
Stat 217 Problem Set #6
Due Tuesday, February 20

Please resubmit HW3, for grade registration; Sorry for this inconvenience.

1. HPS, Exercise 3.2
Consider a birth and death process having three states 0, 1, and 2, and birth and death
rates such that λ0 = µ2. Use the forward equation to find P0y(t), y = 0, 1, 2.

2. HPS, Exercise 3.10
Consider a pure death process on {0, 1, 2, . . .}.

(a) Write the forward equation.

(b) Find Pxx(t).

(c) Solve Pxy(t) in terms of Px,y+1(t).

(d) Find Px,x−1(t).

(e) Show that if µx = xµ for some constant µ and all x ≥ 0, then X(t) have the
binomial distribution with paremeters n = X(0) and p = e−µt.

3. HPS, Exercise 3.12
Consider a birth and death process on {0, 1, 2, . . .} such that λx = xλ and µx = xµ for
some constants λ, µ and all x ≥ 0. Let mx(t) = Ex(X(t)) =

∑∞
y=0 yPxy(t).

(a) Write the forward equation for the process.

(b) Use the forward equation to show thatm′x(t) = (λ−µ)mx(t) and thereforemx(t) =
xe(λ−µ)t.

(c) Find the limiting distribution of X(t) (as t→∞) in case µ > λ.

4. Taylor & Karlin, 5.1, Exercise #9
Let {X(t); t ≥ 0} be a Poisson process having rate parameter λ = 2. Determine the
following expectations:

(a) E[X(2)]

(b) E[{X(1)}2]

(c) E[X(1)X(2)]



5. Taylor & Karlin, 5.1, Problem #7, Ross 2.13
Shocks occur to a system according to a Poisson process of rate λ. Suppose that the
system survives each shock with probability α, independently of other shocks, so that
its probability of surviving k shocks is αk. Let N denote the number of shocks that it
takes for the system to fail and let T denote the time of failure. Find P (T > t) and
P (N = n|T = t).

6. Taylor & Karlin, 5.2, Problem #1
Let X(n, p) have a binomial distribution with parameters n and p. Let n −→ ∞ and
p −→ 0 in such a way that np = λ. Show

lim
n−→∞

Pr{X(n, p) = 0} = e−λ

and

lim
n−→∞

Pr{X(n, p) = k + 1}
Pr{X(n, p) = k}

=
λ

k + 1
for k = 0, 1, . . .


