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Abstract: On the existence condition of the Koshi type integral in the domain of many complex
variables.

Let the function @(t) = @(ty,ts,...,t,) be defined in the A-domain of the Anglo-American ball
(framework).

Let us draw a polydisk C(ty,r) of any sufficiently small radius =, centered at the point
t = (ty, tz, .., t,) € A such that each contour D, intersects with the polydisks at only two points.
We denote the portion of the contour D, inside the polydisk C{ty,7), by d, and the rest as
D, —d,. We define the product domain: D, = (D; —d, ) x (D; — d;) % ..x (D;, —d,) - It is clear
thatas, € = 0, D, = A,

Definition 1: If lim. ;% (t) where

_ p(1)
& _(t) = n l} ) Tiy(te —2) dt) (1)
o(t) = — @ . (2)

(2mi)™ JalTe=1 (T — t)
exists, then we say that the special integral exists in the sense of the initial value of Cauchy, and
this formation is referred to as:

f p(r)
(2r 1} =1 (T — 1)

We will call the initial part of the special integral (2) the simple integral and briefly denote it also
as @(t) = %5@(1‘}.

dr=V-P®(t)

lim®, (t) =V P
=0

(2) The initial value of the special integral does not always exist. Therefore, we will determine for
which class of functions it is valid.

1-teopema. If the integrand of (2) satisfies the Holder condition in the domain A, then the special
integral (2) exists in the sense of the principal value.

Proof: To simplify notation, we prove the theorem for n = 3. In the proof, we use inequalities that
satisfy the Holder condition.

(2) Let the integrand be: ¢(11,72,73)

@(11,72,73) = @3(T;t) + @a(te,5t) + @3(re5t) + @alrest) + +osltst) +
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+@3(t.st) + @slt.st) + @lty, t2,23)  Substituting this into the expression:

o.(6) = L fﬂa(r,t} {zm}az _os(met) s

(2mi) ? Dz Hizl{ T — Dz Hk (T — t)
@E(trgi :} fﬂ(t} 1
(zmﬁz o Bt T e o (e~ @

(3) To estimate

2 1 0
Soesmt); §, 0s(tet) (k=123) G, es(trt) (k=123) u G . We use:

3

: Y
SE @3(7,t), Mbl HaxOMM |@5(T; t)| = ‘Hﬁ:iﬂi [T — tr |5 -

—_— 3
4%/ 4,454, L
{ﬂg{TJ t) = \I(Z—jlaj ank — |3 1|di| =
T Pel=1
1 3
o
- EHV’A_,{L — 7 Ydry (4)
x=1 pd

Each integral on the right-hand side exists in the Riemann sense as B e—0 For the remaining
integrals, we apply:

1 J‘ dty,
Zﬂ,-l _D_;H_d'ka - I’-k

3
Using this and bounds such as: § @3(1:,,t) (5) and

<1, k=123 (5)

|'~’F3 (rrp:r)| =2 l'[izlﬂ?; |Tk_tk|%F p=13 kzpp=3.

1 j dt, 1 j j @3 (1., t)drydr,
2mi Jp;-a, T3 ~ 13 (2mi)? Dy —d Sy +d; Ty — )72 — t2)

1 - Tk
== [[Va] i nlF e ®
Zn =1 Dy —dy

we find convergence of all terms as e—0 in the simple Roman sense. Similarly, estimates will be

@3 {TrEJ t} =

2 2
appropriate for integrals S @3(Tt)u § . Ps(T,..t)

Ep

1
for S @3 (t...t)we find (5) and |fp3 (trp,t” = A,lt,—t,| ¥, p =13, taking into accountp = 3.

1 J‘ dr, | |1 J‘ i1,
Cl2midp gy — | |2mi o—a, Tz — b2

1 el ., t)dT
‘_J‘ M j |Tg — ta] %= 1| dry).
2mi)p—g, Ta—ta D,

@E{ITEJ t

|
21

1
This implies the approximation § @3(t.,.t) as 0.
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It is also easy to see the convergence of § c fpg{tm, t) and S c fpg{tr._, t). It is known that,

-lj Zy = DJ-:
1 dTy 1
—_— = % — i 7
2mi g Ty — 2y L €Dy ™
0, z€D,

0
Taking into account (7), it follows that e—0 S P é

3 2

1
S.o:@t); §o0s(tet) (k=123)  §_@s(tq,t) (k =1,23) are e—0 respectively

E] 2 2 2 1 1 1
WO sy O 3w, © sy, 3y, O, Ty, O, 7y, @

Let's denote it as, in this example

@3(T,t)
W tats) - ) Ty ®
’ @E{Tb_Jt}
llf)' (ty, ty,t3) = Yo dT,dTy (9)
1
Wy gt ta) = . Mdn (10).

271'1 o, T — tl

Thus, the initial value of the integral (2), Whenn = 3 :

3 2 2
1 1
Pty 12, t3) = Y (B tata) +5 4, (G tats) +5 4, (82, 80) +

1’ 1! 1! 1!
Fo W, Gt t) o, (utata) + 7 W, (G ta ta) + 2 4 (B ) +

1
+§'~’ﬂ(¢h ta,t3) (11)

Oyzer.
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