| Ry oy

V2020200200000 D

0. .
_Bmgf’ let Rbea non, emptg é(R g+y) i Saidto be q
‘a’mg P
@ (g4) is commutative 3xoup:-
0 Q€ R R bER D atheR O/)
(D at(bte) = (atb)+cd a;bceR C?
(n) eeR g+ qie=etq=a & QER J/
() oy each aeR I beR Nt atb=bta= e]) |
V) atb= bta,8~ a;beR /0 !
5 8) (Ryr) g femi-gyoup:” s'?@
_—C)ﬁgqem trbeR 9 Q-beR S 05
) QLbC)-—(qMclﬂ le,CG_R <6

@ lef+ and R13ht dlgﬂtbuhon lawﬂ
e () a-(btc) = a-bta-c traibic ceRr
® @) (atb).c=q:ctbc & ABCER
QQ. 5“”“’%01' (7-’; +9°) IS Rtna
® CZ";-P) i[9 Commutative § gyoup
. (Zy1) g cycle group then (Zy+) i commutaHue.
B) (Zh, 'S Jemigyoup
() let Qb€ 7z b+ Gab&Z -
@ q'(bfc).=QbC=(q-b).Q
9 a-(b+c) = (a-b)-¢; & QibiCe”
C) lePt and_Right diztaibution

@ a:(b+c) = ArbtQ:c
i farvtYa © - O.oed e & Ol C €7

'..U"W@@G@@
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CdhEn () e Ring. _ |
slm'lqrs (@170 URrty) 5 Coytry (zn +y-) a¥e Ring.

QUESo $hou.J'H’\a'l‘ (‘z:xzz g+9+) IS ¥Ing.
ol Zxz "Z[Q;b)/ ae z, bez|
@@M’g +) ts commutative gyoub

—_—— — —

@ let «c= [Q.b')eZIXZI and Y= (cd) e‘ax’zf
5{ T = (q'b)* Cegd) ' aezqobez and
— CCH C, by d) e 1xz (_'1l,+)'-'l.'.tr‘. grevb
%m-’r% eZX then atc ez
| ety LTz B XY Eux?
O ‘->C+({i+1) (oety )tz = x+y+z
: - T Yy, ewx?
Lam e=(v0) €y §t-
. xte = (0h) 4 (or0) = (atoy b+o) = (bl = ¢, @ x Xz
) et sc=(ab) e 77 | Qe bew
Qez, and 7 1§ ugroulo then —Q €z
milavly  _pez then ~x =(-a-b) € ZXZ
g"bﬁﬂ%eg—r—-ba—ﬁ—ﬁ: . - Z/
s-'f:- XY C—!I:)':.C—TI:)-\- X = (DID)
__ ® letz-(q,bye ZZyx 7 and g=(cd) €UXZ
1 x4y =(ayb)t Ccd)
= X*E = (atc bid)
’ = (C+a4q dtb)
= (Cldj'f'(q[bj
d 42
=) Xtys= dtx | & x\Yycwxz
then (zx 7z, +) I§ commutahive Jyoul.

00 P OCCHIRHODOIPOHBDEBTIOBOEOOIBPRDIODOEE
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o 6 (232, s gemigrovh [ins

. LSemi"djrech]

® IE‘l‘_I x= (Q4b) €T XZ _ Yodvct
fx{_ ! ;_Ccid) EZ”W aéz,; bez and (z’sh-) I's
8—‘(a, J- Ce,d) Ying then a.c ez
=(a€) b.d) Similarly bdew

S X Yeuxw

) -x-'(3-1)= (-I"d]-z= xldz
WX, Yy zewxw

c) left and Right drgtyibution law =
CD - (Y47) =Yt T

@ foty)ez = ozt Yoz (< Yz ETHE

/” “then ('zrx'ﬂ,-’r-, ) ig.%ing.

GIMIIY, (Qx84+) ¢ Ummll_ggf_mg
(ZnXZnat37) 3 (ZxQyty°)y (GXIRyF97) [&‘Mlv*?')
(ZXQXIR yty+) Qe Rings- |

QuesNoo o= ghowthat  (Mn(iR) 45 ) is ¥ing.
ag‘ Mn(IR]= f (20T nn | i emj
9_3__&_9;5_- ® 9P n= [ then
M, (IR) = E Loy (QUEIRZ
~ IR

2 5
Case 9P N33 then

Ma(1R) = 5 ['QU]n iOUE‘R]

ow,|e-l:n& then n a b
f(RI=) [ 2 /q erdG’R}
ghow that (Mg [‘R)ﬁ?‘) i ¥ing j d] !

...@.@eaa@@@@@@@@@@@@@@@@@@@@@@@@
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%

® (M308),+) is Commertative gvovp 8-

) let x-= [ql dbl] e My (1IR) 4 QbiGd€IR
e

qnd 9:—.. ['-ZZ si]e H&(IR q_-“bnl Cz;d; GIR

i._t: tY = [ a1+qa  bitba
GtcCy  ditda

D 2ty € MalIR)
() ot (Ytz) = Xty+z=(ctP)trz, W x, Y,z € Mg(IR)

(G [0 o] e HaUIR) §-t-- x+o-—_[ J [ ]
D xro=x R TEM;(IR). [ ¢ "]

{ ‘ — b R A [ — .
.QU) let [Q d] e Mg (IR) then —x= [_CL _b¢] & My(iR)
&t Xt (x)=(—0tx=o0 : _.

