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A8 1
1. (10 AZHUW) ALAAR TN IALIAZLDE A
1.1 (5 Azwuw) W o : (R, +) — (C*, ) Hanulng
o(r) = (cosx + isinx)?
angagandn ¢ Huieiduaifiadougin (homomorphism) vigaly uazui Ker(y)
1.2 (5 Azwuw) W G Lﬂuﬂgﬂmﬁﬁﬂuéq ¢ G = G dulaituaiadugiu nvua i
H={heG:ph? =c¢}
gl H dlungslesaes G
1. (10 AZKUW) ALEAR TN IAtIALIDL A
1.1 (5 Azwuu) W o : (R, +) — (C*,-) Henlng
o(x) = (cosz — isinz)?
AATINEDUIN Lﬂuﬁqrﬁum%zﬁvmﬂm (homomorphism) w7ala uazy Ker(yp)
12 (5 Aazuuw) W G Wlungdendidends o : G — G duilafuafiadougn fsuelss
H={hecG:ph? =ec}
awigaudn H ungisesaes G
1. (10 AZHUY) ALAAII TN IALIAZLDE A
1.1 (5 Azwuw) Wop : (R, +) — (C*, ) Hanulag
o(x) = —(sinx + i cos z)?
wnsaaeudn ¢ iuisiduanaduigau (homomorphism) virald wazm Ker(yp)
1.2 (5 AZWWY) W G Lﬂuﬂqﬂmﬁﬁﬂu?@'q ¢ : G — G duilsiduanadogiu nvua i
H={heG:ph? =e}
Aeiigaildn H dlungslesves G
1. (10 AZLWY) ALAAIITN IALAZIREA
1.1 (5 Azwuu) W o : (R, +) — (C*,-) Henlng
o(x) = —(sinxz — icosx)?
wngagaudn ¢ uleiduainadnugau (homomorphism) vizalal uazu Ker(y)
1.2 (5 Azwuw) W G Lﬂuﬂg‘ﬂmﬁﬁﬂﬁﬁ'q ¢ G — G dularituaiadigiu nvun i
H={hecG:ph® =ec}

awigauddn H ungisesaes G



v
aAa 2
asal o =
2. (10 AZLLUY) @QLL@@QQﬁV\WI@ﬂ@ﬁZL@H@

2.1 (5 AzwUY) NMUUAl ¢ : Z — Zy x Zs Hauing

o(x) = (22 +z,25+2) WazeZ
aigaudn ¢ dluieriduanadnigru (homomorphism)
wazldnguunisiduandnigauuninvils uansdn Z/3Z = {0} x Z,

2.2 (5 pzwuw) W K = {e,a,b, c} uda (K, *) Wungl Taedienu « Assieliil

xle a b c
ele a b ¢
ala e ¢ b
blb ¢ e a
clec b a e

asmngUnisFeedu nlaaun andmugin (isomorphic) iU K waziflungides (sub-
group) 1849 Sy

2. (10 AZWUYW) WWAAIITNN IR AZIREA

2.1 (5 Azwuw) NMUUAl ¢ : Z — Zs x Zs Hauiag

olx) = (22 — 2,23 —22) WazrcZ
asingaidn ¢ luieriduaniadnigiu (homomorphism)
warlinguunisiduandnigauuninuil uansdn Z/3Z = {0} x Z;

2.2 (5 Azwuw) WV = {e, i, , k} uda (V, ) iflungil Tnatfianu « Assialil

xle 1 J k
ele 1 j k
11 e k j
Jjlg k e 1
kElk 7 1 e

asmngUnie Faeduiasunandnigau (isomorphic) A V uazilungidey (sub-
group) ABY Sy



2. (10 AZWUYW) WUAAIITNN InEIAZIREA

2.1 (5 AzwUY) NMUUAl ¢ : Z — Zy x Zs Hauing

or) = (22 + 2,25 —22) WazxcZ
aaingaudn ¢ dluieriduanadnigiu (homomorphism)
wazldnguunisiduandnigauuninuils uandn Z/3Z = {0} x Z,

2.2 (5 azwuw) W K = {n,9,a,3} uaa (K, *) ungtl Inadlenu + fAastelild

Lo D BB D)| ¥
Lo ® 2 DD
® Lo D) 2|2
2 D 4L |3
D R D L b

asmngUnisFeedu nlaaun andmugin (isomorphic) fu K waziflungides (sub-
group) 1849 Sy

2. (10 AZWUYR) WWAAIITNN IR AZIDEA

2.1 (5 Azwuw) NMUUAl ¢ : Z — Zs x Zs Hauiag

or)= (22 —z,23+2) WazeZ
asingaidn ¢ luieriduaniadnigiu (homomorphism)
warlinguunisiduandigauuninuile uansdn Z/3Z = {0} x Z;
2.2 (5 Azwuw) W M = {I, A, B, C} {lungitiasnas GLy(R) uaa tnei
B
B
C

I
A

Qe ~~
Q) ~
~ s QA

Qe ~

aungUns Fenduiasunandigau (somorphic) iy M wazidungilees (sub-
group) U89 Sy
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3. (10 AZWLUU) AILAAIITNNIALIAZIALA
3.1 (5 azuuu) W (R, +, ) s uaz 2 € R derunisentiunislvadpe

a®b=arb &Wila,beR

AWNgadd (R, +, @) Wluss  (axbwunedda- - b)

3.2 (5 azuuu) W R {u3e uaz a,b € R a3ana
1 ab=a war ba=0>b uad a'=a
3. (10 AZUUY) AdLdn TN inaaziBan
3.1 (5 azuu) W (R, +, ) s uaz y € R danunisaiiiunisluiae
a®b=ayb dWiua,bcR

Asgalin (R, +,®) s (azbwnneisa -y - b)

k1]

3.2 (5 Azuuw) W R 115N uas a, b € R adldndin
01 ab=a Wy ba=1>b uan b* =10
3. (10 AZLUY) ALdRRTN lnsazIden
3.1 (5 azuu) W (R, +, ) i uay 2 € R denunisantiunislvaipe
a®b=ar’ &Wiua,beR

AaNgaddn (R, +,0) \uss  (az?bvunedha -z -z -b)

al

3.2 (5 AzuUY) W R 10U Uaz a, b € R aduandan
1 ab=a war ba=0>b uad a®=a
3. (10 AZUWUY) ALdAITN IneaziRen
3.1 (5 azuuu) W (R, +, ) s uaz y € R danunisaiiiuniglulae
a®b=ay’h dmiua,beR

AaNgaddn (R, +,©) Wliss  (agPbunnalva-y-y-b)

3.2 (5 azuwuu) W R {u3e uaz a,b € R a3ana

817 ab=a uway ba=1>0 uaq? b =15
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asal o =
4. (10 AZLLUU) @QLL’ZQ@Q'JﬁV]’]I@EI@ﬁZL@EIﬂ

4.1 (5 AZLUYU) RIATIRADLIIN

_[ pu—

N O K
o O O

(Y
O :z,y,z,w eR
w

{11 Seeiag (subring) Laz/vi3a lana (ideal) 189 Msz(R) vzalyl

4.2 (5 azuwuw) 1 I uaz J iuleansnasie Ruaz ¢ : R — (R/I) x (R/J) feulng
ory=U+rJ+r) GereR
Auand3n ¢ 1 WenduaAasnigIuaassa (ring homomorphism)
4. (10 AZLWY) AWAAIITNIREaTIRSA

4.1 (5 AZLUYU) A9ATIAFDLIIN

I —

o O 8
o o

z
wl| :x,y,z,w,t €R
t

11 Fesiael (subring) Laz/vi3e lana (ideal) 189 Ms3(R) vizalyl

4.2 (5 Azwun) W I uaz J Wlulahawasie R uaz ¢ : R — (R/I) x (R/J) Baulag
o(ry=r+1,r+J) GerecRr

AILLAAIIN %) i qui'ﬁ’umﬁaﬁmgmmm?a (ring homomorphism)



4. (10 AZWUY) NWAAITNN InEIAZIREA

4.1 (5 AZLUU) RIATIRADLIN

I = cx,y, 2w, t € R

o oK
~+~ 8
O O W

{11 Sesiagl (subring) Laz/vi3a lana (ideal) 189 Msz(R) vzalyl

4.2 (5 azuuw) 1 I uaz J iuleanswasie Ruaz ¢ : R — (R/J) x (R/I) figulng

o(r)=(r+Jr+1) GereR

AILAANIT @ 11 Wqﬁ%’umﬁaﬁmgmmm?a (ring homomorphism)

4. (10 AZLWY) AWAAIITNIREATIRA

4.1 (5 AZLUYU) A9ATIRFDLIIN

z
I = wl| x,y,z,w,t €R
t

o8 O
ow O

{11 Sesiael (subring) Laz/vi3e laaa (ideal) 289 Ms3(R) vzalyl

4.2 (5 zwun) W I uaz J Wlulahawasie R uaz ¢ : R — (R/J) x (R/I) Baulng

o(r)y=(J+rI+r) gerecR

AILLAAIIN %) i qui'ﬁ’umﬁaﬁmgmmm?a (ring homomorphism)
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5. (15 AZLWY) ARSI TN IRsaZIReA

5.1 (5 Azwuw) W @ : Z — Moy (Zg) Henuine

3a 0
a _—
»la) B a]
amsragandn ¢ il Nenduanfiadngiuaasss (ing homomorphism) vigalyl

52 (10 pzwuw) W R uaz S 1l nuald o« R — S luianduandmgiunadsa
(ring isomorphism) a3figa1{3n

