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Abstract: This paper discussed 
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1. When n is even number, the numerical value of 
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When n is even number, )(xTn  is even function, and arctan x  is odd function, 
21 x  is even function, so the 
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 of this integral is odd function. As the integrating range [-1，1] is symmetric, so  
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2. When n is odd number, the numerical value of 
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1) The relationship between the definite integral 
2 1k

a


, 
2 1 1k

a
( ) 

 and 2( 2) 1k
a

  . 

If n is odd number, tx cos , then 
1

2 1
2 1

2
1

arctan ( )2

1












k
k

x T x
a dx

x
 

0

2
arctan(cos )cos(2 1)




  t k tdt  

2

0 0

2 1 2 sin(2 1) sin
arctan(cos )sin(2 1)

2 1 (2 1) 1 cos

 

 

 
      


k t t

t k t dt
k k t

 

dt
t

ttk

k  









0

2cos1

sin)12sin(

)12(

2
                                        （2） 

 

http://www.saspublisher.com/
mailto:zzk600920@163.com


 

Zhao Z., Sch.  J. Eng. Tech., 2015; 3(3A):258-262 

    259 
    

 

 

So we can work out the follow equation. 
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From the two trigonometric functions as follows, 
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2) When n  is odd number，The calculation formula of 
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From (4) We can know that When 1k , 
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So when 1,0k ，the equation (7) may be tenable. 
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Form (6) we can work out that, when 1 mk ,  
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Form（ 8） we can figure out by induction hypothesis, 
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So the equation (7) can be tenable. 
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From（ 1）  and （ 6） , we can figure out 
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3. Application 

By the definition of Qibixiaofu function series, the Qibixiaofu series of arctan x  ( 1 1)  x  is  
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1.1.1. And the Qibixiaofu series of arctan x  partial sum is 
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It is the best mean square approximation polynomial of arctan x . Taking )(12 xP k  as an approximation of arctan x . 
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And taking )(5 xP  as an approximation of arctan x ,calculate the approximation of arctan0.5 . 
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Now try to make )(12 xP k  which is the best mean square approximation polynomial of arctan x  instead of arctan x  

error estimation. Since arctan x  is a continuous function，  and  its  first-order derivative (arctan )x  is bounded, so 

the Qibixiaofu series of arctan x  uniform convergence in arctan x . 
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Now we use )(5 xP ， )(7 xP 、 )(9 xP  instead of arctan x  error estimation in [-1，1].Though (14), we can figure out  
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