' = - b 5.4.

W) et %= l:%l, gﬂeHQUR ) and Y= E‘:: d:] e MaOR)
Tty = {q&uz b|+b;]=[qﬁq. 'bm] ai€iR, Qq IR

¢ dy )l ate dadlland IR 1g abelian
AR Jyoub ewx-t- addrHon.

then xty=y4x (B Y e MalR) +ge|?(14 Qz+q;

then LHQ (1R)4 +) is CommutCl’rfUE 9woup.
8) (MaliR)y-) ig Semi g¥oup:-

let [Cu ]eﬂattR) and Y- }.q'z bl]e”»?(m)

x-y = q .
[ C& d;j B ]aqlq”b'cl Qb "’fhdl\

G9%dics o hed Ardn

] e My (R)

00 06000 E00DDOPEPOOPDRE00A0ODO GO
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& g x (D)= xyz= (2y)z F Tyze M)
® : .
® leFt and Right df\%xfbuh'on lqw-

O % ($47)= x-y+xz
)y (et =xz+ 4.z & X Y,2€ Ha(IR)

then Q“la (1R) 4 -ty ) s Ring.
§ 'milaxly o (Hn(lR atqe) IS Ring,

,\Jo+e (Mn(lR]-,-l-) I§ Qbelian gyoub but not cyclre.
) ( Ma(z1)s+) 18 ey clic 7 7 !
fing Need Not f _
@) 3P Nn=1+hen Mi(z) vz and (z,1+‘) I$ c,glchc |

then (M) 1§ Cyelic. .

@ ip N%Q then Hn(Z)15 not cyclre. |
(M“(zh)ﬁa') i$ cyclic? Meed not- .
n()= § o] | o5E )

Cosed 2 0 oy dyen
M= § Loy |apezs (97
Qnd ZID ig CE;(C\‘C Hence H\[’Lb'] is cy diie.

[0 RNt R R AL SO T

Bt b Dby

=
ra

k]
>

W7
\9_

L BT G R R B

c
=2 132 the

Hn ['Zp) 15 not eychie

I-w-emwa@@@m@@@@@@@@@@@@@e@@@'
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il

Q:’ (Mg (R) gt ) 15 eyclic?
§_0_|P l\lo'j.

He (R) = E A=[0il]axe

not .
Ha(IR) 13 thliQn’ _not Cyelic.
(v i+ does not satisy the commuytative }D‘"D})')
I-e.

2 ’ . l
: l—Ii ?] b [[0 l]
Qb= olf1 1
[ o) ]
= [I I
-
ba = 1 1 1 0:‘
—\- O—-]J[[ |
=192 |J
|
0b % ba e
. MaliR)ig notabdian 3 net €4

ay 1R ]

00 HOCcOEHIDOROPOPRODODIDD ORGP HIODOLDDDO P
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=H GlatL$fan j-fn{cgeb'S:'-
PAAE gaﬂ'b[aezrq bez/j s Called Set of Gtaussran

Initegexs.
Nowg O(Zf[lj): o0
(D_u_esr:.; ghow that (Z Li]yts") 15 %ing
2 211 = ZQ-H‘b [qezx, bezzj
®) (i) 1+) is commutative gyoop:-
Uy let z=qtth, eZ(i]
¢ Y= qatibg € (]
Tt ety = (@t a)+ ((bithe) €201
: % Xty € 7 [T]
W ot (Y2) ssctyiz < (xety)rz & =Yz € 200]
ca) o= o+'olie 2[i] §t. xto= (Qrtth) + (o+ol)
" © T Ot (b1t o

= Q) +iby .
SN :x!ﬁﬂle'ﬂ[g
let o= Q['l'[blE'fo!JrQEZI, bez

then -x= (“ai))+ {(-b1) € Z[i]
gt 2t (-X) = —xpx=0
(M) Jet x=Quicht €27[i], Qr€zand bew

and Y = Qa4 thy € Z7[(] jagezs 4 byeZ
gt« x+ 8= (Qrtlbi)+ (Qy+ibal

= (Qrt ag) + ((bi4ba)

= (Qa+ai)4 ((bathy)

= (agtCby)t (Utcey)

XY= Hxe o & xye z(i]
then [ o) ta v _lian

SO PIRIDBYDD YV OODYPOIHHNOSCHDITIDNOOD @
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8) G’Dj,-) IS Semi- G1¥oup g~
$0!”0 C_’.) let = q+lb; & ZIC"J ! Q. b,E‘Z/
- t 4= Qgtiby e Z/01] rCqubzG Z/
gt XY= (ant (b)) (a2t Ub2)
= (Qoa-biba) 4 ((ibat bias) € ZI{1J

5 XY e (]

) ‘J:-[‘A-Z): XYz = (X4 )z 4 X Y,z € 2]
c) leF‘Jc and ng.th distyibution Jaw &-
:c(louz)- x-Yy +.x-z
0, (1Y) .z >z 4 Y-z,
‘then (zzm., +, ) s zrmg

® y,2 € Z([i]

