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_ Xtwrrzo if wis (3T ) ¢no heads )

k *—'C;:Q;ﬁerlﬁ(-i —_—
Basic Reviea-
Randeom vanatle '~

Giver @ rendem experiment wi'th (ts sample
Spuce . A randem variable (rnv.) denoted éJ_tj X,
1S @ function which assigns to each eutcome

\ &«"ES eng and onl_cj one real rnwuméber Xlur).

Remark:-

A nv. will be deneoteel b«j c capitad letter

XI Y} Z P e S, - | e X., X.Z J=—= a Té‘e read rnuwmbers
Xtwr) arfll bte Jdencted by X ,cie Xeiuw) =2x.

lhe space of @ viv. X is the set of real
numbers X such that o - {z:)(cw)-_-z_,ue,g}

Ex:-

12 an wnbiased coin
Sa:.m,o/e space is:-
5 - e, where eoris (1,7) or (LH) oviH,T) er(H, H) [

Then et the interest be in the number of heads
observed

Ltossed tarice , then fher

_ Xtewr) =1 :',E wr 1S either (—f_, H),or-(H, 1! (one head)
Xews)=2 i€ ar is ¢ H,H) (ftera heads).

,—Ee_.Scz.mP/e,, space of the randem variable X is

c#:{x,'x:a,{,z_}____ I , NP S—

__:___f__éﬁLP_LX_: ©) = E: s P(X=1)= ! and p(X=2) =_]

) !bereﬂfamj we can have the :?al/a@r;'ng__.f‘aéa/qh_}orm -
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7 2 ] 7
T < EZ 7
Dis cr=te ronder, varigble < - -
»

. v s czlled diccrete i£ s values are
Z, ar

or csuntwblz in number , thak is a V.

- - - 7 = - -
is cliscrefe [+ [4s range is « discrete set "’er_-ed’/ :
f:,-—rf:éf.; -

=Y

‘If?f P(‘Qé:&_é.[l%:j Ve ie At L3 f;’on,l..

£ )

12 X is dfscrefe V., thehn o pea - negrbfﬂ/ﬁ’

. G

{'.a_bj Valued -—arf'if'sﬂ f ﬁd :{ ﬁcj on. erb R

e
: ".JCJ -’/(-/' B "1 - S
_is_calted the Prgéa b;/:zfadma'és %cauc.f‘; on_ éP ‘lg}
of the riv, X. e T
(7]
Often P- ok is. ca';//ec/ Iéﬁ_ a/lscmlfe dens:ffj ,,,,,,
Zeenctien . —_ o I
s ' 17, L
Metle that , any 7, "l ian F sa&i‘;,;f; ,fflze,‘ ——
2 J
sellecrina ‘— . - o )
. D =4 L
ey 5(m) zo For all xzeR ISR S
6y - Fezy =1 . g st B
all=zeR ] =W - . il
£ P
185 & P,rn.:.o:— sSomé _v,V, -

Con tinious randem Variakble:-

A rt, X is satd 1o be an czbsa/aafe(y cané:mous

sr :umplﬂ continisus , 1 ‘£ there exists a fcnction
{ swch thai:

pIXSZ) = .S_fm) st Forall zeR
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Pr‘olm. bi/:"ﬁy c{ensfﬂi_cj funcf‘;'or):.

Let X bae a continious random veriable , A non-
negative rcg%/— Valued Feenction £ sech that
P (X\Tm)..j Fexdelx  Lor all maR
-_n

is catlect the probecbility clenst / y
of the rv. X. J g Fanctiom p.d.f

Note thed , any Peunction f sc(,é;'::fg,‘ng the

a//oum‘nj ‘-~

¢) 3?“5:6) Zzo for all xeR . PRe g B e

¢é S FPex) elx = | f./a"nd/‘yfj

- o ,,J-.;f & afinnsy 7L >
(S cu. P'C/'F 0)0 somae v,V, ,-b\)“% \s'ihle o8 & f—\VZ
J:‘x €1):—

Lel X be @ rv, of the cliscrete type with
spacecﬂ’-.:{z_; z:l,z,s,..-} and let the P”"e' _
of X be:-
M -
ze
fez)= {?)

E otherarise

J./fA <{%5%=1,3 571, Find p(ze M)

@l ta

Using the cefinition of p.m. £ ,we have

P(XEA)I= ] pXz=X)z p(X=1) +P (X231 4 p (X=5)
XEeA , +P(X':;?J+-.....- - . -

.l L3 7
S ahae PIERC R

e e S — B ——

3 _‘= =
S
1...1;‘....]

