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1. A number
(3
2

)
is a binomial coe!cient.

2. A number
(3
2

)
is 3!

3!(3→2)! .

3. Write the element of
([3]
2

)
?

Section 6.1 The Fundamental Counting Principle (Part 1)

FCP

P 1. Let G be a group such that x, y → G. Let H be a subgroup of G. Show that xH = yH.

P 2. Does the proof of Lagrange’s theorem work for right cosets?
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for right cosets

I FCP 1

Let the group G act on the set such that Er

Then
0n x 1 4 stab 21

PE we know stab 7

Let x be the distinct left cosets of stab 1

Define x x 021 7 such that

X stab 41 x α where EG

WTS X is a 1 1 correspondence

suppose Stab x X Stab 7



7 α y α

x
1
x x x y 2

xtx α x y α

e x x'̅y
α x y α

x y e stab 21

x y h where he stab 1

y h

y e x stab x1

y stab 2 stab α

This shows that X is 1 1

Suppose Be On α Then EG s 7

x x β So x stab α x α β

This show X is onto

i X is a bijection and 1 1 10,47 and

1017 G stab x

C1 Lagrange's thm I

Let be a finite group set HEG Then

141 IHI IG HI



Pf Let h be the set of distinct left

cosets of H in G Then he acts an R

by g xh gxH where as x 4

Let yH H e r where yH H

WTS get sit gyH xH Let g xy Then

y yH xy y H x H Theis shows er

On x R in otherword On H r

Thus I on H 11 121

Moreover
10,417 1 G H I

Now stab HI gtG g H H

g G gH H

g E H

H

Thus stab H 1H 21

FCP 10 H 1 1 4 stab H 1

finite 141 10,1 11 1 I stab HI

1h HI 1H by i 2



let Let n and k be positive integers

where nik Then F ninja

Pf Let 4 5 and r want to find 121
we know

Define the group action 01 stab a

o x x 01 17 01 27 01 41 Er

where OE S x e n

Let x a 3 Y Y E R

1121
2 7 1447 x Xia

0 0 x 7

Y Yia

O Xi Y

This shows 0 Ex a N
s

1 0 Ex 21 k

By FCP 1 G stab xk

offiff sets of stab Exis Xn



Cfor
the finite

n snl 41 1 OnXii sxk 1 1 stab x I

Ta 1 stab Ex __ Xia 1

istiaf.int
A A there are k bijections

from A to A

and
in in there are in k bijectionsβ

kt
From β to β

n

oe stab X iff o maps A to A

and maps B to B Therefore Stab Ex X2 Xn
4

K n k

E WEI


