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Def.: A random variable X is a function that mapps all elements s ¢ g
ef.: A - :

(all eventin § )toa read numbers (Rx) denoted by R. V.

Ex 1.: Toss a coin twice.

Let X = number of H show that X isa R. V.

S = {HH, HT, TH, TT}

x(HH) =2, x(HT) = 1, x(TH) = 1, x(TT) = 0
Rx={x;x=0, 1, 2} countable

S ¢ Rx

Note: We shall use X to denoted of R. V.X and x to denote of value of
R.V.X,x € X: 0,1, 2 (in ex. “1).
Ex2.: Choose a point from interval (0, 1).

Let X be the chosen point, to show X isa R. V.

S consist all poiht in (0, 1)

.. S has infinite number of points

The points in S are mapped to a real numbers.
then X isaR. V. |

- = Le 0< x<1} uncountable.

Def.: A random variable X is a say to be discret r. v. if Rx is countable.
See ex. “1” above, denotedlby d.r. v,

Def: A random variable x is say to be continuous r. v. if Rx is

uncountable denoted by c.r.v,

See ex, “2” above,
Ex.3: Toss a coin until first H appears,

Let x: numbey of tosses. show that x ig d.r.v



Sol.:

x=1
= H
: 1
1 <.

st @ Xud, 2o 3 By anss

- Rx = {x; X € N} countable

R 818 &
Def.: Probability Mass function (P. M. {).

Let X bea le \
A function f isap.m.f of X if f(x) = p(f( = X), and satigjfy the following

conditions: -

1.f{x)20,Vx e X 2.0 Yf(x)=1
' vxeX

Note: 1. condition (1) shows the graph of f(x) above of the x — axis.

2. Also, if AcSthenP(x ep)= Xf(x)=1

XeA

X
- —, forx=0,1,2,3,4 »
Ex.: Given f(x)=<10 e

0, otherwise

Show that f(x) is a p.M.f.




cond. “I”: T. p f(x)>0 ‘v’x eX
£(0)=0, f(l)‘—— f(2)“~* f(3)-——, f(4 )'*

o f(x) 20 x eX
. cond (1) satisﬁed

cond “2”: T.p Zf(x)

x=0
4 1 2, 3 4_10
f(x)=0+—+—+—+—=—7 = 1"
ZI) =045+ 5% 10 T T0 10

oo f(x)isap. ML
1
px=1D=1(1)=

*p(x=8)=1(8)=0
*p(x23)=p[x=3)ux=4)]=p(x=3)+tp(x=4)
3 4 7

= 1(3 +f(4)= —4+ —=—
(3)+1t4) 10 10 10

or by note 2 p(x 23)= if(x) =)+ f(4) = E%

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

2 1 3
=fQ)+f(1)=—+—=—
()+() 10 10 10

X
—, for u=1,2,3,4.5
Ex.: Givenap.m. f. f(x)=4k 1

?()(): ¢

0, otherwise
find the value of k and sketch f(x). | Pee, o
Sols Gix) 1845 M 1 123!
. by cond “2” we get %f(x) =5 Ins4
L 24054
f1) + f(2) + f(3) + f(4) + f(5) =1 B s 4
o

1 2 3 4 5
ififpmefi—ifo—im] B2 S lE=15
k k k k k

X forx=1273,4.5
f‘(x)___ 15’ L R L]

0, otherwise



Ex.: Toss a coin 3-times. Let x = number of H. find the p. ML of x ang

sketch it’s graph.
Sol.: § = {HHH, HHT, HTH, HTT, THH, THT, TTH, TTT}

. S has (8) elements

X =no. of H, % e X: x=0,1,2,3
Rx={x;x=0,1,2, 3}, Rx is a countable
Xisd. 1. v

Event (X =x): to get xH, x =0, 1, 2, 3 when toss a coin 3- times

3 ; ;
( ] : number of samples in event (X = x) when toss a coin 3-times
X

o
_f_(x):p(X=x)=<_’8‘- for x=0,1,2,3
0 otherwise
3 Pzt
L
B X
8 3/8 4
0 1/8 \/g
1 3/8 \ | ’
o | 2 3
2 3/8 X
3 1/8

SE(x) =1
x=0

Def.;: “probability distribution”

A probability dist. of a r.v.Xis a set of all ordered pair of x and f(X), VX
eX.

i. e.: pr. dist.of x = {(xi, f{x1)); Vxi eX} of X.



