Al-Maarif University College Mathematica Statistics Lecture No: (3 )
Computer science Third Stage Lecturer: Dr. shaheed Jameel

Probability Mass Function( P.M. f): ( Adlaay) A<l Al )

Let X be a Discrete Random Variables (d .v.r)

A function f isaP. M .f if f(X)=p (X=x), and satisfy the following condition :
A)f(x)=0,vxeX B) Yvxex f(x) =1

Note : 1- condition (A) shows the graph of f (x) above of the X- axis .

2-also if AcSthen P (X€EA)=Yyxea f (x) =1
/

Example(1) : Given f(x) =< % , for x=0,1234

Show that f (x) isa M. P. f
Solution :

To satisfy a Condition (A) T.P: f(x)=0,V x € X

f0) =0, (1) =— , f2) == . f(38) == ,f(4) ==

10 ' 10 1
~f(x)>0,vxeX

~ Cond (1) is satisfied .

cond "2"T.P. z fx)=1

Vx=0

PR S 3 4
Zf(x)_ Tt T 10 t1o T

Vx=0

~f(x) is aP.M .f.
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olF P(X:]_) :(1) :%
IF P(x = 3) = P[( x=3) U(x=4)]= P(x=3) + P (x=4)

PEIFPW =155 *55 = 15

10

or by Note(2 ) P(x = 3)= Y*Z%p (x) = p (3)+p(4) = 1_70

*P(x < 2) =P[(x=2) U(x=1)]=P(x=2) + P (x=1)

PPO)=5 *15 =

Example(2): -

Given a P.m.f and p(x)= % for x =0,1,234
\

Find the value of (k)
Sol:

wf(X)isap.m.f

x=5
By cond (B ) we got Zf(x) =1
x=1

f(1) +f(2) + f(3) + f(4) +f(5) =1

+2 + +

&

+5:1 = ~k=15
k

ol
Sl N
& lw

= for x =0,1,234
15

Hence : (X)=<
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Example(3):

Toss a coin 3-times .

Let X =number of H : Find the p, m ,f of X.

Sol:
S={HHH, HHT HTH ,THH ,THT, TTH, TTT, HTT }

~ S has (8) elements,
X=no.of H XeX ; x=0,123
Rx={x:x=0,1,2,3 }, Rxiscountable ,hencexisad,r,V.

Event ( X=x) :togetxH ,x =0,1,2,3when Toss a coin 3-times

()3() . number of sample in event (X=x ) when Toss a coin 3-yimes

3
f (xX)= P(X=x)= % for x=0,1,2,3

Hence ;

X 3

F(x)= %
0 1/8 3
Yx=0f(x) =1

1 3/8

2 3/8

3 3/8
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Continue Random Variable (C.R.V) [2.2] (Jaial) (il glaall il )

Definition <y ad

3 ke 4l LSaall aill de gane S slie e 4l e Janse (S5 Cijrg( daciall ) paisall ) siinll ppziall
Alaie 44l sdie il yuria Adausl s Ll Sy il CilpaSl) ALl (e 5.l il ) (e 20 alal) 513 5 e
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BUSH 5 50N e Alal) G At ) 5l .
waidll Jsh e

el Bas g PR (pas anal e ghaial) AdLidl) °

Probability Density function (P.d .f):[3.2]

Definition: Let Xbeac.v.r
A function f(x) isa p. d. f of x if for any interval A € Rx ,
p(xe A)=[ f(x) =dx. And satisfy the following conditions :
A)f(x)=0,vxeX

B)- [, f(x) dx =1

X(s) =x eRx, Rx is uncountable A c Rx
Alisasetofrealno. Suppose that A={x:a<x<Db}.
p (xA)=p (a <x<b)= [ f(x) dx

= area under curve fromatob.
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Example (1) :
Given f(x)=2(1-x) and (O0<x<1l)isf(x)=P,d,f.

Sol: [ f(x) dx = f(x)= [, 2(1 — x)

= 2x— X2 |1 =2-1=1

0
v f(x) isa P.d.f
Ex (2): Kx for 0<x <2
Givenap.d.f, f(x)= K for 2<x <4

a- find the value of K and sketch f(x).
b- findp(x>1) ,p(x<3) , p(: < x<2 )

Sol:

Bycond (B) ofp.d.f= [~ f(x)dx=1
2 4 k

1=[ Kxdx+ [, Kxdx = 1= - + KX

> 1=2 [4-0]+K[4-2] =1=2K +2K

> 1=4K = K=

X

for 0<x <2

f(x)= for 2<x <
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4 1

b) p(x>1) = ff§ dx+ [,  dx

1 1 3
to | =2 (@-)r(@)=3 4

N |-
|

*p(x> 3)

*p(2 < x<2)



Al-Maarif University College Mathematica Statistics

Lecture No: (3 )

Computer science Third Stage Lecturer: Dr. shaheed Jameel
Ex(3);
Givenap.d.ff(x) = Ke™ forx >0

A — find the value of K
B-find p(x< 2 ).
Sol ;

A—-Dby cond “B“ of p.d.f

FoO= [ f(x) dx=1

1=K [ e™ dx = 1= Ke™

>1=K(e™ - e% = K=-1

Hence f(x)= - e™ for x>0

b) p(x<2 )=/ f(x) dx

|

=> 2 = L f@) + ] f(x)

=1-e7%=1-013=0.87
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Ex(4) :
Givena p.d.f
F(x)=J bsinxcosx for 0<x< g

find the value of b

Sol:
~ f(x) isap.d,f = cond (B) is satisfied .

~ b f? sinxcosxdx=1
1=b[f? % sin 2x dx] ( since  sin2x =2sin X cos X )
1=2 COS 2X |
2
1= %b [com - co0 ]

1==2 [1 - 1) ]= b=1

~f(x) =J sinxcos x for 0<x< %



