PERMUTATIONS & COMBINATIONS

We often need to work out the [a priori]
probability of eveuts that cowld occur iy

many Ways, TWS lavelves connting possibilities.

EXAMPLE 1 - 3 (oinS are £lipped . What (s tue
proboabilty of gething 2 heads?
STEP 1 : The fige of the Sample tpace [i-¢., the

number of possible outtomes] =2ax2ixa =@

STEP 2: ok of favourable outcomes [i.e.,
{HHT, w7, THR}] =3,

STEP 3 : ASSUming dhat due possible oubcomes
are all equally ey, Plap) = 3/8.

[ASIDE : ReSuit con be expressed (m various
Ways, P(aw) = 3/g

=0-1339

=13%5%
or & odds 1" to 3 against", ]

EXAMPLE 2 Two dice are rolled . What s
provabitty of qetting ove or wore 1% ?

STEP 1 ° & of possibic oubepmes = 6%6 = 35

STEP 2 : favourable ourcomes are
(R 1) : § possibilities with X1
(|,x) 5 " " "
(L) L possibingy,

B 3 of favourable outcomes = Il

STEP 3 : AU postibilities eqmotty ikery, So
Platleast ene 1) = /3¢,

GENERALIZATION [of sStEP 1]

When We Can wake N (neependent
chojces out of WM Possililities,

2 potsible outtomes = m"
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€9, In EXAMPLEL, N=3 ang m=2
= 2% porsible oubcomes,

in EXAMPITL , N=2 and m=6
= 6> postible outcomes




PERMUTATIONS [the order matrers]

EXAMPLE 4 @ How many OnAgrams can we
moke from MikE ?
SoLuTon : B 23x2xil = 4| =24

possibilies for possi bilities for $int
¢ivlh tettey,

GENERALIZATION & 3¢ of ways to order "
distined objects (s mx(n-t)..x2x)=nl

EXAMPLE § : Anagrams of PEELER.
foLuTion | Difficulty ' the repeated B,
It we tewaporarily labe| thew B, B, G
we find 6! poseibilties, Bub <ach
true anagram wrresponds to 3! cases
Aifering omly a the order of tne E's

= # anagrams = 6! /3!

of remaiuing 3 letters,

EXAMPLE 6 : How many [orelered] Selections
of K objtcks cam be taken from a Set
of % Austinet objeete ?
SOLUTION ¢ W (N=1).c(n=l4t) 3 (A-kneeexdn)
(n=-r)!
n! "

= e P
(n=k)! k

COMBINATIONS [order doesn’t Matter]

fow Many ways are there to Seleet k tews
from n different (tewas, it the ovder sloera’s
matrer?

SoLUTION 1§ +he order mattered,, this would
be the Sowmae of ExAmMPLEC : !
(=)
Bul Selections that Aifper omly i fhe
ovranyemenr of the i (hems are to be
ounted only once, So total 4 of unordered

Selechions U
‘n! = n = [n
(k) KT G = (k)

NOTE : We ufually aeSeribe thir as "the nuwber
of tombinations of n objects tnken k
at & time Y,

EXAMPLE 3. How Many Ways are there of
felecting Juit 2 letbers of MIKE ?
N AR 1
ANSWER ¢ (T) = i 6.




PROPERTIES OF ()
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[3] The PASCAL’S TRIANGLE vule:

(%) = (k)* ()
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EXAMPLE § : The National Lothery
3t of ways fo draw 6 of the 49 numbers
= ("”) = AL o~ 4 minion
¢ 43! ¢!
4t of jodkpot combinations =1
=> P(jockpot win) = L/ 1k mition

OTHER PAYoUTS if yYou det "N vigut
ouel  6=n wreng:

M= Q) ()

¥ of waq{' \# of woys of
of having n haviug 6=n o
of the ¢ bailg the 43 that
Arawn,

weren’d drawn,

= P(" right) = (:)(‘ﬁ)/(‘?)
EXERCISE (FoR You): Evaluofe for n= 3, 4

[ Mswers : P(3) = 0:01#7
Pl#) = "l-é"!xlo“*]




