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ABSTRACT

We know that integral formulas are used to solve a number of problems in
mathematics and in other areas of our lives as well. In this paper, we have derived
the integral formula for the special derivatives of the function when the complex
variable satisfies the holomorphic condition on the n-1 variable and the Lipshits
condition with the single variable.

Keywords: Holomorphic function, density point, asymptotic aspiration, Lipshits
condition, differentiability.

AHHOTALIUA

Mpbl 3nHaem, umo unmezpanvHvle GOPMYIbL UCNONLIVIOMCA Ol peulenusi psaoa
3a0a4 6 Mamemamuxe, a MakKadce 8 Opyeux oonacmsax Haue xHcusHu. B smoii cmamoe
Mbl 8bl6eNU UHMESPANbHYIO (QOPpMYLY Ol CNeyuanrbHblX NPOU3BOOHLIX (QYHKYUU,
K020a KOMNIEKCHAsl NepeMeHHAs YO081emeopsem YCA08Ul0 2010MOPHHOCIMU O
nepemenHou N-1 u ycnosuro Jlunwuya 01 eOUHCmMEEeHHOU nepemMeHHOl.

Kntouesvie  cnoea:  conomopgnas  Qymkyus,  moyka — NIOMHOCMU,
acumnmomuyeckoe cmpemiaenue, ycrosue Jlunwuya, oughgepenyupyemocme.

INTRODUCTION

Suppose we have a function f(z) in the field of D complex field.

Definition 1. F function is believed to satisfy Lipshits contion in the field of D,
If we have constant number L, for any of these points z,,

f(z)-T(z)<Llz-7

IS reasonable.

In any D <l field we define set of functions that satisfy Lipshits condition as
Lip(D)

Z, € D this inequality
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Definition 2. In 2>z, £, =00 o4 10 be asymptotic, if we have a set

Q(ZO)With ZIim f-=0 Q(z,) set Z,

—Z

2eQ(2) , in other words z point of is aspired to the point

(normal) limit of fE(ZO)is equal to zero.
Note that if there is a normal limit, there is an asymptotic limit, but vice versa is
not always appropriate.

AnyB{zell :|z—z|<&} circle with the central point z, .4 the radius " We

denote these following:

—ﬂ(BﬂQ):l—d(r), —“(B\Q)za(r),

IU(B) /U(B) here

H~is Lebeg measurement.

Literature review and method

Up to this day, we know integral formulas by Caushy, Martinelli-Boxner,
Bergman-Weil and Lere. These formulas were included in litetatures [1,7]. Using
these literatures, we have derived integral formula for special derivatives of complex
variable functions. We used Theorem 1 and Theorem 2 to derive this formula.
Caushy formula was used to prove it.

Theorem 1. If felip(d),q €D |fin2—>2 f;—>0

f(z,+h)-f(z) 1 If(g)dejs
the inequality h 271 5 (S~ 2,)
Se(r)Ml(r,§)+2LM2(r,§) is reasonable.

f:

Is asmptotic, then

Here when &(r)=sup p

is true, M: and M2are constants related to Fand .

Theorem 2. If f eLip(D) If z— 2z, f2_>0is

Zois any point of field D.

asymptotic, then funtion f in 2o point, - is differentiation.

RESULTS
From the conditions of Theorem 2, the
, .1 f(4)dg of (z
formulaf (ZO):L!')E] > j ( ) = (EO)
o8 (g” B ZO) is reasonable.
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Theorem( main). Suppose that a function f(z)=f(z,...,z,) in the field of

Is holomorphic and satisfies the

Zy 11 Zpgreenr

DcO" with variables Z,Z;,--Z 4,
Lipshits condition on the variablez, , a(aeD a=(a,,..,a,)) is any point in the

field.

of
z, >a, — >0
v OZk is asypmtotic, then the formula

im 2 I f (& gy)dE, e dE,
8Zk rka0(272'i)n r é’l—ai)(évz—az)...(é’k—ak) ...(é/n—an)is appropriate.
)

Here I'—H(a,r) = Dig 5 semicircle .

DISCUSSION
Proof. Suppose that the semicircle U :{z eC":lz,—a|<r, V:1’2""’n}with

the centre a and the radius ' :( 1 rk) ison -
According to the Theorem 2 the equality

IS appropriate. Since
ZpZpZna s a holomorphic function with complex variables, the

" 1 f ("é/’é/n—l’é/n)dé/n—l
66t =om | =205

1—‘n—l
Is appropriate, if we use Caushy formula
N—Ltimes, the following integral is derived:

formula

418
WWW.0riens.uz

November 2021



Oriental Renaissance: Innovative, R VOLUME 1| ISSUE 10

educational, natural and social sciences O ISSN 2181-1784
Scientific Journal Impact Factor SJIF 2021: 5.423
a.I:( ) . J' J' J' gl’é’Z’ éyn)dgndgn—l"'dgl _

azk r —>0 27Z-|

| R ) (é/n—l_an—l)"'(é/l_al)
im L (41,--.,4n)d41...d4n
00 (272i) 1 (& —ay) (& —an 0 )& —a,)

According to this, the theorem is proven.

CONCLUSION

We may conclude by saying that up to this day many scientists have derived
integral formulas for complex variable functions. The most generalized of all is the
Caushy formula. In this paper, we derived integral formula( on the basis of theorem)
not for the function itself but for it's special derivatives:

af(a) —1im 1 J- f(é/l,...,é’n)dé/l,...,dé’n
o, 0 (27i) t (& -a) (S, — ) (S —a )2...(§n -a,)
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