#GICLUSSI'an In+e%e‘a’ Modulo n:-

Zn[1] = Zmrb [qezn b(:"Zn]
[§ Called get of (Havssran niegers Hodulo n.

o(upjh
CongtyucHon of Z,[i]

Zi(i] = ELH-L'b/QQZJ 9 bGZJ
= 203
9 4[] =
3 o(Z.DJJ HO]Q:\
Congtyuchion of 7Za[i]
Za[i] :gcw'b[ qeiaqbe"fi} twhene 723z [ONJ

% 2;{[13 = 50?11[9 H—l.j

I
569
7 seor

=

—_
BE;
::r-_<,f‘
!"'5"3

PecDPOONBODIOERORPOOOEVD00B0YVBS0ES0 @
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PP U PO HOT TP EOBPOPODRDOOCBPOP0 OO T

2 o[z,\['f;]]: 3oy
ConstsucHon of ZzCi]

Z3[1]= f atib [aez, bez3 ] whore “8=§013]

= ZO”)Q 7(7 &I':? I+t f:-, ol Jl]
I4+ar0, 94¢

9 0[73017]) = 3%9
Hw
Q.Ne' Const¥uct Zg [i]

Ls[i]= ZQ-H.bl Qelsg ; b€15] whole Zg = Eo,hq_,-;',,tﬂ

&

\

T 94,2400, 243C0,244¢ 3+ L 3+20 3+43L, 25Ul

_ HH0) utal, y+3L, y+4y¢
Ssém §how .'H\Cl{' (zn Lidy+5-) is ¥ing.
/': Zn[l]= EQ‘HB‘QEZn,r beZn]
_ .§;mi1qx|5, fo¥ ('Z’U]H‘ 1‘)

2

(z"[i"]p'+') i§ cyclic gyoup 7

2= nmeed not

-Ans on lagt l"ag't)

Scanned with CamScanner

Scanned with CamScanner



—.zo‘nshow 'H”G{‘ (ngo],+,-) s B’J'ng;
= @X}_'o:}:g (a;0) /qe@}__._@
® [@KEQ’{,H s Commutative F¥oup.
D let x= (a,o)e@f(”fo] g AEQ
{ 4= (bi0) e @x5o], peg
et xtys= (atbi0)€ @x §0)
S Xty € Q450]
) Xt (41)= wrytz= (xty)4z & 2,97 € QL]

3) e=(o0) Q%5 g.t.
Cte= edx= x, ¥ xeQxio}

hY) let x= (q,0)e Q#§03, AEQ
then _qeq
D —x= (-2,0) e Q%fo]
Tt ot (-x)e ()= (00)
5) let x= (a,0) € Q«§03 and Y= (b,'o)-'f_e_'@-;( Y
Tt xty = (ath,040) = (bta, o}0)
= (bo)+ (ar0)

= dtx '
J ;Y s yex Ao ye Qr§ol

then (@*2031-}-] g abell'qngzoub-
) (@x503 ) ig ‘56’“-"3?0%?

let o (a,u)e C_Q-;-(Eo_],] aeq, and
d= (bio) g Q%003 , beq

$-‘b CC‘:'JL= (Q'btj 0) G:thb}
9 X4 2 Qxge?

.ﬁ@@@&%@@@@@@@@@@@@@@@@@@mm%%@@@g
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T (0= xyz= (x9)7, 4 Yz QKL - I
© Jeft and (h)l'g.h’c distyibuon Law:-

—— et et e et U gt e s

(1) (@t =xyY+ xcz

(@) (xty)z= xz4Y2 | & XYz QK]

then (ngog,+,-) Is @n‘n%-

]imilasly, (fx

L \ 2031'#}(503? Z’YED:; Z/ X @Y $0l. It X )

Rx¢X50Y ete ave ¥Ings., - , K, _ ¥o3X 1),

Commutative (Rl'ngg- A R"‘”S (Rt is Said to be
Commutatve [f aqb=ba & 0,;be&R '

Q- R=M,(IR) s cCommutative ¥ing 7 - Ny

W Noy letA=[9 1] & Ma(IR) I

% B= [1,0] €Ha(R)
Pt Aegis [0 |

Il O _
0 0][0 o]_ [?33]-
BA=T1lo0 o
(3 0=[5!
A8 #B-A then My(IR) i$ a commoutatve
' ’ana.
Q. R=7 IS Commotative Ring-
é_g/],ﬂg"' a-b= b-Q ‘ gos Ql‘bé z "H'lﬁn
R=z is commutatve Ring:
imilaly, @, 18, &17Zny Z (i1, Zn 0] Qe commuta-Hve
‘ang.