81 R RN UWITIRNUIULAN a0 S 1Hula NI u WG
asa o =l
5. (15 AZLLUR) AILAAIR TN IR AZIRLA
5.1 (5 Azwuw) W ¢ : Z — Moy (Zg) Henuing
a 0

a = —_

p(a) [o 3a]
amsragandn ¢ il Nenduanfiadngiuaasss (ing homomorphism) vigalyl

5.2 (10 pzwuw) W R uaz S 1l nvuald o« R — S luianduandmgiuaadsa
(ring isomorphism) a3iga1{3n

81 S WRIANUITIRTUIULAN 1A R 1Tula N Rmaau WG



5. (15 AZLWY) ALAAI TN IAsaZIReA

5.1 (5 AzwUw) W @ : Z — Moy(Zy) Henulng
4a 0
pla) = B a]
amsragandn ¢ il Nenduanfiadngiuaasss (ing homomorphism) vigalyl

5.2 (10 pzwuw) W R uaz S 1l nuald ¢« R — S iluianduandmgiunadsa
(ring isomorphism) a3iga1{3n

81 R WRIANUWITIRNUIULAN a0 S 1Tula N RmIau WG
5. (15 AZLUU) ALdnRTNlntaziden

5.1 (5 AzwUw) W @ : Z — Moy(Zy) Benulng

pla) = lg 4%]

amsraaandn ¢ il Nenduaniadngiuaasss (ing homomorphism) vigalyl

5.2 (10 pzwuw) W R uaz S 1l nuald ¢« R — S luianduandmgiunadsa
(ring isomorphism) a3figa1{3n

21 S WRIANUITIRTUIULAN 1A R 1TulaiNRmaau WG
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6. (10 AZLUY) ALEANTNIRtAZIAA

6.1 (5 Azwuw) 1 R {uWiaT98 1 # 0 uaz a,b € R @9 ab = 1 aquansdn

i1 a lsiludansguel uan ba = 1
6.2 (5 Azwuw) asanuanlenariavnan laldlanaianiz (prime ideal) 289 Z1600
aal o =
6. (10 AZLUYU) ALAANITYINIALAZLREA

6.1 (5 Azwuw) 1 R {uWTaT98 1 #£ 0 uaz a,b € R4 ba = 1 auanadn

i1 a ldlusnsruel uda ab = 1

¥ ]
o

6.2 (5 Azwu) asanuanlanariavned laldlanaianie (prime ideal) 189 Zosgo

6. (10 AZWLUY) WUAAIITNN InEIAZIAEA

6.1 (5 Azwuw) 1 R {uiaTel 1 #£ 0 uaz a,b € R @9 ab = 1 auanadn

i1 a ldilusansruel uaa ba = 1
6.2 (5 AzwRR)aawnlefnaavna tdldlefaanie (prime ideal) 2189 Zggo
aal o =
6. (10 AZWUY) A9udnITM InaaziBen

6.1 (5 Azuuw) 1 R 13Tl 1 £ O uaz a,b € R 4 ba = 1 a3udnedn

i1 a ladilludamsauel uda ab = 1

6.2 (5 Azwuu) asanuanlenariavuan laldlanaiannz (prime ideal) 289 Zseoo
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7. (10 AZLLUY) @qmvl,@ﬁa"lmy'zgm (maximal ideal)‘Emﬂm@ﬁﬂmmmﬁmm
Loy X L
7. (10 AZLLUY) mm‘laﬁa“lmy'zgm (maximal ideal)Imﬂmi@ﬁml,@mﬁmm

Zyg X Ly

7. (10 AZLLUY) mm"l'aﬁdlmy'qw (maximal ideal)Imﬂmiﬁﬂmmmﬁmm

Ly X 2y

7. (10 Asuuw) A bana luaign (maximal ideal) IneNN3@RLLARTIIUD

Zs X L
2 8
8. (10 AZLLUY) AIATIAAALIN
2 + /=3 Wluan@nnaanaulaila (irreducible) lu Z[v/—3] visald
8. (10 AZLLKY) AIATIAAALAN

4 flu aun@nanwiz (prime element) T Z[/—3] visald

8. (10 AZWUU) AUAAI1 Z[y/—5] laitlu UF.D

8. (10 AZWUU) AuAAI1 Z[y/—7] laiflu UF.D



a9 9

9. (10 Azwww) W F flulas uaz a,b, ¢, d € F oed p(x) = 2% + ba® + cx + d € Flx]
igadn

facFa(e—a)|pl) fredle p(z) Dunpunasmeuls

9. (10 Azwuw) W F dludlas waz a,b,c,d € F Ioed p(z) = 2% + ba? 4+ cx + d € Fla]
gadn

p(x) Wunwunannauls fredle o e F s (x — ) | p(x)

9. (10 Azwww) 19 F fulas uaz a,b, ¢, d € F loed p(x) = 2% + ba? + cx + d € Fla]
Ngadn

WM a€F B4 (2 — o) fpla) fredle p(z) dunpnuasnauldls

9. (10 Azwww) W F flulas uaz a,b, ¢, d € F loed p(x) = 2% + ba® + cx + d € Flx]
igAaLdn

p(z) dumpnuaaneullld Fredle Ta€F G (z — a)  p(z)



T

10.

10.

10.

10.

10

(10 AZLUY) ASLARIITN InEALIBlA

10.1 (5 AzwuU) U Zs[z] a9 a € Zs fisannde
(*+zr+a)P =20 +23+1

10.2 (5 AzuuY) T Z;[z]/ (2* 4+ 1) aammenaunnsansaes 2z — 1+ (22 + 1)

(10 AZLUY) ALAAR TN IAEIAZIDE A

101 (5 AzuwR) W Zs[z] a9 a € Z; Tidenndes
(*+2+a)=a+2°4+2

10.2 (5 AzuuY) T Z;[z]/ (2? + 1) aammeniunnsanaes 2z — 2 + (22 + 1)

(10 AZLUY) ALAAR TN IAtIAZIDL A

10.1 (5 AzwUU) U Zs[z] a9 a € Zs NaDnPARY
10.2 (5 AzuuY) W Zs[z]/ (2 4+ 1) aammnnaun1samees 2z + 2 + (2 + 1)
(10 AZWUY) ALAAR TN IAtIATIDL A

10.1 (5 AzWUY) MU Z;[z] a9 a € Z3 Naannaas

10.2 (5 AzuUY) W Z;[z]/ (2 4+ 1) aammnnaunisanees 2z + 1+ (22 + 1)



\Raatagaularania Abstract Algebra 2564

1. (10 AZWUY) AuAARTY InLaIRe A
1.1 (5 Azwuw) Wo @ (R, +) — (C*, ) Baulag
@(r) = (cosx + isinx)?
naaaudn ¢ uilsiduaniadnigiu (homomorphism) visald uaznn Ker(y)
28911 a3
2

o(z) = cos® z + 2icoszsinz + i% sin’ x

2

= (cos? z —sin? z) + i(2sinz cos )

= cos2x + ¢sin2x
W,y € Razlaan

o(x +y) =cos2(x +y) +isin2(x + y)
= cos 2z cos 2y — sin 2z sin 2y 4+ ¢ sin 2 cos 2y + ¢ cos 2z sin 2y
= cos 2x(cos 2y + i sin 2y) + i sin 22:(cos 2y + i sin 2y)
= (cos 2z + i sin 2z)(cos 2y + i sin 2y)
= p(z)p(y)

Aariu o luileriduaniadougiu - #
uazazlsdn

Ker(p) ={z € R: p(z) =1}
={x €R:cos2x +isin2z =1}
={z € R: cos2z = 1 uaz sin2zx = 0}

—{z € R: 2 = 2kn o k € Z})
={kr:keZ}
=(m) #

1.2 (5 azuuw) W G Junsendidenis ¢ : G — G dulaiduanfiadnigiu nviuald
H={hecG:ph?) =e¢}
awingadn H dlungdeesves G

uniigad. annmdn G dungdendideuds o : G — G ulsfiuaiiadugu
Aziiudn e € G uay

upe e € H oo H # &

e abl e Houwluw H < G



1. (10 AZLUY) ALEAIINInEATIREA
1.1 (5 Azuuw) We @ (R, +) — (C*, ) Baulng
o(x) = (cosz — isinxz)?

