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Z - TRANSFORM
Z-TRANSFORM

❑ The z-transform converts a discrete-time signal, which is a sequence of real or complex

numbers, into a complex frequency-domain. It is a very important tool in describing and

analyzing digital systems. It also offers the techniques for digital filter design and

frequency analysis of digital signals.

❑ The z-transform of a sequence x(n), designated by X(z) or Z(x(n)), is defined as:

𝑿 𝒛 = 𝒁 𝒙 𝒏 = 

𝒏=−∞

∞

𝒙(𝒏)𝒛−𝒏

❑Where, z is the complex variable, n is an integer time index.

𝒛 = 𝒓(𝒄𝒐𝒔𝝎 + 𝒋𝒔𝒊𝒏𝝎)

❑ 𝑿(𝒛) = ⋯+ 𝒙 −𝟏 𝒛𝟏 + 𝒙 𝟎 𝒛−𝟎 + 𝒙 𝟏 𝒛−𝟏 + 𝒙 𝟐 𝒛−𝟐 +⋯
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❑ When x(n) is defined for n≥0,i.e. causal, one sided Z transform is given by:

𝑿 𝒛 = 𝒁 𝒙 𝒏 = 

𝒏=𝟎

∞

𝒙(𝒏)𝒛−𝒏

Region of Convergence (ROC)
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Example: Find Z-transform for the unit impulse sequence

Solution:

Example: Find the Z-transform of the signal shown below:

Solution: 
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