1B EPPOBOUVOIOOCRDIOOCOEOCCQVECQOO G

& m-axR 'S commutative Ring 3
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et x= (ab) eq XIR, aeq, belg

a"
_ ]

¢ y-= (crd)eqxrp ceq, deiR 4
Viopy- (aib)- (c,d) g

= (ac, b.d) h

= (C.a 4 d-b) ©

- ((ad). (b)) :2

= g.x @

L, s o oxye geg °
Qimilaz]y 28y Z¥7, Qx @, QX AYIR X & InXZ, @
Z[% 20 5 In(7xz ¥} etc arve commutative 9
'stng. e
lean Ring $ ' -
@oo ean Ing & H m'ng, (R-‘i"'!') 15 .$qrd +4o be Beclean Q"_’f)
ang IF a’=a =g aeR éa

fox exampled-

R= 79 = fo,1]
02-'—‘0 £ 12=|
“then ‘a%za 4 Q€ 7y

" then ?:1 l'g Boolean Ring-

| Q. Give the example of Beolean ving
: n

K §_2.‘.- 2&‘51& = (0;0)' (0,!) ! (_I;D] r("I)J

of o¥dor Y and O

(D t0 )1-_-.. ) (_D,D)‘

(oM™ = (o)
f_llD)l &= U,D)
%= (1,1)

OO HDDOOEDTOBHOR

then d’-a | o qe Zax 73
then FER YA l's Boo lean R;‘ng of oxden Y-
Now ZgXZgX ——

S

e
4

s9e

I‘Q Boolean R\'ng ofF 0‘5&'01 @ -
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redr @@PHPerPes00eRPREPRI0RRO0RERODRDOOY

® R= QxIR 1'@ Ru'ng with vnity 7

(]Rl"hg. wl'H\ [{ni{gg- A Ring (Ry+9:) 15 Said 4o be a ¥ing
With unity  fe g oFeeR $t. quese.q W aeR

Q. _ . ..
2 an Z[Q/IR] Fl 2ty i5 ving with unisgp
gol! l€IR g+ Q-1=ra=q + aeR |

Then - Z[Q[R] |21 is ¥ing with vnity 4.

2% egxip st
(arb)- (191) = (-, b-1)
=(0,b) o ‘
B (ab) e @XIR - ]
then QXIR i3 ¥ing with unity (1,1).
: 13‘_'-_’_”.'.'“?[9.’ VY 9 QXZ}} Qx & g ZCIXY 4 'ZI[,-JX‘ZICI:], !
LT1§XINg coith Unity  (1,1). :
Q. R=Q:‘(£03 15 ‘o’:'n_g with unry 7
‘ﬂ“ Brey= (a0 [aeq]
(o10) # ([10) € @« 03
_-5‘.*‘ (Q,D)-C|r0)= (0‘1193
| | = (a;0)
.3 (%0) i3 OnHy of QX 503
‘Hmn Qxio:‘ f$ '}”'ng with Uni{t;.
imilaxly
v IRR G, EXE03, X §e, Z0TX §o]
ete. axe 'a’l'n3 with umty (1,0).
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Q),} R= Zn. s ¥INg. uith Unl'fg?

: n
Solns

o~ Need not.

© 3P n=t then Zi= £ 18 not Ring with unity.
2- 9F n7) then lezy
‘$'+' Q'|=Qf @ aein

Then Zn is gina with unity.
Q- R= Znxzn ig ¥ing with Unity
Sol” Need Not-
Q. R- Zr}[f] IS ¥ing with UNity?

" peed not,
'$fﬂ’}i|l1'813 ¥ Zn.

Lexo -Divisoy 2
let [Ry+5-) 150 commutaHve Ring , a nen

Ze¥o element .O;.ER is gaid to be Zéxo diuisoy

Then we can ay that
(R,-h-) Zewo diviso¥s.

“3 Q-7
T 0¥3e%s, then 3 5€Z15s §t 3.5=0 then T 1§ AO

drvisoy.
Hence s hﬂ,? Zeno divise¥s:

Q)) R=Zs (1] has Zero divisox ?

0 0% (i+el) e 200
4§ oF (1+3() e 25 Li]
T (\4ai) (148i)=0

&

90RCO0LVEDEECORODIRSEIBODLDDD O
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W@W%@@Wm@-@w&a@@@@ﬁaﬁ@@@@%@a@@@wt@‘:

‘then g [1] hG$'$Q10 divisoss. . cn
Q R- Z3[i] has Zexo divisors.

oM

= No
Q. Show that Zh_has No 3erto dll'UfSuB'S_?
_{gl“ let QeZp , beZp gt ab=o

=) Ho
9 plab D bla ovb/b

df bla then a=0 done
3F \o)(a‘ then ged (pra)=1

=
= b=0
3 0=0 0¥ b=0
hence Z) hags no §edo dluig oy :

3. . ) p¥ime has no
—c "13\1—1:‘5'-15' s hq'i; no 3eo deISD'&'S. ‘l\ 2o djviSor - j

Note ©- : « %
== 3IF ny1'and pgh then 7, has zeio divisoxs.

