HW3 Q1-Q3

Monday, December 21, 2009
1:44 PM

Heve ave twe vesults From My MATLAR code.

p1=0.030 (1)
PIN_k=30]=0.073 (1C)
A=78 (1. <)

Frequency of occurrence for {N_k =30} = 0.078 (’l d. AM:)
Frequency of occurrence for {W_k > 2 mins} =0.368 (1 e,)
PIW_k >2mins] =0.368 (1#)

V = 29946 (3a)

D is a geometric r.v. with mean = 33.333 and parameter r =
0970  (2b)

B=5962 (sc4) (CAe
The proportion of call requests that were blocked is B/V = 0.199
From Erlang B formula, the blocking probability is 0.200
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HW3 Q4

Tuesday, February 14, 2012
1:04 PM
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HW4 Sol Q5-6

\Wednesday, January 05, 2011
3:21 PM

m =1
(aa) h k_ Z n Auk
— (:)A': i k%O(K)Au k:oL“)
Z (n)As Z (o)A
k=0 k=0
a(mon) - zlmoun) o Zle2n)
2—(ww}r|) /'
Hmcf_) c =1
(L)
Firsy , note that
"’ _n?
Ln-k)xk"l)= (ﬂ-k)*k/(n_k)/ k7 (n-lk-1)/

h e "2 n~1 ™m
Therefove , (A=) (m}A:h /L M)Au
f’ = =
b ™ K sl n-1 k
Z (n-)(R) A, Z (L) A
K=o =0
m p 1\ K
Nn-1 k AT
z (. "3 )A" - ( e )A"
= = be
= n-1 K
Z_ (- e ) A
K=o
2_(vn,n—1) - z(m-1u, n-1) _ - 2 (m-1,n-1)
N Z (™, n-1) B 2 (m, n-1)
Hence, c,=¢C,=¢C4=1 and €, =0.
)
m=n-1
n-13y o™ l’ M)AW‘
"1'Lm> v (o)A AT —(-—é—u>m
T N1y Lk S mvak  fasay” 1A,

ECS455 HW 3 Sol Page 9
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HW3 Q7

[Tuesday, January 11, 2011
8:52 AM

(a)
As L\]n‘rCA/ we Avaw thvee S"_GL"'CS-

Next, follom the des crip'\'\'ov\ sentence L)/ sentence Yo 3&'\' Fhe
Fronsition pro babilities .

@ Never have two nice c‘a\ys A O vow

@) If have o nice da/) juit o \ikc\)/ to have srowm ay rain e

next
day
(@ If have snow or rain , they lhave on even chomce of Lo-vin:) Hre
same e nesxt Aay.

@ T theve i ckcmtj-e From swowm o voia, oﬂl)/ halt of He Tinme iv g
Cr 0"‘01’\3?. '\'0 -3 '\\'Lt aa/.
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8. Complete the following M/M/m/m description with the following terms:
(1) Bernoulli (1) binomial (1) exponential
(IV) Gaussian (V) geometric (V1) Poisson

The Erlang B formula is derived under some assumptions. Two important assumptions
are (1) the call request process is modeled by a/an Poisson process and (2)
the call durations are assumed to be i.i.d. _exp@aential random variables. For the
call request process, the times between adjacent call requests can be shown to be i.i.d.
expaemential random variables. On the other hand, if we consider non-

overlapping time intervals, the numbers of call requests in these intervals are
Poigson random variables.

In order to analyze or simulate the system described above, we consider slotted time
where the duration of each time slot is small. This technique shifts our focus from
continuous-time Markov chain to discrete-time Markov chain. In the limit, for the call
request process, only one of the two events can happen during any particular slot:
either (1) there is one new call request or (2) there is no new call request. When the
slots are small and have equal length, the numbers of new call requests in the slots can
be approximated by i.i.d. _Befmoulli random variables. In which case, if we

count the total number of call requests during n slots, we will get a/an
bingmial random variable because it is a sum of i.i.d. _Ber@pulli
random variables.

When we consider a particular time interval I (not necessarily small), the number of
slots in this interval will increase as the slots get smaller. In the limit, the number of call
requests in the time interval | which we approximated by a binemial random

variable before will approach a/an Poijs)son random variable.

Similarly, if we consider the numbers of slots between adjacent call requests, these
number will be i.i.d.  Geganetric  random variables. These random variables can
be thought of as discrete counterparts of the i.i.d. _expeential random variables
in the continuous-time model.

Some term(s) above is/are used more than once. Some term(s) is/are not used.
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