AIMTIRNADAUIN @ Lﬂuﬁqﬁﬁumﬁaﬁuﬁm (homomorphism) viTaldl Lazyn Ker(y)

8911 Na3an
. ) . . )

o(xr) = cos”x — 2icoswsinx + i sin” x

= (cos? z — sin? ) — i(2sinz cos )
= cos2x —1sin2x

W,y e Razldan

oz +y) =cos2(x+y)—isin2(x +y)
= €08 2x cos 2y — sin 2z sin 2y — ¢ sin 2 cos 2y — ¢ cos 2x sin 2y
= cos 2z(cos 2y — isin 2y) — i sin 2z(cos 2y — i sin 2y)
= (cos 2z — isin 2z)(cos 2y — isin 2y)
= ¢(x)e(y)

aadu o iiluiariduaiadugiy #
uazazlsd

Ker(p) ={z e R: p(z) =1}
={x eR:cos2x —isin2z =1}
={z € R:cos2z = 1uaz sin2z = 0}

:{Z'ER:QZ':QkWLﬁ@kEZ}
={kn:keZ}
=(m) #
1.2 (5 pzuwuw) W G Lﬂuﬂg‘ﬂmﬁﬁﬂuﬁ@'q ¢ : G — G duilariduaniadoigu ninvuali
H={heG:ph?=c¢}

agaldn H dlungleesves G

uniigay. annmdn G ungtendideuds ¢ : G — G dulsiduafiadnigu
azfiuin e € G uag

WuAn e € H aaiu H # @
W a,b € Hazlddn p(a?) = e uaz p(b?) = e aziiu

p(ab™)?) = p(a?2) = p(a®)olb?) = p(a?)p(() )
= o) (p(?) L =ee =

AR abl € Hawlw H < G



1. (10 AZLUY) ALEAIINInEATIREA
1.1 (5 Azuuw) We @ (R, +) — (C*, ) Baulng
@(x) = —(sinz + i cos z)?
AIMTIRNADAUIN @ Lﬂuﬁqﬁﬁumﬁaﬁuﬁm (homomorphism) viTaldl Lazyn Ker(y)
2891 WA

o(r) = —sin?z — 2isinz cosx — i% cos® &
= (cos’ z — sin? ) — i(2sinz cos )

= cos2x — 1sin2x
W,y e Razldan

oz +y) =cos2(x+y)—isin2(x +y)
= €08 2x cos 2y — sin 2z sin 2y — ¢ sin 2 cos 2y — ¢ cos 2x sin 2y
= cos 2x(cos 2y — isin 2y) — i sin 2z(cos 2y — i sin 2y)
= (cos 2z — isin 2z)(cos 2y — isin 2y)
= ¢(x)e(y)

Aadu o iiuiariduaiadugiy #
uazazlsd

Ker(p) ={z e R: p(z) =1}
={x eR:cos2x —isin2z =1}
={z € R:cos2z = 1uaz sin2z = 0}

= {z € R: 20 =2kr flok € Z}
={kn:keZ}
=(m) #

1.2 (5 azuuw) W G fdungendidends ¢ : G — G dulaifuanfiadnigiu nvuald
H={heG:ph3) =e}
agaldn H dlungleesves G

uniigay. annmdn G ungtendideuds ¢ : G — G dulsiduafiadnigu
azfiuin e € G uag

WAn e € H aaiu H # @

AR abl € Hawlw H < G



1. (10 AZLUY) ALEAIINInEATIREA
1.1 (5 Azuuw) We @ (R, +) — (C*, ) Baulng
@(x) = —(sinz — i cos z)?
AIMTIRNADAUIN @ Lﬂuﬁqﬁﬁumﬁaﬁuﬁm (homomorphism) viTaldl Lazyn Ker(y)
8911 Na3an
. .. 92 .. .2 2
p(x) = —sin” z + 2isinz cosz — i“ cos” x
= (cos? x — sin? x) + i(2sin z cos z)

= cos 2x + i sin 2x
W,y e Razldan

oz +y) =cos2(x+y)+isin2(x+y)
= €08 2x cos 2y — sin 2z sin 2y + ¢ sin 2 cos 2y + ¢ cos 2x sin 2y
= cos 2x(cos 2y + isin 2y) + isin 2z (cos 2y + i sin 2y)
= (cos 2z + isin 2x)(cos 2y + i sin 2y)
= ¢(x)e(y)

aadu o iiluiariduaiadugiy #
uazazlsd

Ker(p) ={z e R: p(z) =1}
={x eR:cos2x +isin2z =1}
={z € R:cos2z = 1uaz sin2z = 0}

:{Z'ER:QZ':QkWLﬁ@kEZ}
={kn:keZ}
=(m) #
1.2 (5 pzuwuw) W G Lﬂuﬂg‘ﬂmﬁﬁﬂuﬁ@'q ¢ : G — G duilariduaniadoigu ninvuali
H={heG:ph® =e}

agaldn H dlungleesves G

uniigay. annmdn G ungtendideuds ¢ : G — G dulsiduafiadnigu
azfiuin e € G uag

WuAn e € H aaiu H # @
Wa,b € Hazldd p(a®) = e uaz p(b?) = e aziiu

P((ab™)%) = p(a® ) = p(a®)p(b™) = p(a®)pl(B%) )
= (@) (") = e =

AR abl € Hawlw H < G



v
UAf 2
2. (10 AzUUY) AsLdnsainaaziden
2.1 (5 AZWUU) NMUUATT ¢ : Z — Zo x Zs3 Henulag
o(zx) = (22 + x, 23 + x) Hezez
Aigandn ¢ uiaridusniaduigiu (homomorphism)

warldnguiunieiduandnigiuuniivuii uaned Z/3Z = {0} x Z;
A8 W,y € Z aglddn

pe+y)=((z+y)?+(@+y),(@+y)?’+(@+y))

2?4 2zy + Y2 + (z +y), (@3 + 32y + 32y* + y°) + (z + y))
22 +2zy +y? + (x +y), (23 + 32y + 32y? + y3) + (v + v))
(@2 +2) + (y? +y) + 22y, (23 + z) + (v° + y) + 3zy? + 3zy?)
(@2 +2)+ (W2 +y)+0,(x®+2)+ (y3+y) +0)
=@2+z, 25+ 2)+ (W2 +y,9v° +v)

e(@) + »(y)

(
=

=
(
(

QAU

Ker(p) ={x € Z : p(z) = (0,0)}
={z€Z: (224,23 +z)=(0,0)}
={z€Z:2]|(2®+z) uaz 3| (3 +
={re€Z:3|x}=3Z

+)}

esann p(0) = (0,0), ¢(1) = (0,2) waz p(2) = (0, 1)
Ran(p) = {0} x Z3
Imﬂmmjuwﬁqﬂrﬁumuﬁugﬂuumﬁuﬁq aZ189n Z /Ker(ip) = Ran(yp) e
7/37. = {0} x Zs

2.2 (5 azwu) W K = {e,a,b, c} uda (K, *) ilungd lnedlenu * asialily

*‘eab c
ele a b ¢
ala e ¢ b
blb ¢ e a
cle b a e

aamngdnsFeeduiaaunandnigau (isomorphic) fiu K uwazilungtldes (subgroup) 284 Sy
A8 4L 2z € K azlaan
Te(x)=exz, Ty(z)=axz, Tp(x)=bxx wazr T(z)=cxzx

Faru H = {T., Ty, Ty, T} Lﬂumﬂf;ﬁwmamﬂ@ﬂu aziulddndn (e — 1,a = 2,0+ 3, ¢+ 4)

7 — e a b ¢ e a b c e a b ¢ e a b c
o e a b c)J’\a e ¢c b)J’\b ¢c e a)’\c b a e
~ 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 N
o 1 2 3 4/’\2 1 4 3)°’\3 41 2)’\4 3 21 o
Ld‘ﬂx‘i@ﬂﬂKgHLLﬂzH%Nﬁﬂ&uK%N%QN§54



2. (10 AzwUY) Adudnnannlasaziaen
2.1 (5 AZWUY) MUUALE ¢ : Z — Zy x Zs Henulne

o) = (22 —z,23—2z) WezelZ
wiigaidn ¢ ilulsiduaniadugau (homomorphism)
wazldnguunieiduandnigiuuniivii uansdn Z/3Z = {0} x Z;

A8 W,y € Z aZlsin

(2 —z) + (y2 — y) + 2zy, (¢3 — 22) + (y° — 2y) + 3ay? + 32y?)
(22 —2) + (y* —y) + 0, (23 — 22) + (y* — 2y) +0)

= (22 —z, 2% = 22) + (y* — 2y, y° — 2y)

= () + ¢(y)

(
(
= (2?2 +2zy+y? — (x+y), (3 + 32y? + 3zy? + y3) — 2(x + v))
(
(

QLU

Ker(p) ={z € Z: p(x) = (0,0)}
—{ze€Z: (22— 23— 2x)=(0,0)}
={2€Z:2]|(2*—x) uwaz 3| (z* —22)}
={x€Z:3|x}=3Z

ilesann ©(0) = (0,0), p(1) = (0,2) waz ¢(2) = (0,1)
Ran(p) = {0} x Z3
‘Emmqwﬁwﬁqﬂ’%ummﬁugﬂuumﬁuﬁq aZl#4n Z /Ker(y) = Ran(y) tuite
7,/3Z = {0} x Zs

2.2 (5 Azwuw) WV = {e,i, 4, k} ua (V, ») flungd Inefienw « Assialy

«|le i j k
ele 1 j k
ili e k j
ilg k e 1
klk 5 1 e

asmngtnnsiEaeduiasunandnignu (isomorphic) it V uwaziflunsileies (subgroup) 284 Sy
3891 §115U 2 € V azlsin

Te(zr) =exz, Ti(x)=ixz, Tj(z)=jxz way Ti(z)=kxx

£
o o

W H = {T.,T;,T;, Ti,} Lﬂuﬂgﬂﬁdﬁﬁmﬁmﬂgﬂu aziiuladndn (e — 1,7 — 2,§ — 3,k > 4)
- e i j k e 1 j i j k e
ol \e i 5 k)\i e k ik e i) \k
~ 1 2 3 4 1 2 3 4 1 2 3 4 1
o 1 2 3 4/’\2 1 4 3)°’\3 4 1 2/)’\4

eV Huas HE N AV X NG N < Sy

o~
~

LW N . =
SACE
o
N———
—

N W
—
N———
——
Il
=



2. (10 AzwUY) Adudnnannlasaziaen
2.1 (5 AZWUY) MUUALE ¢ : Z — Zy x Zs Henulne
o) = (224,23 - 2z) WezelZ

wiigaidn ¢ ilulsiduaniadugau (homomorphism)
wazldnguunieiduandnigiuuniivii uansdn Z/3Z = {0} x Z;
A8 W,y € Z aZlsin