Hint-"

@

¥
v R Nyl and Nt then ns b‘? };ﬂ;_l ~-- bi
\-L?‘I_-l \-A—&-bm—q._._—-\.p’

wherde q= gll¢0

T Y|
and b= ')ln-—--‘ P: #’-D

$t ab=n=z=o
% G'b:O
but meithen a=o no¥b=0
hence  Zp, has Zejo divisors.

e.a. l |
—a Z:{t}ZG,ZSIZQ|Z[UI.‘Z|1 etc: th g 10
divis o¥s-
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NP2

Q) ) R= Z3[i] has zet0 divisons 2 @
_ Lezalid, V4ie7a0) ' @
[ (14éy-1=-M=0 &
@
&
&
B
2) R= Z4[r] has 3e1o0 diviso¥s P ®
.‘;‘.'9.' wat e @
N Ang ¢ it @
fraainaail= WAt ge golodiloon. | g
. Y

=0 A i te Ring with unity
- -‘n‘t’f"’%i/ o ﬂcOmm'u.{q{_—r_}{g- Ring wi ‘
/;/Ao/m/@ (ﬂ’-h. Y g 50:'?1 Jo be an inlegral
mn fP G-b=0'=;)£¥-;p o¥ b=o —
whete 0eR, beR R
~ 0#atR and p#beR then ab=+o
O =2z $ an l'n’ccgnil domdfn?
In -
§_:°: let aez) ez and a:b=o
3 Q=0 Oy b=o
then 7 g an integual

Smilagly o, cb/!R“‘ﬁ{-ﬂ[;'_‘l is an_integ¥al domain.

&
&
,
)
®
L
@
&
2]
=
e
)
Q

b Q
ﬁ,: IR= Z1xQ s commatative ¥ing. with onity

Q) IR="2Zx® ig an inegral domain.
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& 51" Zxq is commutative Ting eith unity.
but (1,0) (o)= (os0)
Bul (vj0)¢ (150) EZ’XQ
§ (o10) 4 (o) € zxq
then VXQ 1§ not Integyal domarn.
Q.é_MnRz IS:IR I§ an (nteg¥al domain ?

§|'mr"|qﬂg Z’XZJ’I ng

= rIRX ¢y Ex k. 21 .
Q L g DJXZ’C!J
S

D"nR=?’KQK|R i.$ an l'n{-ccclr‘rql domul'n?
= (1490)0). (o,l,o)u(o,a, o)
But (lio0) 4 (010/0)
Col‘f0]$ (0,0,0) - o 4
+hen R:‘Zf XQXR s not l'nfega‘ql'.dt;_'r‘na_l'n.;
Q R=Qx¢o} I'{; an integ¥al demarn? |
o Qxgol = § (o) IQGQ] “
let == (aj0)e Qx{e] ; aeQ
d= (bole gxgo] , beg |
S.t. x-Y=o ' - E’
= (0;0).(13,0)-;(0,0) -
3 (ab10) = (o0)
S abso —(@&

A€Q/beR® and Q i§ an' integ¥al domain -
‘then Fyom equn@

let x= (aro) € QX o3 ,ae&j 0=0 or beo

€ 4= (bo)eQxiod, be@

Y YT OO BOYVOYUOCTRTIRCD OO RO OTED
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.:Qf':s_‘}__jg IF Q=0 then == (o,0)

gs:f__lf'___. 9F b=o +hen Y= (oy0)

__E.ﬁ]]__]ﬁ IF Q=0 ¢ b=o then ~c=o 4§ Y4=0

'FDY Case ig ii,'ﬂr, we 33{- X=0 OY% g‘.__o
§'l'milq1r13 i
“.“*‘- IR¥ £o] &YX 50y, wx§o3, ZLIX £63 a¥e

Integyal domaqin.

gfhaxmm@manmqmdmmm
x= (1010} € QXIR X o}
% 4= (er0) £ @XIRx50]
gt x-y = (40,0) (o,1,0)= (O o, 0)
then QxIRx §o} s not integxal domain.

®)) R= Mg (IR) is an integxrq] démm'n?

n ,
-_Qi-l Ma(IR) i3 non commadatve ¥ing then My (IR) 15

= nNot jntegyal domaly,
h
r{@ Z1 has no un;
L= m+c§l]

B_“ R="Z, ':$ an in’cegqu domql‘nf .
Seol? Z hag no unfﬂ then 7, r'g not Integyal demain

o

Zn 1§ an integyal domain 1Ff n=f.

olNo_
(=)

"

N\

let n=p then Zp i commutahve ¥(ng wrth
unity 4.
ket aez, and beZp St ab=0
3 HD=) Ha-b S klaoy plb
[(f bla +hen a=o
IF Pl then p=0

OO PROOCOBTEOOEDOPBOLGEOIBRBETDEYE

i~

o8 O
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convessly:- 3f n¥ p then Zn i§ not Integ¥al domain .
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. Y
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ey :Zt:»_; 78 -—— a¥e pet Integral domain 2 2y ’
Q: '.-'.-_p\-I;';In L] is an integral dom ain ? :
e Need Not . - E

&‘1&5.14_3' JF nh :
© then In[i] 1§ not I'n’cea':;qlc\on'l_m'%_ §
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+then (S,‘{'?-J is Sab¥ing of Ma (IR )
& s=5[9 b] J o#bGlR} lg Subving of MO0
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thén S=(ol IS gub¥ing of R. _
Casell g+ R£ [R and (Rety+) i§ 3'ng then S= R i Subsing ©
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Hence S=(oland S=R ave alwayg Surbgroup SUb?il'ng of R
Sz’_oub- !
ng - |
Nole  Minimum element Yeqlived Fox G:aou;,ql-}-,rﬁ'.iz
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?n "—\ m=&—r .

@O PP OO DPEEIDPEDDH O©D S

of .
SuLunLq Z\e |:"f°_'; ‘b'c'-.f b xles T S+ 6pl= Loy= L10/
G 2710+ oo
E\'{ R -t.’!-;- - ".:‘:-?

