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INSTRUCTIONS: Answer Question ONE and any other TWO questions.

QUESTION ONE (30 MARKY)
a) Differentiate the following

i.  Stochastic model and stochastic process (2marks)
ii.  Periodic and non-periodic marker chain (2marks)
b) i) Find the pgf of the Poisson distribution
e—>\ >\e
— ,x=0,1,..
F@=p@ =] o (2marks)
,elsewhere

ii) using the pgf in (i) Find the mean and the variance of the distribution  (5marks)

c) thetransition probabilities of a marker chain are given in the following matrix

01 0
1

100
P=11 1 0
2 2
i) Find the conditional probability of moving from stat E, to E; (2marks)
i) If theinitial probability distribution isa, = Pr(E;) = 1/3,a, = 2/3 and a5 =
0,. Find the probability that the process, isin E; at the third step starting from
any state (2marks)
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d) Identify al the irreducible closes set of marker chain with the transitional probabilities

given below
[0 o o1 0 0 o

o 1 /3 0 0 0 1/2 0

0o 0 o, 1 o 1/, (5marks)
1 0 0 O 0 0 0

0 0 0 0 1 0 0

€) 280 workers use a canteen everyday tea, coffees and Goroa are series as aternative
with lunch or any working day, each worker choose anyone of the three beverages.
The probability that a worker chooses the same beverage or change to another day is
given by the following transitions
(E; =Tea, E, = Coffee, E; = goroa)
E, E, E; E

p=E,|05 03 02
5. [06 03 0.1
3108 02 0
In the longrun hers many workers will take ah of the three beverages (5marks)

f) Show that a matrix [I, — 8] has an inverse and inverse matrix of [I, — 8] ~'=1, +
0+62—e3+ - (7marks)
g) Describe asimple random walk problem (2marks)
QUESTION TWO (20 MARKYS)

a) Given apgf of apositivevaueof x asG(s) = P

b) Find the mean and variance of x (4marks)

c) If p, = p(x = n),findpy, p, and p,, in genera (3marks)

d) If the sequence {a,} o given by the following formula a,, = a,,_;n =2 and a, =
1,a, = 1). The number of terrific accidents that occur in a city within a month is a
random variable with mean 8.4 and variance 2.3. the number of individuas injured in
the different accidents. S is independently distributed with mean 3.0 and variance 1.8.
find the expected number and variance of the total number of people injured in one

given month in the city. (5marks)

QUESTION THREE (20 MARKYS)
a) Consider a branching process where the probability distribution of the first generation
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be the size of n‘" generation. Assuming that the process starts with a single

individual. Find.
i.  The mean and variance of the first generation (5marks)
ii. E(z3)andVar(zs) (4marks)
b) Probability that the process dies on or before the
i. 2" generation (4marks)
ii. 3Ygeneration (4makrs)
iii. 4" generation (3marks)

QUESTION FOUR (20 MARKYS)
a) Definethefollowing terms

i.  Absorbing Marker Chain (2marks)
ii.  Trandent state (2makrs)
iii. Persistent state (2marks)
b) The transition probabilities of a marker chain are given the following matrix
1/ 0 0 1 /,
1 3
o (Y,003/5)p=| ’ IR
LRI
10 1/, 0 ]
d) Show that the marker chain is egordic. (4makrs)

€) Find the invariant distribution and give the interpretation, hence or otherwise obtain

the recurrence time of al the states (10marks)

QUESTION FIVE (20MARKYS)
a) Find the formulafor the convolution of the following pair of sequence
a,=1,0<n<4,a,=0forn>5bh, =nforaln (6marks)
b) Solve thefollowing recurrencereation a,_; — 2a, = 2",n > 0,a, =1 (10marks)
¢) Describethe following
i.  Generating function (2marks)

ii.  Branching process (2marks)
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