Homeworik 9 %
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(B d+(-1>a = (1a +(-1>a =

(/+(=13) A = O U = 0. 50 —A=(~1DA,
(¢) (~a>b = (&-150)h = ¢-1>(ab) = - (ab)

I/o. /. 2|

let. R < € be a ;nérlnj and o =3z € R. 7he argwnent on pp. 345 -6 mplies
that D=1 an*thy +t¢ | ab.ce Y c R,

brie we Enew the subset S 2
Aftmt/ly o Subm g ghen Y /s the smiplfest 5,45,,717 Lo Taryuy 77 A, Lt /3 clecas
ot S 75 clesed wnder cdditizn and subirection, ond 1€ S, Smee
Ca A +bi ot + €Y AKX+ botr + C22)

= (Ll XA (2,62 45,020 0+ (Al T b ba 4 GALYX + (bes + 6,40 O + (L 62D
= (Al bbb+ CAY) AT (2a U thi G+ CibYOK+ (2abe+2b, a0 LS € ,j/
S % alce closed 2 dles mu/-t,‘/o/;cz,—ﬁon_ Therefrre, >J° = ZIx] 2 ¢the smollest

5M6r/>7j of L &oﬂf‘ammj X,

(/0- /- 9

(0y @ is the pdditive /'A/fnft/-{'\/. Bt if A+ &, when S#=+Ac< AUB, <o
AU R cuprot be @’ Thus, zHe additive et

not A gloup.  Therefore, R T net A #NG.

A doetn 't exit amnd /?.'L/‘:

(b)) Additivn ¢ cleerly commutative and  F 3 the addipie (entity. The

adlditie mverse —-A ;s A, Check oaddeli 27 3 Ascocinriee, Thus, /Q+ /T an

abesiarn Grrup- /ﬂ;/,,»;f /icatidrz A cfea r/y astocatie (apd computatie ) and Uz
the Mu/z'/"p//‘m't?'vﬁ ff/éﬂti'f/. Check d3trrburne laws.

I l
L/o. /. 41

(Q) 7 ane 1T = -7

S0 K 8 a rnvj.

are  urnits, svee [ 1 =(-THX(-T)=1T1. £ and 71=-4 are

units, smee 5. 57—'(*?)(—?) = 1. Mone of the remammg elements of Zi>

cann be units CVﬁr/fy)A So  the Jroup 4 »f wits m Zpn 7S 3T, g n, r’j é‘nﬂ/,
of course, Gz L, x O



I/D./. /‘t‘i \\92

Since /2+ ond (R D oare abelian JTYps. it 73 clear that (R x R')* ’s olse
ar  abelizin Grovp (with +he ide/y{—i'r‘y (0,0) ). /f}:acm’tiw‘fy of mu/-t/'/o//?.sz/?n ond
Ad3tributive jpws Sfollow om those of R and R, (1, 1> = he et pli certlvc

/‘p/cntifw/, Therefere, KxR' oo r)ny.

/0. 3. 1

Llet P R— R’ be an somwphism. Then @ mduces a homomorphisnt
?: KLzl — RTxl cefmed by {a‘(:a;w’) = 5 pla)xt. (see zbe paraﬁm/h.
on page 354 after meps)-tion 2.4) & ;e now clear that 57 IS o bieetion.

Therefore, KIXI and R'Cx] ore /zémw;olu‘c g -

]/0. 3.7 ]

(65, Pl = (/r, ) =F (/o, In) = lexr'.

(6) @lFrt S = (F+S, r+5) = (F FD)F+(5 S = P+ @S
PliFss = (rsS, F§> = (0, 77)(5, s) = Pr)ps)
Plicy = (/Ir, Ir) = /pip. S P 3 A fomemorphism

(P lin, hstis, $5Y = @ (nts,, nesd)y = Lt s, =wlnny)+e(, ).
PLn, RS, 50) = Pl ins, nsn) = ns, = p(inm) s, o)
PUIRker ) = ¢ Up, te)) = o - ¥ 3 a pomomorphism

Wy (i rytis, 6y) = (h+sdnt ) = nn+ 55 = P(nRY) +¢ (5. s0).

(€> @ ((r rasis, s5) = Rs,+nse & (h+r5(5+85= Pl nmd) (s, )

[# 1]

() fore (=) =k =gk=-, y=k=-ji, jk=i(=-k], k1=j=—ik,>_

COOT GO (ST CRI+ GRY + k)" = kT kT e = - 4
kjkikjhki = (=L00j)(-idtj) = k™= |
ke i+ CPTET = 3y A (I = k= Q-]

(b) It s clear +hat cony ugation i3 o bljection and 4, + G = 7.t 4.



let g, =a +bitc jtdk ond g = ai+biit ) tdik. Then Yg
9 4 = (A, 0s ~bibe — CiCa~dich) + ( Aiba+ b ds + Lo = di €2 1

t(dits + &ds tdiba - bidh)) t+ (Aditdids bt 22> K
If we denore 2, =8+ U and 2, = dat UL, then we’Le /)mueé/

?/?z"—" a'“’-“?/’lpua."f’(a/u;%dxu:‘f )l,xlh.‘).
Therefore, we see
7v 4, = (du= > (4= 2 )

= grd; — Uso U, + (A2l - A, Uy + (- Ua) X =2 )

A A> - U, U — (A, U, + A2 U + U, x M’->
= 49,9,

(L) Let 9= a+ bitejtdk = a+ V. Then,
949 = (a+ u5(4a- U) Y
= aa+uou+(—au+au—w>
= a*+ b *+cr+d?*,
Defme 97 =141 zpen 20 Z/191*) =1 (if 9+0> and
' = 7/19°