-

BT R

;
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§Um QP +wo $ub¥ings 8-
LA A A AA oo A

Fox example &
\_/\_/\/\/hw

' Sqi ;\’qf = YT = 20'14;_2'3' :
Sg=467 = €11 = §0,67 g
56= <127 =07, = Go]

,g__. R= qu, How many Subying of oxderT.

201" H op Subsing in Zyq = T(u9) = T(1?)=(2+)=3
894 3=fu] §;= L17= Zyq
S2= <17 < 174q =§ 011 14,21,28 35 qg
$3=4Hq7 = <o7 = {o]
0(Si=19 0o(S2)=7, 6(s3)=I
then 7yq has unique Sub¥ing of osden .

( vabfnﬂ iNCase “Yaa o gn .Hﬁ,;;fr . incage o{p'al'n'-r.)

Q-po: How many Subyings in zbg , wheie pand ¢ ave
brime numbexs.

p |n||l‘il1"" _j.""."_c

o IF péqase distine e]rmmu.. r“

Caged  gp q=p
 then H oF §ubyng in "(.l,:r, =(3H)=4

3P 9+p o
then & OF §ub'5m3 in 'cbzq

CaSe 2

- (2+D( 1)
*s‘

{ S Ring W@l dendl)
-—l\_’—-___,_-—-——'_,
let A and B aye +wo §ubx’ng of R. The Sum c)P
fwo §ubrings ig denoled by A+g and defined by

A+ g= ) atb[aeh, be B}

-

-5‘_2‘2/ and YZ/ Qye QubVI'ﬁg 6P 7/
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H,en Y7 = 2 Q*I‘b-’QGQZf,b@"—{",Z{j
= E:RSE-P by [x,aezz}
"*"Zg'cd (4)-K ’ R‘E'zf}
= é‘@'K [KG'Z’ = Qv

Qeploe Sum op Hwo §ubiing of Ris Subxing of R?
2ol Need Not

S)= % SJ{ a'ce'ﬁj Is Subying ©F M2 (IR)

4 3,= § [%}g]} be”i( is also Subxing OF Ma(IR)
| But §)+S2 = 2 [a b
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b -
casse n T 1] egsy

i g.t AB=|H 2)dgts
48—[%%]65,-}92 [J{QQI 2
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=
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whete  g=qz[i]= ia-‘mlm@Z[f]]
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@ ld. ::.Q(-m _mzjt'- Om‘GS ] LUhU’lE.
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-~ O Mi
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|
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Qade: How many §ub¥ing of ghf.f ilzcz -
gol™ infinite \\ﬁ_:: =

g’"—ﬁ;—"‘ Unity of Ring and Subsing 1§ $ame 7
é—-—_o—m ﬂiﬂ_c.' Not

£ dR=7Z1o 1§ Ring writh unity

——

‘( 3=5Ub'6’|"n3 = &Zio = 5[3'2'(."6;?1

QPe0C 09O Y

of

Z
Mow éﬁﬂiﬁfﬁ:’;‘iﬁ Now €eaZip §i Q:f=a; & ae2%p
then €1§ unmity of 2700 ' )

But € X o

D 6F1

then the unity of RN & Sub¥ing need net be game-

%poéenf /f-’me’“l,,ﬁ_ fin.element QcR i§ $aid

‘o be idempotent element 6f R IF q%=q

— (Fl'nd Tdembpoient Elementy of 2.
n
7= Jo, 192243, -]
0)=° if a= oand1 then aka (n 7

12=1 , .
then a 1§ not rdempotent element of Z.

—-—

Hence o and 1 _awe idempolent elements of z
then 71 has enactly 4wo idempo tent elements.

Q. Hew many jdempolent Elements in 4g.
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Hence 73 has exactly +weo Kempotents elements
§ay o 4 4.

®- how many idempotent in Z30
S Lge oty - 29]

2
?2: ° (s)%.s

loz: o (QJJQ::Z]
(25)%=25

Hence 73, hag exadly € idempolent elemenis.

Qlo: 9f AR is an fdempoient Element of R Then
1-a i$ also fdem]ao"fen'l’ element of R )

et aeR and a i§ an idempotent element OFR

Hhen a‘l =q —@
B2 (1-a)2= 124 0% ga
= |+ a-2a

3 @~q>°“= I-Q

then  (1-a) is also idempetent element of R.

©d  ocez ig an idempo B
tent Element —0 =
alse  jdempotent. then 1-o=1 1

3¢7Z; I b . ” |
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No- of idempotent Element N Zn= &Ci whic-ng
d r$ the no- of (D?fl'mc divises ¢f n.