(z+y)?2+(z+y),(z+y)3 -2 +y))
= (22 + 20y + 2 + (z +y), (23 + 3zy? + 3zy? + y3) — 2(z + y))
= (22 + 22y + 2 + (x + y), (23 + 3zy? + 3zy? + y3) — 2(x + y))

p(r+y) =

(@2 +2) + (y* +y) + 23y, (2% — 22) + (v — 2y) + 3zy? + 3zy?)
((2? +2) + (y° +y) + 0, (2% — 22) + (y* — 2y) + 0)
= (@2 +x,23—22)+ (v +y,y° — 2y)

o(x) + ¢(y)

AziudN
Ker(p) = {z € Z: p(z) = (0,0)}

={z€Z: (22 + x,23 - 2x) = (0,0)}

={2€Z:2]|(2*+x) uar 3| (z* —22)}

={x€Z:3|x}=3Z
ilesann ©(0) = (0,0), p(1) = (0,2) waz ¢(2) = (0,1)

Ran(p) = {0} x Z3

‘Emmqwﬁwﬁqﬂ’%ummﬁugﬂuumﬁuﬁq azlgian Z/Ker(ip) = Ran(yp) e

737 == {0} x Z3

2.2 (5 Azwun) W K = {n,1,n,9} uds (K, ) ilungl nedenw « aesiallil

Lo D 2 D| ¥
Lo D X2 DD
D L D 2|2
2 D 4L D
DR D L | L

asnngtnsiEaeduiasunandnignu (isomorphic) it K waziflunstleas (subgroup) 284 Sy
A8 i 2 € K azlaan
Th(z) =nxz, Ty(zr)=a*z, Ta(z)=nxz uwar Tiy(z)=9%zx

vy H = {T.,T;, Tj, Ty} Lﬂuﬂgﬂﬁ'ﬁﬁmﬁmﬂgﬂu aziuladndn (n— 1,1 — 2,A — 3,9 — 4)
oo {(ﬂ ! A q) ’ (ﬂ 1 A <1> }
n n n oA ¢ A T N
~ 1 1 2 3 4 1 2 3 4 N
o 1 "\2 1 2/°\4 3 2 1 o

e KX Husse HENawlw K X N@ N < S,

NN 2 e
w W
FENYEN
~_

B W & 3
w
N
N

W =
=N 4L
[



2. (10 AzwUY) Adudnnannlasaziaen
2.1 (5 AZWUY) MUUALE ¢ : Z — Zy x Zs Henulne
oz)= @2 —z,25+z) derez
wiigaidn ¢ ilulsiduaniadugau (homomorphism)

wazldnguunieiduandnigiuuniivii uansdn Z/3Z = {0} x Z;
A8 W,y € Z aZlsin

(+y)?—(z+y),(z+y)?+(z+y))

2%+ 2zy +y? — (z +y), (23 + 32y + 32y* + y°) + (z +y))
= (22 4+ 2xy +y2 — (v +y), (23 + 32y? + 3xy2 + y3) + (x + ¥))
a? — ) + (y* —y) + 22y, (23 + 2) + (¥ + y) + 3zy? + 32y?)
?—z)+ -y +0,(@*+2)+ (y*+y) +0)

=(2? —z, 2% —2) + (¥’ —y,9* + )

= ¢(z) + »(y)

o +y)

=
=

QLU

Ker(p) ={z € Z: p(x) = (0,0)}
={zeZ:(a®—z23+z)=(0,
={2€Z:2| (2> —2) war 3| (x
—{z€Z:3 |2} =3

0)}
4 2)}
ilesann ©(0) = (0,0), p(1) = (0,2) waz (2) = (0,1)

Ran(p) = {0} x Z3
‘Emmqwﬁwﬁqﬂ’%ummﬁugﬂuumﬁuﬁq aZl#4n Z /Ker(y) = Ran(y) tuite

7,/3Z = {0} x Zs

2.2 (5 azuuw) W M = {I, A, B, C} flunjdeasaas GLy(R) uan Tned
C

QW ~|~
WA~

B

B C
C B
I A
A T

QW ~| -

mmﬂ'gﬂmiﬁmﬁuLﬂﬁﬂuﬁmuzﬁ“mgm (isomorphic) fiu M wazilungieias (subgroup) 184 Sy
3891 §115U X € M azlsdn
T(X)=1X, Tu(X)=AX, Tp(X)=BX uw:z To(X)=CX

v
v o

WWH = {T;,Ta, T, Tc} Lﬂuﬂa;ﬂ?;‘%ﬁﬂqﬁULﬂ?iﬂu azwiuladndn (I 1, A +— 2, B+ 3,C +— 4)
I— I A B C I A B C I A B C I A B C

o I A B C)’\A I C B)’\B C I A)’\C B A I

~ 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 N

o 1 2 3 4/’\2 1 4 3)°’\3 41 2/)’\4 3 21 -

Wewann M 2 Huar H X NduluM X Naa N < S,
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3. (10 AzwUY) adLdnRtnlnsaziden

3.1

3.2

(5 mzwuw) I (R, +, ) s uay 2 € R fenunisaniiunislneiae
a®b=azxb @&Wiua,beR
AeNgaudIn (R, +, ©) s (azb vanaia - - b)

uniigad. W (R, +, ) \difsuaz 2 € R
Aziudn (R, +) dWungilenii@sy ieanefiazuansdn (R, ©) Lﬂuﬁ'mg‘ﬂ
Wa,b,ce Razldn
a® (boc)=a® (bxc) = ax(bxc)
= (azxb)xc = (axb) ® ¢
=(a®b)oOc

o

o 2 = = .
JUR © N@NU@ﬂWiLﬂ@ﬂuﬂ@‘N

a®(b+c)=azx(b+c)=axb+arc=(a®b)+ (a ®c)
b+c)0a=(b+c)ra=bra+cra=(bOa)+ (cOa)

W © HantAnisuanuas aalladn (R, +, ) wluda

(5 Azuuw) 1 R W uaz a,b € R awuansin

41 ab=a WA ba=b war a*=a

uniigaw. 1% a,b € R annidn ab = a uaz ba = b azldin

a®> = aa = (ab)a = a(ba) = a(b) = ab = a

zR



3. (10 AzWUY) AdudnRannlnsaziaen

3.1

3.2

(5 Azwuw) I (R, +, -) i3 uaz y € R Januniaadunisvadae
a®b=ayb &Wiua,bER
awigadn (R, +,©) 1lusa (azb vanedea -y - b)

uniigad. W (R, +, ) s uazy € R

Aziiudn (R, +) Wungendineu aswenazuandn (R, ©) wWuiangd
Wa,b,ce Razlain

a®(boc)=a6 (byc) = ay(byc)
= (ayb)yc = (ayb) © ¢
=(a®b)Oc

ZR

® Hantmnaaeungs

a®(b+c)=aylb+c)=ayb+ayc=(a®@b)+ (a®c)
b+c)0a=(b+cya=bya+cya=(boa)+ (c®a)

W @ Haninisuanuas agulaan (R, +, ©) i

(5 pzuuw) 19 R Ui uaz a, b € R a3uanein

M ab=a uay ba=>b uar b* =b
a a ¥ a )
uniigad. W a,b € R auuidn ab = a uaz ba = b azldin

b?> = bb = (ba)b = b(ab) = b(a) = ba = b

zR
2

bt =02 =bb=1b>=b



3. (10 AzWUY) AdudnRannlnsaziaen
3.1 (5 Azuuw) WY (R, +, ) lvie uay = € R Janunisadunisvadae
a®b=ax’ @&Wiua,beR
afigaddn (R, +, ) 1lusa (az?b vanefsa -z - 2 - b)
uniigad. 1 (R, +,-) s uazz € R

Aziiudn (R, +) Wungendineu aswenazuandn (R, ©) wWuiangd
Wa,b,ce Razlain

a®((boc)=a0 (bz’c) = az’(br’c)
= (az?b)z’c = (azb) O ¢

=(a®b)Oc
e ¥ A em a4
patli @ Nandpnisidasungu

a®(b+c)=az*(b+c)=ar’b+az’c = (a®b) + (a ® ¢)
(b+c)oa=(b+c)r’a =br’a + cx’a = (bOa) + (c®a)

v
v o

Aatll © HaniAnisuanuas agUllaan (R, +, ©) s

3.2 (5 Azuuu) W R 159 ez a, b € R adlangan

h ab=a way ba=b U1 a®>=a
a L4 ¥ a F
UNNFAUY. Wa,b e Rauumdn ab = a uaz ba = b azlsin

a®> = aa = (ab)a = a(ba) = a(b) = ab = a

zR



3. (10 AzWUY) AdudnRannlnsaziaen

3.1

3.2

(5 Azwuw) I (R, +, -) i3 uaz y € R Januniaadunisvadae
a®b=ay’b @& Wiua,bcR
aigaddn (R, +,©) e (ay?bwinedea -y -y - b)

uniigad. W (R, +, ) s uazy € R

Aziiudn (R, +) Wungendineu aswenazuandn (R, ©) wWuiangd
Wa,b,ce Razlain

a®((boc)=a0 (by’c) = ay?(by’c)
= (ag?b)y’c = (ay®b) © ¢
=(a®b)Oc

v
v o

A a4
iU © HandRnslasungs

a®(b+c)=ay’(b+c)=ay’b+ay’c=(a®b)+ (a®c)
(b+c)oa=(b+c)y*a=by’a+cy’a= (bOa)+ (cOa)

