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Abstract 

By introducing the difference polynomial operator
)

2
1( hh
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P Δ
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Interpolation problem of anti-periodic function is discussed. Some conditions of existence of solutions are 
established and the explicit expressions are given under the corresponding conditions. 
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The anti-periodic research on theoretical and applied mathematics have become one of the direction of 
mathematical research, has been widespread concern. The research, in the approximation and interpolation 
theory of function, about π - cycle of ),0( m  trigonometric interpolation problem of anti-periodic function has 
attracted great attention and has been studied extensively after Delvos, FJ published their paper, see 
(Franz-Jurgen Delvos, Ludger Knoche. 1999)(Franz-Jurgen Delvos. 1993). In (Shangqin He, Xiangqian Hou. 
2007), The author discussed that π - cycle of 2-periodic ),0( m  trigonometric interpolation problem of 
anti-periodic function, and found the solution conditions for the existence, fundamental polynomials and 
interpolation polynomial of explicit expressions. However, in (Shangqin He, Xiangqian Hou. 2007), the theorem 
asked to be interpolation function has a m-order differentiable, not to be at the junction point interpolation 
function non-differentiable situation. By using differential operator instead of difference polynomial operator, we 
obtained the following conclusion, see (Shangqin He, Xiangqian Hou. 2006): 
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There is some discussion about the Construction of ( )G x  and ( )H x in the theorem A described by (Shangqin He, 
Xiangqian Hou. 2006), but they haven’t get the fundamental polynomials and interpolation polynomial of 

explicit expressions. In this paper, we refer to discuss a kind of 2-periodic 
1(0, ( ))

2 hP
h

Δ
trigonometric 

Interpolation problem of anti-periodic function based on (Shangqin He, Xiangqian Hou. 2007).The main 
problems are following:  
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Assume nτ  is the trigonometric polynomials space which maximum number is not exceeding n, thus,  

}1{0 span=τ , }sin,{cos1 kxkxspankk += −ττ )}()(|{ xTxTT nn =+∈= πτω  

If )}()(|{ xTxTT nn =+∈= πτω  is the trigonometric polynomials subspace with π -cycle, thus, we can 
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conclude that 

 00 τω = , kk 212 ωω =+ , })1(2sin,)1(2{cos1222 xkxkspankk +++= ++ ωω . 

Suppose )}()(|{ xTxTT nn −=+∈=⊥ πτω  is the anti- periodic trigonometric polynomials subspace with 
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The main result is the following: 

Theorem 1 (I) Suppose )(tP  is real even polynomial, there exists a unique trigonometric polynomial ( )T x , such 
that 
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(II) Suppose )(tP  is real odd polynomial, there exists a unique trigonometric polynomial ( )T x , such that
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Assume ( )mr x , ( )m xρ  denote the considered problem of fundamental polynomials, respectively. Then 
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(Ⅱ) Suppose )(tP  is the real odd polynomial,  
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Theorem 3 (Ⅰ) Suppose ( )f x  is anti-periodic function with π -cycle, ( )P t  is real even polynomial, if 
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Where 0 ( )r x  and 0 ( )xρ  is given by (1) and (2).  
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Where 0 ( )r x  and 0 ( )xρ  is given by (3) and (4).  
1. Lemma  
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Lemma 3 (1) Suppose j  is odd, cos(2 1)j
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                          sin(2 1)j
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(2) Suppose j  is even, 
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Proof: By Induction obviously, 
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It follows from (5), (6) and (7), we can find that 
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In the same way, we can conclude the results of (II). The proof is complete.  
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thus, 
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− −
+ 0 2 1 0

22 1) sin(2 1)kk y a k y
n−

⎧
⎪
⎪
⎪
⎪
⎨
⎪
⎪
⎪
⎪ − = −
⎩  

From this, we can calculate that 2 1 0ka − = ,  

2 1
2

sin(2 1) sin(2 2 1)[ ( ) ( )]
kb i k h i n k hn P P

h h

− =
− − +

+
. 

Thus,

0
1

2( ) sin(2 1)sin(2 1) sin(2 2 1)[ ( ) ( )]

n

k
x k xi k h i n k hn P P

h h

ρ
=

= −
− − +

+
∑

 
In the same way, we can conclude the results of (II). The proof is complete. 
2.3 The proof of theorem 3. 
By virtue of Theorem 1 and Theorem, we can conclude the results. The proof is complete.  
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