€3 730
d= 3345 =3
9°-g
(1) No- of idempetent elemend in Z9p = 9,5=2

d2- o2 = 3
98 0491y 5, (¢
(m) No- of idempoient elemen In Zjo = 92= 4
SaY 0yl4596

8 9F Rigan integgal domain then R hag exacily +wo idempotent

Elemenis: A
oI . a?.q -
Y7 let R 1§ Qn inlegsal domain and a g qp - ( o |
idempelent- element of R Hhen e
: Qg'za, . Um'.lH

S al-a=o0 2 ala-1)=6 — @

gince R '$ an integral domajn then  from equn @ rwe 3&1—
a=0 oY a-I=o

3F a=c then © i§ idempotent element of R
I o-t=e {hep a=1 oo R
fince  R1s an integsal domajn th . | ]
e 9 oin then Rig an commutative Ring
Hence © and | ave membuiop R.
(ﬁ R hag exaclly 4wo rd'em[:,nien1§ elements.
foy (E:tomlaleg-
R= q|1r] ¢| [f3/15 (1] i an inlegral domain
en R has exactly twe idempetent elemends.
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ig@= Zp how miany fdempstents elements in Rp.

I R=7}, i§ an integyal domain then R has exactly
two  [dempotents elements.

.’i‘ieé’ converge of above gtatement need not be
+xye.

R= Zq hag exacty +wo idempotent elements But
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ff-@
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oF ®XIR-
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I ‘-——ngq
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(M R=1R% 2z D_]x ¢, Find all idempolent glemends:
(Ans) [ 4 1) =
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é‘ﬁ_'zm-; | Ho. of peime divisss -0 :Zio ant and 5

o g
tdempotents age 0.1 sand 6
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% l=8
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also 77011 1®

‘hat '.70’*‘33‘30\'
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x=0 py "L o
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Lo N 2w g, 1" R
3!‘\# b "oz n 0 1 "

Wdo n y W " no
5h:r|. c i & . T

then Zg hag only one glitpotent element-gay o
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N;.I:e o 7g hag exactly one Nil potent glement but Zg s

== mot Integgal domain,
Hence convenge OF above Statement need not be t¥ue.

foned. Zg heg exacly one Nilpelend element bui
Z¢ 1§ not inlegyal domain.

Q. Find all Nithotent elemend of 7g-
' 'lg=l[-0| ||Q-| - -‘3

= n n (o)
?n=|¢o—|~he.n lis not possible grmilaz 19 gN o, 5N¥0, 1%

0% g=o then 2 ig nilpetent
L|2|30 nogon n

6= 2l6=0 no6 ! 1

Hen 0,2,’-!,6‘ ave rdllloo-H:n‘!- element of Zg- -
r) B 3 £
NBTE:‘* 9F Nyl then ﬂ.‘:\ml znh-_ hf (ngf:ﬂ:'::“; .
afl 3
- . Trez .
. ‘\'hen r:ﬁ: of ﬂll]:o%eni' element 1n Zn | .,-_1, l"K {’{:H
2k
Po‘s’e.g. ™
“H of nilpotent elemeniy in Zlorﬂl-'ugH
- a0 o
.—g\ 5
= -
A of Nilpotent =
element in Zgp = ¢a7'gt
Hws a0 = § ggqg 0d [o

& No° Fmd all  Nitpolent element D Zjpay= Zyglo
A of nilpolent €lement Tn Z lo

—  olo-l
= a - &q
['E'Uré?j i-‘] € & Loy - _,_,__EE__ -_ l022 -
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1

C®iNer ¢ Find Nitpstent' element oF QX7
‘_g.i'n lE'l' [_ml’éi] GQXZ’ |'$ n”’go'{-en‘t‘ elemen
then 3 n gt (2,4)"= (o)

= ('x'_n, an):‘[ﬂlb] -a !I’.h=b Gnd 3”'—‘5
3 X i§ nitpetent element of § and Y I§ nilpotent
element of 77.
NDLU ‘R: &x-z,
Hl'l\tcieniﬁlemen't'
o 0

then Nilpotent element of QX = (e/0)
Mot Qxz hGQ e:mc%ly_ one nijpotent element:

—

No- o_
Q-No R=@XZ3¥IR, Find allWilpotent Element OF K.

\

+ of QX7

ér‘Lﬂ,G o . |
Q has exactly one nitpolent elemend
Tg w4y N TR
R n n l " n _
then  pi| Nifpotent element oF RS
(O'D'O) ’ (_0,2,0) (& Y,0) (o1 G.I‘l.'-’-J.'",‘.

Q__-_b],____‘?_' R= 'Zb : how many nitpotent elements.
§'_‘?.L“‘ Z (s an \'n-’reg_'m\ demain then Zp has exacHy.
~ One nitpetent element $ay O-

e

%}Pu 9F Rig commuiative ¥ing, and Q, andb it

1 ¥ 1] +
nilbolent element of R then Qtbig also Nitpoten
elemend ofR.

00O OBOOCBROOONOPOEOODO0DOOICODO® OO Q&
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QNo- g Ris commutatiue Rm% and abis nilpotent

“goin Let a 1§ nu;chenJc elemmr of R then 4 n gt aN=0—0)
€ b u n w R ou m " Qa ~0—®

mm-l
gt (ar )™M _ n+mco QMM Loy iMoo

' o M
.- n+mcman bM 4 __,__.l'\-‘-mcnht’lnb
= 04040 .- —+0+-—+0
=0
3 (Q+b)n+m
= 0tb is also nilpolent element of R
©8- Q1§ nilpotent element of Zg
4yis " wom
¢ Zg {3 commutative then 944 =€ IS qlso ﬂllbclEfH
element.
"‘Note:- ]

