
Homework 10 
 

11.18) Prove that if 2Lg∈  satisfies ( ) ( )xgxg =− , then ĝ  is real-valued. 
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Note that the equality denoted by “given” uses ( ) ( )xgxg =−  and the equality denoted by 

“ xy −= ” is a substitution. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



11.13)  
(a) Prove the following equations for the Fourier transform of translates and convolutions.   

(b) Prove the corresponding results for the derivatives and translates of tempered distributions.  

(c) Prove the corresponding results for the convolution of a test function with a tempered 

distribution. 

For S∈ψφ,  and nRh∈  
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Some of these were covered in class so only selected ones will be shown here. 

 

 

 

 

 

 

Assume S∈φ  is a test function (definition on page 288).  We will prove (1) and (2). 

Recall the definition of the Fourier transform ( )
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Assume *ST ∈  is a tempered distribution (definition on page 291).  We will prove (1) and (2). 

Recall the definition of the Fourier transform [ ]TFT =ˆ  where φφ ˆ,,ˆ TT =  
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11.15) Let RRfn →:  be the function below.  Show that the sequence ( )nf  converges in ( )RS *  

as ∞→n , and determine its distributional limit. 
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Note that ( ) ( )
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Fix S∈φ .  Then 
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With a little rearranging we have  
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So ( ) δφδφδφφ ′→⇒′=′−=′−→ nn ff ,,0,  in ( )RS * . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



11.16) Let ( )31 RLf ∈  be a rotationally invariant function in the sense that there is a function 

CRg →+:  s.t. ( ) ( )xgxf = .  Prove that the Fourier transform of f  is a continuous function f̂  

that is also rotation invariant, and ( ) ( )thtf =ˆ , where ( ) ( ) ( )∫
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We will convert to polar coordinates where xrt == ,τ , and rB  is the surface of the sphere.  

Note that this means that the system is such that t aligns with the x3 (or z) axis. 
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Let’s pull out one part and simplify it down  
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We can now continue from (1) 
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