PROBABILITY

R.andim Experiment : To::inJ_ A loin Two Times

Somple Space: §= { Hh, HT, TH, 1-1-_71
(Set of ail possitle outcomes)
Event: E= [ HT, Tvnj = c,eH;? exac'l.l] one head
(A Subset of S)
Impossible Event: B, Emply Set, Cetting 3 heads
(IDMEH—.MJ, that cant hnpl::e.n)

Suve Event 1 S, Universal set | C\‘ekl-a-y Atmost 2 heads

Simple Event 1 €, = [ ¥n]Y, Er= fur, €32 {Th]
Ev= 7T} - which has only one element
Compound Event: E, = SHT, ThH] ={exac+l] one head |
E. = { Hu, HT, TH} = {At least one kead-l
— A set hav'ma; md¥e than one element
Comblemenfq{y Evewt: E' = §S— E = not E

Eveat A 07 B : AUB menns either A o B o Roth
(At least one of them)

Event A and B . AN B8 means Both A and &

Event A but not B: A = 8= An 8" (Difference of gets)

Mutmlb Exclusive Events : An 8= @ (con't }w,b}en toacthei)
(D1 sToiNT)
E xhaustive Events: AUuB = S , EUFU¢ = S

M. E.+ Exhanstive : E,UE,UE,VE, =S (AIL Simple Events)
and all oye igfoint
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2 Basics2

Pb‘obabili!}' o_F an Event, E

P(E) ™M No. o_(‘ outcomes .quouefn“a to E
- n Total PD:.S‘iLlc. outcome s

Eq_u.qllj Likelj Dutcomes: Events I\avh\} €qual Pwobabilitic s
6.3_. qcfl"lnog h o¥ T in ‘t'l’s;;n;. A C0Oin

P(#) = o (LMPossiaLe Evsur))' DSP@®K); P( = 1 (SURE EvenT)

S P Aora) = PAUS
A = p(either A or R)
B = P atleast one of A 03 B)
= ¢( Aor B ox Both)
= P(A+ P& - P(ROB)
= P(A-8)+ P(0oe&> + P(R-A)

P (Aand8) = P(ADR) | [Plrotay=P(A)=P(A) =1-P(A)
Peay+ P(A) =1 = P(s>

= P(Both nanas) ||, O MO0 PO
= P(® + P& - PALS Laws (PQR = AUR’

P(On\j A) = P@ but not 8) = P(A-8) =P (Ar\ g) = P(A) - r(n 0 8)
P(DA\JB) = P(B but notA) = P(B-A) =P (8nA) = P(8) - f’(ﬂn 8)

P(exactlyone of A and8) = P(only A ox only 8)
= P(a-BY+ PB-A)= P@0R) + P(Rna")
— P(AY + P(RY — 2 P(ADNR) = P (AuB) - P(AOB)

plneither A nov 8) = p(A'ng) = P (B UB) = I- P(bue)
= |- P (either A o B) =P (none of them)
# If A and B are disjoint (mutually exclusive)
e AnB=p, then PANB) =0 arA P(AUB) = P(P) + P(B) )
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3. Conditional Probabilit

_ P(ENF) _ Pxob. of E given F
- = has already olCcure
P (E/F) P | T y occuved
= Pyor. of E -%:mk\v'\a. F as the sample space
P (£ P(Er”:) _ PO’DB. o_p F 2,?‘/9"1 E
( /l:) = P(E) has mlwead, pceyved

= Pxob. of F i‘ak\v\a. E as the sample s}pace.

p ropexties

1| P(SIF) = P(FIF)= | @5

PEIe) = PENE _ PR ) (sSNF=F)
P(F) A(F)
2. P((AUB)/F) = P(P‘/;:) + P (B/g) — P<(An@)/|r—‘)
Las = p(huedaF) _ PmaF U (BAF)
P(F) P(F)
= P@oR + P@oF) - P (AOBAFY 5 o
P(F) P(F> P>

2. 1:_(_‘ A and B gvxe d\is(jo’mt, I-e. HQB=¢

F((AU"g)/F) - P(A/F) + P(@/,c) if PANB) =0

. P(EVF) = | - PER)| (- S= £VE’)
P@:‘U E)E) = | ( fxom ® above)
> P(E/E) + P@’/p):) (us&h(?,@ﬁbwe) ( EﬂE'=}z$)
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4. Multiplication Theorem

Multiprication Rule of Pb’vbab.‘h‘l)‘,.‘

Foy two events !

