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Examples for groups based on numbers

Tuesday, June 29, 2021 3:29 PM

e\ﬁ\rwe,n'l' .

(e lmtf._a]m:hé_sr,zﬂ_swg_emm?ks A aroups
0 \

— Ex. (Z,+) (@) (R, ad (C,*) Gre groups.

Solution.. + s assocrative .

—JJ_\LmJﬂ_oL&fsg_Sé?s GV\A,. -Ear e.\nencl, X tin € ]

= = so ' 0 C
S_C(X unc\-er acl:l,."ln‘an-
. E'g'cﬂz na:ln'ce ﬂm.;‘: eyfn.a gom:?‘ﬂg Number bgs on_oddive
e . —v\ =(= —

oll these sets are closed under hks‘nﬁ nr;%a'l'lV&-

o . o . n (6) . &

 Solution. - is associodtive .

.1 is inall & these sels ond  For mmd x in CA3o?

=1 X=X SO i

SCJ[S Mrder mulh'rr)[{ca-’:lbn.

. Eig‘\: ndl-l'ge. J:LJ; exac:j hon-Zero com\zlgx numlzer Z bas (8

math103a-s-21 Page 2



Examples for groups based on numbers

Tuesday, June 29, 2021 3:29 PM

—ﬂhﬂl")_\lﬁaillﬂﬁ;mm_ﬂd‘l' coe denote B{j 71,

.z _Fla_ 4
=
Next coe nebice $hat if  xe Ra3ot, then %X € R0k - and
\f ‘X:% e =) i N ) —j-'— n

R m
EL- (MA_,_LL,M ° = :t:) Gre m‘l? %mu\?_s -

Solution . . Z \3c% has o unigue neutrul element under . 5

ard Fhal elemendt s 1. This 5 the mse Spe.cmse,, ¥ e

IS G neu‘{?m\ elemen{‘ oe Z \30% under - , -Hr\en

1e -1 chih l'rm‘7||‘gs +hal e=1. Noe coe argue Phat

2 € Z\30% c]ogs ndb have an inverse in Z \30% ? 2

l‘nas on_inverse in Z\%og; ‘H\en 2%=a neu\'\,‘m\ elemen'l'

ot (ZS%_OE,-) [his l'my‘z‘(es 2%x=1 For Some. xeZ\30%,

cohich 5 a cotbradiction as +the lePl hand side s even and

the K‘ISH: hand sde is odd |

20
.MWMMM&MJ@ s O

_ 20
Ihgi s Jz\ne Case &mug, IE e Is Qng;g_lzm‘ e‘emgd: Og (Z l:t),

math103a-s-21 Page 3



Examples for groups based on numbers

Tuesday, June 29, 2021 3:29 PM

€ = | \ X — ) ald

Mol 4 d ] 4 ! | 113} , ZZ"

km e | ; o8 CL\

g(,,:ﬂ = A ngﬁ{jml e,lgmgd: Q£ Zzo. S{ngg, o (s :H,g ingj

neubral e\emenjf b ( ﬁjj_,_m_clﬁ:\ggg_ﬁd: X+l=0 ] ¢

o
Same  X¢ ‘ Th n‘l’ ctié IC

A(Ld&_lﬂ\s\? i . am\_ i>0 =

math103a-s-21 Page 4



Basic properties of groups

Tuesday, June 29, 2021 3:29 PM

'\7»\87\ = ! ] ’

M0 %ene,ro\‘ sSelring.

mmwma_ . - -

1S_awn p t / m .

h =¢e’. \n party ' S O uni

nm“i’r‘a\ eleme,n‘[‘ -

E S\' . ! | l | . /_ / E /

NN ne_w\,’m| glcmci e .e/— e Qli;uadz\ggc e L\aye

math103a-s-21 Page 5



Basic properties of groups

Tuesday, June 29, 2021 3:29 PM
| 2

—

\' 02

b que_le

Q. [S _an_Inverse ng 8 heans
¢

Q.. —G.a =€
div ¢ Jd di G !/
| = 1— G
_ n ok
\ \ G T
= Q0 . (O .o\
Ay Yd d2/
= (a .a\.q (" associative)
3 TR A 0 < 7
= e « Q
G Jda
= Qq (e s the neu&.-m‘\_ elewent)
Qo G 7

