
EE#301 Signal and Systems Tutorial# 10 Eng. Mohammed Al alShaykh 

 Page 1 
 

 

 Fourier Transform:- 

In the following figure, as we increase the period To of the rectangular pulse, we notice that the FS 

coefficients (ak) becomes denser. As To  ∞, the signal becomes aperiodic and the transform x(jw) "or 

the spectrum" becomes a continuous function. Hence, we notice that the FS is just sampling of FT. 

 
CTFT:- 

    𝑥(𝑡) =  
1

2𝜋
 ∫ 𝑋(𝑗𝜔)𝑒𝑗𝜔𝑡 𝑑𝜔

∞

−∞
 ;   𝑋(𝑗𝜔) = ∫ 𝑥(𝑡)𝑒−𝑗𝜔𝑡 𝑑𝑡

∞

−∞
         

 

DTFT:- 

  𝑥[𝑛] =  
1

2𝜋
 ∫ 𝑋(𝑒𝑗𝜔)𝑒𝑗𝜔𝑛 𝑑𝜔

∞

−∞
 ;  𝑋(𝑒𝑗𝜔) = ∑ 𝑥[𝑛]𝑒−𝑗𝜔𝑛∞

𝑛=−∞    

 

*The FT properties & FT pairs Tables could be found in the uploaded "Fourier tables" pdf file. 

 

Note:- For a periodic signal x(t) having FS coefficients ak. The FT is 𝑋(𝑗𝜔) = 2𝜋 ∑ 𝑎𝑘 𝛿(𝜔 − 𝑘𝜔𝑜)∞
𝑘=−∞  

 

Important FT pairs:- 

 
 

 

 

 

Note:- 𝑠𝑖𝑛𝑐(𝑥) =  
sin(𝜋𝑥)

𝜋𝑥
=  |

1 𝑥 = 0
0 ±1, ±2, …

| 
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