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Random VARIAGILES
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itien © A veal vaviable ' X' whose value ie detererijned
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Fanden Vaviab/e
3 Faan.‘r\:q: A random cxpcn)mrnt consishs 06 Lo Thosts 05
e a Cein. Considey

the Yandom Vamiable which 15 the numkbes
of heads Co,1 ov 4.
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Types of Yandom Variabres -

There are +wo types og Yandom Variables -

o

'. Distrete Yandom vaniable
2 - Continuous Yandom Variable
Discrete vandom variable :

A 7Yandom Variable which can asSume Dnly a
Countable Number og veal Values is called a Adl'SCzet:e

Fandom Vvaviable . : ;

Examples
1. Numbev 06 '-telephone calls Pper wnit time

2. Marks obtained in a test .

i
‘i
Distwibution funckion (gr) Cumulative Distibution Furction |
Of the vandom Variable X - 1

The C.D.F 06- a random variable X fic de}ined

F(x) = P(x<z=x) = = Px)
A £ x |
th (—ao, ) ‘

-
=
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(D Find the Constant 'k’ From the +ollowing probability

distribution of a digcrete vandom Variable X.

e —

Values of x=-x

i P

Solution »
—————

We Know -that,
& )
= pPwx) =1

1=

. s
< .Z Pcx;) =1
1 =1

PC1) + pta)+ ptar+plr + Pl5I=1
O-1 + 0.@ + kK+a&k+ 0.t =1

|
Bk + 6% =1 - J

3K = 1-0+4% = 0.6
3K = 0.6
= 0.6 _- 0.2
3
K=0-2

@ For the -Followir:? Probability distribution
(i) Find +he digtyibution Function oF X,
(ny What i8 the Smallest Value of ‘x' 4oy which
Plxzx) »0.8
Solution :
(i) “The distyibution unction og "X s 8’:vo.n b_L/)

P g o i
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I Re X ! F(x) = P(x£x)
07 ! Frory= P(x=0)= P(x=0) =7'[

! F(i) = P(X=<1) = P(X=0)+ P(x=1)
= Vg 2 = Z. =0T

—

g

s |1 ) 4 A s !
- SRS — . - IR e _{
2 : F(2) = P(x<a) = p(x=o)+Pc><:/)+P(x=,z)j
L =L +2 + 1 =y |
. S 4+ jl
(") TThe Smallest Valy R T SR — S
e O Cyp? @
s . b = ‘gm Which P(xz2x) > 0.5
S A Yandom varn T |
Variable ‘x’' has +h |
—— e followi il l
N\ (Vae of T T Ny Prokability Funcrion |
\ ) ! - —
| X=2 —1-~ | ; 1-‘”" “-3\- ‘» 4 ; & "l L l ;‘\
R QK I k2 T oo o
3k ’ K ! QK -“(’-_'_k
0> Fnd & T
in Kk ) EVa.luafe PC X<b) , P % »¢ ) ——

and P(o< x .5 |
, find the Minimum  va)ye ob‘f k and

determine the digtribution fu.nct}on og X
Solution :
R

¢ Iﬁ P(x=<k)>_1_
K]

(1) We Know ’that,
00
= Pln) =

1=

2 plx) =1

i=o
PCo) + Ptor+ Pla)y+ - ... + PG =1
04 K4 Qk+AKk+3k + K 4+ QK=+ 1k2+ K =9
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lox + 3k —! - -
—— = . % o L . ZRE
ke -92% 181440 it 5 L, =
e et *7'—*—‘—"/’—'- 'v”"//’)’ i
4o % o
'——’— M
= -9 0120 _ 91 _ _q4y , . _a
PR e — or) [ Rt
k= 4 - 20
— Y
a0 a0
K=1_. oy k =~I

K = _1 i§ not peSSible , Since probabilicy Cannst bz o

n aniwg value .

-.‘

L___J

“n -he 3':\/@) table 5

Aubg XK =
L
‘ — ‘ Z
- X =% 0 ! 2 3 JT - ° .
R S : - a E'_ > .
' b J 2 2 2 - 1o 1DD D
i i o >
. v p(x) s 0 1o 1D _
‘ oD

i

l_, : ' { ,___i, : ;
(X=3)—+

P(x=0)+P(X=1) +Pix=2)+ pPix

(i) P(x<e) =
P(x=4) + P(Xx=5)
& o F A bl

= O04+_1 _+ =
| o T 10 ioo

i o+ Qo+ Q0+t 3o+
BFdoT o e .
loo

P(x<«t)= 8!
o0
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e
e | we S} - too—98/
106 ol 4ol
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Plosx<5) = p(x,—,)+P(x=gz)+PCx=3)+p(X=+)

= ' 4+ 2 +2 + 3

10 ) o 16
:—j-__‘
A 5
1P60¢x<§)
C‘]l-) G‘liven : P(Xﬁk) 7,-:'5’— P(xéa),‘o X = b7+ Ui

4 P(x=3)

e=5] « Dt +2 42
By .th.la.l) k=J]- To_&l,flo

istaibution function ©f X:
3): tai 10 ( P("‘i) = Prx- o)“‘

x| Flx) - P(x<x) — "7
_; — :
.’

0 F(O)-P(X<t>)-?(x O)—o

e !

Flo = Plxzq) = P(X-02+P(>< )

.= 0+ | = |
10 o /"Q/(W /

2 Fl2) = P(x£2) = P(X=0) +P(X=1)+P(x-q)

0+l _+2 = 3
P—— 10 o 10

3 F(3) = P(Xz3)= P(X=0)+ P(k;u.;.p(x:_?')'

+ P(x=3)
e o B S5 .

|

P r—
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A F(a) e Plxgy) = P(X=0) &= -vv 4 Plxey)
| x OFLl.+ 2 42 +O.
T 10
= 8
S 10
5 F(s) = P(X<5)= R
(A= )‘ P(%=O)+~~...+PCX:5-J
SO0+ +2 42 43 4y
10 io o -'O— E
= b+304 26+304)
—_— T
loo .
= 8] «
ﬁ"é | 100 |
| Fo) < T
| PXL6) = Pix=0)+ - -+ Fprxoy)

| &

941 43 43 435 %1 _+2
. % .o 0 1o loo oo
} - ‘°+‘2°+9~°+30+w1+.z
T we
= 83

4?

' Fry) - e |
7 L) = PLx253 )« Plect) oo, CHPlx=3)
| | S04+ +2 + 2 43 41
{ ] 10 Io o 5 loo
- +2 4t
! [ 83 100 ioo

T e =
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