PENF) = p(E). P(F/E) |, P(EX%o0

ox |PEPF = P(F). PE/F) |, P(FY+0

ENF — Both E and F oceny Tvdarihex
# MNso wYititen as EF

Fry three events:
P(E NFNG) = P(E)'P(F/E)'P(G/(EOF))
0¥ P(EFG) = P(ED. P(F/E)- P@/Ef:)

# This yule Can alse be used for
L oY moYe number 07(3 @vents

For Example: Three cards are drawn successively, without replacement
from a pack of 52 well shuffled cards. What is the probability that first
two cards are kings and the third card drawn is an ace? (NCERT)

Kg,(iunreo{ waab'.h'l} = P (KKA)

P (K).P(K/K). P(A/KK) . SL_J X3 ox b o= 2=
2
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5. Independent Events

Two evenR E and F ave independent
if P(EJF) = P(ED P(ENF') = P(E). P(F")
and P(F/E) = P(F) PENF = P(e). P(F)
PE'NF)= p(e). P(F)
0OF — E)« =
s[PEOF) = PB-PA|| ELF E'LE and £ LF
axe also Jhoependent.

% I PEnF) ¥ P (BD. P(F) % E, F ave o(’e_,bendent

Thyee events A, B and C ave Said 1o be
mwfuq//] jno(e,éafnafent, i f

P(ANR) = P(A. P(B& ("
P(f‘\nCD = P(A). P(c) (71>
P(Bnc) = P(B). P(V (7i3)

and  P(A0DBOC) = P(AY.P(B). P(c) (i¥
3 Al Lp((i) to (iv)) abvve must be true,
@ven if one of them is not twvue,
the Cvents ave nvt indepbendent.

# Mutually Exclusive Evenls ave defined as
Subsets of S which Can't happen Jrog.e{heb'.

s Independent Events of course hobppen together
gnd S0 they have P(Ene) = P (e). PR
& Mul’uo\“] Exclusive Events Cgnt he lho(e.};enole»qt

it Ino\tkeno‘lent Events Cant be MU\‘['MI(”] Exclusve.
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Events® E, - Choosing box T
E, -> Choosing box TL
A — bn.w;? Red Rall ®
P(AY = P(RNE) + PANE) ® | .,.
= P(E)-P(A/E) + P(E) -P(A)e)

= 1,2 Lyxl4 = L4l =&
= X == + = X 7 = -"3 T
Paztition of a sample space, S

if E,,E.,Es,... En OVeE mwl:umlb( e xclusive
Ond exhaustive events O-C S je.

(l) ElnEJ=}£>L*‘J:i,J=‘:2;3,V)
(means they aze pairwise disjoint)

TN BN B\ N\
)

(i) E,UE.UE3...UEn= S
(means they ave exhaustive )

@ PEN)>0 ¥ i=1,2,3..n

( means all events hqve Some non-zero ph’obab:htiex)

then P(A) = PQ®OE) + P(AOEY+.... + P(rOEN)

or  P(A) = PENPAE)+ P(E). P@,) ..t PEA- P/e,)

1=

ov | P(®) = % P(E}) P(A/E;) (To'l:al Prvbabil,-\f})
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7. Bayes' Theorem

Events: E, = Choosing box T
E, > Choosing box TL £ 1L
A — D¥awing Red Rall
_ . 4 ®_ o
P(AY = P(AOE) + PANE) o .,. ®
= P(EN-P(P/e) + P(Ey-P(PJE)

= Lz Lxy4y = L.l =2
e 573 T s

Given: Red Bah is dequwn
To Find : Ph’obqbiLii} that W i< dygun -Fa‘om box I

’.’)J Conditional Pb’DbabiL}}}, we J’\m/&

P(E/) = PE QR

P(A)
- P(E.0h) —fa vouyoble )
PENA) + P(E_.NA) Total

P(e) P(A/E,)
P(E) P(A/E,) + P(E.) P(A/E.)

