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Problem 1

Consider a renewal process, define
A(t) =t — Sy time from ¢t since the last renewal, called “age” at t,
Y(t) = Syy+1 — t: time from t until the next renewal, called “residual life” at t,

Find tlim P(Y(t) < x).

Problem 2

Consider flipping a coin independently, each time with probability p comes up with 1, and
with probability ¢ =1 —p comes up with 0.

Find E[N;1.1], i.e. the expected time until pattern 11...1 (k consecutive 1s) occurs for the
first time.

Problem 3

Consider flipping a coin independently, each time with probability p comes up with 1, and
with probability g =1 —p comes up with 0. A =1010, B = 0100.

Find P(A before B), i.e., the probability that pattern A occurs before pattern B. (Here we set

Problem 4
Let Y3,Y,, ... beiid with
1
P(Y;=1)=P(¥; =-1) =3

and define

n
Zy=02y= ) ¥,
i=1

{Z,,,n = 0} is called the symmetric random walk process.
Define

2n\ 1

ty = PZn =0 = ()5

Prove P(Z; #0,Z, # 0, ..., Zo, #+ 0) = u,.



Problem 5

Express in words what the random variable Xy(+1 represents (Hint: It is the length of which
renewal interval? ) Show that
P(XN(t)+1 > x) > F(x)



