
Transform Techniques 

Discrete r. v. => Z-transform of pmf 

Continuous r.v. => Laplace transform of pdf 

 

Z-transform： 

 Let X be a discrete r.v. take value 0,1,2……. ,with probability .........,, 210 PPP  

Def： Z-transform of X 
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Example；X is geometrically distribution, kppkxP )1()( −==  
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Moment of X easily complete from Z-transform 
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Convolution property； 
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Random Work ： 

X = i , 有 i元 
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Laplace Transform  
 

 Let X be a continuous r.v. with pdf )(xf X  

 

Def：Laplace transform of X 
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Moment： 
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Convolution： 

 if nXXX ,........,, 21  are independent continuous r.v. 
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  Example：exponential distribution 
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         if n為正整數則為 Erlang distribution 

Diff. Equation：solved by Laplace Transform 
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M/Er/1 (Erlang  distribution)  Er/M/1 
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 (# queue, stage in service) 

 

 

 

 

 

 

 

 

 

 

 

 (n-1)r+(r-I+1) 

 # queue, stage in service => # stage table served 
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Er/M/1 Queue 
 

 

 

 

 

 Stage of arrival process 

 

 

 

 

 

 

 Bulk arrival system ─ all customers have exponential service times. 

         ─ customers arrival groups. 

  ─ interarrival time between arrival of groups is 

exponential distribution with mean 
λ
1

 

  ─ Let ig ：probability that there are i in an 

arriving group 

 

# of tasks in system 
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Model service time that are more variable than exponential. 

Hyper exponential distribution 

 

 

 

 

 

 

 

 

 

][2][

][

)(

)(

2

2

1

1

2

2

1

1

2

22

1

11

2211
21

µ
α

µ
α

µ
α

µ
α

µ
µα

µ
µα

µαµα µµ

+⋅=

+=

+
+

+
=

⋅+⋅=

XE

XE

SS
SB

eexb

x

xx

 

 

M/H2/1 Queue 
(# jobs, which server in service) 

 

 

 

 

 

 

 

 

Series-Parallel server 
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Coxian distribution 
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