Al [l
T Ly g s e e LT

‘—{_[ 'ﬁG = 4
rererore p(reA) = -
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SEx 2 ,
Let X be a vv, of the continfous type defined

on the space - {%:10<axow Y, and ot the p.d.f
of x be :-

by

€ xe K
2 {0 otherurise - .
I#A- 1%5 Iszs2%. Find p(xeA
_Sol ;- : Y By A VA ..‘:)
che./-l} = P(fi‘,?:(.Z) - \é dz =-¢€ /‘ cm(C —£
I
_=0.88
e {8 1 S T R o
Let X be anv. arth cz.p_c{mp giuen bg:—
cax(2-Z2)  oSES2
Fez) ""{ P otherwise.

Find the _waa_ejt“?;(‘:f/i'BConsfa-th c swch that
f ;5 (r s P/d‘fa.

So /s~ ,

From the Prc:per:tﬂ of a p.d. £ ,oe must have

2
Sfrmofxs:

2 2 )
jC/’ﬂ (2. X)dz =1 = ._2_C_5/’Zd;z - cjz ‘Uz =1 |
: A |

o , i
=) zcE:%”.f [2]_.C[__’::_ ,:] =1
ZC(_;L)..C(..;..)-;J = C-;_z__.
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vo2ly
EXxCl):-
Lelt a fanct:'an f be c[eﬁn'nac/ asSiy-
'—/-f—- ZXe L 2,3
fz)- { o
o or‘/:er'arf.s e discrele

Find the value of K wrhich makes fa./!\p.cﬂf,-
Sol:-

- I fed | (pmf)

3 T
5_2765')."'
Find the value of k wrhich matres £ qjuen be -
~f J° J:
A e A 70
J'P(ZJ-:-{ :
o 0. Lr a F,d,f,
So/ s~ 20 dhe
00 -T2 =
., jfcz;dz:: ) Je dz =I.=.)_____‘_[e~/rz/ ].—/
- DD b /r 0

S0

- [e7.2°]. |
> k[e 9]—'@-}’—-[0-:]=: SN,

CA

——— ittt
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ol
Ez (6):-
Find the value of kv 1y the followring Lub/ss za

malres plx) givan by tha lables, 1% P,///,g",

1) Z le 1 2 3

P(Z)’h' TsL _:;l__ 712“

@ 2 |1 2 3 b
P Lk Lk
Sol ¢~ k) |

5 )""./ / ’ / -f:.‘ﬂ-/r’f'
®zsopw' =D Ko tgtyg ' 2 1Z

A 3
= A4 -—‘:z)/f.. 7

i

s the prob. dist” table 15:-

z o 1 2
peZ) l:’:‘ / S s
72 € 3 /2
L ~—
o I K s K _
@xg_ p(Z)zi =D o g A A E
—y fre 2K+ 4K 7k,
-9-2——4- 77 e i a7
s o 12_y__6_
> k=L $ )= =
e 7776 prob. dist” table is
& | 2 3 b
2
pem| L L L &
2 14 ¥ ¥
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3 —777—_8__ Cél;;;/éfl;lle D:str}bu'l‘mn Function;-
‘ lhe comulative distribution Function cc.d. %) ofa rv. X
cdenoted b_cj F—; 5 15 defined by -

F2)=p(xs2) , pez <2

//'las for c/:screte v, , 'X
FCZ' I Fewy, arhere fiz) is the P mf ok X,

U

and :}oal" C(. continious rv, X

F‘—(/Z’ "'5 ‘TP(U-) o, Jaf/ver'e. QPCZJ Is f/?é f’dr‘ G- X{ E—
Canuersalﬂ 5 o4 i/ze cama/.:d‘;ve d;s‘tnéufmn -fancl'}an _
cc.cl. f ) of @ rv. Is Known , (L can ,,be__used_t.o__;—_mdﬁw
_the Praéwé:’/l'ﬁj -fu,nc'lfj'on op that I"a,ndom vari'zble.

For ce discrete riv., X with values %, %, , - W AR
have;

fery) = p(X=2y) F'cz - F{z’z‘:_),wber‘f )
F(;z _)—hl;m [—‘mg-! fw)- Fagpn-Fez, ) o
-0 T s

For c continiews r.v, , ae neec/ oﬂ/ﬂ Zo ta.h'e f);e
derivative of Fz) with respect to & ta find the
P cl. £ o-p /’Z fhai 15"

fez) - ch o Fez)

o for ehil S u/zene Eis c[,fferwn_.

Lickle.
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Ex:- -

Eind the wvalus cf K amu-_h maJx’.S_-wa ﬂaflawmj

feinctiens T /Y S—— _
Ki-2) Ol b

® a‘fczj—_{ R

Q . 0 T —
3z
fre  ®¥e

wx2 = x-04t2 0
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