Lecture 2

2.6 Inderendence na A .
A A pl B) =pA)-p(B) ¢)
o M M pupmpr) o
Bo | s - p B )
109 [ 42 \ §%0
A - Ppatient moleeod s sick
R = Doetor Says A@ ‘s sak.
pltanB) = ';'7-};

‘ - ! )17
p LA peed - __I%?,_;/T‘

RSB are ole/:ao(en‘.

Examp’e’ In  classroom,

7,% pee e, drive. = A
g pere - 21 8 A OB = 0.0b
6% P‘°ple reither A nror B .

Af;- Df77;‘7 and 3T :‘no(epeno'cu')' .
A< — pA=eT
/ P(B)—'og

/ / P(AVB):.’; .06
/// O\W = 0.74

S ?/‘Df- o'f Un ?orn
pLANg) = /D(f‘l)—‘-/’(/é)- qug)
~ o/ 40.8 — 0.7%
= 0.$4.
/D(A)'P(gj =~ 0).p8 ol
L PplAaB) = pcAh) -piB3)
| /A and /SP i')no(/:/oe, O,el/)‘,

-~ -

Mv\'tva“\/ Exclusive -



| Mv\'tw“\/ Exclusive

FCA Ne)=1»o
IndePendeM+

p(AOP) = p (A)-pLB)

—_— - —

S— -

—23 Ronclom  Vario bles .
A -l[ur\ clion  —that A?Sa‘]ﬂs a real
4p coeh odutwme »n  the 970/6 $Pace :

numbper
+ (
£ 2
e ¢ 3 <~
L 4
GJ s
3 b
’ Capitol Lettey RV
N ofation . ’7‘ S f ! . V.
K=
F(?‘sl)= <
L, %
PLX:K) - ? -t' )y X2
T
"(1' ' X=4
\\t ) X=¥
1
b rX_".b )
Discrete @ A Olisaete RV ks RV with
conn—mble  vifinite r‘or)’je.

‘f\‘n?‘l‘e or

Com—é.?n wous

/ [1,2!
! N S oo



.,‘!

/ >) . (-P. o e " OO

ration al  Numbey

> with an orfeve] [1,2]
) deho’fe +he  result a—f ol o A TP

U denote }\e?7h7‘ o{ o persn &= C

CAaP-ter 2

;\'
CKample: [0 balls in  arn wrn, S white , SBlack,
Ca) balls are draws each time, whhoi replacevt,

wntill o block  One s got.
[ et X= H c-f %‘Qltgs needed .
L ' c& Black
Ecx4’ _f‘oq@%.-ﬁ_ “ooS‘?‘

o>

(_6) W‘\od' :—[’ we olrow uﬂ'nl "('UUO °°"$0Cu.+l\l/e
bl ock balls are ,obtain ed 7 F@L_-,— € ?

%Ww — s
oo Qo ®m @ E.L£ .4 3
w B w '07874
oo oep L 5.2 2 3
558 > 7 87 &
A S R =R
- 6




" Ek’\">j"¢/ul/v.>
The prol»o|?+\/ Distr i bution :
The  probebility dbstribution of RV. K is

(1 3 O(eSChP'tlon o-f -&he FnbOb,‘f,eS QQS'DCAQTQGI
with the lDoSS:Ue values  of 7.

L , A=
o =g £
E p.u.F
c'fQ() J" )X=2 C—: i '
t ox PRT)=o0
[
b X=b

?roba()?)?*{\/ Mass Funclion . PMIC
) PX¥x) = £X)
fesi) 2o

G3) s »(‘0(7) = |
S

Emm})lel Su0 Stu deniS , 40 '-5J, lbo 3 T
2 rondemly choose 3 Students.
'x denotes +he +F uf Qj ”m <his 3

‘1 w P M, F
Wr 18 do n 'fbr ) ( )
=0:5lo).

. x) = - g -
F(X— x) = ‘fOQ = ) U=
.3 40 6oy < 2 3T,
i\ ) \‘ ) = o";X7+ ) ')(_:)
(J—DD)
(40) ( /60 bl 7] 0730 ) X=2




(42) ( IE;D :‘b«o?go . X=2

-

(}ﬂ

5 -
A 45”&{"’) _.;.,,%71_ . Xz 3
>2)
Cummlq'h\l/‘e Distribution Fun(“f/\an: CD\F

F(X or Pf(Xéx)
Definitivs E() = PX¢X) = %rf()()
Peo perties:
() FQP= (X 5,4 XD
) o £ FW <
(3) H X<y, hen  Fx) s Ky).

EXG”‘FIQ; 20ov students. 4o 2], [bo 3)(.
c,DF:

. =C 0.Slo) ¥>0
Pt 0 815 |+ 038 K= 08775, %=/

0. 5o+ 0 £+ 009 =078 X=L.

W LA | X=3 .

3.4 Mean anol Variance e-f a Discrete RV,

Mean or EXPed ed Value
= = * Hx
p= E®= = —fc )

\lortance
_2_ v = Bl x-mPT = = ox-mPfon



Varcuuuc

. V) = B[ -] = 3 oxwifos.

