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2b Question 1.3.2, pg 18, [MC-1]. 
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3a. 
Question 1.20, pg 81 [SP-1]. 

 
 
  



3b. 
Question 1.33, pg 83-84 [SP-1] 
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3c. 
Question 1.48, pg 88 [SP-1]. 

 
 
  





3d. 
Question 1.57, pg 90 [SP-1]. 
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3e. 
Question 1.65, pg 92 [SP-1]. 
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3f. 
Question 1.73, pg 94 [SP-1]. 
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3g. 
Question 1.5.4, pg 29 [MC-1]. 
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3h. 
Question 1.8.4, pg 46 [MC-1]. 
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3i. 
Consider Theorem 1.8.3 on pg 41 [MC-1]. Rewrite the theorem and the proof specializing to two 
state Markov chains on the state space {1, 2}. 
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4a. 
Derive the chain binomial representation in Equation (1.4.2) of pg 12 [EM-1]. 
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4b. 
Derive Equations (4.1.4) pg 107 [EM-4]. This was part of Project 1 as well. 
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5a. 
Question 2.23, pg 119 [SP-2]. 
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5b. 
Question 2.30, pg 120 [SP-2]. 
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5c. 
Question 2.43, pg 122 [SP-2]. 
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5d. 
Question 2.47, pg 123 [SP-2]. 
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5e. 
Consider the algorithm for generating a Poisson random variable with mean λ using Equation 
(3.15) pg 100 [SWJ-3]. Explain (prove) why this algorithm works. 
 

 
 
  



5f. 
Consider Theorem 2.4.6 pg 79 [MC-2]. Rewrite the theorem and the proof, specializing to the 
case of n = 2. Plot/sketch the joint distribution of J1 and J2 in this case, with X10 = 2. 
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6a. 
Question 4.7, pg 193 [SP-4]. 

 
 
  

Do





6b. 
Question 4.14, pg 194 [SP-4]. 
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6c. 
Question 4.20, pg 195 [SP-4]. 
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6d. 
Consider the M/M/∞ queue with arrival rate λ and service rate µ. Determine the variance of the 
stationary distribution of the number of customers in the queue. 
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6e Question 3.6.3, pg 123 [MC-3]. 
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6g. 
Consider the M/M/1/K queue where finite K is the total system capacity (state space is {0, 1, 2, . 
. . , K}). Assume λ 6= µ. Find an expression for the mean number of customers in the system in 
steady state. 
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6h. 
For the M/M/1/K Try to reproduce the computations for P(W > x) as in pg 335 [SWJ-10] to 
obtain some expression for the CCDF of the waiting time. 

 
  



6i. 
Consider a 3 state continuous time Markov chain as in Listing 10.6 pg 327 [SWJ-10]. 
Diagonalize the generator matrix Q for computing the matrix exponential by hand. Use this to 
obtain the distribution of the chain at time T = 0.25 and obtain results that agree with the output 
of Listing 10.6. 
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7a. 
Question 3.2, pg 101 [EM-3]. 
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7b. 
Consider the SIS epidemic as in Project 2 with a > 0 using the notation of Project 2. Find an 
expression for stationary distribution when N = 2 (state space is {0, 1, 2}). 
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