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JUP – 019



*JUP019*



II Semester M.E. (Computer Networks & Engg.) Degree Examination, January/February 2014 (2K8 Scheme) CN-24 : PERFORMANCE MODELLING AND QUEUING THEORY Time : 3 Hours



Max. Marks : 100



Instruction : Answer any five full questions. 1. a) Let S be a sample space when the pair of two dice is tossed. Let X and Y be two random variables on S where X = maximum of two numbers, i.e. X(a, b) = max(a,b) and Y= sum of two numbers, i.e. Y(a, b) = a + b. Find i) the distribution of f on X and ii) the distribution of g on Y. 10 b) Two random variables X and Y have joint pmf given by the following table : Compute the probability of each of the following events. X Y 1 2 3



1 1 12 1 6 1 12



2 1 6 1 4 1 12



3 1 12 1 12 0



i) X ≤ 1 12



ii) X is odd



iii) XY is even



iv) Y is odd given that X is odd.



10



2. a) Let X be a continuous random variable with probability density function (pdf) : ⎧1 ⎪ x f( x ) = ⎨ 4 ⎪0 ⎩



−2 < x < 2 otherwise



Find i) P(X < 1) ii) P ( X > 1 ) iii) P(2X + 3 > 5).



10 P.T.O.
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b) Find the mean and variance of a random variable X which is uniformly distributed between 0 and 10.



10



3. a) Assume that the lifetime X and brightness Y of a light bulb are being modelled as continuous random variables. Let the joint pdf be given by : f( x, y ) = λ 1λ 2e



−( λ1x + λ 2 y )



, 0 < x < ∞, 0 < y < ∞



Find : i) The marginal density of X ii) The joint distribution function F(x, y).



10



b) State and prove convolution theorem.



10



4. a) Prove that E[XY]=E[X]E[Y], if X and Y are independent random variables. Assume X and Y are continuous random variables.



10



b) A die is tossed twice; let X1 and X2 denote the outcome of the first and second toss, respectively. i) What is the joint pmf for (X1, X 2) if the tosses are independent and if the outcomes of each toss are equiprobable ? ii) Let X = min(X1, X2) and Y = max(X1, X 2). Find the joint pmf for (X, Y). iii) Find the marginal pmf’s for X and Y in part (ii). 5. a) We are given two independent Poisson arrival streams



10



{ Xt 0 ≤ ∞ }



and



{Yt 0 ≤ ∞ } with respective arrival rates λ x and λ y . Show that the number of arrivals of the Yi process occurring between two successive arrivals of Xi process has a modified geometric distribution with parameter λ x / λ x + λ y .



10



b) The number of failures N(t), which occur in a computer network over the time interval [0, t), can be described by a homogeneous Poisson process {N(t), t ≥ 0}. On an average, there is a failure after every 4 hours, i.e. the intensity of the process is equal to λ = 0.25 [h−1]. i) Find the probability of at most 1 failure in [0, 8), at least 2 failures in [8, 16), and at most 1 failure in [16, 24) (time unit: hour). ii) What is the probability that the third failure occurs after 8 hours ?



10
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6. a) The number of accidents in a city follows a Poisson process with a mean of 2 per day and the number Xi of people involved in the ith accident has the 1



( k ≥ 1). Find the mean and variance 2K of the number of people involved in accidents per week. 10



distribution (independent) P[Xi = K] =



b) Discuss the superimposition and decomposition of the Poisson process.



10



7. a) Three boys A, B and C are throwing a ball to each other. A always throws the ball to B and B always throws the ball to C, but C is just to show the ball to B as to A. Show that the process is Markovian. Find the transition probability matric and class the states. 10 b) Derive the expressions for the average number of jobs in the system and the average response time for a typical open queuing network. 10 8. a) Derive a steady-state distribution of the waiting time W for an M M 2 queuing system as follows : i) Show that : P(W = 0) = p0 + p1 ii) Conditioned on n ≥ 2 jobs being present in the system at the time of arrival of the tagged job, argue that the distribution of W is (n – 1)-stage Erlang with parameter 2μ . Compute the distribution function and hence compute the expected value of W.



20
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