ECE 313: Lecture 21
Poisson processes (Ch 3.5)
Erlang distribution (Ch 3.5.3)
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Example 3.5.4 Calls arrive to a cell in a certain wipeléss communication syste
Poisson process with arrival rate A = 2 calls per miptite. Measure time in minut
interval of time beginning at time ¢t = O Let denote the number of ca

time ¢. For a fixed ¢ > 0, the rand
so it’s pmf is given by|P{N; = i} =
(a) Find the probability of each of the followmg six events:

e IV; is a Poi

—2t (Qt)l

E1="No calls arrive in the first 3.5 minutes.” 5~ 7 d \ f
P(E) = P(Nzyg=0)y —— o 9_3@@-'———%—#%—'?—7»

FE “The first call arrives after time ¢t = 3.5.7 o

PCE.) = p (gD
Eg—“TWO or fewer calls arrive in the first 3.5 minutes.”

CR.d = PS Nyc=o0p + P3N, =1} + P3N

E4—“The thlrd call arrives after time ¢ = 3.5.” N S
E5=%“The third call arrives after time ¢.” (for general t > 0) B
E¢=%“The third call arrives before time ¢.” (for general ¢t > 0)

(b) Derive the pdf of the arrival time of the third call.
(c) Find the expected arrival time of the tenth call?
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Where A =2
according to a
and consider an
at arrive up until
variable with parameter 2t,
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