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1.  (a)  A State Transition Diagram for this system is given below. Note that states 2, 3,...∞ are 

normally defined. The other states are defined as follows – 
{1,A} one customer in the system, Server A working 
{1,B} one customer in the system, Server B working 
{0,A} system empty, Server A idle for less time than Server B 
{0,B} system empty, Server B idle for less time than Server A 
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 (c)  P{server A not working} = 22100
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  P{server B not working} = 22100
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Note that this system will be stable only if 
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    (b)    State Transition         
             Diagram 
 
 
 
 
 
 
    

   (c)  Using     0 1 4p    
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(d)   Using the balance equations as in (c) (for the equations shown on the right part) and multiplying 

by zi as shown and adding LHS and RHS, we get – 
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 (e) Similarly, using the equations in (c) on the left part, we get – 
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    (b) Note that we can use this to get 
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    (c) Since state transition diagram cannot be drawn, the state probabilities will have to be found 
 using the Imbedded Markov Chain approach. Using this, for the departure instants, we can write 
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 Note that 1ia  is the number arriving in a normal service time X whereas *
1ia  is the number 

 arriving in the first service time of a busy period, i.e. of length X+Δ. The normal service time has 

 L.T. of its pdf as 
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 and L.T. of the pdf of the exceptional first service time is – 
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    (d) As per the instruction given, this cannot be done from Residual Life arguments. You have to use 
the generating function of (c) for this. However, if time permits, you can use The Residual Life 
approach to cross check your results.  
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 Differentiating once  
0( ) (1 ) [ * * ]z A P A P p zA A A          

 Differentiating again  
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 Evaluating at z=1, using 2 2 2 2 2, * ( ), , * ( 2 )A X A X A X A X X              , we get 
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