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RAnDom VARIABLES

- ’ \ ’ g / P'f(
SR viion - A yeal vaviable ' X' whose Value 1z deterained

:!’3 the Ougcome l‘[; a random C’X[)("rhrmlll_ Is called o
: 'aﬂlidon\ \,‘.‘1'7“},/( v

Exampre ;A vandom cxpesiment Conslshs Oé two Apsses -’J£

L4 a Cein . Considey the Yandom Vamiable which 15 the nurmkbes

C'E heads Co,1 ov 3.

Outeceme - Hp HT TH TT

vaiue oé’ X 2 3 | y .

Types of Yandom Variables :

A

Theve are +two types og Yandom Variabres - p
'. Digtnete Yandom vasiable ;

2 - Continuous Yandom Variable
.‘D%cve\b/e Yandom Variable :

A 7Yandom Variable which Can asSume Only a

. )
Countable Number 05 veal Values i§ called a drscrete {
Tandom Vaviable . ‘ L
ExamEles E i
1. Numbev 06 telephone calls per unit &ime

2. Marks obtained in & test . i
;

Distuibution fgncﬁon (or) Cumulative \mfg'&\lgcislgn Turction i
of the vyandom Vaviable X : !
s s —— e e A e el PP ) |
]

The C.D.F 06’- a random variable X ¢ de}ined |

as ; ?
F(x) = P(xz=x) = = Pxi) |

X; & X |

m {(—e,) : |
4
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@ Find the Constant 'k’ From the ’F"”"w.’"g 'Probabﬂfty

distvibution o6f a digtrete Yandom Variable X.

e R
- - o e

Values of x=x 4 | 5 [ Total
] e NN N -
L P aKk | o.1 I
Solution : _—.__,l UL | SR
SSEZ We know -that s

= P =i

=

. =]
U = PCx;) =1
<]

PC1) + pea)+ pe3d+plyp) + pPlsr=1
O.-i + 0. + K+ &k + 0.1 =1

Sk 4+ Gk =1 =~ i

3K = 1-0+4 = 0.6 |

3Kk = 0.6
k= 0.6 _- 0.2

@) For the —Hauowpg Probatility distributicn
(7) Find +he digtribution function oF X,
() What i8 the Smallest Value of *«x' Hoy which
P(x=x) >0.5
Solution :
(i) “The distyibution -Function of X s given by,
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x-x | F(x)= P(x£%)

0 ! Flo)= P(x=0)= Plx=o0) =_;ITL_ = 0.25

! F(1) = P(X=1) = P(x=0)+ Plx=1)

; = Ll+2 =3 =075 ,

-— g _ . 4 4 4 |

2 ; Flial = Prx2a) = P(x=0) 4+ P(X=1) +P(X=23)

L = 142 41 = f

. T —— . 4+ A }’
(") TThe Smallegt v, e

alue o© o N
is . b ' for which P(x<x) > 0.5
—_—

@ A Yando T |

\ ™ Variable ‘x’' hag the %nw;; |

/\ fVCllue\;;gj&“‘*S“\ nj Probabi ”tj’ 7C.(—U?CL‘?()M
g ; ——

| x=2 -2 i 2Bl et e g T4
K

i
?
: {
% !
- N s Bl o __! - = i =
(") Evaluate P(x< b

¢t —Tﬁ P(x<k) >
2

() Find k

y )y P(x>¢) and Plo< x 25 |
, +ind the Minimym Valye og k and
determine +he distribution £1J'"CH°" OE X

Solution :

(i) We Know that,
[9] i
= P(%) =1 |

=1

27_ pix;) =1

f=n
PCory+ PO+ P(2) + ... + p(T) =
0+ Kk+Qk+ak+ 3K+ K+ Qk*+ TK+K = |
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2 &)
oK + Ik -/
? » e "‘/:'//’ rs 7 pa “
- L w b A
b - -9x 1Bi+40 WY - 4
c R - v =
- IDC ’ /: - o, 0
L g2 0 =
R
= -9% 121 . 92 -G+, 2
e —— . o) — 1= 4
20 720 S oc

K = fl -‘20
a0 a0

K=1_ or K=-I
1)

K = _1 ig not paSsible , Since probability C2nnst bz o

neaa.t'-ve Value . o
. o) Koz

L |
._'E—.

Aubg K =_1_ n -he g‘wen table ,

10 i o
3 | -3 ’D K}
X=% O : = i NERE: W
o o - 1 2 T 5 2 _
] L — - (DD D
! x 100 2
; P( ) 6 (0 b D =

(i) P(X<b) = P(x=0)+P(X=1) +PiX=2)+ Plx=3)=
P(x=4) + P(X=5)

c 641 +2 42 +3 + 1

1o T 10 10 ioo

i o+ Qo+ Q0+t 3o+!
A0 v AT RPTAIT

loo

P(x«t)=8"_
| fo0
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l— P(x <6)

1

P(xztb)

ot ], e A - too—9/
100

_

loo

Plozx<5) = P(X=1) +PIX=2)+ PIX=3)+Plx=y

= '+ 2 + 2 + 3

10 lo ‘o 16
= 8 = Jf—
lo 5

Plooxes) = %
5

diy  Giiven s P(X2k) 7,;.

P(Xf3): ‘,D\'.\':(.))"“' .

+ Prx=3)
! ““ﬁ’ o D1+ 2 12
BH t’l'lo.l s (k= J}- o ol
= b5
Distaibution function 0( X :"
- - Plx£g) = T(X-0) -
" e e e RN 2 £ & 2
Akl F(x) = P(x<x)

0.
o | Flor-rixzwr —rixeor o

, Pt ———
| !
‘ |
!
[
,

F() = P(x<,) = ‘ e

,u

= 0+ | = | ‘
0 o B Q/(.Go
e st 1
. =¢f
2 Fla) = P(x<a) = P(x=0) +P(x=1)+P(x-a)'

o041l _+Q2 = 3

10 lo
—

10

5 F(3) = P(xz£3)=

P(X=0)+ P(X=1) + p(x=2)

.+ Plx=3)
| =0+L+2 +2 _ &
i 0 lo [[>) ’;6-‘ |
!
P r—
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A Fia) = Px=y) = PIXe0) ¥ - 4 Plx=y)
=0+t +2 42 + 3
e o 0 10
= 8
-— W
3 Fxi n
5 H&) = pixss)- P(X=0)+..... +Px=5
:O*‘fl‘#.z‘_"‘s.}_‘?
© o0 Ty Top
= fD+‘lc+20+\3o+' ‘
ke |

| = B =
T ]
{ ’ E): e ‘-ﬁ'
j P(x_6)=P(x=o)+._\.\+P(X__6)I

SO0+ L +2 +2 +3 41 42
o jp io o loo o0

]
} i = [°+&°+a0+30+:gl_+,2
\
l loo
{ = 83

7 |

| F(#) = Plx<7) = Pix=0)+ ... -;P(XH)

a
|
? S04 +2 42 13 4
i) / 10 Io o 5 oo
| [ oo oo

¢ = g3

oo N N

loo loo
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