- Grou‘,g

- Rings  (basic)

- Podales—

- Flelds (vasic, Hepd—ertomrow)

G foups

L

D_ef' A get G with o binary operakion o is colled
gfou? i‘c

) 204G W x, ye &
2) Ao(Yo2) = (xoa) o2 'cov Any xX,.4.2 € G
3) 5eG’G $.t Aol = Lo x = % ‘For all ¢ €&

4) X€EG D Jx" eG st NexTrzlexce

> @ s colledt the dentity eclewedk ot G
_———
X' 1 caled +the inverse of =

erercise  show That +he (deatity clement S unigue
N
Show Hhat For each L, +he inverse of X s umgue.

e3 (IR,+) (Z.+) (IR\§o}, )



(gu\erd- Lineae %roup) GLn (IR) = iinverﬁb\e nxn real
Makrices §
( Symmetric qrovp) S, = {6 Di,~,nl < §4,-- Al
€ is bigective {
(dihedrad @foup) Dn = 1,5, 2%~ 2™ ¢t x4z (x0=1}
= {a,4| x"=u*= (245)2-1 Y
z Sck ot reﬂecﬂons Qad rotations
of the regqulor n-qon .

P_e_f' (Subgroup) Let (Q,°) be o group and HSG

T4 (MW, 0 s a Qroup , then we ol H a Subyroup
of G and dencte by Hs G

Det (Abelion gqrosp) A Commstodive gqroep (G,o)
(i.e. Aoy = Ko X £or all 2,4 € G) )S Ca-Ucd

an Qbelian  group.

.4 (€.+) s on abelian group and
Z<AsR £C
Ze 'z UV, 2 2%, 2" 0 ozl
Zo ¢ Da

ng' (cyclic group) A cyclic Qroup IS Q qroup



generated by a single clewmendt, 1.e. (Gio) s
Cyclic 1f

G= ¢z2) = {=x*| ﬂGl‘
For Some X € &,

Det (order) The order of a Qroup & is -the
cardisality of G oand denoted by 1G]

I+ x€¢ G, the order of X is +he order <£Z> and
denoted by |xl

E’gj’ (Su\»grw' ?est) He (G»)Y. H i a Subacoup Y.
") CGeH
2) %Yt - Sor XYCH

Pr_a? T+ G s a Cydic qroup , ther ol Subg roups of

G ore CYclic ’
£ |Gl -, Tthe order of 2™y s N/ qaed(m,n)

lelLagronae) Lek G be the FHinive Qroup order
n awd 2e€QG grder M . Then ’ml"‘



Thm ( Sglow) Let G be the Finite group order
N> p*m where p is prime and pLm, Then There

exists a. Subgroup HE& of order P'. For
L €15k,

Def (homs /155 porphism) Lot (G, o) , (H.#) be

groups. ﬂ'. G- H 1S & homamorehiam f‘l
B(x4) = @ (2)% p(y)

A homomorphism @ s colled 4y 150 mocphisne  (f

g is bijective

erercisc P Q—IH  howomorphism. Show that
N @(€g) = Cn

2) Izl = | #0|

38) D(x*) = Fgwo™

4) \B(&)) | tHi1 , 19@I | lal

5) G'€$G » @) ¢ H

¢) ke £ G

GOQ‘ . ClCt.Sl'Cy %fgur Uup ‘o iSDMDfPhiSM



Iﬁ.‘ Suppose G is am abelan, Group of Hinite order

a g 7‘P.K“ ¢ x 7‘Pk.
1Somorphic = "

Pl, =) Pn (not necesw:ly Aistinct ) Prime numbers

eyq . x€GR, YeH Ixl=m 14)=n
(x.y) € GxH | (x.4)) = lewm (. 4)

ZnxZm = Zwn it 3cd (mm) =g
€3, How mony abeliow aroups hove order 12

12 2- 2.3
= 2.3

GSY %ax%, »%s or &g *7

(572,x%) (# %)
M
Rin”

A

2ef A ring (R, +:) is a st w/ Two binary
operokions Such thed



D (R+) is an abelion Group W/ id O, ard
inverse =% for X

2) (R,<) s associokive

3) X-(y+2): XYy+ 2 (z+g)-2= x2+42

# (R,-) has multiphicakive idedkity, i is
deroted by L ER and R 5 colleg o ring
W unity .

4 (r,-) \s Cammd‘&it‘ve, R s colled a COWM\Q
Fing

Det Let (R,+,-) be a ring w/ usiey £ . Then

o~ element XEG w) 276G st. g.atzx.x=-yL

s Colled @ u_u_l_l.: of R
An elewment x €G w/ nhon-zero Y€ G St.

ZY=0O or YxZ =0 is  Colled zero-divisor

Det A commutative ring w/ unity and no 2efo
divisors 1S callesd an integral dowain .

Det A Sied (F,r-) s a ring st (R\D)-)
1S an abelian 4foup.



