Examples 1-6

isaring,suchthat R2=RxR{(a, (-,+,2)
b):a,b&R}

Solution:Let(a,b),(c,d),(h,L) €R?
R’closed D (a+c,b+d)=(c,d)+(a,b) @

h, )+(@a+c,b+d)=(h,L)+[(c,d)+(a,b) |®
a+(c+h),b+(d)=(h,(b+d)+L+(a+c))=(L
(+L)
h,)+(c,d))+(a,b)=(e+h,d+L)+(a,b)=
associa (L
(cta,d+b)=(a+c,b+d)=(c,d)+(a,b)®
commutative (a,b )+ (c,d) =
V(a,b)ER*€(0,0)€R*>(a,b)+(0,0)= O

(a+0,b+0)=(a,b)and(0,0)+(a,b)=(0+a
,0+b)=(a,b)identity

V(a,b)eR*3(-a,-b)eR*D (a,b)+(-a,b) O
=(a+(-a),b+(-b))

and(-a,-b)+(a,b)=(0,0).inverse (0,0) =

R*’closed @ (a.c,b.d)=(c,d)-(a,b)®
under multiplication 8



h).(a.c,b.d)=(h,L).((c,d).(a.b))®
(h,(b.d).L.(a.c))=(L

(c.h,d.L).(a,b)=(a.(c.h),b.(d.L)) =
associa((h,L).(c,d)).(a.b)=

. Thus (R 2,4+, * )isaring
(c.a,d.b)=(a.c,b.d)=(c,d).(a,b)®
commutative (a,b).(c,d) =

V(a,b)eR*d(1,1)€ER*>S(a,b).(1,1)=(©
a.1l,b.1)=(a,b).So(1,1).(a,b)=(a,b)
identity

Therefore (R 2, +, ¢ ) is a commutative ring with
. identity



