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Place all answers on the question sheet o mis closed textbook/notes/handouts/homework
You are allowed to use a calculator, B nvlded_ The ex2d sblet of smartphone, as well a5 2 double-sided ;
formula sheets. Write all answers dea"y ta computer: o centences. All answers should be supported

by analysis or an argument. This exam h;;hd in corr}P;% points.
2 total 0

TS m
lrst I\/Iidtcrn] Exa

1. Ben owns a store where among Other (pipes he sells “spicy lollipops”. He has one lollipop
stand on the check-out counter that m;u::., , to 5 lollipops. However, the “spicy lollipope”
b e s o "-‘(hor.ivml-e, he sclls on any given day cither no lollipops
with probability 0.6, one lollipop. wity, 1,¢ 1, pility 0-3- o two lollipops. with probability 0,1,
Let X, denote the number of “spicy lollipops™ o1 the stand at the end of day n. riglt ?’lft'("
the store has closed for the day. 1fat this point Ben sces that the stand is empty we :Vill r(hﬁ
it with 5 new “spicy lollipops”™. Note that e will not refill the stand while the store is :
and any unmet demand is lost. 1S open,

(a) [8 prs| Write the one-step transition probability matrix.
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n > 1} is given by:

(b) [4 PTS] The stationary distribution of { X, :
5,0.1915, 0.1953, 0.1803, 0.1442).

(w0, 71, T2, Ty, T4y T5) = (0.0962,0.192

and? You may assuine that he does
« H S

How often on average does Ben have to refill the st
s closed.

not refill it until it is empty, and only after the store ha.
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(c) [8 prs] The “spicy 1oy
_the day. Compute t}e

3

Pop” stand currently has 2 lollipops, 1,4
expected number of days until Ben hag i,

Lo Mg vy o Qg
O \ N

O 0l O3 ot

\ O.I’\ Ofn O

Lied 0306

”l{’. st
) 3 o lag clog
refi]] it, sed for

\ Y \\ '\} “

(

S

T,xz i ((\\:\ (U\:st" \ \’\QVJ ‘\,&\(\\ \'r\{ J":.".'\‘g t\c S;Q‘w{
\Ck\\‘& 'Su\nom D Wl be die sone
L m&\mﬁ B L P Dokl 8¢ Cr bmx(
COW\\I}} bk 4o 0 pyam 0 S {e Sang

o 2 o 0.

os

0-1C., ¥ YT, + 0l|T2 =T%
T > = 1,

0.6+ 0.(7,

ore <[ 433 = g s

— . e
e e g e e

Scanned by CamScanner



IND ENG 173, First Midterm

2. Let {X > 1}t Markov chain on the states {0,1,2,3,4} having one-step transition
A Aptn > e a

probabilities:

L—f P 0 ‘ 0 0]
1-p O p 0 0
0 0 1-p 0 p
0 0 e l=p-p

with p € (0,1).

(a) [4 PTs] Is the Markov chain time-reversible? Explain.
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(b) [4 PTs] Is this Markov chain aperiodic? Explain.
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IND ENG 173, First Midterm 5

(c) [8 PTS] For the case when p = 1/3 st up 3 Sy‘-‘:temDOOfjll(l)ltez;li(;ulzitlons that wy
gives the stationary distribution of {Xnin2 21}
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— 1/4 is given by:
(d) [4 prs] The stationary distribution for the case when p /

0083
(70, ™1 71'2,‘:1'3,71'4) = (0.6694, 0.2231,0.0744, 0.0248,0 0083)

. g 9
In the long run, what proportion of time is Xn odd
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: (Tollb‘idor a random walk on th,,, follows; \
5 C ' lollg .

WINE directod graph:

Y

S— =6

7 t vertex i, i
W hene\;(;; oitbound -y 1E {1[2'3 +4,5,6} the next vertex is chosen Unifory,
among ¢ Lo 1/4¢ = ; i there are 4 putgoing arcs, then each of thg fmnl :
with probability et An denote th, vertex where the randomn walk i af: s

ﬂllf i()In
is Chosen
t(‘ps’

(a) [5 prs] Identify the transient ap recurrent states.
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(b) [5 pTs] Compute the expected number of times the random walk will be on vertey 4
given that Xy = 4; do not include the initial position.
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