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Exuch(G). let G- RxR:Q(u.h): u,bc—k,d#a} and x be Jefl'nec‘ by
(o, b (¢,d) = (ac, beid) . Prove that (G %) is o group

g"'{‘;ﬁ‘ﬁ‘(‘: Let (0b),C¢ed), (aR)Ee G = oo ,CFo,%0
® cloeswe, 0o , CFo6 = 0.CzF+o
_ (o,b)x(c,d) = (ne, betd) EGr
® ASSociative:
LH-s= (b)xLcdrnef)]
= Ca/b) % (ce, de,?)
= (ace, bee ,de,f)
R H.c = Lcabrate,d)]nle, ®)
= (ac, bcyd)xCe,¥)
= Cace, (bcyd).e +F)
=|(ace , beeyde B . @

B Identity: Lt 6=(xv)

(a,b) x Cxl,) = (a;b) (Xaﬂ)*(d,b) = (o)

(dx, bx+y ) = (ab)
X =00 = X=\
\)X-[-H:’l’.) X :ﬁ\:‘-—"b’."
bw+Yy=b =
b-pﬂ:b = Y- b-b:o

Then C=(xY)=(\0) €G

(xa,Ye4b) =(aub)
AXed=al = X=1|
Jasb=b

Jol =b-b

Yo -o ".'% Y-o
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@ Inverses let (Glb)-‘z (x19)
Ca,b) :(X,9) = (\,0) (X4 () =C\0)
(ax, bxsy) =C,0) (X9, ¥a4%) =Q\,0)
oXzl —® -_-> Yo =\ =>.
bitY:-o - SG-\-\;:': 3Ya=-b %
@d)\:ﬂlxc\.}\-w)&& .‘-(Y,S) :(_;T "‘.&.)
(£)+Y=0 = By

(Xt’) 0” G‘-)
cu,b)-:.-(-};,'%) cG ( <o)
Then (G, #) (S grow.

Tt
Exercises: delermine the systewsS (G,») described o belian

(commutgtive) qrowe.

® G=2, exb=a+b-2
@ G:=RxR={taby: Aoy st
(b)) x(c,d) = (ac, bd)

@(6\ {un.néZS,.g.)
@G’Q 2 U*\’go'—z\:
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Worem: ﬂ? G\ 9 Q Ggw& wi'l'h 1} Birw:g oPem\:ion %,
~Then.

O é-e

@ () =0 ,NaEG

G (d*b).‘-: bxa , Yabet

@ orb=axc = b=c Q’came\\c&;m Laws.

€ bxol = cxn =5 b=c
PYoof 2':P_;»M
@ Lwus= (Ol)-(a)*e A ;uy'
= () x(ax0) . 1ot b-at 3
..(()*G)*o[ E b*bo-lze
= €xO0\ E(&')*(a)ﬂ:e
—ad e

@ (osb) = bxd ,Nabe G
preof-  axb€G = (0¥b) G
mm(«xbj‘ Coxb)x (urb)=¢
(a*b)*(d*b) =€
ax (0xb) » (0ab) = a*e
(otx0) # b % (aaby' = o'
e x L*(Q%\:).": Iy
bx (ous.b) -
(b * l)x (o*b)ﬂ = b' 3’
e x(asb) = baxd {(¢xb)= bra
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@ aAxb = 0% C
o % (dxb) = &'*(0*6)
(dx0) xb = (d'xe) %C (» ®»ss.)
exb = exC
b =C

® bxa=cxa

(bxa) *E"z (C*m)&&.'
bxCoxa) = Cx (oxd)
bre = c x€

b:—C

Theorem: Let (Gx) e o graup, theve is only one
element e in Gi <suchthal exd =axé-ol , oG
proof. ket e De'are two identily element in G .
0% € = ol A e xa=0\
’ /
Dixé - ol Z) Cxolz=
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“Theorem: In a group (G %) , the inverse element oF each
. . it s
element in G is unigae. PRI I 1
~\ / - -
proof. Lk wea amd a=X,X EG
a*x}r e & X,-x-ol: e
olxX =€ X*xo0=¢e
» xx = dwx’ B X=x’
o Xxol = Xaot => X=X’

A g

“Thearem: Let (Gix) be group, The ‘e-;iudii%rf S

and [Yxa=b| have o unigue socwtion.

LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL

AN A A A A

Y $ v VN VSN Y Y
<
&
<
<
&
<
<
S
<
<
=
b 3
>
11}
o

oxXx=b = | Yxa=b .
cf’*(d*x) - dxb (S*o\)-x&' =bxot ‘
@x)xX =@ab) | Yx(axd)- (o *a)

ex X :_lo'i'xla Yxe = osa
X = (0tx b) Y= (bxa
'=========£=================

@ Let (G x) s a group sudh Yhet oke NYae G
show that (Gr,»x) iS d commutative aroul.
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