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EE 679, Queueing Systems (2000-01F)
Solutionsto Test -1

1. P{system failsin the interval (t, t+dt)}= f, (t)dt = P{ X >t}b(t)dt
Therefore, f (t)dt =[1- F, (t)]b(t)dt
Hence, % =[1- F,(®)]b(t) (1A)
Note that the initial condition for the above will have to be F, (0) = 0since the

system starts operation at t=0

1.
€)] Given b(t)=kt we get from (1A) that, [1- F, (t)] = Ke 2" fort30
Using theinitial condition, F, (0) =0, we can then obtain K=1
1.
Therefore F,(t)=1-e 2 fort30
1 2 1.2
Hence Fy(X)=1-e2 or|f,(x)=kxe 2% for x20 [5]

(b) Since X is uniformly distributed over (0,T), therefore -
fy (t) :T1 for OEtET

Therefore  F, (t) =% for OEtET

Substituting in (1A), we get -
1 t
—=(1- =)b() P | b(t)=
= ( T) (t) (t)

! inogteT|  [5]

(T-1)

2. (@ E{Z'| Y=y, N=narivasiny}= 2"
ButP{narrivaIsiny}:%e'Iy Poisson Distribution
nl

s . (y)" 1y 2)
Therefore, E{Z'|Y=y}=4q z e Y=gV
n=0 :

¥ ¥
Hence Gn(2) =E{Z2Y}= O)f, (V)E{2" |Y = y}dy = o)fy (y)e "™ ?dy

y=0 y=0

¥
since F, (s) = oy (y)e ¥dy, thereford G, (2) = F, (I - | 2) [5]

y=0
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(b)

(©)

Using s=I -1 zwherever needed below -

N=2S@ - RO g Fay
dz |, ds |,
2 - I -
N(N-l):dG—NZ(Z) =12y or | N?=12Y2+1Y
dz -
Giventhat f,(y)=me™  fory?0
We can find that F., (s) = —
+m
Therefore
G, ()=F(-lp=—m Em9o 1
(I +m-1z §| +mMgé I Zg
g-l | +m H
o G.(2)= & m 6f & | gn gé m" o,
b s S A el
Therefore P{N:n}:m—+l
(I +m"

Note: Only 2 marks will be given if answer left in form of Gn(2)

[2]

[3]

[5]



