
A, = k/ wz)zbtde (k=1,2,..).
0
Theorem 1. Let the function
f(re®) =3 ay (rei®)
k=0

be holomorphic in the disk |z| < R. Then the function
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is holomorphic in the same disk |z| < R, and for any p (0 < p < R) the integral
formulas

1 27 s )
£ = 5 [0 (%) iy (0678 (2] < ),
0

f(z) =4iIm f(0) + 2i /0%5 (efwg;wl, ,wm> X

0

xRe fi, oy (pe?)dd (|| < p).

In the course of the proof, the Cauchy-Hadamard formula is essentially used,
as well as the formulas

L(le"'vwm)[rk] = Ai:l) Aggm)rk (k = 07 1; 2? )

and the expansions (1), (2), and (3).
Let us introduce into consideration the function
0. B 2 rFcoskd
P, 1wy, ...,w,,) =ReS (re;w,, ... ,w,,) =1+ 2; W,
harmonic in the unit disk 0 <r <1, 0 <0 < 27.
From Theorem 1 it follows easily:

Theorem 2. Let u(z) be a harmonic function in the disk |z| < R. Then the
function

will be harmonic in the same disk |z| < R, and for any p (0 < p < R) the
integral formula
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2m
ip) _ . i0
u(re’?) = 27T/0 P (gp -0, PRt ,wm) Uy, (pe?) dO
holds,

0<r<p, 0 <y <2m).
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