CSC358: Tutorial 3

Principles of Computer Networks
Tutorial 3
Problem 1
a)

P, = (Mapr( —aph ™ n=0,1,...,N

b)

P, = (:) AAD™ (1 — AADN

For T fixed, as N — o0, we have A=T/N — 0
. Alti,“r—r>10(1 — )N = Aliino(l — AAD)T/At = g=AT
J Alirllo(l —AAt)™ =1

. N(N-1)..(N-(n-1)) _ . 1 2 _n-1y
¢ I\III_I)I(;IO NT _11{}110} (1 n) (1 n) (1 n ) =1

We then obtain that

B, =% e-2T 91, ..., N

n!

which is the Poisson distribution.

c) LetT be the inter-arrival time. Then using (b), we have that
P(T <t) = P(at least one arrival in the interval [0,t))
=1 — e, t>0

i.e. the inter-arrival time is given by an exponential distribution.
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Problem 2

A1
a) Ay+Aq

A2
Ay 2y

b)

c) Define A = X> + A1. The state transition diagram is shown below

d) Define p; = %and Py = j—; It follows that
P1 == (1_M6)P1+/116P0
PZ = (1 _2M6)P2 +/126P0
Which leads to,

A
P1 = EPO
A
P, =—DP
2 2“ 0
Using the condition that Po + P1 + P2 = 1, we obtain that
A A
P(1+—+—J=1
° uo2u
Define p = 21422 then we get
b — 1
T 145
- 1
1= P13 +p
1
P, =p,
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Problem 3
(a)
P = M\ At
(b)
P = MaiAt
(c)
P = MAL1 — AaAt) = M AL
(d)
P = AaAt(1 — AMAL) = Ao\t
(e)

(f)

(g)

(h)

(i)

P=(1—MAD(1—AAt) =1 — (A + Ao)AL + A Aa(At)? = 1 — (A + Ag) At
P = M A1 — MaAt) + MaAL(1 — MAL) = (A1 + Aa)At — 2A Ao A1) = (A + Ag) At
P=AMA(At)P? =0

p_ AAHT — Ao At) . M
T OAMALL = MaAL) F AALHL — AMAL) T A+ Ag

Ao A1 — N AL Ao

b= MALL — AAt) + AAHL — MAL) - A+ Ao

(i) Let E1 be the event that the link OUT; transmits a packet in a time-slot of length At, and let A be the

event that we have an arrival at the switch. Then we have that

P(E1)=P(E1 | A)P(A) =p(A + A2) At

(k) Let E2 be the event that the link OUT transmits a packet in a time-slot of length At, and let A be the

event that we have an arrival at the switch. Then we have that

P(Es) = P(Es | A)P(A) = (1 — p)(M + Ao)At