W © HantmEnisuanuas aalladn (R, +, ) wida

(5 pzuuw) 1 R Ui uay a, b € R auansin

M ab=a uwar ba=0>b uaar b> =10
a L4 ¥ a F
UNNFAUY. Wa,b e Rauumdn ab = a uaz ba = b azlsin

b? = bb = (ba)b = b(ab) = b(a) = ba = b

zR

b =bb=(bb=0b>=b
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4. (10 AZLUY) AdudnIn inaaziden

4.1 (5 AZLLUY) AATIAEALIN

z 0 y
1= 0 0 0| :2,y,2z,weR
z 0 w
\lu Sesiae (subring) uaz/vize lada (ideal) 199 Ms3(R) vivald
z 0 y a 0 b
AW |0 0 0] waz |0 0 0 Wuan@nlu I azlsdn
z 0 w c 0 d
r 0 y [a 0 ] [ +a 0 y+b
0 0 O|+(0 0 0] = 0 0 0 el
z 0 lc 0 d] [ z+c 0 w+d
x 0 yl| [a 0 b] [za +yc 0 xb+yd
0 0 O 0 0 0| = 0 0 0
z 0 w] |ec 0 d] (za+we 0 2b+wd
iy T ihi3eeiasaaq M33(R)
AU
[1 1 171 0 1] 2 0 2]
1 11 0 0 0]=12 0 2 ¢ I
_1 1 1_ _1 0 1_ _2 0 2_
[1 0 17 1 1 1] 2 2 2]
0 0 O 1 1 11 =1({0 0 O ¢ I
10 1|11 1] [22 2

fude 1 lidulefiaann uazlenadne Mss(R) s 7 bidulefiaaes Mas(R)
4.2 (5 mzwuw) 19 I uay J ilulefhaaasia Ruay o : R — (R/I) x (R/J) feulne

o(ry=U+rJ+r) dereR

AWAANIN i) ﬁaﬁ"ﬁ'umﬁaﬁ’mg'mmm?a (ring homomorphism)
uniigad. 1 a,b € Razldin

pla+b)=UT+ (a+b),J+ (a+Db))
=((I4+a)+{T+0b),(J+a)+ (J+D))
(I+a,J+a)+ (T +0b,J+Db)
=M)+¢@
= (I + (ab), J + (ab))
= +a)I+b),(J+a)(J+Db))
(I+a,J+a)(I+b,J+Db)
= p(a)p(b)

o

Aaidu o luiariduannadugiuaedse

el



4. (10 AZWUY) AWAANINNInsaTIReA

4.1 (5 AZLUY) AWATIRABLIN

7=

o O 8

O o

z
w| rx,y,z,w,t €R
t

\{lu Sesiae (subring) uaz/viza lasa (ideal) 109 Mz3(R) vivald

T Yy =z a b c
AW |0 0 w|luaz |0 0 d
0 0 ¢ 0 0 e
T Yy =z
0 0 w|+
0 0 ¢
T Yy =z
0 0 w
0 0 ¢

pati 1 iiisetiasaas Mss(R)
AZLIUT

OO»—I“»—I»—A»—I

1
1
1
1
0
0

oo e O o

oo T oo o

—_ = - oo

=== OO

T T O (A G T U S

Wuanntnlu I azlaan

[z4+a y+b z+c¢

0 0 w4d| €1
| O 0 t+e
[xa xb xc+ yd+ ze

0 O we el
10 0 te
1 [ 1 3]

=11 3| ¢r
| 113
i (3 3 3

=11 1] ¢1I

1 11

ude I iflenaan uazledadne M33(R) i 1 lidulenares M33(R)

4.2 (5 mzwuw) 1 I uay J luledasasie Ruaz ¢ : R — (R/I) x

p(r) =

ALAAIIN o 1T W\aﬁ"ffumﬁﬂﬁ'mg'\umm?\i (ring homomorphism)

unigad. Wa,b € Razlii

pla+b) =

p(ab)

Aatiu o luileriduaniadnignuredss

—~ o~

((a—l—b)-{—],(a-{—b)—f—J)
((a+ 1)+ b+1),(a+J)+
+1la+J)+
¢(a) + ¢(b)

ab) +

(a
(
(
= (a

I,(ab) + J)
a+ )b+ 1I),(a+ J)(b+J))
Y La+ J)b+1,b+J)

p(a)p(b)

(R/J) Henulag

(r+1I,r+J) dereR

(b+1,b+J)

b+ J))



4. (10 AZWUY) AWAANINNInsaTIReA

4.1 (5 AZLUY) AWATIRABLIN

I =

O O R

Yy oz
w 0| :x,y,z,w,t € R
t 0

il Sesiae (subring) uaz/viza lasa (ideal) 199 Mz3(R) vivald

T Yy z a b c
BN |0 w 0 war [0 d 0| Wuanr@nlu I azlaan
0 ¢t 0 0 e O
T Yy z [a b c] [z 4+a y+b z2+c
0 w 0|+ ]|0 d 0| = 0 w+d 0 el
0t o0 [0e0 |0 t+e 0O
x y 2| [a b c] [za b+ yd+ ze zc
0 w O |0 d 0] =1{0 wd 0| el
0t 0lloe o0 |o te 0
siari 1 Thiaeienaes M33(R)
ALLUIN
1 1 171 1 1] [1 3 1]
1 1 1{]0 1 0l =11 3 1|¢I
11 1] o1 0] |13 1]
[1 1 171 1 1] [3 3 3]
01 0 11 1|=1(11 1|¢I
0o 1 0] [1 1 1] |11 1]

fude I LiduleRiaan uazleRadne Mss(R) sedu I bidulefiaaes Mas(R)
4.2 (5 pzwuw) 19 I uaz J ilulenawadds Rusz ¢ : R — (R/J) x (R/I) Sl

o(r)=(r+Jr+1) dereR

ALAAIIN o 1T Wﬂﬁ'*ffumﬁﬂé'mgﬂumm?a (ring homomorphism)
unigad. Wa,b € Razldi

pla+b)=((a+b)+ J,(a+b)+1)

((a+ )+ b+ J),(a+1)+ (b+1))
=(a+Jya+I)+ b+ Jb+1)
o(a )+<p(b)

((ab) + J, (ab) + 1)
((a+J)(b+J) (a+1)(b+1))

p(ab)

=(a+Ja+ )b+ Jb+1)
p(a)p(b)

v
o/n/

Aatiu o uileriduaniadnignuaedss



4. (10 AZWUY) AWAANINNInsaTIReA
4.1 (5 AZWUY) AIATIRAEDLIN

z
I= w| rx,y,z,w,t €R
t

o8 O
ow O©

\{lu Sesiae (subring) uaz/viza lasa (ideal) 109 Mz3(R) vivald

0 0 =z 0 0 c
W |z v w|uwaz |a b d| duan@nlu I azldan
0 0 ¢t 0 0 e

0 0 =z 0 0 ¢ [0 0 z+c
x y w|+]|a b =|z4+a y+b w+d| el
00 t] [00 e 0 0 t+e
0 0 z] [0 0 (] [0 0 ze
r y w| |la b = |ya yb zc+yd+we| €l
00 t|]|lo00e |0 0 te
siari T hiatienaes M33(R)
AU
[1 1 17 [0 0 1] [1 1 3]
1 1 1 1 1 1|=1(11 3|¢I
11100 1] |11 3
0 0 1][1 1 1] [1 1 1]
11 1|(1 1 1|=]|33 3|¢I
00 1] [1 1 1] [1 1 1]

fude I LiduleRiaan uaslenadne Mss(R) sedu I bidulefiaaes Mas(R)
4.2 (5 pzwuw) 19 I uaz J ilulenawadds Rusz ¢ : R — (R/J) x (R/I) Sl

ory=(J+r,I+r) dereRr

ALARIIN o 1T Wﬂﬁ'*ffumﬁﬂé'mgﬂumm?a (ring homomorphism)

unigad. Wa,b € Razldi

ola+b)=(J+(a+b), I+ (a+D))
=({(J+a)+ (J+0b),(I+a)+ (I+D))
=J+a,I+a)+(J+0bI+D)
:sO() ©(b)

p(ab) = (J + (ab), I + (ab))
= ((J + )(J+b) (I +a)(I+Db))
= (J+a,I+a)(J+b1I+b)
= p(a)p(b)

v
o/n/

Aatiu o luileriduaniadnignuaedss
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5. (15 AzwUY) addnntnlnsaziden

5.1 (5 Azww) 1 ¢ : Z — Moo (Ze) Hanulng

e =y 1

AIFTIRAALIN o 1T Wﬂﬁ‘ﬁ'umﬁﬂﬁ/mg'mm'm?a (ring homomorphism) ¥138 14
389 W a, b € Z azlaan

EEHN S -
p(ab) = _3(81)) % = 9gb fb] iesan 3 = 91w Zg
[ 2[5 [ 5
Faths U o luiariduannadugiuaeds
52 (1 Oaﬂz HY) ) W R uaz S iz iuunli o : R — S iluieifuandmgiunads (ring isomorphism)
AINGAUI

81 R IRl e Ui s kaa S iulau i uss

unigad. W : R — S duilarduandnigiuredds azlddn o iluilsiduanfisdnigiuaedds uuy 1-1 uaziio
i .

anumdn R iulamudsaruausin 1 a, b € Sazlddndl o,y € R% o(x) = a waz o(y) = b

ANNFIN ab = 0g iU

05 = ab = p(z)p(y) = p(zy)

