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Abstract 

Explicit representation of Cauchy’s Integral formula for bi-polyanalytic functions is 

obtained on the quarter plane, which is a very important tool in finding out the solutions of 

different forms of boundary conditions arising from well known problems of complex analysis like 

Neumann, Dirichlet and Schwarz. 

1. Introduction 

The complex form of the bi-analytic function can be reduced to the system 
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with real constants ,10,  pp  and .,1,0 2p  Theory of bi-polyanalytic 

functions was introduced in [2]. In general, we can define a polyanalytic 

function as a solution to the equation 

,0=n
z  (1.2) 

where n is a natural number [1]. The general solution to (2) can be written as 
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with analytic coefficients .pa  In this paper, the system 
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will be considered on the quarter plane   and f will be called a bi- 

polyanalytic function. In case of unit disc and upper half plane, the system (4) 

have been studied extensively in [3, 8]. 

2. Cauchy Integral Formula for Bi-polyanalytic Functions 

Let  →1:f  satisfy ( ) −
 xcxf  for ,1,  Kx  and for 

− ,10 n  satisfies the regularity condition ( )
x

x
cxz log
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Kx   where  .0Im,0Re:1 = zzzQ  

The Cauchy formula given here is more explicit in comparison with that 

in the unit Disc [6]. The following formula can also be obtained for the unit 

disc .  

Theorem 2.1. Any solution to (4) i.e. any bi-polyanalytic function of order 

n can be written as 
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where ((( ) ) ) .1!131!3121!211 ++++= b  

Proof. Making use of Cauchy-Pompeiu formula [5] on the quarter disc 

 ,0Im,0Re,:1 = zzRzzR  

we have 
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Let Rz 1  be fixed and consider ( )
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where 0,,0 , nn TT  are Cauchy Pompeiu operators of higher order on R1  

which are defined on Disc and half disc  .8,7,4,1R  Note that 

( ) ( ),= Wwn  therefore applying Gauss theorem, we have 
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( being a polyanalytic function and ( ) )
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and similarly 
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Now, we compute the first integral of left hand sides of (7) and left hand side 

of (8) explicitly. 
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Thus the left hand side of (7) may be written as 
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since 
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and  is polyanalytic. Thus the left hand side of (8) can be written and is 

equal to 
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It is understood that the first boundary integral is zero of .1=  

Now, applying Gauss theorem and using equation (11), the first boundary 
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Making use of Gauss theorem repeatedly, the expression in (13) can be 

written equal to 
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Similarly using (9), we obtain 
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and using (12), we have 
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Substituting (15), (16), (17) in (6), we obtain the representation (5).  

3. Conclusions 

Using this representation of Cauchy Integral formula, we can find the 

solutions of Schwarz, Dirichlet, Riemann and Neumann boundary value 
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problems for bi-polyanalytic functions on the Quarter plane   as done in 

case of regular domains [5, 9, 10, 14]. Boundary value problems with 

Schwarz, Dirichlet, Riemann and Neumann boundary conditions have waste 

applications in physical world and are extensively used and solved in 

different planes [11, 12, 13, 15]. 
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