Ex) letthe (P.m.f.) of ther.v. X is given by :

1
P(x)={§ ; x=0,1,2
0 ; other wise

1- Find (c.p.f.) or (c.d.f.) or (D.F.) or F(X) and draw it :
2-Find P(X>0); PX<1);PX<0);P(X|<1); P(X|+1<2);P(X>1)
Sol) 1- F(X) = P(X < x)

F(0) = P(X < 0)

F(0)=P(X<0)= P(X=0):%

F)=PX<1)=PX=0+PX=1=-+
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F2)=P(X<2)=P(X=0)+ p(x=1)+P(X=z)=§+§+§= 1

(0 X<0
= 0<Xx<1
oo F(X) = ;
F 1<X<2
1 2<X
2-i-P(X>0)= PX=1)+P(X=2) =+ =1
ﬁ-HXSl)zP@&ﬂJ+P@:m):§+§:§
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iv-P(IX|<1) =P(-1<X<1)= POSX<1)= P(X=0) =+
or P(F1<X<0)+ POSX<1) = P(X=0)=1

v-P(X|+1<2)= P(IX|< 1) =P(-1<X<1)=

vi- P(X>1)= P(X=2) =+



3- Probability Density Function (p.d.f.) 4dlaia¥) aatsl) aliy
Definition :

The probability density function of continuous r.v. X is a function (f ) which
the probability that the area under the curve of this function corresponding to
any interval is equal to the probability that X will have a value in this interval .
Then f(X) is called the probability density function (p.d.f.) .

Properties :
1-f(X) =20 ; 0<f(X)<1
2- 7 f0dx =1
3- For any interval [a,b]
Pla<x<b)= [ f(x)dx=F(b)-F(a)
F(X)=[" f(dt or F¥)= [’ f(Ddt

PX<y)=PX<y)= [7 f(x)dx

Notes:
1-Pa<x<bh)=Pla<x<bh)=Pla<x<b)= Pla<x<b)= ] f(x)dx
2-P(X = a) = zero saa) g 4dadi die iaiall dalue aa g Y 4y
3- PX<a)=P(X<a)= [° f(x)dx
4- PX>a)=P(X =a)= [ f(x)dx
5-P(X>a)=1—-PX <a)

PX<a)=1-P(X =a)

PX<a)=1-PX >a)

il ol /5 aisall puiall Alls 8 addiind dusdlal) daaSUl



Ex)Letther.v. X have the (p.d.f)

N
Find : P(%<x<%) &P(—%<x<%)
Sol)
1 3 - 2 X2 2 3\2 /1\* 9 1 5
LP(z<x<3)= fifmdx=ffa=251i=(;) () =5-1=%
2 2 2

Or Pla<x<b)=F()—F(a)
1 1 1 1
2-P(—E<X<E)= P(—5<x<0)+P(0<x<E)
el I poali Gl il o2 g A a8 _% s 0<x <1 o bidl) oS & aill o
0 1 0 1
f_%f(x)dx + J2f(x)dx - f_%Zx dx + [2 2x dx

- -0

3- (p.df) oo WG da
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4- P(X<03)=P(X < 03) = [~ 2xdx _2"7| = (0.3)2 = 0.09

—>P(X>03)—f032xdx—2 1-(0.3)?2 =1- 0.09=0.91

|03

Or 1— P(X <0.3)

4- Distribution Function
Definition :

The distribution function of continuous random variable is denoted by F (X)
and is defined by :

FX)=P(X <x)= ["_f(t)dt



Properties

1 F(o0) = 311_r>£10F(x) =1

2_F(—o0) = xl_i)r_nooF(x) =0

3_F(x)) <F(xz) ; if 1< x,

4 Pla<x<b)= F(b)— F(a)
P(x>b)=1— F(b)
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5-FX)=PX <x)= ["_f(Odt= [ 2tdt=2

~ F(X) = x?
rex @)= ioie

Ex) (HW.) bl as Giladl Qi 50
1 1
1-P (X <3)= [z2xdx
2-P(X>03) = [ 2xdx
3-P(IXI <) =P(-1<X<1)= [’ 2xdx+ [ 2xdx

4-P(02<X<03)= [~ 2xdx or F(0.3)—F(0.2)
5-P(-1 <X <0.3)
6-P(0.4 < X <3)

7-P(X = 0.5)
0 X<0
~FX)=1{x? 0<Xx<1
1 X>1

i Agdlaialy) AU Als alag) o glhaall g (a8l AlY) F(X)  Jaid Jigadl 3 aga s s b : ddasdle
(p.d.f) le Jsasll ANl slad)





