b)A=nP = 100%0.03 =3

—39X —392
P(x=2)=¢ xf =23 = 0.22404

2!

Ex) The average of claims filed against an insurance company is 2 claims per day.
What is the probability that on any given day:

1- Exactly one claim is filed against the insurance company?
2- No claim is filed against the insurance company?
3- Exactly three claims are filed against the insurance company?
Sol)
1- A =2 {average number of claims per day }
X =1 {exact number of claims filed }

According to the Poisson distribution:

-A9x
P(X) = {e £ X=0123,.
0 0.W.
—-291 —2*
P(Xx=1) == E2E0 2= 027067
—290
2- P(X =0)= = = (2.71828)% = 0.13534
e~223 8
3- PIX =3) = S5h = —— = 0.18045

Ex) A student makes, on the average, one typing error on each page, what is the
probability that the student would make exactly 2 typing error in a 3-page term
paper?

n*P =A1=3 (Average number of typing errors per 3 pages)
X =2 (Exact number of typing errors in a 3-page term paper)
According to the Poisson distribution:
nx*xP=3x1=3
v x ~Po(A=23)



e—33x
P(X) = { x! ' X - 0;1,2,3,

0 0.W.
e 332 9
P(X=2)= 20 2+(2.71828)3 0.22404
2.5- Geometric Distribution: il a5l

Suppose that independent trials, each one having a probability (P) of being a
success, are performed until the first success occurs. If X denotes the number of
trials required, then:

Jll Y glaasie e plad Alla gl Jgems o I il @Y Jiag

P(X) = {Poqx ;X =0'0‘;:.,2,3, L pyg=1
Discrete Geometric distribution  x ~ Ge(P)
P : it is a parameter of distribution.
To show that P(X) is P.m.f. Lgiie e dywia ) e

JJJJ\

0 (0] (0] 1
ZP 2 Eq =P[1+q+ qg*+q3+- =P[—1_q]
x=0 = x=0

-

s alha

IS @Y el axe Y glaall apan AV Al (S5 Ll

N

Y =X+ 1l 2nil ol

Jaall Y slaall sae

- X=Y—-1 where Y ~ Ge(P)

y-1 . _
» p(r) = { P ;Y =123
0 o.w.



Ex) If the probability that a person will believe a rumor (4=Lal) about the retirement
(x=\&) of a certain politician is 1/3 , then the probability that the fifth person to hear
the rumor will be the first one to believe it is.

Sol)

_ _ x-1 —12y5-1 _ 16
P(X=5)= Pq*" =:()) e

Ex) If the probability of the birth of a child with a defective heart in a special
hospital is 0.07, then the probability that the 10" child born in the hospital is the
first one which has a defective heart is:

Sol)
P(X =10) = Pg* 1 =(0.07)(0.93)° = 0.036428

Ex) The probability that a man hit the target is 5/6.
I) If he fires 5 times, what is the probability that he hits the target 4 time?

IT) What is the probability that he will hit the target for the first time at his sixth
shot?

Sol)

) X~b(n=5,P=2)
P(X =x) =CP P*q"™ = C§ (D*(D°* X=012345
5 1
PX=4=C Q'O =

1) X ~Ge(P =2)

P(X = x) = Pq* X=0123,..
5, /1
PX=5=0Q0)°
Or

P(X = 6) = (Z)(%f—l A Al Yy



Ex) Assume that you toss a coin until you get the first head. What is the p.m.f. of
this experiment.

Sol) X ~ Ge(P =)

P(X) = Pqg* = (1) (l)x . X=0123,..

2 2

What is the probability that you will get the first head at the third trial?

X~Ge(P=3) ; X=0123 Jal ¥ s
P =) x=0123

P(X=2)= G) (1)2 sl Y glae sae

2

P(Y) = (%) (%)3_1 LI @Y gladl sae i

:A\LA»LA

= s a il b a1 Qle) A (until) s (first) 2l e Jsad) o) sial dls

Ex) Let X, Y two random variable with binomial distribution with parameter (2,P)
and (3,P) respectively, if P(X = 1) = 0.75, find P(Y = 1)

Sol)X ~b(2,P) , Y~b(3,P)
PX=1)=1-P(X<1)
=1-P(X =0)
v P(X =1) =0.75
- P(X=0)=1- 0.75 =025
- P(X=0)=C§ P°q* %= q¢*
~q*=025 - q=3025=05
“p+gq=1 - P+05=1= P=05
2w PY=21)=1-P¥<1)=1-P(¥ =0)
=1- C2(05)°(05)3 =1- (0.5)3
= P(Y >1)=0.875





