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179. A die-rolling game uses a 4-square grid. The squares are designated clockwise as A, B,
/ and D with monetary rewards of $4, - $2, - $6, and $9, respectively. Starting at square

& A, roll the die to determine the next square to move to in a clockwise direction. For

—=pTo==

ore—e=ToT

—¢

example, if the die shows 2, we move to square C.The game is repeated using the last
square as a starting point.
(a) Express the problem as a Markov chain.

(b) Determine the expected gain or loss after the die is rolled 5 times. T
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17-1. An engineering professor acquires a new computer once every two years’.}I’he professor
can choose from three models: M1, M2, and M3.If the present model is M1, the next

comp can be M2 with probability .25 or M3 with probability .1. If the present model
is M2, the probabilities of switching to M1 and M3 are .5 and .15, respectively. And, if

the present model is M3, then the probabilities of purchasing M1 and M2 are .7 and .2,

respectivelylRepresent the situation as a Markov chain.
2. debetming  Hoe Pobe Fnok the poberer il puichace

the cuent  model ja N vean

17-5. Consider Problem 17-1. Determine the probability that the professor will purchase the
current model in 4 years.
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Problem 17-2 + Problem 17-6
g.m::..o: 'l:.‘-n' trof neighborhood knewn for |'v: flang activites.

@ 40
will search the area. I apprehension
Chance of transporting the suspects fo the police
-r-nﬂn«-um-uvmumhm:l e

fransition matrix. Draw  state transition

* Express the probabilistic activities of the pelice patrol in the form of
iagram

" hine police car is currently et a call scene, determine the Pprobabilit
that an apprehension will take place in e Ppatrols. =
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Problem 17-13 (Modified)
On a sunny day, MiniGolf ca

1= dondy

d 02 (doudr) ()

N gross $2000 in vevenues. (¢

the day is cloudy, vevenues drop by 20%.

los  raiay (V)

A vainy day will N
reduce vevenues by 80%. I¢ foday's weather is sunmy there s 2 (diny
an 80% chance it will yemain sunny tomorvow with r chaces
of vain. I£ it is cloudy, there is a 20% chance that fomerran dz fen
will be vainy and a 30% chance it will be sunny. Rain will

continue through the next day with a probability of .8, but
there is a 10% chance it may be sunny,

20 nﬁ/vaﬁ =205%V=

a) Express the problem as a Markov chain.

\¢L o=
i. b) Determine the expected daily revenues for MiniGolf. X deok d“"‘;_ ?Jf'-l v [; "\ ﬁ'
- " QN =
— Stnng = 2000b 2,3
====== ) 2
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Problem 17-14 | 4oy
Joe loves to eat out in avea vestaurants. Hi : \' N
A < a . His favori
‘:‘ex-can, Italian, Chinese, and Thai, On the .C‘e':m', ?:ed pays $1200 2 1 o3
or & Mexican meal, $17.00 for an Italian meal, $11.00 for o Ghrees )
!":':::.:';\: i:)B,.IOOhfov a "l"b‘r:i m:al. Joe's eating habits ave predictable: 23 =53
6 chance that today’s meal i t of yesterday' = =22. =
and equal probabilities of switching to on;so: :;Ze:lemaixiensget'h:e{s onp=39+ 8]
(a)Express the problem as a Markov chain.
(b)How much does Joe pay on the average for his daily dinner?
() How often does Joe eat Mexican food? M T S G
] ro;\, o.l o.\ °~|”
E l o\ OQ' o\l o0 I
c / o f 6. 03
T
+ Lot L, oa®
L
e n (oo
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™™ M T, TTr
Tm= ox M, + ol T+ o) T eo1Tp
T2 ol Tpp+ 04T+ o0 T + o] T
77—& = ol Mm+ o-IT) + 3 T + o.l T—;
T, 8 ﬁz
\ T+ e e = |
025 ¥ mt&
L
’”’/v]= 0.25 plaloukdlil,
_n- ,}6 25
T ¢ =015 hou oHn = Y
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- .state 1 corresponds to a sunny day,
- state 2 corvesponds to a cloudy day, and

- state 3 corvesponds to a day with snowfall.

The weather on the next day can be i ing to the
transition probabilities

1. Find the steady state probabilities
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The florist section in a grocery store stocks 18'dozen roses at the beginning of each week. On the
/'4 average, the florist sells 3 dozens a day (one dozen at a time), but the actual demand follows a

Poisson distribution” Whenever the stock level reaches 5 dozens, a new order of 18 new dozens is
placed for delivery at the beginning of the following week. Because of the natiire of the item, all

roses left at the end of the week are disposed of. Determine the following: -n

>

<
(a) The probability of placing an order in any one day of the week.
(b) The average number of dozen roses discarded at the end of the week.

