Math 103B  HW2 Solution .
1. ® x-Xx-2= (x+412tx-2)= 9
‘7 is prime => 2,7 s in‘l;v,?ryJ domain
= X4| =0 or X-72=0.
= x=/b or x=7 pre tht two sol—thony .
® 1% Is hot prime, 24 has 2zero fivisors.
For example, 2%°. b*o bt Ixb=o0.

Except dor x =2 gl x=ib, x=§ & slso s solntion sihe tSHDS2) = @

2. We henote thy charnteristic ofF n r/n} 5,? c.
FW 24.‘24,.
¥ (mnd &€ Zyx 2y, 12(mn)= Clzm,2n) =(6,0) = ¢ =12
On the othar hand, €- (2, 0) = (t,0) =10,0) = 4|c, o
c- (0,80 = (0, = (0,0) = ;,,pkzmﬂb '
bor 2y« 2ex 2y,
Y imon k) € LyxUex2g,  T7(mm k)= (72m, [z, T2ed =(0,0,0d =2 2T a
On the other hani , C-(4,0,07) = (¢t 02,0)=(06,0,0) = b‘o
L-(0,1,0'\=(o,0,0>=(a,o,o'):)é—lk =77=~lb
C - (00,L)= (0,0,e7) = Lo, o)f_j?(&
= =72
Remark. - yow cowlh Moo nie vhe fack that the charncteristic of p nhital mg s the order
1 the V\,r\{{:g if s ginite  So to compnte tharseteristio, [t's enongh to figne ont the order
of (1,15 0n Zyx 2, M (4, L1 i Lux Uyx Yy

3. ® - Firse sinee (AtbRIFEr AR = (Ade) £ (bedo T
G+ (erhzy = (Aec2bd )+ (ak+bed 2
We krow BT b cloed wuler addition snd mnlbiplication .
QL5531 inkeribs s AhAition sa . mudtiphieatim from R o it onstomaticaity
Satitstits  atb=bro, ttlbied =(neb) o, abOd=Wboe, albte) = nbtne
dor ~be QLA



0 5 additive fﬂntiby, Jor atb{ze Dfrﬂ» “4b3ED = ~A-bE e LR

. . B -blv
1 & maltiplieative .‘,Auuc.b?, for zubr, e@]:r‘l rt b b o € OTn.
= BIB] & a field . st a6 b o
) . (a+bfe % 0 =5 etthr Kk o or b~
® Detine map A 2] — OC&] > &l e BT, i
men o +—— Mmtnlz, eitur ease J3 B ratimal, itk

s Tmposﬁb([, D.
Then clen 1B injechve ”"9 homamorp hism
P £
Y a4 b = TI"*LE/ withh P e

ety = ‘%ﬁ withy 40,6 Z<2(8] | P4t q.PoRezZlR]).

= PInRT v the Seld of draetin of ZT&T

4 - First we cheek § i¢ l»orha;nar)?hl'sm,.
let noboe, d eZ.

b
L avbBy + (erdid ) = F e+ wrdon ) = ("”’ * *m}
btd  rnte

//
F(AsbR) & fletdm) = | ° w} +[° “*] = [te 2oty
LEEN A e bia

a4 c

= F((rephd + Lot dB)))

(!

FUA+bi D « S(etdm )
-g— ( (AL-\—le? +(I-A-#kc')r1> :[

1l

Alse, 4 (taxbhdex hG) D)

res2od A adgbe)
ahtbe  aeta2bA

b oa A e betad  2bd €ar

Fntbny - Hesdin) = [" L"’] [‘/ ‘A] - [uu-bok :.\Mh—w,j} z

= F(@renANeAARmY) = L (nvblR) - fler Ay |

Noew we theck F i one toone, enonfh to show kerf = {oh.

SwyFML flntbz) = 0, atbre 2R
Thew [ & Lb] e p =™ or=o, b= o . => 0+ bi2 =0 = kerf={0)
b

Evowa [" = in codlomnin hag pm‘mhje ~tbin 6 2( %),
Henee + & ombo .

= 4k isomaorphism of w‘w}s .



3!3 binominl formun|n,

eyl = (6)<fy” o (DYxTy' « v (£) <"yt w e (Foxy"
v, 0<i<p we have p| (%),
= () xP iyt o v sl ecicp , shme A hne charncteristic p.
= (xeyy’ = xFayf

Remprk. . ¥ i.st. ocico, Fl(':'),

Prao-j- Z P = P!
i ilcpein!

= ¢l = [I)i oo

P oivides me ot the fncbors mthe Iffa,l'\rb hand siode .
Pt sl phep-iol s d<p p-i< P
= bk 4o mwite (5D

. ® 5= 1t27= L-(=23) = (Lt24)(1-24),
= In 20, 14217, (29 £ 0 bt (H2id)0L-2i) =0 .
(O] x | o 1 2 3 | 4 | 5 4

|n‘|j,|z|s|5|3|4.|z‘

=2 1+x> hns ho solution in 2.
© We ean mssume ax o (the case bio is done similarly 3.
2Ly s o field sinee T B prime and s % o0 implies £ mekes sense to
MR nbont T
Kbt = & (Lr AN ) =0 =S ot ba =0 i 2
v sine Zq his nozero Aivisor A ar o
Bt ® shows thmt thoe is ho shch ba .
= N+b* s nhever o0 in Zq.
@  Z7 ks finde, s =7 29001 B finbe ring .
To show 29 053 3 freld, it's enonghto thow 27057 & integral dompin.



5&?5;0:4 (otbidlerdi ) = 0,

Then (o -biY(atbid (et AsD(e-dlid = o0
= (W74 p™d (™) = o,

= a4k =0 o cHA =0

%

Bla o, n=b=0 or C=od= o

?'r
[\S

htbi=o0 or etdi=o0. = 2,01 5 an integral domain .