L E—i A e 00 coorking coikh o | L

MMMMAMJ%ML

—mmaﬁ%gi}qﬁ_clm&ecl by —a
0 O

math103a-s-21 Page 6



Basic properties of groups

Tuesday, June 29, 2021 3:29 PM

LC‘“‘MAASF‘)QSL_(_G;,QWEQQM%M;

-1 -1 _
G, ce have (a-hY — h - qi.
! ~x '’ d

I | . = \ | [} m IS uni T | .LJ;Q
j IR U

— q- a'i - € C neu‘l:‘m| elemenl:\
dJ G < 7
Simlacly (K= q%)-(gh = K- (§-9)-h = h - e -k
I e N €

= b=t/  The other is similar. =]

math103a-s-21 Page 7



Exponents of elements

Tuesday, June 29, 2021 3:29 PM

Gncl n. Su?‘i‘)ose. M Omcl n_ave <|\>os|'1n've . —n\en

m N Himes N himes an_himes
n A— rA——— mn
@) — q". .. .q" = (q---Q)e ue(qena@) = Q. .20 =0
\0 V4 (@) J ~0 U’-l-\‘ ~U [0 24 O [6) U
™M 1 S ™ mes
1. ¢ .3
n—{imes M Times

= 3’1. .3-1 = 8mn . Cno“?l'ce ‘Hn‘[‘ mn<o)

-mn 'L'l‘me,s
m<o, nYo . (a“\m_ fa"\'i_ 'fa“\~1
N T N/ J )
m ".'I'\'YIPS
n times _4 h himes o
=@ - -G
-m 'h'n'\ts ¢)
— By the Previous femma, L% _3):'-. — 3 81 Hence
) =@ g - (5
—m fTimes

4 o4 mn
e =

‘3"1;\3; = 3

=L Tt

{ Notee that a<e)

I

math103a-s-21 Page 8



Exponents of elements

Tuesday, June 29, 2021 3:29 PM

~

=399
o W
-9 ri-o " Times
Hence. fa Y‘\ = (a“l\ -[ By "-\np_ Case ml\fng nNYo, mM<o
\) ) —\d ) ‘] Q 777 N7

of con"'n‘nﬂ ah coe conbe hq. So in (G1),

eqQ+ ---+9 (n fimes) & n>o
ng =d " @ - !
C

)]
0 By n=~0

.(-ﬁ)+---+(—3) (-n ‘I.'lmes) ¥ n<o

(e hove m(;nﬁ} —ng)% Per gwﬂd mneZ .

math103a-s-21 Page 9



Exponents of elements

Tuesday, June 29, 2021 3:29 PM

m-n
| e.ramao E(‘ e\lﬁﬂé m,ne H‘%Y\_: a .

nece 1t ter '\70 coor ood;' s"h' u

-r -1 -r
— QS -—Qs-far\ = qs-o
" d Jd ~d / Q d
- o S =38 r
. -1 e T _ s
== al"S_ [qs -ar =\ (QPS\ — syt ¢
\J Jd J ) (é.; 5 :; )
-(r-s 1 - —+S -
= c ) — (qr\ . [(Qs\ i\ =% q T = O r. as
N/ \J N J d
_ m n _ n Qn _ M-+
3 J G d d d
N=o qm- On = Qm e = Om = i
Jd dJ J & q Q
S hen 0
-3 -1
h=-S, S>o <] . QS = om = Qm-s — Qm- (o>
Q d +d g “J’
m-3 m =S
>4 =g s

math103a-s-21 Page 10