EMMPlC: pM.F i
p Ox = [ &= fenzplx) =
J t =}
Mean: )A: B)(): —\E‘ + /é‘.)}_):r -t.; -+ —i—.4_+... _%é
J
‘fC‘) ! -f(z) 2 =35
Var ance
2= VCx)~/U 35)% & —‘—(:.—;x) 4o L0632
ro ] AT
-(coo(_l')u) fy . O-pM*
-2.9/ [67

§+am0’qrol Dev: afcon:
o = r; .71567 = /\7072.

Example :
Pxex): U9+ 0.5lo) ,
038 /4 X |

/

o.ofs0  ,  X=2
010975 p) X"-; .
ean:
M an = E(_x):: 6.6/o) « O + D\)737+ o+ 0‘0750'2

-+ o 0575'- 2,
= DLS (o:5977 )




= ob& (517 )

Vortance :

N S
6_‘). - V(,X)J 0.5)o] ( O0- O« 6) + O 3577-(/“0. ‘)

.- 0.0075‘(5—0.6/2'
= 0.4)50

[Vo«)= tX) —[Ew]”-]

E(R)= oslo] - ¥ 038041 00fr 27
+ o.w?S_‘_g?' = 0.331"7,
- V= Eod) - [EW) = 0.47 So.
Binomial Dis tribution
o trial with Two possible outeomes

Bernowl! Trial:
FIF a coin.
Rll o oldce and see where o s 6.
\U/ repesd +imes

Q?no mial D&t Lu‘f‘?on :

are Tno’oPendﬁnT .

) EDO}\ 4rial regults n on/y +o0o Foss?b’e

outermes, (abbleddl as  Success ofF -/-a.‘lure.
%) The Frobab?l.‘fy vf success /S ¢ E ' oone lotent

The BV /X equals the H of Lrials



R.V /X equals +he I of Lrials

The
wth 0<P <) anrcl n=(,2+~-0o

Lhat  SuUCCLSSES.

/7( PMF ]L?sowfo]‘v\ + be Ahead,
-X
F('Xr—'x)l' {Qg) = L’:) PX U- F)n , D=1,2--- N,
n

+imes
c e - & =
El—’:‘@./-/—~_/ Pé-iead
AN A (-p& Toul.
H of head : X.
(Q) PP Up-up)
KK n-x
P

EXGMI)Ie .

guppose ) ’°Z /Deo e ore /ef'/ /laﬁo(eo/.

Now,  we havw a Sa»-plc ﬁf S studlemts.

et % denstes +e # vf leff fanded ed
Studenks in  this sPwple of C.

(o) Write down the oRM;' F a_,: =
ki) o) 0 K=o

- (
F (’X"X) - W 7;:;,
[&) o> o“?; =) ]
(.%) °']3 oﬁz =3
(D ot o7 xX= ¥

P SRS T ve€ I



\4’_/ vl v A;"'

FOD/; Yz 1= P(R=0).

() Meon and  Varlance crf LY
. Mz EBWX)= O Pr(X=0) t+ [ Pr (X=0)+2 fr(X-TLJ
S S 5 fr(X%=%)
= 0.5
:'/'1 F’\

M= Ecx);_— ne P
E(R)z o Prixes) t 1% PriX)+ 3% Pr(X=3)
oo+ £ Pr(X=8)
= 0.7,
VCK):EO?) -[E(x)J'Z = 045, :}\ fr(ké;\)
ol 0.9
V(‘.)‘) npci-pd

ca+l>) (0)a’b"t (M) o™ 4o GOE

(Z# + (7)a"%° < right

a=1{( , b-:’
Le{+ }\omd side -
N N,



n
LL*I)" =2 P >
i oo o---- [
e R N PR
="
R(7h'} w Q\OL’

oewsin  deoins Neows are H,
nocein isH  sH are H.

K eomebric  Pistribution:
In o series of Berhsulll trials
(_Inolepenclcwl' ) With P rf’;ucass Col|$+0m+>.

The RV & equals 4 of trials unti the first
smecess i\o-PP-U\S.

PC’X.—.)}_):fo; \(«I'P)?j')i) , ¥=[,2,---. o

J
@ @ @ -.
— ——
\ T f
a-poX . P
Example :

Roll a dice, yntil the fl‘rs+ ‘¢’ appear.

%= # "T Rofls we motde.
- - -~ A o

™~
ol



AL
PX=x= | * ¥ )
f'% %=
;‘%'& ) %X=3
4
S | %=k

()  Probobili+y }-Hmvt 7 ke a €Y within
S ond 4 inolusive.

POz 2, 30r 4) = PCRDE T B PO

:%F*\‘z’f"‘f (L‘ 3(
b Meon ,  Varlance C:)/k%&_,)
L )
M= Eo<>- ﬁ S[ bt T4 @ jazk )@
@f——ﬂ- 0 + %— | + &—S-)UM /
LHS= £A / w

N \Z’ .'-(-:)k"L(A)
RAS = 41 + é-(:( +C$f-L(§'))+- =

r-§—)‘ L]y ~(L—u!

