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LChap{'e-r 6, Exercise | ]

'Show that if Uis uniform on 0,1, then so0 is 1-U.'

Assume ‘H'IO'(' '
Plusul =y (0cuth).

Hence,

PlU<u}=u (0gye).
Now, {U<us}Y & {I-u> I-v}, go +hat
P{l-U>1-v¥ = v o

({728
i~

vél),

wWheseb
T PUUL -0} = s (0ewen)

Sustr.Jru-ng u'=1-u we obtaijy
PUI-UCw Y = o (0cwed)

Thes, 1-Uis umformly disttibuted on (0,1 if U is.

l Chapter 6, Exefcise 2 —I

'Let X have the Evrlangian distribution funckion of order n,

_ n-) i
Fx(x) = |- X 202 o
j=0 ¥

X may be interpreted as the sum of n independent exponential
vatiables with pataweter 2, thatis,

X=X+ X+ X,

whefe _
Bod=1-e™ (=1 n.
L

Bot, by A7), X;= - $£inl;, wheie Ui is uniferm on (0,1). Hence,

X = 3 -4 l) = =+ 1Y, U,). O
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LC hapter 6, Exercice 3

'Devive Equation (4.18).

The vafiable under consideration is

> X{n)
PO = ¥ » (1)
With X(n)= 27 X, /n, Y =2" Y./n, whete all X5 and
Yi's ate independent vaftiables . The sefvice dime X, has
a genefal distribution, E(X) =7 V(X)= 6% The idle Hme
Y; has an €xponential Jish'.buhon) EQY) =27 V(Y = a2
Now define +he distibution function

Fogy (1) = P Pl ¢t} . (2)
Sybstitution of (1) into (L) gives
Fs, (& = P{X(n) - 75 Yim s 0}, (3)

P{m

_ Defining 2,00= X~ 75 Y, and Zmt) = T, 280/ =
X(n) = 55 7Y(n), () may be wiitten

Fon) = PLZn;r< 0} ¢)
We find easily that mean and variance of Z(n;t) afe
E(En,0) = 7= 50", N(Zayh = 5le*+ (). ) @)

By the central limit theorem Zin;0) s asymptokically novmal
dizttibyted.

= - E(&(n, 1)
lim PLZ(n;0 ¢ =0 (e (7)

Setling x =0, and substituting (5) and (6) we derive
t_
'ii_{nm P{Zm; 0 ¢ 0} = @(‘Vﬁ_f-——;;%‘r;;])
By 0, .
i P, (0= 0] (118)

w F(m VL L2 43247
ns n Vo ()2 + %Y 1
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Chapter 6, Exefcieeﬂ

'Consider simylation of the single-server Evlang loss mode]
with constant service times. '

Our two eshimates T(n) and P of +he loss probability T,
based on a simulation of n cycles, have been shown fe be
asymptotically notmal .

_t__
Frnt® = O( ), (4.11)
Fat®) =~ 8 T'V%_‘%TTH-) (4.19)

(4] First, observe that T = x-ﬁ}f T5o, wheteby o= ,—7:[—,7
Alse, as n=>oo, both T(n) and Plm convetge in prabability to Tl
It ie therefore obvious, and may be proved figofously, that for

any €7 0 these exists an n, such that

_t _
-t~ Q )<E

¢
= —* )\ _
@( V‘é‘[(ﬁ)z“f)\“aﬂ) @( 7 (a2+220%)

for all t,0<t<1, and n>n,. Thic meang +hat asymptotically
P(n)'s distribution function may be aleo expressed

~n —f~—0. .
Foa® = W g (#182)

For a= I, a compatison of (HI) and (4.18a) leads 4? the conclusien
that, asymptotically, the two probability distsibutions ate the
same , Fp (0~ Fa (6. Hence, for all values of §,

PIT-8 <M <T+8} & P{T-8< P <T+8} (a=p).

@ Now aseume constant service times, that is 62=0, and n = 100.
Subctituting these values and a= 155 info (111 and (1.18) we find

Fao () = §(10( - VD), n

T{i00)
Feqon® = Olioll= 1555, A
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(CHGP. 6, Ex. H)

Hence we obtain the appfoxzmahon Formulas

PAT - 0.05 < Tritee) ¢ T+0.08) = $(u,) - §luy), (3)
PLTT- 005 < P(100) <T+0.05} = lup - Blu,, )
whede T+0.05 il =T
u = 10 [I—(Tr+o.os) - t—'rr] T
o= =10 T~ et /5
Up = '0[ | - —-—T—T I%E&M]w

m[l—’ﬂ' TISI)::B) ']

Calculations
Takle |. Avrgquments of $()

m U Uy Un Uy
0. 05 255 1-9219 | 52 |- o0
0.l | 196 |- 175 370 | -1{.1/
005 | 175 |- )56 | 191 |- 58§
| 0.20 Le7 [~ 1H7 | 250 |- 47
0.25 1.5 | - L4 227 | - 333 |
0.30 .68 | - |45 204 |- 2.8
035 | 175 | - 150 192 |- 2.5
__0Ho 186 | - 157 | 185 |- 238
oy | 200 |- 168 .82 | - 227
050 222 - 192 182 | - 271
0.55 251 | =20l 185 | - 222 |
0. 60 242 - 277 192 | - 227
0. 65 349 | - 162 204 | - 138
0, 70 Ui | -5 227 | - 156
| 075 577 | - 585 250 | - 246
08 8% |- Bgo | 1294 | - 333
0 85 Moo |- 700 | 370 | - 47
090 _ | %333 - ILdI 52 | - 588 |
0.95 oo - 22,94 to.00 | -1l
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(Chap 6, Ex. H (centd))

Taele 2. 8- P00« o) <M+ 0.05)  Tavie 2 P, = P{T-005< Pl1og) < +005}

T 8w den P T 8wy | dwy| B
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