Because purchases occur at the rate of . = 3 dozens per day, the probability of placing an

order by the end of day ¢ is
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' CXAIMIPIE 15.0-1 FTODIEM L15-42 N Conte fronr
Visitors’ parking at Owark College is limited +o five spaces i

ovly. Cars making use of this space arrive according +o a
APoisson distribution at the rate of six cars per hour. Parkivg
\

Hme 1s exponentially distributed with a mean of 20 mivutes. o = = 36 eia
Visitors who cannot find an empty space on arrival may B selwice K A
temporarily wait ivside the lot until a parked car leaves. That
temporary space can hold only three cars. Other cars that Mo Ly e
cavvot park or find a Femporary waiting space must go
elsewhere. Petermive +he following: M= 2 cots fnsac
1. The probability, p,, of ncars in the system. glﬂ' 'S
2. The effective arrival rate for cars that actually use the lot, L.aw S
2. The average vamber of cars in the lot. L S we T,
- sevvises
4. The average time a car waits for a parking space inside the lot.
5. The average wamber of N/u/-/a/pnrl'mo) spaces, \;QON\
@. The average utilization of the parking lot. ¢ r\‘
7. Compute the averaoge wamber of cars that Il vot-Ad akle ,Ma[xs.ll O\P =
parking lot during a?| ©-hr period AR n/{(y( (2 | % 'A”—-zi‘
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Example: Example 18.6-2 (Mq,diﬁed)
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Sports fams arrive at a Hicket counter at the

Wednesdao Amman Sports City Arena by a Poissom process with

7 rate 105 customers per hour. Custolmers are serv

by a single cashier, The service time has an » . /-{.__l_'
exponcntial distribution with mean 30 seconds. Iosecond-
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Example

The Last two things that are done to a car before its ;
manufacture is complete are in in e an

i % fires. An average of 54 cars per hour arrive
g:qt:ir:'m;n se two tasks. Oneg worker is available fo install

the engine and can service an average of 60 cars F" hour.
After the engine is installed, the car goes to the tir

station and waits for its tires to be ched. Three ugrkers
serve at the tire station. Each works on one car at a fime

and can put tires on a car in an average of 3 minuf_‘es. Both
interarrival times and service times are exponential.

1. Determine the mean queue length at each work station. L.

2. Determine the total expected time that a car spends waiting for

service.
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18-92.

s are redquired +o pass written tests before they

road dm\/\w? test. These tests are msmall?
4 m the ciy hall. Records at the City o

m Terea
Springdale show that the average wamber o‘f written tests
is 100 per &-nr day. The o\vcra%c +ime needed +to complete

k owever, the actual arrival

+he test is about 20 minutes. +

of test +akers and the time each spewds on the test are
+totally random,

Determine the following:

a) The za\/crag& number of seats the test hall should

proviae.

k) The probability that the number of test takers will

exceed the average wamber of seats provided in the test

hall,
c) I’hcf?gbabilih( +hat vo tests will be admivistered in any
one day?

&) Leo P

A = S = 2C
KR
~, LS}
ﬂnﬁ
3
L) pﬁ>9 = - é— [N
Pso
P _ b2
N Py = € =€




Mon 26/5

(MImlc) (a0 in/r)

—

b —> A8t
;
mulbpae  secvers () Woa 2 B hY

5 C3 idenbicad  focoltel  seryes

A 3 arcivel  coke

M Service  (obe )seivec

—
—_

iﬁ- N C D ol n cusomeurs g in Senice

N7C = gp-c wo)\n‘;\-}\ \ine

A e e futy
(4

Eclec‘r A2 uﬁﬂ’ C  ideawedd  servess $- 15 a ’(-'loli‘ao.l incleace

in_the loclly  sewice e /L

,A(';j yY.¥/A)

L AN Mete ¥ v e ke Wohene

ly As cems iy Jotsl dyend PV I\ SN, 9

ﬁkg%_mu(s =0

ﬂﬂ = {"ﬂ' + n<c —s.senie (ke

deyerds wa

cM " nyC H codena in
Seyuice (obe : g L*lmmm; = C
- mor

\Jn:‘l‘.l | ,;‘M 'g_‘

@ ACC KIL

,/‘{n = min (n C] 7\/4

&ONM (e, (sesver




\sovefer sefvec

,})-7 {‘\//'(’ 0 sngle  cever
-~ p<I
| ¢
M?‘cdb

n
g P L ace
o

n

£ P, , Nwe

c) (c)o- C u

N

&) Po is debeimined Woem ;_ P,,:\

Po = =
B A S A i
“jg 4 cl ( l—f’c)
3 L = P PA

Y @)t

Aellk =] — WM law.

Q LS = La? + P noke =
e
E) Wg = Lgy L yhilnabion
¥ 7’/;‘

Trabbic  Inkensik.

F) Weg =z Wg + Uy Eficieny
$ o & v




TeolzMn

{educhion v meony
Example
Sports fans arrive at o ticket counter ot the Amman Sports City Arena by a Poisson process
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Example 18.6-5

A community is served by two cab companies. Each company owns two cabs,

and both share the market equally, with calls arriving at each campar?; .

dispatching office at the average rafe of eight per hour. The average fime per 7 ‘ Cv,‘ Py Q"(C R
ride is 12 minutes. Calls arrive according to a Poisson distribution, and the ride ‘L e A“S?

time is exponential. The two companies have been bought by an investor and
will be lidated info a single dispatching office. 9 e

Analyze the new owmer’s proposal.
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