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ABSTRACT

This thesis is concerned vith a class of harmonic functior
of several variables. We will extend to n-varisbles some of the
properties known to hold in the case of two varisbles,

In the case of two variables, we know that two harmonic
functionsu(x,y) and v(x,y) satisfy the Cauchy- Riemann equations :

uo_ v L a—

& @ W % * ==z

if and only if there exists a harmonic function h(x,y) such that

iii

=

the pair (v,u) is the gradient of the function h. We will consider

the class of n-tuple of harmonic functions, F = (ul,ug,..., un) .

of n-variables,X (xl,xa,..., xn) which satisfies such a similar

property i.e.

n aui 2)ui Ju
L = = 0 y A = Y g 'Y p # J
i=1 9%y ax 3 ax;

and such a function F is said to be a system of conjugate

harmonic functions, If we define the class Gp, Lsp<o



iv

to consist of all systems of conjugate harmonic functions F defined
on R x(0,%) and F satisfies

; Urap)? &

v » =(n+1)
X7+ (1+y)")“

A <o, y>0

In the case of two dimensions if F is in HP class, then the
boundary values F(x) = %im F(x+iy) exist both almost everywhere
y=>0
and in the norm. So in the n+l-dimensional case we will show

that F(X) = 2im F(X,y) exists almost everywhere for p > 1
y->0

and in the norm if p>1,Xemn.

We will prove this by means of the existence of least

i s - 5 i
harmonic majorants of subharmonic function in Rn+l

In €hapter V, we will study on the class of 1P-class
in n+l dimensions, which consists  of those systems of

conjugate harmonic functions satisfying

;ORGP ax $ A €= y>0
R
n

1 €p<® As in the two-dimensional case, we will show the

"semigroup~-property” of the fractional integral of F.
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