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Before stating our results, we introduce some definitions and notations. Let 0>h  and put 

},...,2,,{ bhahaaT ++=  with Ra ∈  and khab +=  for ,...}3,2{∈k . Let us denote by TF  

the set of real valued functions defined on T , htth +=)(σ  and }{ hth −=ρ  [1-2]. 
 
Definition 1. For a function TFf ∈  the forward h-difference operator is defined as  
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while the h-difference sum is given by 
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Definition 2. For arbitrary Ryx ∈,  the h-factorial function is defined by 
 

( )







 −+Γ







 +Γ

=
y

h
x

h
x

hx yy
h

1

1
 

where Γ is the Euler gamma function. 
Definition 3. Let TFf ∈ . The right fractional h-sum of order 0>α  is the operators  
( )( )

aTTha FFtf →∆− :,
α , },...,2,,{ hbhhahhahaT αααα ++++++= , given by 

 

1348 
 

mailto:1Sharip.beksultan@gmail.com
mailto:nariman.tokmagambetov@gmail.com


( )( ) ( )( ) ( )∑
−

=

−− −=∆
α

αα σ
h
t

h
ak

hhha hkhfkhttf 1
, , 

we define ( )( ) ( )tftfha =∆0
, .  

Definition 4. Let 0>α  and set ][αγ = (integer part). The right fractional h-difference fha
α

,∆   

of order α  of a function TFf ∈  is defined 
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Our first main result reads: 
 
Theorem. Let 0>α , ][αγ = ,  G  be an open set in R   and ( ) RGbaf →×],(:.,.  be a 

function such that ( ) ],[)(, 1 baLxyxf h∈  for any Gy ∈ . If ],[)( 1 baLxy h∈ , then )(xy  
satisfies a.e. in the following relations: 
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if and only if, )(xy  satisfies a.e. the integral equation  
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