HuAe xy € Ker(p) esann o Wuieridu 11 azlddn Ker(p) = {Og} vi30 2y = Op
wazilesann B iulamudesnunnia andi o = 05 vie y = 0 aqUlden

a=¢(z) =¢0r) =05 W70 b=(y) = ¢(0r) = 0g

JuAa S 1WulamuFaanuauis []



5. (15 AZWUY) AR lnsaziaen

5.1 (5 AzwUU) W @ : Z — Mao(Zg) Hanulne

a O
a pr R
o=y o
am999a8191 ¢ u NeariduaAgsdngIunadss (ing homomorphism) visals
3891 1 a, b € Z azlaan

oo =['0" el =[N0 st
SR 30 N R
o(ab) = %b 3(21))} = Cgb 92(;] iesann 3 = 9 Z
i e[ 2] 8-

Aatiu o luileriduaniadnignuaedss

52 (10 pzwuy) W R uaz S ilise duunli p : R — S fuWenduandmugiuaassa (ring isomorphism) aaiigail
7

841 S R IALULITIANUIUAN ka9 R DuIAm Wi un e

uniigad. 1 o : R — S duisiduandigiuaesss azlddn ¢ uaz o1 iduisiduaniadugiuaesss wy
1-1 uaziiai

anumdn S ulamu@eanuauiin Wa, b € R azldd il o(a), p(b) € S

AuNAIN ab = 0p 2viu

p(a)p(b) = p(ab) = p(Or) = 0s

iesann S ulamideiuuiu asi o(a) = 0g v38 (b) = Og
1A a € Ker(p) wTa b € Ker(y) 1Wasann ¢ Wluierddu 1-1 azladn Ker(¢) = {0g} aziu

a=0pg '121%“@ b=0g

JuAe R ulamudeanunuis []



5. (15 AZWUY) AR lnsaziaen

5.1 (5 AzwUU) W ¢ : Z — Moo (Z12) Hanuine

e =y

am999a8191 ¢ u NeariduaAgsdngIunadss (ing homomorphism) visal

3891 1 a, b € Z azlaan

v(a+0b)

4(a+b) O da+4b 0
0 a+b 0 a-+b
[da+4b 0 | [4a © 4b 0
0 a+b}_ 0o alt 0 b}_w(a)Jr@(b)
A(ab) 0] [16ab 0 y -
0 ab] =1 ab} Weasan 4 = 16 W Zgo

[4a-4b 0] [4a O] [4b O] _
0 a@-bl |0 al |0 b|

p(a)p(b)

Aty o luileriduaniadnignuaedss

5.2
N

(10 Azuuw) W R uaz S ihise nvuald o : R — S duienfuandugiuaasss (ring isomorphism) asiigasf

841 R ulpal il iaan i s 4aa S iulasuiiaanun sy

uniigad. 1 o : R — S fduisiduandnigmzedss azlddn ¢ dulsidusfiadngiueedss uuy 1-1 uaziia

=3
AN

annmdn R dulamumdeanuwsin 1 a, b € Sagldinfiz,y € RTo(x) = a uaz (y) = b
ANNFAIN ab = 05 iy

0s = ab = o(z)p(y) = p(zy)

uAe Ty € Ker(p) Wasann o luiaridu 1-1 azladn Ker(p) = {0} vita 2y = Op

uaztiesan R iulamuideanuauiin aviis o = 0 e y = 0 agdladn

a=p(x) =p(0r) =0g ¥0 b= @(y) =¢(0r) = 0g

uAe S WulANLITIRUILAN []



. (15 AzwUY) AsdnsRtnnlnsaziden

5.1 (5 AzwUU) W ¢ : Z — Moo (Z12) Hanuine

e =5 o

am999a8191 ¢ u NeariduaAgsdngIunadss (ing homomorphism) visals
aa o v EZ
3891 W a, b € Z azlaan

v(a+0b)

a+b 0 _|la+b 0

0 4(a+b)] | 0 4da+4b

a+b 0 | _[a 0 b 0]

0 da+4b _{0 4a]+[0 41)}_“’(“”@([))

Aty o luileriduaniadnignuaedss

52 (10 pzwuy) W R uaz S ilise duunli p : R — S fuWenduandmugiuaassa (ring isomorphism) aaiigail

91

841 S R IALULITIANUIUAN ka9 R DuIAm Wi un e

uniigad. 1 o : R — S duisiduandigiuaesss azlddn ¢ uaz o1 iduisiduaniadugiuaesss wy

1-1 WAZYIIDa

annman S iulamudeanuawsin 18 a, b € R azldand o(a), ¢(b) € S

AuNAIN ab = 0p 2viu

p(a)p(b) = p(ab) = p(Or) = 0s

iesann S ulamideiuuiu asi o(a) = 0g v38 (b) = Og
1A a € Ker(p) wTa b € Ker(y) 1Wasann ¢ Wluierddu 1-1 azladn Ker(¢) = {0g} aziu

a=0pg '121%“@ b=0g

JuAe R ulamudeanunuis []
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6. (10 AzWUY) AuARRINNTnsazIRen

6.1 (5 Azwuw) f R {lu3eTel 1 # 0 uaz a,b € R 39 ab = 1 a9uanain

& o Tdusavnsaue uds ba = 1

unigad. W R hisedel 1 £ 0usz a,b € Rivab =1
annfdn a lidusiamnsguel azlddn

a(ba —1) =a(ba) —a = (ab)Ja—a=la—a=a—a=0

i1 ba — 1 # 0 azdaudariy o dusamsaued Al ba — 1 = 0430 ba = 1

6.2 (5 AzuUY) aauulenanauai ladldlafaianne (prime ideal) iauuareas Zigoo
A8y Aangtun 1600 = 16 - 100 = 24 - 22 . 52 = 26 52 aglgidn

7(1600) = 7(2% - 5%) = (6 + 1)(2 + 1) = 21

vl Zygoo Nlenavianus 21 lafa
warledaanyd 2 lofia Ao (2) uay (5) da

sonlenarioedlildloraeniziniu 21 — 2 =19 #

6. (10 AzWUY) AuaANINNInsazIRen

6.1 (5 Azwuw) 1f R {lu3eTel 1 # 0 uaz a,b € R 19 ba = 1 a9uanaan

i1 a Tliudansduel udn ab = 1

uniigad. W R ihi3eEel 1 £ 0 uwaz a,b € R@vba = 1
annddn o ldusamsguel azlsan

(ab—1)a = (ab)a—a=a(ba) —a=al —a=a—a=0

i1 ab — 1 # 0 azdpudain o idwiomeaued Aniwab — 1 = 0visa ab = 1

6.2 (5 AzuuY) asauulenaianuai laldlenaianns (prime ideal) 189 Zaso

38911 WNa170un 2500 = 25 - 100 = 52 - 22 . 52 = 22. 54 qzlgn

7(2500) = 7(22 - 5Y) = 24+ )4+ 1) =15

FaU Zosoo Nlefavianus 15 lafa
uazlapaanizd 2 lada Aa (2) uaz (5) A

ulenanuafldldlefaancwiniu 15 —2 =13 #



6. (10 AzWUU) AdudRRanlnsaziden
6.1 (5 Azuuw) 1f R 1IuieTell 1 # 0 uaz a,b € R 39 ab = 1 aquansin

& a liiludaunsaue ua ba = 1

uniigad. 1 R ihiseiel 1 £0usz a,b € RTaab =1
anNEdn o Bidusamsguel azlsdn

a(ba —1) =a(ba) —a = (ab)Ja—a=la—a=a—a=0

v
& o o

81 ba — 1 # 0 azdaudariu o Bidusiamegue 43 ba — 1 = 0 vise ba = 1

6.2 (5 Aztuu)aauInlenariauna® laildlefaaniy (prime ideal) 2189 Zagoo
811 Wan3eun 4900 = 49 - 100 = 72 - 22 . 52 = 22. 52 . 72 azlgan

7(4900) = 7(22-5% - 7)) = 2+ 1)(2+ 1)(2+ 1) = 27

At Zagoo NlaRaviavan 27 lafa
uazlapnalanizd 3 loma Aa (2), (5)uay (7) Al

aaulefavaouan lldlefnaanizwindu 27 —3 =24 #
6. (10 AZWUU) AuARRINNTInsazIRen
6.1 (5 Azwuw) 1f R {u3eTel 1 # 0 uaz a,b € R 39 ba = 1 a9uanadn

8 a Tddudaneaue uda ab = 1

uniigad. 10 R il 1 £ 0usz a,b € RTba = 1
anumdn a ladilusavnsaue azladn

(ab—1)a = (ab)a—a=a(ba) —a=al —a=a—a=0

£
& o o

d1ab — 1 # 0 azdauderiu o liilusmague diiwab — 1 = 0 visa ab = 1

6.2 (5 Azuuu) asnaunlenaianned ladldlafamniy (prime ideal) 289 Zsgoo
8911 Wa130u1 3600 = 36 - 100 =4 -9 - 22 . 52 = 24 . 32 . 52 qzlan

