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Annotation
In this article some integral equations for a multivariable function are learned and
solution is found using by replacing, multiplying and integrating.
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Introduction
The equation in the form of this

x b

WZ[;[ X —t)" (t %) (bt )dtdt, = £ (x%,) (1)

is an integral equation on the arguments x, and x, from the function ¢(x,,x,) of two
variables. Here a,b,o, and ¢, is real numbers, 0< e, ar, <1.
The above integral equation can be written as
1 r -1 p a,—1
—— | (x, —t) " dt | (t,—X,) " t)dt, = f(x,X%,). 2
F(al)r(az)l(xl t1) t1;[(2 2) (p(ti 2) 2 (X1 2) (2)

In this expression we enter the designation is
b

J(tz =% )az_l(P(tvtz)dtz = (b, %) (3)

X2

In this case, the equation (2) can be written as

1 ¥ t1 X )dti X
() (a,)? J ti)l_al F(x%). (4)

In equation (4) like [1] work by replacing x, with t, and t, with s , then we multiply

both sides of the equation by the expression (x, —t,) “ and we integrate from a to x,
on
Lo (st J f(tt,)dt
1-o4 :
I_*(al)r(az)a(xl_tl) a (t:l_s) a tl)

In this expression we replace the order of integration accordlng to the Direxli formula
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:‘;l/ll(sl’tz)dsl]g

L (0 —t)" (t—s)™

Tt (R ©

If we use the formula
B(a,b)=

by substituting t, =s, +(x, —s,)z in the integral to the left of this equation, we get the

b-1

X**(1-x) " dx (6)

O'—.l—'

equation

X

j(xl -t,) “(t - sl)“l_l dt, =I'(e)T(1- ).

a

In this case, (5) is based on equation
¥ IMNe,) & f(t,t)d
(s t)os = 1) FRLIE
a ( o al) a (Xl - tl)

We differentiate both sides of this equation by X;.

As the result, this

(X%, )= r(i‘z) J' f(tl’_tz)ig
Fl-a)dx 5 (x-t,)
equality can be created. In this expression by replacing x, with t, and t, with s, we
put in (3) equation
J-(otlt) _ I'(a,) i]l-f(sl,xz)ds1 .
) Tl-a)dty (4-s)°
In equation (7) hke [1] work by replacing x,with t, and t, with s,, then we multiply

(7)

-a,

both sides of the equation by the expression (t, - X, )
t2

and we integrate x, tob on

_T dt, “ol(t,s,)ds, N I'(a,) j. dt, i} f(s0,%,)ds,
L =%) (s, -t T(l—a); (t,—x,)% dty (t,—s)"
In this expression we replace the order of integration according to the Direxli formula

as in the case [2]

- M e { (5.00)d5,
f“ ) j(t—x) (s-h) T a1>[<t2-x il e ®

If we use the formula (6) by substituting t, = x, +(s, — X, )z, in the internal integral on
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j(t2 —%,) (s, -, )%_l dt, =I'(e, )T (1-a,)
equation is formed.
Then we have

b t

0 1 dt, d f(s,%)ds,
S, )ds, = IEITel e
Xjf"(ti 5,)ds F(l—al)l“(l—az);[(tz—xz)“z dq{ (t—s)"

expression based on (8).
We differentiate both sides of this equation by x, and we form the solution of this

equation (1):

o(%,%) = - 1 d’ H f(t,t,)dtdt,

Like this the solution of this

1 Xq Xy b
T RCA R EA L
X (ter =Xt ) (= %) @ (bt fs o £ ) X
xdt,...dt dt,,..dt, = (X, X, X X, )
equation, can be proved like that

"

F(l-a). T(1-a)T(1-a.,).T(1-a,)

x d" II i T T P A tn)dtl...dtkgtk+1...dtn a
dxi---kakaﬂ---dX a a xn( (tk+1_xk+1) k+1___(tn _Xn) n

n

P(Xpsees X Koo %o ) =
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