ProgaBiLiTY
Propabuiy o Cthe AuMeal Measut gt Lkelihoed
Ehe re/q(wad outcome  happemng O net -
it wo Statd a»r @ ]Lr&ctu,h or o o rabko el the NuMber
efL re@weft put Lomen €O the nuMber of gousnb& put come;
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@) Find the Proba,b},w{g of ge&mg 0. head -



b) Probab iy of geting 2 heads

P(2 hegds) -
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®) Proba,f‘gd;@ Dj.f 2 heods and  a tack
P(2 Headnr and g tak ) = 3
g
@y Sampl pate  of [osfing o Couv ond thaowwg a die
A die ban § foleo Lafed {obetod (2,3,4:5,0
Sample fpate of ¢ dv @ 1 2 3 4 56

If we Combuw the fampl Space of @ ¢owr and Ul
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b) The Prbablily of gelhng o Head gpd an ol aumbe
=P(Honrd 0dd number) = 3
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V) S‘ampu, \g‘pa& OJF thfowjrig R dice

Consider the gampPl Spu.cs g ench de ard compine
them -
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The number of posSibuubes o 36

) Fuid the Probabiudy chot

(> the Sum of the nuUMbers ¢hewn on

P(,Fum o oa prume number ) =

5
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Types of Probabduiiy

Thore  ore -two  bypes of prebabdidy namely :
[) ExPéf&fﬂiﬂtO«L proDo,bu)@ _
U [eoretutod  prbobdddy

Expesunentod  Propab by
The o the Probab(,tfﬂj baoed on experumuntod reconts
e Numerteod records of the pcwC are ured to pedict
the future
For exampl A gut © Whreolicl L predectng fer
1t pon and  bejow w» the recerd Of C/u,tdf‘eﬂ g

her ]Camdg
M oL Foemale

Mother 'S gister 6 "9
Mother’ s brothas 4 ¢
Farher’s Cwlr 5 9
Fatnar’s  prother 2 5
Mother 7 7
Total Q4 36

® Fund the experumental pobablily that Lhe gol’s firce
born o fpmale -
Jetaol neo of Mot w36

P(J:irSt born j(gmo_u.) = 46
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b.) 13(’ the gU‘C eventwolly han O phllcen Jhow meny  are
MOSt e ly te be boys?

P(gew”g A boy ) = s& =
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The (wmber of boys = 2x +&
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NCTE ; If ‘chpg Pmb@bi&,@ of N OVeNL A (o P(A) Hhan
the Proba/bib,@ of event A et happarwig wdd
be P(A") .
L The P(AiB 5 ]—P(/-\)
Rg: If the probabldy of passing an exam > V3
what & the pmbaﬁ% of spdung
P(facungd = - 3 ’
- 4

THEORE TICAL  PROBABILITY

Ris probibuuy pased on the physcal nubured
A guen SUupsbwen  peng  pnstant  eg

A cord puéb(ed; ot rondem from 4 pack or 52
playwg cord s - Nhot w tha probabiUdy thar & v
o th\g?

(here are 4 Km“gs » the pork of Cotls  thatfore
P(pwkmg > f)(mg) = 4



MUTUALLY  EXCLUSIVE  EVENTS
Two evends gt Mudialy exclisove Yy o thar %(;fu,m
con oL put net both: [hue Muans  thest evenls

howe no s U0 eg
A Set of v owel S and a4 Seb of Puvie  amh@ss -

LANS OF PROBARILITY
Additwnol Low of pmba.bud;j :

This Loww Stalws Ehat gwﬁh 2 evencd A and B
ten P (AUB) = P(AY + P(8) - P(ANB)

But the evenls ot Mmudoatly extluscve ,
P(AUB) = P(a) + P(B)
N8 P(ALB ) means Plhbhabddy o A eFf B peturuing -

