
·per Discrete probability distribution

*
=> A function from the sample space

to a set of real numbers (X ,
Y , 1)

⑭mple shen tossing a fair Coin

2- times ,

the Random variable X is the

number of heads obtaind
,

shat is the RVI

(H)
,
(i)

2 : &(T
,
H) . (Tyt)&

X lovee



⑳ support o RV I
-

non Countable

Countable "intervals"

"integers" S/jig"
"Expjji" => Continous

=> Discrete Random Variable

Random
variable

3 . 8
, 6 . 2

0 ,
1 ,
8

,
9

#plefind printingdistribution for

the previous question ?

Xo I I
p(X = X) u I
A probability distribution for discrete

Random variable (DiscreteProbabilitya



⑭mple Determine whether each Random

variable X is discrete or continous :

① Let X be the number of fortune 500

Companies that lost money in previous year

② Let X Represent the volume of gasoline

in a 21-gallon tank

③ Let X Represent the Speed of Rodicts

& Let X Represent the number of calves

born on a farm in one-year

⑤ Let X Represent the number of days If

rain for the next 3 days

⑰ integers
Discrete ig-Random
variable

integes & Confinous

E Random ig-
non-integers variable



A probability Mass function (PMS)

00 <P(x =x))

②[P(X = x) = 1

#elative frienRe= X)

tiol's)? /3/4/s Frequay
distribution

Il

P
&ample If p(X = x) = kox

,
X = 1 , 2, 3 ,

4

and is aF
, find :

-
<
P(x-y)

=)YX(P(x
=x)) = 1



iskilisIYuk
1The value of K

k + 2x + 3k +4k
= 1

10k =1t

② p(x = 3) = 3k = 3x0 = 0 . 3

③P)(Xu)J
= P(X = 2) +p(x = 3) + p(x =y) = 0 . 9

p(x))x()=
#2) +p(X =-iIsh P(X = 1) + P(x = 2) + p(x = 3)

- = 5



⑤ p(X = 3 . 4) = c

--

⑭ample shen throwing a fair dice 2

times ,
define the Random variable S to be

theSum of 2 numbers obtained. Find the

probability distribution of S ?

12 3 u56

(1 , 1)

,ly
(13) (1 , u) (1

, 5) ( 1 , 6)
(2 , 1) (213) (2 , 4) (2 ,

5) (2 , 6)

i (u , 1) (2)(3)((,ps(3 , 1)

(5 , 1) (5 , 2) (5 , 3) (5 , u) (5 . 5) (516)

(6 , 1) (6 , 2) (6 :3) (6, u) (6,3) (6 , 6) -

Symmetric
M : population mean

=7
X : Sample mean



& The ExpectedJalue (f(x)
E(X) = M = mean = &X. p(X =x)

amplefind the expected value for

I2
= (x) = (x0 . u + 200 . 3 + 30 .2 + 40 .

1

= 2

i
-

M = f(x) = 2 = Symmetric



⑪ample If the EIX) = 2
,
find a and be

i103/31 %
* 2 = (xa + 20 . 3 + 3Ab +170 . )

2 = a + 0 . 6 + 3b + 0 . u

&

2 = 1 + a + 3b

⑰36 = 1
... -O

a + 0 . 3 + b + 0 . ) = 1

a + b + 0 .

u = 1

#= 0 . 6 ---

a + 0 . 2 = 0 . 6

6



- 2b = - 0 . 4

Et. 2

&propertiesTEX):

DF(a) E(z) = 3

E(2 .S) = 2 .5

② [Pax) = a x f(x) = f(2x) = 2+ z(x)

③ ((x =y) = f(x) = =(3)

#
0 F(x) = 1x0 . u + 2 * 0 -3 + 30 . 2 + 470 . !

= 2

② E(x)) = 1 + 0 .

u + 22 * 0 . 3 + 320 . 2



+ 420 . )

= 5

③ =(k) =+ x 0 .

u + +x0 . 3

+tx0 . 2 + 40 . 1

--

& f(ex) = e xo . u + 2 + 0 . 3 + 2370 . 2

E + eA0 .
l =
-

&
T

--

⑪ample If the l = f(x) = 10
,
find :

OE(m) = E(10) = 10

② E(f(x)) = f((0) = 10



③ [(2x - 3) = =(2x) - E(z)
= 2xE(x) - 3

= 2x10 - 3 = 17

①E(1 - z) = E(i) - E(z)

= 1 - f(b * x)
= 1 - EX f(x) = - 4

.---

Mample If the probability mass function

for the number of episodes of otitic

media in the first 2 years of life are

Shown , find the Expected number of

Visits ?

inoialoconlocalosl
asl osal0017



E (x) = 0x0 . 129 + 10 . 264 + 20 . 27) +

3 0 . 183 + 4x0 .
093 + 500 :039

+ 6 0 . 017 = 2 . 0 . -

EmileDetermine whichoneIthe following
tables Represent PMF :

I↑losno is

B) + 0123

P(X) 0 . 10 0 . 42 0 . 03 0 .

uu

c) = 0123

↑(x= 1) 0 .
12 0 . 13 0 . 61 0 . 14

I
2 3

9)play 82 our - 0 . 15 ous



ro 12 3u

A P(x=) 0 . 15 0 .23 0 . 10 0 . 25 0 . 30

B)i10

2 3 U

2) pie is
,

%20
0 . 30 0 . 20 05

I I4) playis 0
:20to

Tvariance
62 = Jar(x) = f(X - u)2



6 = E(xz) - (E(X))"

=
find the variance and STD ?

