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 1) Let xxexf −=)(   (Example 14.2) 

(a)Show that dxxf )(∫
∞

∞−
 converges 

(b)Sketch xxexf −=)(  and judge whether )(xf  is piecewise smooth or not 

(c)Write the Fourier integral of )(xf  on the real line 
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 === xxexf −=)(  is said to be absolutely integrable (and then integrable) on 

[ ]∞∞− , . 
 

(a)The graph of  xxexf −=)(  

)(xf  is piecewise smooth 
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Note: you should compare the problem to Section 14.3 Problem 1. (HW5) 
 

2) Section 14.1 Problems 1. 
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  The Fourier integral of f  is 
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3) Section 14.1 Problems 7. 
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  The Fourier integral of f  is 
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4) Section 14.2 Problems 1. 
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By Definition 14.1 Fourier Cosine Integral 
The Fourier cosine integral of f  is 
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The Fourier cosine integral of f  converges to 2x  for 100 <≤ x , to 50 at 10=x , 
to 0 for 10>x  
 
By Definition 14.2 Fourier Sine Integral 
The Fourier sine integral of f  is 

ωωω dxB )sin(
0
∫
∞

 

with 

( )[ ]1)10cos(150)10sin(104

2)10cos(2100)10sin(202

0
10

)cos(2)sin(22)sin(2

)sin()(2

2
3

332

3

2

2
2

10

0

0

−−−=

⎥
⎦

⎤
⎢
⎣

⎡
−⎟

⎠
⎞

⎜
⎝
⎛ −−=

⎥
⎦

⎤
⎢
⎣

⎡
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−−==

=

∫

∫
∞

ωωωω
πω

ω
ω

ωω
ω

ωπ

ωξ
ωω

ξωξ
ω
ξ

π
ξωξξ

π

ξωξξ
πω

d

dfB

 

The Fourier sine integral of f  converges to 2x  for 100 <≤ x , to 50 at 10=x , 
to 0 for 10>x  
 
5) Section 14.2 Problems 9. 
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By Definition 14.1 Fourier Cosine Integral 
The Fourier cosine integral of f  is 
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The Fourier cosine integral of f  converges to k  for cx <≤0 , to 2/k  at cx = , 
to 0 for cx >  
 
By Definition 14.2 Fourier Sine Integral 
The Fourier cosine integral of f  is 
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The Fourier sine integral of f  converges to to 0  at 0=x , to k  for cx <<0 , to 
2/k  at cx = , to 0 for cx >  

 
6) Prove Theorem 14.3  
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7) Prove Theorem 14.5  
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Note that we have the Fourier integral of f  representing f  as 
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