7(3600) = 7(2*-3%-5%) = 4+ 1)(2+1)(2+1) =45

AL Zsgoo NlaRaviavan 45 lana
uazlafaannzdl 3 lana Aa (2), (3) uay (5) Aariu

aulepavonuan Wl lanaanizwindu 45 — 3 =42 #



qa4a 7

7. (10 Azuuw) A tanaluaign (maximal ideal) Inensidauuaniiasns

Ziia X ZLs
389 aviiudn
lanavianunans Zy an (0), (2), (7) uay Ziy
lonavisunnaeg Zs A (0) uaz Zs
pauleRaranunLed Ziy X Zs An
(0) x (0) (0) x Zs (2) x (0) (2) x Zs
<7> X <0> <7> X Z5 Z14 X <6> Z14 X Z5

d@ewanialaalaillena Z14 x Zs leaggll

<§> X Z5

<’7> X Z5
_ @ x <o>><
(0) x Zs

AnuHUNINazledn Ziy x (0), (7) x Zs waz (2) x Zs Wulenalvnjganaes Zy x Zs
7. (10 mzwuw) A laaluaign (maximal ideal) Tnenisidauuaniaues

VAV /AT
3891 Aviudn
lanavisunneg Z4 Aa (0), (2), (7) waz Z14
lafavianunaes Zy; Aa (0) uag Zq;
Yy 2 B
padulefariannn1es Ziy X Zi1 Ao

(0) x (0) (0) x Z1y (2) x (0) (2) x Zy1

0
<7> <0> <7> X le 214 X <(_)> Zl4 X le

X
X

AnuEuNINazladn Zig x (0), (7) x Z11 way (2) x Zq; dlulenaluaiganaes Ziy x Zi;



. (10 AzLLUY) mm"taﬁa"lmy'qm (maximal ideal) Tnein19 e uuaRTTU8a

Zns X 21

389 Aviudn

lanavisunnaeg Z15 Aa (0), (3), (5) waz Z;s
lafavianunaes Zy1 Aa (0) uag Zq;

e Yy 2 -
padulefarianunves Zis X 211 AR

(0) x Zq3 (3) x (0) (3) x Zn1
5) x x (0) Zs X 21

ANuHUNINaledn Zis x (0), (5) x Z11 way (3) x Zq; Wlulenalvagnaes Zis x Zi;

. (10 Azuuw) awnlafaluaign (maximal ideal) Inan19idauuaniioues

Zl5 X Z7
389 aviiudn
lanavianunaes Zgs A (0), (3), (5) uax Zis
lafavianunaes Z; Aa (0) was Zy
paiuleRaranun1es Zs x Z; An
(0) x (0) (0) x Z7 (3) x (0) (3) x Z7
<5> X <0> <5> X Z7 215 X <6> Z15 X Z7

deaninlaglaiillena Z5 x Z; lensgl

(3) x Z7

anununnazladn Zis x (0), (5) x Zz uax (3) x Z7 Wiuledalvunjgnaes Zis x Zy



v
AR 8
8. (10 AZLUY) ANFATIRABLIN

2 + /=3 Wuaundniiaanaulaile (ireducible) lu Z[v/=3] vaaldl
e Wa,b,c,d e Zleil 2+ /=3 = (a +byv/=3)(c + dy/—=3) azlaan
(ac+ 3bd) + (ad 4+ be)\/—3 =2+ /-3

v
o

Al ac + 3bd = 2 uaz ad + be = 1 uan
(a —bv—=3)(c —dv—3) = (ac+ 3bd) — (bc + ad)vV—3 =2 — /-3

CEAN

+ bV =3)(c + dv—-3)(a — bv/=3)(c — dv/-3)

(a® 4+ 3b%)(c + 3d?) = (a +
=(24+vV=-3)2-V-3)
7=1-7

o

Lu’ﬂ\‘iﬂﬁﬂ a® + 3b% uaz 2 + 3d? \{luanuatanuan W NANTUNLNEN 2 NITUAAT

neel 1. a2 + 362 = 1 uay @ + 3d? = 7 aZld a + byv/—3 Wunae
N9l 2. a2 + 302 = 7T uay 2 + 3d? = 1 azledn ¢ + dyv/—3 dumidae
aqllian 2 + =3 aanauldlilu Z[v/=3]

8. (10 AZLUY) ANFATIRAALIN
4 flu gan@niawie (prime element) lu Z[/—3] vivald
891N Az
4.1=4=(1+V=3)(1—V=3)

azlddn 4 | (14 v/=3)(1 — v/=3)
annmin 4 | (14 /=3)azldnd 2,y € Z a9

Az +yv=3) =1+v/—3

dr4+4yv-3=14++v-3
yrltldan 4z = 1 Faduldlldnnsdn o € Z dndu 4 (1 + v=3)

Tuinuasipeaiu 4 4 (1 — v/=3)
agl1i9n 4 Blidusnngnanizees Z[v/—3]



8. (10 Azuuw) Auanedn Z[v/—5) Tdidu UF.D

389 aviiudn 6 Wewidunagoils 2 uuy
6=2-3=(1+v=5)(1—v=b)

azuanadn lifivniag up, up 1 Z[v/=5] WlF 2 = w1 (1 + v=5) uaz 2 = us(1 — v/—5)
anNFn x + yy/—5 Wumelu Z[v—=5] & 2 = (z + yv/=5)(1 + vV/=5)

2=(x—-5y)+(x+y)V->
Wfe 2 =1z — Sy uaz e +y = 0vtey = —z azlddn
9 =z — 5(—x) = 62 vite 1 = 3z Tl iesann 2 usuauda

urtueaiteai W ug W Z[v=5] lf 2 = ua(1 — v=5)
Aavi Z[v/—5] Tdiflu U.F.D.

8. (10 AzLUY) Aswansdn Z[y/—7] Tidlu UF.D

289 azwiudn 8 Waudunanuls 2 uuy
8=2-4=(1+V=-7)(1-V-7)

azuanein Wifning ur, up W Z[V—7) M 2 = ug (1 + v—7) uaz 2 = us(1 — v—7)
anNFan o + yy/—7 Wumbelu Z[vV—7] 3 2 = (z + yvV=7)(1 + vV/=7)

2=(z—-Ty)+ (z+y)vV-T
WiRe 2 =z — Tyuwaz o +y = 0vide y = —z azldan
2=z — 7(—z) = 8z vite 1 = 4z {1 dlesann o Wuswawsia

urtueaiteaiu W ug W Z[V=7] TlF 2 = ua(1 — v=7)
Aaiu Z[/—7) Tl U.F.D.



v
a2 9
9. (10 mzuuw) W F {uilasi uas a, b, c,d € F Ingi p(z) = 23 + b2 + cx + d € Flz] asigaan
flacFi(z—a)|p) fredle p(z) dunmnannenls

unwgad. W F uilas uaz a,b,c,d € F edt p(z) = 23 + ba? + cx + d € Fla]

=x° +
(=) @i il o € F i (z — a) | p(a) a2l891 § (z) € F(z) i
p(z) = (z — a)q(z)

v
v o

\Wasann p(z) seavduiu 3 uay 2 — o Aszavdiniu 1 (ldidumidag) Auiu g(z) dseaudindu 2
aziiu ¢(z) Tiiduwide aglledn p(z) Wunyunaaneuls
(+) anuEdn p(x) Wunwpnaameuld § f(x), g(z) € F(x) 39

Tnedt £(z) war g(z) Widumisy duile deg f(z) # 0 uaz deg g(z) # 0 ilasann
deg f(x) + degg(z) = deg f(z)g(x) = degp(x) = 3
Tﬁ]ﬂvl,ai@miﬂﬁ”fﬂﬂ azlgian deg f(x) = 1 uaz deg g(z) =2
\Hesann p(z) Wunyuatuin o € Fis f(z) = 2 — o tiude (z — ) | p()
9. (10 Azuuw) W F {luilas uaz a, b, ¢, d € F el p(a) = 2° + ba? + ez + d € Flz] asigaii

p(z) dunwunannauls fredle %o e Fi (x —a) | p(z)

uniga. 1 F duilad uaz a,b,c,d € F Tneil p(z) = 23 + b2 + cx + d € Fla]
(—) anuEdn p(x) Wuwnaaneuld § f(x), g(z) € F(x) 39

Tnedt £(z) uaz g(z) Iidumity duite deg f(z) # 0 uaz deg g(x) # 0 ilasann
deg f(x) + deg g(x) = deg f(x)g(z) = degp(z) = 3

Tnelsidedevinly aglddn deg f(z) = 1 uaz deg g(z) = 2
\Wasann p(x) Wunyunlaiin 8 o € F 39 f(2) = v — o tuke (z — a) | p(z)
() aNNA N a € F i (x — a) | p(z) avladn 8 ¢(z) € F(x) s
p(z) = (x — a)q(z)
iesann p(z) fsrsudiudu 3 uas 2 — o Sredududu 1 (Addumise) sol g(z) Srziududu 2
aziiu ¢(z) Tiduwide aglledn p(z) Wunyunaanauls



9. (10 Azuww) W F {luflas uaz a, b, ¢, d € F lnef p(z) = 23 + b2? + cx + d € F[z] aafgaiin
M€l i (2 — a) fp(z) fredle p(z) dunmsuaanenlils

unwgad. W F \{uilas uaz a,b,c,d € F eft p(z) = 23 + b2 + cx + d € Flz]
(=) annFdr NN o € Fas (v — @) t p(z)
¥ f(z) way g(z) uanndnlu F(z) 3

p(z) =
azldan deg f(x) + deg g(x) = deg f(x)g(x) = degp(x

v
v o

deg f(z) = 3uar degg(z) = 0 Al g(x) = d € F — {0} {umdae

)9 ()

