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1.  Using difference equation to describe a system 

 

• Analogue description: y(t) = F(x(t)). For example: y(t)= sin(x(t)) 

• For discrete control, we no longer have a continuous time domain 

function. Instead we have a series of numbers: 0, 1, 2, 3, 5, 

10,………. 

• Let us consider a set of real numbers with index value k, where 

k = (0, 1, 2, 3…).  

 

For a transfer function with input u(k), and output y(k): 

 

 

k:  present 

k-1:  previous sample 

ai, bj:  weighing factors 

 

For example, if we want to integrate the function of curve below by rectangular 

approximation: 
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1. The Z Transform 
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2.  Z Transform of some common sequences 
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Examples 

Assumptions: 

•  Only interesting in the positive time values (i.e. one-sided z-transform) 

•  There is some region of the complex z-plane where the series of F(z) will 

converge to a limit value. 

•  z-1 is the previous value, z-2 is the previous previous value. 

•  Under the above assumptions, the z-transform is denoted by: 

 

 

Example 1: unit step sequence 
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Example 2: exponential function 

 

 

Example 3: cosine function 
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Example 4: impulse function 

 

 

 

Example 5: ramp function 
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3. Properties of Z Transform 
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S3. Glossary – English/Chinese Translation 

 

English Chinese 

difference equation 

z-transform 

rectangular approximation 

discrete time LTI system 

bilateral z-transform 

unilateral z-transform 

region of convergence 

unit impulse sequence 

unit step sequence 

差分方程 

z 变换 

矩形近似 

离散时间 LTI系统 

双边 z 变换 

单边 z 变换 

收敛区域 

单位脉冲序列 

单位步长序列 
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