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1.6 Relationship between· OFT and Z-Transform : 

The Z-transform of sequence x(n) is, 

X(Z) = 

We know that at z = ei00, 

X ( Z) = 

00 

I x ( n )z- 0 

n=-oo 

00 

L x ( n ) e -jron

n = -.oo 

It means that X(Z) is evaluated on unit circle. 

... (1) 

... (2) 

Now suppose X(Z) is sampled at 'N' equally spaced points on the unit circle. Then we have 
21tK 

(l) 
= � ... (3) 

Now if X(Z) is evaluated at Z = e,iroK/N then by putting Equation (3) in Equation (2) we get,

X ( Z) = L x ( n ) e -j 2 n K n/ N at z = ei 2 n KIN

n=-oo 

.;.(4)

In Equation ( 4 ), if x ( n ) is causal sequence and has 'N' number of samples then we c;an 
wdte Equation ( 4) as, 

N-1
X ( Z) = L x ( n )e-j2nkn/N,

n = O 

But R.H.S. of Equation (5) is DPT of x(n). 

at Z = e,i 2 7t K / N ... (5) 

This means if Z-transform is evaluated on the unit circle at evenly spaced points only; then it 
becomes DPT. 




