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| Chapter /, Exercise |

"In What ways...'

No comment.

| Chapter ], Fxercise 2]

'List some applications of the Eflang ioss model

N o Ccom vnem%.

| Chaptesr I, Exercise 3

'Discuss ways ..

No comment.

L Chapter [, Exercice #

'Extend the heufistic consevation-of- flow arqument..

I the (ﬁesewf case only one-step state tqausitions are

eflected by a11ivals or seivice comffe‘f“icw& The consef-
vation - of-Flow dinciple +hey |eads 4o the codes;op
that in the loug v thede will be the same nwumber of

tiansitions E;>Ej, and Ej >E; | per unit Hiwe. Also,
vindes certain cohdifions, the'wmean tate of transifions
Ei=Ej 1s 2R (te for Fisson avrivals), aud the wean

Tate of tansl tions E.,-=> Ejve 4B for =01, 5

and <7 By ot =854\ (+1ve for exponeutial service fimes)
I+ these ‘conditions hold) the couseriation—of- Flow e(?uqfiong
ex%ewdmg equations (I1.1) become

>\€ - { (j*l)‘;r-,gc-/ ('j=0) /).,«/ S"/)) (*)

ST ,PH/ (1‘=s,s+/i...).

ln the fa(lowmg €q. (9 gie sdpposed to hold.




(Chap. 1, Ex 4a)

[2] Recviteqt solution of (9 tesults in

- {%ﬂ (= 1,2,y 5-1),

3 X i

'5’,;3—35 (j=s,s+l)...),
whede a=r. Using (1) and Zﬁo% =1, we find

-/ i

%z(i%+¢->_’, (2)

o ! sl(l-al)

(b] Iy caleulating () we sef'Z;o(%)‘ = 1 /(I-a/e). However,
this plesupposes o <o Ifa2 s, theu eq (1) 15 incotrect and
shovla be 1eplaced by f=120
The ofdeted load a=ar equals the number of servefs
that on the ave1age (i the long 1un) wust be in service in otdesr
to dispose of the” woik load iy such o way that customer
o1dess do viet pile v ‘mfm}%elj Thus G<s is necessary
and suPlicient for dieposol of the wetk load withovt
whinite delays. A

s

[ Cl=5F=-PLis - 8o

j=s 0 j=s sl -afs) -
8\4 (2)
J ) s
! . st —a/s)
C(S,Q) = RTINS 2 Zs . (’5)

s W Si<a

ln geaedal, when s>, Clsa) will depend on the ofdes
v Witich waitinag customess gie selected P—rom +he gueve.,
Fet exomple | iF the customer with the shottest sewice +ime
i always ‘selected for setvice , then Clsa) will be different thau
whew the convesse policy is adofﬁed_ It i Hherebore necessaty
to specify geqvice ovder. The usual assumplion, maki
the wmede! awengble 4o avalysio, 16 that customers die
selected withoot 1eqdtd 4o ceqvice time Tequifed, as in




(Clnap. I Ex. Hd)

otdef-of-assival setvice.  Withovt this assumption, the
con servation-ot-flow equations will not hold, even with
Poisson atiivals and ex‘;owevn‘;al sefvice times.

[e] Cleatly, p; = 81»5/:::0 B.= E’i /Clsa) for §=0l,.... Hence,
whea a<s, by (10, W and (9), :

= (-B(E = 4-ppb (=51 )

wheve p= als.

p i p
ﬁ - 5+k+4’ - sigh+s 10
,S =3 oo 25‘”(4-::
5 F,znkﬁ ?:_-0 gl gh+t E
at .
= E“"&—r = (I- (D"
i=f st
Thus | ‘ _
p; = (l—?)gﬁ = p, (J‘=0)l,,,.)

‘mdepemdemﬂg of k.

E Assume s=1. 'Bj )]
- ot 2 (4= 0,1)-.),
wheie €=(l+a+al+...)‘/= |[-a, for a<s=1. Sinee
B=p=U-pp"  (5=01.)
Finally, by (3),

_a/U=a) -
C“&—I+QMﬂ>—
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L Chapter |, Exercice 5 ]

Consider the so-called loss-delay sy stew .’

As in Exeicice H we assume that the mean mmber of +1au-
sitions Ej>E, awd Eiv>E; will be estimated coﬁec+13 “That is dhe
case with ngsoln atTivals qud expowem‘.al sedyice 4imes, 4eePeC4 Uetﬂ

The conservation - of-Llow atgument leads fo

>\ P - {(3"‘”7‘_' ijl (a‘ = 0) "“" S-'))

” ! ST-I Pj“ (g zs,--n} 5+H7.
tence
) a& I
P= J_lPO \12’)2 ,b"l)
i at

$
E] e Pi:?‘g (1—0;1) ;5);
k —
Pz, %)
‘ a¥/s! )
=R = =5 /
B(sﬂ) Ps Zi’:oa}yk.’ . ( b)
n= i
n=oo P={—?"_~B (1= 11, p8-0),
i 8!05’1._58 (j=s,s+1,,,.),
- k as -
6 = (e + 5-’(/—a/s)> A

S Lsit—a/s)]
Z_ N Q
C(% 0«) =0 .m Z;:’ ot + g_s/[s'(l—a/s)] '

Le] When n<oo Jrhe{e, is no Testtiction on a (the sums volved
in the formula fof P afe fiaite). Whey pn= oo, the festriction
s als as O‘ISL,USJed in Exeicise H. m
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| Chapter [, Exercise 6

'Congider a queverng wodel with +wo sewers and one waiting position...

[a]

[d] Leta=2 and 7=

AR =1F,
AR =2rR,
prR= 2B

F=al, (a=27)
- a*
8‘ 2@)
! 3
= a
B=p i
2 a’} -}

)

s0 that a= 2, and let p= /2. T'n@w)

by -’PQ-H‘ (b),

and 103 Paﬂ— (e,

B- %

R = 2002 (F+F) + 100 pa
=0 $/n.

C = 0502 +025[1 P+2(8+R)]
=% ¢/n.

Probit 1ate = R-C = 2 -1 = lv‘ﬂ;/h




