glements of & quotient greup

H< G
HdG &> gH=19 bge o
=2 gHg' = f UYgeH
(=2 glr}a"‘ < H VYhe H ge G
gH ={gh [het <G
S= [ K] = no of distinet Cosefs of H in &
G= 9k vty - --- U g5 H  (disgoint union)



If B4 & we can define an operatim on the cosets
(gH) ¥ (9H) = 9.9,H
Using this operakim fhe set of Cosets

67/\_' = {3\”;93,""} 33 H} > 5Ty gS H}
it a group Called flae  qUotient Group



L.Li. ({'{) T[U. G[u.ﬁient ﬁVWP Sq/ﬂq (S CYC“C anol ’lﬁere.j-ove.
ISomorphic o Zn 597 Some n € Z. fl'nd n .

cyclic group of ordern G =<a>  Sach that a = e

Let's say we have another Cyclic group (, of ordern. and

G, = <b> with b"=¢



M 61;611

Isomorphism —> hemomor ghism
> bijectve Cl-1 and onto)

¥ 6, G,
\V (Clt) g b—t



Hmomorphf‘im ? "'\-P (%l‘az,) = KP(QD L‘P(-ﬂl--)J
wWTs \l)(atl at;j 5 \_V(at') \y (a_tz) tit,e
SO e Wil
SRR L AU E B e
o ¢ (akat) = W(at) y (a%)






Surjec’ri«. L WIS b every element bbb € G‘lz,
Jg,el Suchthat Y (g =pt
G amd P (at) = b
= g,'-"-a.t & (&, =7 Surjective /

=) iSmarPhiSm

gy,

so 5,% 6, e Al cyclic groups of the some order
Qare iSomth:‘c :

2 =lot: o -1} =2 is cychie of order n
(+ (modn))



24 Gy S& IS =4 =24

Sy =31, Cl2), (13) (% @3 (203w
(12)(3W), (B)2u) , (1u)13) , (23) (\ey), (134),
(Z‘SH), (l32.),(l'-|7_)}(|q3);tzq 3)}
(l?.SQ))(I'LLu%)JU?n.q),UB uz2) , (1423), (1432) 4

% Ay = {Io( ()W, (13)(2y) , Uy) 23)

even (1), (12w, () 34), (23u),
permudwhims  (32) (14 £ 143),( 243) ]









|5, |

—

L -7

S, is abelan n> 3
n



23. (@ 2(6)46
Z2) = { 9¢6 | =29 breh ]

Hd Gé&E> gHe' € H Yoeh
oo ghHa S L o eSS he it

o5 gee () o s UgeG

Wt, 96t ank censider 9Xg = x @9 = Xe



g 2(6)g"
2 Z2(&@) 4 G

< 2(6)

——



Tst \Somorphism theoren
Lok \P: G-=>H be a %ro'up hamomor phism

\P iﬂ‘jE.t.‘HVL (=D ke" \P = {e.j' and [ker kP I = |

=
tes I



B, Ge=GLOR) = { Me Ma (R)|det (M) #0)
S=sL(nR) = { MeMn (R) |det (M) =1}

mairix

S . G ¢ ’nultiplicﬂi‘i‘m
WTS %_. z K (i€ 2-1o))
want P 6 = R

Them Show ker \P = 5 | Lm (\‘P) e TK* W Surgective

-“-/WV\ unse |§1- ( smarpkfgm "Hﬂe_nfw\



—p {R*/ “")
(G'L SO E»wwphw-an
lK*
R) —>
R
L, P Gl (

= det (M) o
P(M) (n, % P M :'}
ker § = {Me GL -
:-{Me GL(n,

=SL (n, )
WTS T - R



M= (rr,:ﬂ@) with re RY
2

Det (M)-.:.r
So for Gny r = R* there exists M= (r'n) € Gl Cfl, 02)
St
M)-=
So \P T4 Suvdﬁt‘h\fe‘ amdl kP( 4
Im UP) = IK*
So by (st |samorphism Theorem
G?L(ncﬁ) ===, “LK

SL(n. k)






CZ g)#q Showy JInn 653) = Sga
Tnn ={\fy : geGS
@ heve \P‘EIQO: %xa—l b xe G

53 = { T (19(W), (23)( 23),(132) )
\FIGI (‘K) = 1d Rk =X e ma P
T)(n.) (&)= (=0 =

Pog ) - SEles



Py = (23) x(23)
\?032) (x) = (132) = (132)

BEL (33) = {.:H' \?01)" \Poib) J‘&PC"'-?‘)Jr \PCH-D" %)0‘31)3.

Ara all +hese )05 s distinct maps

-_\-E‘_"_}*' __G_-'_ = \_Ijtcn-"? Inn(cn)
e =mo| e n |

o, G = Im@e) Iy 2(6)={e}



We wts 2(5,) =1}

(1) a3 =U32) so (1) (13) ¢ 2 (S3)
# (l'b) Uz) = ((2-3)

23)(1) = (132) se (J9) o R (5,)
4 (v @) = (23)

(23) (1) = (13) o (123 ¢ Z(Ss)
F Sty = (9



o (32) £ 2(6)



M) a,é‘zn ={0,-=--,Y\"l3
] = n/gcd (a,n)

It ) geG 19.€6, = W% c Gxb,
(6,901 = 1em(9), [4,1)

bt (al0) € Zn X Zm

" (@] = lem (lal, (b))

n n
x (3‘-"( (am)f gcd (9 )




LZ 5) #6 Ismorphism —> hsmomor phism

-2 In dem ve
—> Sury ective -

b i Gd T
\\-) Lx,) - =
homomorplysm * \,J (x‘ * Xz,) = Y (x) \-V(XL)

L= K Xz.)’"-'-‘- x x:'



Al ')(l_—_:.U Z) ) 7[1_':-(‘3) = §3
L vy ‘203)

- Cluck
G - ()3 = (132 (132)(123) = (1)) (3)= T«

()" = (123) \_ﬁ (123) (3w = (D) (3)=IH

budk-
x4 =G Uy =)

So it 15 not a homomorphism .