\
= —ix_s'zz- _ 2
1. Z + tat 3
In 3enca'ai) wWe have by BAYES' THEDREM:
P(EL/H) = nP(Ei)P(A/Ei) , 1= LN

2. P P(A/E:)
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8. Probability Distribution

Random Vaviable | X ( Discyete )
-+ A veal valued «Func.{'ion
— Domain = Sﬁm}ole SP&C&,S
— Kaﬂgﬁ = A“j Real Number
Ex}:e_zr'me.nt s To Ssihj, o Coim Ewite in Sulcession
( 0¥ Two Coins siMu\ltaneouslj)
X
TT 0]
YR / |
TH%
HH =
Sample Space No. of Heads
P(X:O) = P(TT) = _IL,- ] P(X:D)
+P(x=l)
P(K';l) = P(HT,TH) = % +P(x=2)
= P(S)
P(x=2) = P(HH) = _;_ = |
Pybbabilify Distribution Table :
X O | 2 —
P | e | A | Ve ] ZF°
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9. Mean, Variance & S.D,

X

Z

x,

Ay

XLp

P(X)

P

b

ps

Pn

L{ o Zandom Voariable X Can take the
Values X, %r, 34 ,... o, with their TESFecl'ive
pavbabilities aS P,, o, Pss-- Pn, then bthe
Probabilil:y distribution of the (discwete)

Yandow variable of X is the ‘Fv\lowina table :

Z bi = |

(: Zhi=P®)

2=\

‘_\95 To calculate Mean of Random Variable X
(oa' the mean of the p?fvbﬂ\bilil:] distribution)

e Add one more ¥yow to the above table.

X | 6 | % | % * || Mean: X E(
Px | = 1 Pn L

( ) P P P }Vl‘ = ZP”“
XP(X) Plxl szz P3 A3 anﬂ i=)

¥ Mean is also calded as mathematical Ex}oe.(_taf:ion
oY Ex).ueci'eA Value , olenoted by E(®).

% To calculate Vaviance and Standard Deviation
o« Add one more ¥ow to the above table.

X | x x| % X, Va.riancne : Vt:nr()()L
P(X) | P b | s - o= _Z\,:Pf!i‘ - H
Xs P(x) Prty | padta [ Psxs Pnotn| [Standasd Deviation,S. D.
X2 o [ Py | paats | ps s brota| | o =y Vasiance

© Allrights reserved

MathsBetter - Concepts | Questions | Practice

© @MathsBetter


https://youtube.com/@mathsbetter?feature=shared

10. Miscellaneous

Gayes’ Theoxem: (Foymula for Pyobabilify of 'CAUSES’)
Events E, ,E,,... En aYe Cylled HYPOTHESIS
Probabilitj P(Ei) IS Cm“eoi Prioe ProraRiLITY
& Conditional Probability P (Ei/A) is called o
PosTERIORI PROBABILITY of the hypothesis E;

€. Pa’obabilitj of a CAusE (Ei) when event A has occusved

Infinite Qeomez‘n'c Series

a’+a_x+a3—z'+ a_a'3+.....+&a’n $.... €2
Sca - a ’ /rl < |/

]
Peymutations & Combinations
F' P: C.
rp Nt n _ nl (fox n
w (P-9! v v!(n-¥)! diffevent [[FAN D Rule
npb' -~y nca’ péjuiS) =To muH‘iHy
No. of _ (When all objects (OK, Rule
Pex mutations miplgl.. qre not di/-'ferent) = To add

Shovtcut to solve : nCy' /s

N p-1, e 1 t 1 in the ole nominator

= X == X ;_ix. : 1 ]D"' Je 1 Noming
_ 3 . . ] /D .

e; /D(‘B = ?D.x E?:)(T Anﬂ{ IJ /[- /5 C_,) f/Yf{.

write '//=’9(3 ( "Cy = nén_r) omd then Solve it .

Binomial Theorem
(Q+b)n= hco an-obo _,_Y\CI a_""b'-l- ncl a""'bl-f---*h(,',,aobn
n
= Z hCa— Qn-q’r
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