SO P A it U




L
6.

€

’;,. P

. - U S Y - L
__E(X),é - F)‘-— EC)Q)—' F
EQR®) = ¢ +-%.J‘—.zz+ @%ﬁ%;z.{, ...

= b6
. s = M\x)= 2o
o"l:: EC,K):,_{;‘P—

Nejorh‘ve Binomte]  Distribution:
II\ Qa SQN\CS b‘lc lée,rn oull’ ‘él’(\qlg
C Tnole FQM devit , with  censtant la) .

/K olenstes # af Trials unti] T SucCesS

haﬁ)ens ] / whexr s
x-/
- X-| X—r up ,F
PLA - (r—l) S O S
= —

R
M o N D‘.--——-)D



r{1 S SS [Success
t— ucce s
—T N
2-1-0-D
.¢
[®> f= p= ] p
guccés
x—l frials,
Ekample= -
Roll a dice untd[ 3 £ occur

A= # o‘f trials wrtil ue gef 3 67
(a) pm. E o-f X

P(K=%): C -t %= 3
()arT %=t
(D) Er S

(

9 |

PCA=s): (D E)”

Cb) ano' /V’éar) ano’ ]/o./l‘qnce . ’ r.—g- (
. Troa — r 2 _ S L



Co) o AL/ B LA VW (e~ Y= 3
r

CBwe L - |

R S N B e 3

2 Y TP a6 -

p- T =

H\lferyeovv\e'l'r?c Des by S bution
C without ml;lacemun'\')

A set of N oLjeds , contolx [< oﬁjeds
o(assied as Sucees s, N- K q&;‘ecﬂ are

.Ea |MYO$
A §°MI>12 ff Stge /) 0572 cfs romo{ou./ 0321).
worthowt r-elplocew—lﬁ' frbm e N o;;ec:f's

~ -,

¥ = # of suce esses

— —_— —_— —_— —
- Cand

9uccu/ \ Foglure

il ( ‘ W K]
7% X

Choose N out oqL N




Yot of W shlewss. LT
(4-0) bo K=4o
PCY= = | W 023
CE) -
(£0) | 1602 | X= |
L;o)
v / 75;2
/ Y '){:}
pY <o 3] [do 2)
f cheose 2 with ief/ace meud
_ _ 4o
L/\«% P- Sov — Oc?—/ /’/D-— 74 5)
v Bmom/a‘j
~X
Do 3) 02X 08¥ . mona. s,

T’S out "‘3 . 3) Studeats

Mean ond ~ Vowrtane  for Hyper ges metric

DIc,‘H?bu‘l’?oh :
é # 5“@5

Mean: _
A= E®) = n’D =06 P= Né#-boh/



jvvenn .‘//(-: EQ(‘) = n]D = O‘(j ? l Né‘#'bbf&/
Vortanc e .
-h
N-1. =o4]se
\ - .

PD lgSSoh DI\S"'J’ ?L wtiom:
6’(&”\)}’2 -Tke a.Ve)'.je (’MQ;/ 1 ?Q‘f />er 0(@7

o>

wb.l. %S rn‘ab?’?‘f7 "Hﬁf 1 jo:'i Q-/"al\/S

+smorrow ! A qu-
a7
)‘lhu. e 4 (0, 1y, [t cc L@y
[ N pleces N oo
27

= p< prbbility 2 get o ool olwig ]
_;_; success.- l—[jjéz A7
n-x
mzx)-Q“) ” L(-f) %= 2o o e

Sfe The /br\é/em.

U—,,) U—ﬁ)

S I U 4 o )
N Qg"X)"
NS PG - Cr-13)




- ;’ 10°e"° "
( )(,' ( 7{:}\)
- ~— \
| e-lo
(o)
(20 = 2=
J’°\

which s He Phlah(:'iy ot L widl get
2o emails, given e AVegge emailssy , 7570

Po isson  Distri hat 2on

P. M= N
. e N hare A S the
PO —=, e o o

2o\ = N



g*=VO)= N\,
b)\q-:gz # o‘f Fe”/’/e n a IIDSP;")LG/ I g
n O ;iwn Perioo{.
Assuw #* ,f ?zo/de, n f ﬁf/ows Pm‘ss«w
Distribuvtion P o(@pwl'es # of fee e m ot

N

erded.

PM .F of X 3 3% =| of=|
- %O '5 _
PCX=x) = =

(o) A4 (eas ( /oa'/e’eh‘/ s Ahare -
PC’K.)I):- - P('X =o)

> [— e7
() Mean and Variawe of 7).
~2)3° 3) 51 -3\ 52
- - e 30 e /3 e )3
(X)= = o L _. e s .
E()= A o(( [ | + 7 +
~3
2,
-+ _e(,ﬁl ’X 4o~
(A )
F-th



— = ,Z.aB?
( E® = M= A\

—

Varo() = D‘)' - x '