*j = f(x)) - M2

=> E(X)) = 12* 0 .

u + 220 . 3 +3 0 . 2 +420 . )

= 5

=>E(X) =M = 1 + 0 .

u + 20 .3+30 . 2 + 40 . !

= 2

5 = 5 - (2) = 0
- =T =0



* properities of variance :

① Jar(a) = 0 Tar(9) = 0 ,ar(3)=

②(ax) = a + sar(x)
O

③ Jar(ax = b) = J (ax)=b)

= a2 * var(x)

⑪ +ar(x) = E(x2) - ((x))2
-
-

E(x)) = Jar(x) + (f(x))"

+M2

&

imple if it-find :

i) (( var(x)) = =(3) = 3



ii) +ar)[(x)) = var((0) = 0

iv) Jar(var(x) = war(z) = 0

es (aNot an 2ab + 1

iv) E(X-(0) = E(x" - 20x + 100)

E(x2) -
20x f(x) + E(100)

6. + M2 -
20 + 10 + 100

3 + 100
- 200 + 100 =3

spsar(x) = f(X - l)2
= E(X - M)" = Jar(x) =38

1) E(x2) =
0 + M2 = 3 + 10 = 103

vi) f(X - 2)" = f(x) - ux +4)



= E(xi) - u xE(X) + E(u)

= 103 - 40 + u

=
---

pinelsnationloslasalm

NOTE : jj]ge/95g
-

205PMf s

⑪ E(x) = 2 . 038

- = 1
.
402

find a B b such that Approxemitally

93 % of data liesithin it ?



95 %

#He
b

a = 2 . 038 - 2x1 .
102 = -

3-
& 895598

1

O ②
& If se have n-independent trials2-

③ siand theoutcomes in EACH trial are success or

ful only . Let X be the number of success,

then se say
that X follows binomial distribution

and is denoted by X-Bin (n , P) ,
share :

n : number of trials

p : probability of success

: big & & Binomial JI

On 2



② outcomes - success

-> fail
⑤ independent

X Bin (n ,
P)

n : number of trials q
: Probability f
fail in each

p : probability of success trial

in each trial

·p04+ q = /

②P(X = k) = (i) + pi = g
- 1

(i) : Combination

③ M = E(X) = n . P

⑪ Jar(y) = j = n . p . q



⑤ STD(x) = 0 = mp. q

#mpleshesing a farting
① independent

times , find : Ge X-Binlo

A) the probability of getting :

) exactly 8 heads

8 (0 - 8)
P(X = 8) = (2%) + 0 . 5 + 0 . 5

=
U

ii) at least &H = p(x, 9)
= p(X = 9) + p(X = 10)
= (9). ) -

---

at least : gy4p(x-
()

at most: rig& p(X = k)



ii) at least 2 H

P(xx, 2) = 1 - p(x(2)
= 1 - p(X = )

= 1 - (p(x = x) + p(x = 1)
:

iv) at most 3 H

P(X = 1) = (4(x = 0) + p(x =1)

v) at most 8 I

p(x = 8)
= 1 - p(X)8)
= 1 - P(X-9)

= 1 - (p(x = a) + p(x = (0)



vi) at most 2 I given
that at least

& H
.

=> Platmostata)
plat leata

-

-
-

B) The Expected number of heads and

the variance and the Standard deviation



=> E(x) = M = n . P
= 10x0 . 5 = 5

E 8 = n . p . q = 10x + t = 2
.5

7 0 = mpq =v = -

&imple Ifxviand p(x1)=
find Jar (X) ?

* Jar(X) = n . p .q
=E** + ==

P
1 - 1 = P(X =0

+-
&



=
find n , P ?

2 = n .p 2 = n +7
1 . 6
=

p . q ⑰
1 . 6 = 2 * q

...

*Sing the"Einomial Inb
I

⑪mple If X-Bin (10 ,
0 .4)

,
find :

i)p(x = 6)
= 0 . 945

i) p(x)6) = 1 - p(x*6)
= 1 -

0 .94S = -



iii) P(X (7) = p(x = 6) = 0 . ans

iv) p(xx, 7)
= 1 - P(x(7)
= 1 - P(X = 6)

= 1 - 0 . 94S = -

u)p(3 = x = 8) =

vi)p(3(x = 8) = p(u = x = 8)

vii)p(3(x(8) = p(u = x = 7)

viii) p(3 = x(8) = p(3 = x = 7)

ix)p(x, 3(x = 8)
=(
+32x28)

#



⑪ple A family has 5 children ,
shat

is the probability that 3 children are females
.

X- Bin (5 , 0 . 5)
(5 - 3P(X = 3) = (5) + 0 .

5 + 0 .50 .31

⑪ample In a multiple choice exam of 90-quest

each question had I answers only one of them is

correct. Ahmad is answering the exam by guesing
what is the probability that ahmad sill answer.

1) 5 questions correctly

P(x = 5) = (10) + 020 0 . 027

2) at most a questions
P(X = S) = 0 .994



Maple shat is the probability of obtaining

2 boys out of 5 children If the probability

of a bay is 0 .
51 of each birth and the genders

are considered independent Random variables ?

X~ Bin (5 ,
0 .

51)
2( - 2)

p(X = 2) = (b) + 0 . 51 + 0 . 49

= 0 . 306
----

⑭mple Evaluate the probability of 2

lymphocytes
out of 10 shife blood cells if

the probability
of any one cell being a

lymphocyte is 0 . 2.

X~ Bin (10 , 0
. 2)

10-2

↑ (x = 2) = (12) + 0 .

2 0 . 8 = 0 . 3020


