
 Sep 13,2022 Lecture 2 MAT 344

Last lecture

Strings
Permutations P n m Ing 10E men

T
of m strings with distinct entries from
a set of n elements

Spurial care Pln n n

Examples
Seating 4 people in a round tablewith
7 chairs s ft
of ways of arranging the

lettersof
combinatorics

z 2

2 3 Combinations subsets
x A B C D E F G ti

X Permutations of length 4 ADEA a DEA I H CD DH BF
x Combinations of size 4 A DtEE C D F H PTH F B

Definition A combination of size k of a finite set X is a

subset of X with k elements

OVER S



Example X A B C D E k 3

A B C D E

i

2 O O O AB D
3 O O O A B E

4 A C D
5 O O O A C E

f o o o A D E
a a B C D

g o o B C E
o B D E

10 C D E

There are 10 of there

Question Is there a way of getting the answer without

listing possibilities
The answer is YES

Trick Figure out all permutations I length3 Then
account for the over counting Given an x string
S K NzMs there is a subset of X

F s n Nz Nz
associated with s Suppose s n na Ns is anther

permutation of length 3 Then Ffs F's if and
only if s is a rearrangement of s There are
3 rearrangements of S So

PC5,3 3 of combinationsof size3fromX

Notation Let Cork devote the number of combinations
ofsize k from a setofsizen Oaken

The above techniquegeneralizes and the same



argument gives Pink k CenR

Proportion2 9 hit x be a finite set of size n IN IN

The number of combinations of X of size ken is
an choose k

Cin b Pen k mtg a I binomial
k coefficient

Cen R

2 4 Combinatorial Proofs

Main Principle Count in two differentways

Examples
i Shone

un I Ii oaken

Sohn An algebraicproof is easy and left to you
But a combinatorial proof is more illuminating
The L S is the number of ways of choosingk elements from the set In 1,2 3 on
First count the number of subsets ofsize k
containing I and then count the umber of subsets
not containing 1 and add the two results

Choosing k elements so that I is amongst the
elements chosen is the same as chasing K l
elements from 2,3 u There are hi ways
of doing this
Choosing k Its so that I is not chosen is

the same as picking k Its from 2,3 on There
are II ways of doing this



I ispicked
2 5 of Haveto choose 2elements

from 2,3 4 5,6 7

picked Have to choose 3 elementssis NOT I

2 3 a 5 6 7 from 2,3 4,5 6,7

i I it
T

Thore which I Those which do
do not contain 1 contain 1

2 i in

IIoa oa oa on

spot which is picked
a spot which is not picked

Solution

Choosing k elements from a set X ofsize n to put in a

bag is the same as choosing n k elements fromX
which will not be put in the bag

3
no Y I i Y NotingNOT dothis

Solution
Let can LEH
hit A En 1,2 in and B Ent's 2n

The right side is the number of subsets of size n

in X Picking a subset of size n from X is



the same as picking some elements from A
say or of them ocrea and the remaining n er

from B

of subsets of A ofsize r Y
of subsets of B of size n s In

of subsetsof X ofsize n with or elements in A

a In
Now or varies from O to n Hence

of subsets of X ofsize u It 1 ie

II i
This is the left side

Example Recall the last example from Lecture I The
task was to find the number of winds one can obtain

by rearranging the letters in COMBINATORICS Here is
an idea for another proof Once again as in the last
attempt at solvingthis you are

asked to flesh out the
details The idea is this First pick 2 boxes out of
the 13 in the set of boxes below the bluespots

oo ooo

Fill these with C's Then pick outofthe remainingboxes two
boxes greenspots and fill that with O's Nextpicktwo
boxes purple spots out of the remaining boxes and fillthem
with L's Distribute MBNAT RS in the remainingboxes Workout
the answer yourself


