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Let p be a prime number ,
n> 1 .

n

consider the group (7%2) -

If He ¥p is a subgroup

then it ☐④pz)m for some

in 05m In
, If m:O then H = Go>

If m=n then H=(%/pz)"

Hence we can assume 06ms -

n ,

n

Let s
' :{ me 1 Misa

subgroup'
rm

and f1~_K(pz)^
}

ttsm = ? # E. = cardinality of 5 .
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Aut(⇐p%j)={f:⇐↳zJ→⇐⇒
"

/ tis }* surjective home

Is the set of Automorphisms of the

group7@pzJi.M.i.l>4p±)={ fik.pk/n-#pzj/figom. } .a group

= { laijni.in/aijEHpK} .

Aut (⇐tzJ)cMn(%z)
"

'

Gln ( Hpk) : -- { (ai;) C-Mn(%z)|du-Gi;)
to
}
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•

. -d•et(A) =dat(ai;)If A-faijisi.in
= I. Signf)Airi

. - Arisen)
resin

where Sn = Bijection { 1,2 , - -

- n}
BC{ 1 , -2 , - in}) .

DFI : An Sn is called a permutation
of { 1, - . ,n3 .

An element

• C-Sin is coked a transposition
if F i' c- { 1, . . - in } S.t. i=j

OCK)=k it k€{ i. I }

Hi)=j and rcj)=i

Fact : Any permutation is product of

transposition



If & is a transposition mien are

define sign(r ) = -1 .

Sign(1dg1
,
. . in})= 1 .

Sign¥ . . . a) = Sign(a) - . . - signGm)

-x
-

E⇒e ? N = 2 .

AntpÑ)
"

Ghz( Hpk) = { (
a" a" ) / anazi-an.aman A22 1=0 }

-✗- .

(Hpz)^= K/pz④ - - - ⑦%z .
VI.es
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Az - - ,

an ) C- ⇐/pz)^aic-kpz.tl
n

I
'

ai e; where
5=1

in place

Ei = (0, - . 0
,
1,0 -

-
.
0)

if 4 : ⇐lpz]→⇐
is a bijective home ( i. e. An Auto)
then

Glei) -- law
,
. .
Ani) Iki En

?⃝All
- -

- am

11 ::
am

.
-
- i.am.

÷:) -

- (9)
Ani

Giving"q
"

is equiv . to giving the

Makin (ai;) , si,jsnEGLn( Hpk) .



Note that

G.Lol#%) is a subgroup
of Polk,%É )

Gln ( Khoa) 9- B(⇐h%J)

The sat (2%2) has extra structure
namely it is a group and we

can consider Boat of Bijection which

preserves the
group structure

.

-

If ✗ = Pi
,

GLz(R) = { 5- C- BURY / f is IR- linear}
-

- x -



# GLn(%p%) .

^

(41 '
- ' Ayn

Ini - - . am ) C- Gln (Fps)

⇒ (as, , - . . ,
am ) -1-10, - . so)
A

pz)"- {(0 , - . so)}

There are ④
"

- 1) choices are there

for @n
,
- . ,

hm)

↳21 , - - , Azn ) ¢ 7%'q(an - - .

>
Ain)
"

p

(au ,
- .

, Azn) can be chosen in Ph- P ways
once the choice of (an -

^

, am) isi. made.

fair ' - . . . ain ) can be chosen in p? p
""

way,

once the choice of

law
,
-. , Gin, - -

y Chi-1,1, - - • his ,n)



@ni - - .

, Ann) can be chosen in

p
"

- p
""

ways once the choices of

1h11 - - - him )
,
. .

,
( an-1,1 , -

- ,
an-1in)

are made

A-GLn(K/pz)=(Ñ- 1)(p:p) . . . (p:p
" " )

.

"

Ant (4-4%3) .

Exempla :

all#%) -- { (an airan air) / Giani aizaz,
-1-0}

(p? 1) (php) = # GLz(Hpk)

⑤- a) (p2p) (p2p) = # Glz (HPK) .



0L men

Sm={mo⇐%%j / me -4-1%7 } .
' µ

Claim : The group Ant (44×-5) f- aLn(HAD
acts on 5m .

Glntklpz) ✗ Sm→ Em .

(A ,
M -
- Lila

,
- item) -1-3 Ark, - → Aum) .

n

MES'mMcl ?4P¥)
It

<V1
,
- .,Vm? where V1 -1-0

,
V2 4- Lui

↳€24,47, . . , Hm¢41, - -

i.hn#7TfA--(aij)c-GLnLAlk,--iAUm)=K-/pzf?



claim : Gnat,>%) acts transitively on

5m .

If My = 41M£
,
- , Um>

Mz= (wz
,
-
. , Wm> .

We can find U±m+z , - - , Un

S- t . Luz
,
- . , Um ,

Um+1
- - - Un >= ⇐1pzJ '

( V2 , - - - Wm
, Wm+ y , -

.

> Wn) = %_(p^

if q
""is the matrix corresponding to the

wits wi Kien .

then we See 9(Mz) = Mz .



If a Group G acts on a set ✗

transitively than ✗ can be identified

win The coset Space

Yan where a C-✗

. Gn- Isotropy app
Ygc-a 1 g. n -- a}

✗ =O(a)
E-

⇒ # 4am = # 0in)
11

#G_
# Gn '

5m "= Gln (Hpk)fqm Mcsm



If M = Get
,
. . ,
em> .

then we can check That

Gm -- { a- c-ahem) / ( %) }
Where A-

g-
C- Gtm(Hpk)

By C- GLn.me/PK)

and C C- Mm,mn={ ( cij) / cije "%% }
.

IsiEm

IEJ Em-n

1¥ Mm
,

-

m- n
= pmln-m)

# Clm#%) = (Pm_ 1) . .
. (pm- pm-1 )

# Glen.IE/pz)--(pmIi)--.(pm-n-pm-n-i):n#Gm--(Pm-i)...Cpm-pm-7 (pm-1, ) ..pt?pm-n-Yxpmln-my



Hence

# sin = #±%¥%"÷
= PC-D.er-lpnn.ph#-pmln-m)(pm-p...(pm-pm-Y-CBn--7) . . - (pn

-Ipn-my

-✗-✗- .


