
UNIT-1 

LECTURE-5 

 

PRINCIPLES OF COMMUNICATIONS 















' 

 

$ 

 or 

 

F (t) ←→ 2πf (−ω) 
 

Example: 

 

δ(t) 
 

←→  1 

 
1 

 

←→  2πδ(−ω) 
 

= 2πδ(ω)b 

 

• Convolution  Convolution of two signals in the time domain 

 results in multiplication of their Fourier transforms. 

 

f1(t) ∗ f2(t) ←→ F1(ω)F2(ω) 
 & 

 

% 

 



' 
 

Proof: 
 

$ 
 

∫ 
 g(t) = f1(t) ∗ f2(t) = −∞+∞f1(τ )f2(t − τ )dτ 

 

∫ +∞∫ +∞ 

 F (g(t)) = f1(τ)f2(t − τ)dτ e−jωtdt 
 −∞ −∞ 

 ∫ +∞ 

 = f1(t) 
 −∞ 

 

∫ +∞ 

 f2(t)e−jωtdtdτ 
 −∞ 

 ∫ +∞ 
 = 

 

f1(τ)F2(ω)e−jωτ dτ 
 −∞ 

 
=  F1(ω)F2(ω) 
 

• Multiplication Multiplication of two signas in the time domain 

 results in convolution of their Fourier transforms 

 & 
 

% 
 



' 
 

f1(t)f2(t) ←→ 
 

$ 
 

1 
 2πF1(ω)∗F2(ω) 

 
This can be easily proved using the Duality Property 
 

• Differentiation in time 
 

d 
 dtf(t)←→jωF(ω) 
 

Proof: 
 

∫ +∞ 
 f (t) = 

 

1 
 2π −∞ 

 

F (ω)ejωtdω 
 

Differentiating both sides w.r.t t yields the result. 
 

• Differentiation in Frequency 
 & 

 

% 
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(−jt)nf (t) ←→ 
 

$ 
 

dnF(ω) 
 dω 

 
This follows from the duality property. 
 

• Integration in time 
 

∫ 
 

t 
 

f (t)dt ←→ 
 

1 
 jω 

 

F (ω) 
 −∞ 

 

& 
 

% 
 