Exomple -
1 A aurber b chogen ac roandom  from Fhe even nuuvber S

'F"Dm 2=00 - Fwd the Pmbobt,w% thakt tmm&w
O fAtkor ©f 1g or & multiple pf &

Sonple  Spoce = {a, §,6, 8,10, 1%, 14 16,18, 20]

Fi% - {g,e, |g}
Ms - {iO,Q-O} gt P(FgN Ms) = f
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2LE(Ep UML) PiFgy * P(Ms)

= 3 1t 2
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2. Gren that A repregentS numbers | to 15 and o nuumber
K chosen gt randem  fom A | Fiad  the probabdudy that
Ehe number o g Multip le of 2 or 5o

The Sample IP&CL % flﬂ,?:i’f, 56,7, 8 9 10 11,1234
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Exercise
|+ what v the probabddy that phe @ number chogen
at rondom fom  Q {et of the .{flﬁst 15 nuumperS
an odd number e o number ddvosble 6337.

- Jhe numMbers 3 45 out a;(angecf " a mmctc-m_
Mann T0 @rm o three a.;g(,c nuwmber « No mgm
W rﬁ,PQ(M v the nunber éQ{M .

dy Wik down the Sompl §pace

iy Find the probobduy chat the pumbes frrmed o
oven -



A /\_ box Contaun s rd  whde and black bal . The

)
probably of picking @ red bal  » 75 and that 8f a
puCQbLMcj a bleclk ball 7

INDEPENDENT EVENTS

Two ewvents A gnd B are Lﬂdgamdﬁnﬁ %tf’ul:
oul (ome of A o et reledid o the oubtcome Of B -
(heefore 1f A and B &t wdependint wents |, the
pro gabguaj of A and B Dgc;wf‘yu%__g o the product
of thewr  (ndiveduod  prebabilibis

& P(ANBY = p(aY x P(B)
NB P(ANBY maans the Probabldy & A and B8 occurung -
s o0 the mudteplico twon 0w of pmb@f’oiﬁ.@ n

Exgﬁ_@u{ . |
A de v feoen aﬂﬁi o o o toSsed - What o
the pmbabdj\)@ D} gwmg o head and No. g 7

from the prtvuofw mple Spate we hod

- Die
Cown ia2 3 + 5 6
H Hi H2 H3 M Hs g
T Ti TR T3 T4 T5 Té
P(H N Ne3) = 1

[ 2

NOw u&tﬂ'q the ﬁwitipuca,t,wh Lcu,ua} Pmb@b%

PCH) = )7 ond P(3) = I
| 6
P(HN New3) = p(1) x P(3)
= 1/ ® l/
L) G
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£E52- A bag pontans 3 block balls ond R whie bells -
A boll v token fomM phe b and then replacc
ancd the  gend  palk v ChiSen.
wWhat v the propabduy thot

(,i) RBoth bollS - are bleck :

p(Bne) = P(B) *x P(B)

= 3« 3

B 5
. |
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iy Both palle art whii 7

P(WNW)Y = P(w ) * P(W)

- 9 T tb—w"
(s 0 (whde and Black)

The pDSSLbMo e P(wn 8) or PCBDW)
= p(wWnB) + P(BNOW)

= p(w)xP(BY 4 P(B)x P

2
5

I
2
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i g the 2 bado ot pukect  fom the bag without
P&pwm)

i, P(BNBY = P(B) x p(8)
= 1 2
5 %
7

el wé PL(‘JA the &lotk botl the QCLf—SUW,
then  P(B) = 3,

. lf we donb pub the ball bosk
5

wp the Joc\_q ) the numbeéer Bi'[ﬁ otk balls becomes
2 and the total numbd &f bl o the boy ©
now o SebhePLBIG i the firsC pui, the
P(8) v now g;

Uy P(WN WD) = Pl x P(w)

:gxi/

Gy P(WNB) + P(BNw)

= plw) nP(B) t P(B) xP(W)

= 2 x 3 9 3 x &
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e b + €
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We can also find thue probabddier wowdg atree
diagraro ”

