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Let G. be a group and
H a subgroup ofG .

The seetofsosets is
ysqtg%=EgH19£63 sets )

where

gHi3ghlheH3
Exempted Ss -D, -_ G

- {I, v. r? Ssr, Sry
where

✓3=1
,
5=1 and its star!

Let H' 51, r,r7 (a subgroup ofG)
Then
1. H - 51,.br?ls.lt--3s,sr.sr4rH=fr,r3llsr.Hs9sr.srYs3rH=9r3rB

, rlsryt-9sr-s.SN
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s H s s r H = SMH
. gh;HgSo

% , q H, s H1 and
card1%1=2 and Card(H)± 3

6 = 23
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theorem (Lagrange 's theorem).
Let 6 be a group and
H a subgroup of6

(at The cosets partition G .

④ IfgEG than
cardLg H) -- Card(H) .

14 Card161#EardleyH) Card(H)
.

Pigot Ib) Assume GGG
To show " card (gHl = CarlolH).
To share. There exists a

bijection H→ H"
g

Let



g : H- GH
hrs gh

and
y , g H→ H

x is g-
'x

.

To show : g and U are
averse functions .

Since

Hog)(Hs 4cgIN) = HIGH
= g-

'gh -- h .

(you)txt s g ( 41×11 --g tf'd
= gajlxsx .

thing and Hare inverse
functions

So y is bijective
& card IHl 'cardLg H) .

Proofof@
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To show c.The cosets partition
6

.

Toshow:(labat gY.ggH sGi
lab ) Ifg.get6 and

g , Haggett to -then g, Hsgult .
(aa) Toshow:(aaa)GO.gg HSG

Laa lol G E Ugo.gg
H

.

(aaa) Since (HSG and G is closed)

GH- sightheHISG
than U GH EG

.

gEG

(aab) tf are 6 than there
exists g EG such that atGH.
Assume aGG
To show. There exists gEG
such that at g H .



Let g sa
than a s g -- g . I e g H .

o
S o=g%gH'g¥o%
Lab) To show: Ifg.,getG and

g, H AgaHto their giltsgilt.
Assume g.gaEG and
g, H AgaH t 4 .

Let
ztg, HAgrH .

Then there exists h, EH such
that 2- =g, h, and
there exists hitH such that

z --grhn .

So
g, = zhi's ga ha hi

'

and gas Zhi
'
-
- g, h, hi

'
.

To show : g,H -- guH.



To show : Cabal q Hs ga H
(abb) gaH Sg, H .

laba) Let x E g, H
To show : xc- guH

since XEg, H there exists qE H
such that xsg, q

Then
x.gigs guhuhi

'

q
= galhi hi

'

q) c-gz H .

So
g, H s gu H .

Labb) Ioshow : ga H E g,H
To share : Ifyega H thenyEg, H.

Assume yEg,H .

Then thereexists p c- H
such that

y =gap .

To show : yGg, H .

y' gap = g, h , hitp
-
- g, th, hi

'
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C- g , H .

S
guHsg, H

so
g, Hsgr H-

(c) To show :
cardlossCard Kord(H)

.

Since

G. = U gH then
gHE61A

LordLG) = [ Card Lg H)
GHEGIH

= [ CardLH)
GH c-Gat

= CardLHKgµ!Eq,! )
=card(A)Card(GIH)



Corddry Let6be a group
Let It be a subgroup ofG.

Then
cardLH) divides card (Gl

.

Ay = Sgt 541 death had = I 3

Grace 's Theorem
-

If g t 6 and he C- It

then gh,H s g H .

Prost Assume age 6 and
he tH

.

To show. lat g h, Hs g H
lb l g H s g h , H .

Since h, E H then gh, t g H .

AAso g hi -- ghit e gh, H .

So g H Agh ,H ¥4 .

So gHigh, H .


