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Q1. Given a signal 𝑥ሺ𝑡ሻ = 2Πቀ௧ିଵଶ ቁ shown in Fig. 1, determine  

(a) the Fourier transform 𝑋(𝑓); 
(b) the energy spectral density (ESD) 𝛹௫(𝑓); 
(c) the autocorrelation function 𝑅௫(𝜏); 
(d) the DC value; 
(e) the total energy 𝐸௫; 
(f) Is 𝑥(𝑡) a power or an energy signal? Why? 

答案填入右下角的【答案欄】 

(a)  𝑋(𝑓) = 4𝑠𝑖𝑛𝑐(2𝑓)𝑒ି௝ଶగ௙ 

(b)  𝛹௫ = |𝑋(𝑓)|ଶ = 16𝑠𝑖𝑛𝑐ଶ(2𝑓) 

(c)    𝑅௫(𝜏) = ℑିଵ ሼ𝛹௫ሽ = 8 Λ ቀఛଶቁ   
(d)  DC value = 2 × 2 = 4 (V)  

(e)  The total energy = 𝑅௫(0) = 8 (joul) 

(f)   Since 𝐸௫ = 8 < ∞, 𝑥(𝑡) is an energy signal. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answers 

(a)   

(b)  16𝑠𝑖𝑛𝑐ଶ(2𝑓) 

(c)  8 Λ ቀ𝜏2ቁ 

(d)  4 

(e)  8 

(f)  
An energy signal, ∵  𝐸௫ = 8 < ∞ 