3 azl@qn

f=
)=

deg f(z) =0 waz degg(z) =3 vt f(x) =d e F — {0} unae

fdeg f(z) = 1 uar degg(x) = 2

Wesann p(x) unsuniuiin azlddn f(2) = 2 — B ke (z — B) | p(z) Trudeiuanumgiu
Tuiweumeaiu i1 deg f(z) = 2 uaz deg g(z) = 1 aziiindednudeivannmgiu

aglladn p(x) Wunwunaanauldls

(+) Wgallpedsudeadui aund d o € F @ (z — a) | p(z) agladn § g(z) € F(x) @

p(z) = (z — a)q(z)

\Wasan p(z) Aseavduiu 3 uay 2 — o Aseaudiniu 1 (ldidumidog) Auiu g(z) Aseaudindu 2
aziiu ¢(z) Tiduwide aglledn p(z) Wunyunasneuls

9. (10 Azuww) 1 F {luflas uas a, b, ¢, d € F lnef p(z) = 23 + b2? + cx + d € F[z] aagain
p(z) dumpuaaneuldls freile v lTa€F B (z — a) { pl)

qu. IﬁFLﬂuW@ﬁrLL@vabchFImH‘ﬁp( ) = a3 + ba? +er+de Fla]

a9
g @u“immﬁummuw anni il a € Fa9 (z — ) | p(z) azladn 8 q(z) € F(x) T e

uniw
(=) g

p(z) = (x — a)q(z)

esann p(z) Fezsudiudu 3 waz z — o frzaududu 1 (i) faku g(z) Sredududu 2
aziiu ¢(z) Wdumioy agdlidn p(z) Wunyuinasmeuls
(+) annFdr N o € Fas (v — ) t p(z)

W f(x) uar g(z) Muaandnlu F(z)
p(z) = f(z)g(x)
azlaan deg f(x) + degg(z) = deg f(z)g(z) = degp(z) = 3 azlaan

v
v o

deg f(z) = 3uar degg(z) = 0 Al g(x) = d € F — {0} {umdae

deg f(xz) =0 uaz degg(z) =3 v f(x) =d e F — {0} undae

fndeg f(x) = 1 uaz degg(x) = 2

Wesann p(z) unvuniuin azlddn f(z) = 2 — B ke (z — B) | p(z) Taudeiuanurgiu
TuiueaReaiu 61 deg f(7) = 2 uaz deg g(z) = 1 azifindedpudarivanumigu

aglladn p(x) Wunyunaaneuldls



v
aa 10
10. (10 AZWUY) AuAARINNInsazIBA

10.1 (5 Azuww) T Z3[z] 2w a € Z3 Naanndas

(2 +zx+a)P =2+23+1
789 ANansan
(®+z+a) @ +r+a)=a"+23+1
(x4 2% 4 a® + 22 + 2a2® 4 2az)(2* + v+ a) =25 + 23 + 1
(' + 203+ Qa+1D)a? +2ax + a>)(2? +x+a) =25 + 23 + 1
Az

2t | 223 | (2a+1)2? | 2az | o?

22| 25 | 22 | 2a+ 12t | 2a2® | a®a?

x| 2° | 22* | 2a+1)2® | 2a2? | o’z

a | azt | 2a23 | (2% +a)2? | 2d%z | @3

HaRnINAL 28 + 32° + (3a + 3)x? + (6a + 1)z + (3a® + 3)2? + 3a’x + a3 = 2% + 23 + o®
PRI
P+ttt =2+ 1

adldinaed = Taulua=1 #
102 (5 Azwuw) W Zs[z]/ (2* + 1) aawmundunisanzes 2z — 1+ (2? + 1)

aa o

289 Wa,beZs &4
(az +b+ (2® + 1)) (22 — 1 (2® + 1))

(az +b)(2z — 1) + (2® + 1)

2a2” — ax +2bx — b+ (2* + 1) =
2 +1)
+1)

=

~ ~ ~ ~— ~—

2a(2z* + 1) — 2a — ax + 2bz — b+ (z°
(?bfa)xf§a7b+<x2

+ + + o+
/\/\/E%:/\/\
e
[y Y -]

aeldin 20 —a = 0 way —2a — b = 1 agls

(2b—a)+(—2a—b)=0+1
b—3a=1
b—0=1
b=1
LAy
a=2b
a=2(1)=2

zR
2

2z + 1+ (2 + 1) dwinunduaes 2z — T+ (2% + 1) W Zg[z]/ (2> +1) #



10. (10 AZWUY) AWARN I InsaTIAeA
10.1 (5 AzwuY) T Zz[z] a9 a € Z3 figanAdng
(®+z4+a)=2%4+2%4+2
28911 Nan30n
(2 +z+a)*(@® +x+a)=a%+2°+2
(z 4+ 2% 4 a® + 22° 4 2a2® 4 2az)(2* + x4+ a) = 25 + 23 + 2
(' + 223 + 2a+ 1) + 2ax + a®)(2? + 2 +a) = 2% + 23 + 2
AL

ot | 222 | 2a+1)2? | 2az | o?

a | ax* | 2az3 | (2a% + a)2? | 2a%z | o

HaRninAY 28 + 32° + (3a + 3)x? + (6a + 1)22 + (3a® + 3)2% + 3a’x + a3 = 2% + 23 + o®
RN
S+ +ad=ab4+2%42

wWlfinad =2 fua =2 #
10.2 (5 Azuuu) W Zs[z]/ (22 + 1) aansaendunisauees 2z — 2 + (22 4+ 1)

8v Wa,b € Zs &4

(az+b+ (2 +1)) 22 —2(2® +1)) =1+ (2® +1)

(az +b)(22 —2) + (2 + 1) = T+ (2® + 1)
Qaaz2—2aaz+2()x—2b—l—<x +I>:I+<x2+1>

2a(z® +1) — 2a — 2ax + 2bx — 2b + (2* + 1) =1+ (2® + 1)
(2b—2a)z —2a—2b+ (2* + 1) =1+ (2 + 1)

a2l#91 20 — 2a = 0 wazr —2a — 2b = 1 a<ls

(2b—2a) 4+ (—2a—2b) =0+1
—4a =1
a=2
15304
2b=2a =4
b=2

zR

2z + 2+ (2 + 1) ludnanfuees 2z — 2 + (22 + 1) W Zs[a]/ (2a* + 1) #



10. (10 AZWUY) AWARN I InsaTIAeA

10.1 (5 Azuww) 1 Zs[z] 2w a € Z3 Naanndas

aa o

A8Y11 WA
(*+zt+a) @ +rta)=a0+2° -1
(x4 2% 4 a® + 22 + 2a2® 4 2az)(2* + v+ a) =25 + 23 — 1
(' + 223+ 2a+1)a? + 2ax + ) (2? +x+a) =25 + 23 - 1
AzLiudN

ot | 222 | 2a+1)2? | 2az | o?

a | ax* | 2az3 | (2a% + a)2? | 2a%z | o

HaRninAY 28 + 32° + (3a + 3)x? + (6a + 1)22 + (3a® + 3)2% + 3a’x + a3 = 2% + 23 + o®
RN
S+t +ad =243 -1

azlaan a® = —1 A
10.2 (5 AzwuUY) W Zs[z ]

b“iDa

8vI W a, b € Zs 1

(az+b+ (2 + 1)) 2z +2(z® + 1)) =1+ (2* + 1)

(az +b)(22 +2) + (2 + 1) = T+ (2® + 1)
Qaaz2+§aaz+§bx+§b—l—<x +I>:I+<x2+1>

2a(2” + 1) — 2a + 20z + 2bx + 2b + (2° + 1) = 1+ (2° + 1)
(2b+2a)r —2a+2b+ (2® + 1) =1+ (2> + 1)

a2l#91 20 + 2a = 0 wazr —2a + 2b = 1 a<ls

(2b+ 2a) + (—2a + 2b) =
4b
b

i
1

bR
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ST
I
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zR

20 + 14 (22 + 1) ludnanduees 2z + 2 + (22 + 1) W Zs[a]/ (a* + 1) #



10. (10 AZWUY) AWARN I InsaTIAeA

10.1 (5 Azuww) 1 Zs[z] 2w a € Z3 Naanndas

aa o

A8 N3N
(2 +z+a)*(@® +x+a)=a%+2° -2
(x4 2% 4 a® + 22° 4 2a2® 4 2az)(2* + x4+ a) = 25 + 23 — 2
(' + 223 + 2a+ 1) + 2ax + a®)(2? + 2 +a) =28 + 23 - 2
AzLiudN

ot | 222 | 2a+1)2? | 2az | o?

a | ax* | 2az3 | (2a% + a)2? | 2a%z | o

HaRninAY 28 + 32° + (3a + 3)x? + (6a + 1)22 + (3a® + 3)2% + 3a’x + a3 = 2% + 23 + o®
RN

DB+ =2+23-2

38V W a, b € Z3 39

EXD,

(az+b+ (2*+ 1)) 2z + 1{(2* + 1

(az +b)(2z + 1) + (z® +
?aq:2+aaz+§bx+b+<x2—l—

2a(z® + 1) — 2a + ax + 2bx + b+ (2% +
(2b+a)r —2a+ b+ (2% +

|l O el A el |
~ S~ S~~~

+ o+ o+ o+t
/\/\/&:/\/\
+ o+ o+ o+t
=

291 20 +a = 0 war —2a + b = 1 azls

(2b+a)+ (—2a+b)=0+1
3b—a=1
0—a=1

a=2
ey
2b = —a = —2
b=2

zR

2z + 2+ (2 + 1) \dwinundues 2z + 1+ (2% + 1) W Zg[z]/ (2> +1) #