Py
oA

If we repeat the  example

replote ment and
pick

PDU‘ 8/5

On the tree diagram | the firse e we puk we

ether puk o bleck baw or o whie palt -

On the Second pitk, 1f wt puched g glatk sat

the j[;rgt e , we il £i ther PLCJC o black patt
or o whde palt the first e

Cbg(),lf‘
CR1f we prE/i o whie boll the firse ime
we il p:d&; a  block paid  dr & whie paw
ou;am.
rnere fore P(BNB) = 3 x 3
5 5
= 9
25
CLL) P(‘NHN) :i} X 2
5 5
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E b 5 &
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The figt Qe wie pebk we 2ither pick a b LoLtk balt
or ¢ whie baw: If we dont put the bau boey

ﬂuz, total neMper Q{; boals ©n tha Second pLck
Wil ke 4 .

[Mere fore G, P (BN B) =

= 3 x 2
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N
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5 .
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ity P Bk and wWhils)
p(Bnw) + P(wWNB)

Exercise
1+ A bor contans & blue pooks and 3 green beeks -
2 beolks pee Ptu&m, 4k rendsm  ONL %(_QfUMOL}IU

witheut  replocement - USing o tree dLLLquU“ s (md.
the prokobidy that

vy both  books are green
() both  books are of the (e (elews
Lai} the books are ©f defEfff;ﬂ't tolours

2. A bdg contaun§ 4 blur pens, 5 red peng and 3 grewn
pens. X pens &t puked ok random from the ba
witheut replocement « US g o tree d,ba,grmn Avtermmné.
the probabusy Ghak

L the ped are of the game Colows

@y Me pens are Op gufferent Celowss

RANDOM  SELECTION

Four (dentiCol blue pens &% put a a boX
ke ptcixed ;mvdbmbj widigut replacenent -
@) WNrde the (DOS.E{.bLU;j SPG/CL

s 4 Peﬂ g

b) what » the pi@bo-bﬂula of pu,k (n g the Second bl pen
ond the third blue pen’



6) by thus cone  we Lokl the plue pens 0o the pust
ble pen By, Cecond bl pen By and §¢ 6n:
We then  wol oub the possibilly gpfw.aﬂjfouow
If we puu/{, the }uﬂgc blue pen , we Lbui’-d eww puk the
Seeond blue pen or the thud bl pm or tha fourth
bl pen - BR (£ you puk the Seecnd blue pen ][urSL
gu owd then pwk, the f.rsL bl P& Or the therd
bl pen er the fourth bl pen and o en
The prgubuwﬂj Spoce  would  then ook e below
Puek
Bs B .

% 882 B.|83 BjB"—l-
P‘U/‘ Bg b1 6 B2 83 BaBy4
B3 8 P»gra;» LEY
B’T 8’+‘:’>a By82 ou B3

Lue Coannet PLLV\ the f;rSt: BUM pen and puJ/ o
agun - So BiBi | BaBs , B383 ond Bufy
cut  net possm ,
ﬂ"%"e‘ ﬁlt‘f« we bave 12 pcSSL@hLL&L'D.

b) The probobilly of puciing the Second fhe pen and
the thod blue pen

We bave 2 poss&LW') we  Could  gther puek the
Second  blue p° fir‘gt thun the thed blue pen or
we uld ik the thud tue pen fust then
the gecond  blue pen- Thax v 8383 and B3 8,

/P’(’B«fﬁg/j/

P(2°% blue pen and the 3 pluw pen ) =

=
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Ty thun .
A bag ok oun$ 5 Sudors Gréen ball>  labeled (-5 -
Two bot ort puiked Ot rondom  ene aglEe the ethes
wi chout e plagemenkt

s Wr down the pogsbddy Spoes

W Fud the pebdabldy s puing the thurd green ball
ond  the ﬁ"'f/'th’ frewn bott

@y What o the probobdly  ef hawng the §um of the
aumbers N the bolls wr p prme aumbes !



