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↳ Permutations
Dot Let & be a det
-
-

A permutation of $ is

a functionf : S -> S

which is bijection .

/ L

five s five .injec surjes
=> -

1 1

if sinen de &
flH = fIS)

riged Here exists red

Hen T= S sit . fl = 5



Fix H21 .

The set of permutations of

5 = 51, ...., n3

is denoted by Sn
.

and every element if Sh is written

as I 1 2 3
..... H

Ifo fA) fill +B) ... fin)

&K Since f is bijective ,

51, ...., M3 = +(1), ..., finl)



Example m =S
-
-

12345678
f = (47381526 I

↑ the decad tow is
f is a bijection a reordering of 1 ...., 8 .

21....,83 -> [1 .... 83

sending 1 H ·2 +

i
H IH 8

6
j 12



&K It's rare to see otherwise but

He first tow does NI have to be

in the order 1
, 2 .

3- --

1 234567
I 4738/ 528%=
because they contain the same set it

information
.

#Ish) = M !
If Follows by definition



Sn = Sym) E1 ....,n37

Bot If f and 9 are permutations of
S

ten define fog to be

the composition
$ Asid
↓ tr ↓

s +9(4) + f(g()

cie. Hogl(s = f) g(s))



Ap3M If + and 9 are elements

of Snfig : St .
... 3 -

91 ,
... h)

Hen fog is also an element
in Su.

I We need to check that

fog is bijective on
91in3

Activity Need to check :
- X, Y - E1 ..., h3

if (fog) ( = (fog)1D)

He x = Y



To do this
, assum

(fog)M = (fog)(y) .

1)
< definitiv -> 11

f(g() f(9(b))

Since of is Injective .

g(X) = 9(b)

Since 9 is injective ,

x = Y .

B

Ejectivity Need to check :

-



given z-> [1, ... 23,

Here exists x-41 ,
--

, h3

Bit
. (fog)(x) = z .

Example n = 8

1234567 off : /47381526

9 = 15234565 (

fog =?



* 6 F
② H 3 k&
8 k 1 #

-4 + 8 H
·# 7 H
8+ 2 H

B #5## 4 H&

fos = 123456R6
P38 Ift is an element itSu

,-

ten the inverse-f f exists



in Su

& fit is the fruction g

Bit
. fog = gof = 1 .

I

(123:

"Proof Define 9 : <1 ..... M3 -> 11. : n]

as follows.

Given Yt[1 ..... n3 .

9 (b) = He unique element X
in E1 , ...,3



B .+ . f(x) = Y
.

RK
X exists because of is

surjective.

X is unique because

- is injective .

Then check
9 is also bijective .

8
fog = 1

90 f = 1 .



· E 8)Empl f= (42345&  26
ze

f-t .

f
-Y

(1) is the mique element

* E 41..... 83

Sit . f(x) = 1 .

What is this ? The expression

of f above tells you that's by



f -↑2) is x -> S1
.
....83

1
.

+ . f(x) = 2

That's I
-

f-f
1 # -

2 #A
3 # 3

# 1+ 6
6#8

I



8)f= )1234
5& 4.