=== IF R is non commutative 'ern aboue RC-SuI{-‘
need not be +xue. o

SE [" ‘] € Ha(IR) st A%= [O g]
then A I nilholeniOF Ma GiR) )

element A
& B=h ?J e Ma(IR) &+ = E ] then 8 Is nitpotent
element ©F Ha(1R). i
g t 2 ook
A+ B= [ T é] eHz0R) S (AtBY'= [ LO,] =I4{=§f

then A+t ig not nitpotent element of Ma(1R)

element of R then a:b 18 also nilpeient element
0f R- 34 ig need not be true irR i non
Commutative Ring.
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,.S.Eln [iet” R cemmutat've and a-1§ nilpotent element of R -
then Q=0 — @ -fo¥ gome n
Notw beRr s.t.
(@b =aMbP (=R ig commutative)
= ob"=0 ( fyom equn @)
=3 (ab)"=0
3 a-b i$ alse nilpotent:

Nefe:- i i3 need not be +yue iF R (8 non commutatve

let A= [0 1] @ Hy(IR) D A2 !
o3 €10 ¥ [3 9 tun
nitpotent element of My(IR)
How g
8 [E{g e Mz(IR)

' St
. PeB= [ [ I DJ
" Bk AWB s not nitpolent erement of ML(IR)-

g_,__":’:_ 9F Q-big Nilpotent element of R then b.a [ also
Nt l\anierﬂ' element oF R.

oD
.4l let 0-b ig nilpotent element of R then 3 n st
(ab)P=0

Q‘_SEEE IF R is commutative

New (ba)" = (ab)"=0
' '% (bdln-::.o_
Yhen ba Ig also nitpatent €

lement ©F R

CGQEI[ o 9f R 1§ nen Cr.)mmu"\ﬂ'H'Ue
AnAA
(ba) )™ = (ba) (bad——(b0)
\MMN

| Qm) Hmes
=bab) {ab)— (eb)e

00@@@@@@@@@@@@@®@@@@@@@@@@@@@@@@&

Scanned with CamScanner

Scanned with CamScanner



l-uw@@ww@m@m@‘m@@@@@@@@@@-@@@@@@@@@@W_

= b(ap)"a =b.0.a (Psom 1)
ba™ =0 _
then ba 1§ nitpotend element of R,

Fyom case 1 ¢ 1T

ba ig always nitpotent element ©F R IF ab 1S nilpotent

elemeni 6f R.

Umﬂg

end |
‘jlﬁa éem ﬂ HT} e.lemen-[— QeR ;.5 ,?qld -{—obe unit
element oFf Rif R hag MulHplrcabve Inveyse

oFf a.

The $e+ oP all Units of RS denoted by U(R)

U(n)—a Unit gyoup P U(R)= ZQGR , alis exist in F}j

§ o hnd U['zr)
gail U(’Zf)— ﬁ'«;-lj—ﬂ*

Q-ND (Zf[rJ) P
@ L(Q)=
(3) U.UR)"',
(1) OCE)=7
(5) U(ws)=?

5__gln (r u(zci)s= Ixe 2] | ! g exrsHin 'ZIEI'JJ
= Fiylyiy-i] = 20"

) U(RY = E:CEQ [f'
= 2'3( l oF xe(Q3
:K-ic] = &*

Is exigt wum}h‘mﬁw I'n &}

- and defned
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i’ﬂ‘”ﬁf‘ﬁ- U(R]r R" 203; R** @
UlCt)= ¢ ~8e]= ¢ :

OU(zis) = Zace Zig ( <! 1§ exigt w.wt HulHplreation j ®

' medulo . 15 @

' , @

= E:r.GZ|5[ ded (z15)=1
= [:x] I{x £15 and ged (e, '5)""]
U(Tis) = fl2y, T8 111314

&

_ @
@

| = 7 z
LNDJfB_?* 9F N1 then H m ®
Q. No @
D

&)

QNo  R=@gxq, find U(ax®)?
ol ' |
= Qx§= '(o‘rb}I aeq rbé’:ﬁ?}

(W1 EQXQ 'S +he uni e o
let (1Y) e@xq | '.H‘ic o
8 18 uUnit+

(x“h)eqxq ¥ Untt element of @xq +hen 3 6
$.+- ('x'] ?H|) (:C'?’Hl) - (',')
=) (--'Elle‘:hﬁﬂzo,!) o
I MXazly Yy, o
_‘%x] iﬁ Unit iﬂQ' o
: 41 1§ onit in Q. | o
:I.‘] -—I: | ! @
o (U 1) = (x4 ©
| D=5 (my) [ ig exiptin@ ¢ g engt in ) o
'. *[(md)[ofxeq ot yeq | o
= gFx gt ] o
L T 0(®) x U(®) g

I milay
U (anim)= uge)y u() R) ©
= of x g ' .
a
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gmp-

SN

——

Find Unit OF QX 903

Qxfo] —Z(a,u) ae&}
let (f40) € xS0 ig the unity oF‘ ngoj
ket (sc0) € QY §03 iS-the unit elemend oF 8Xfe3

then 3 (y,0) € Qx§e) 5.t

('5‘310) ';[,o]z (l,o)
9 (T-yq0:0)= (110
3 e Y =]
9 X' ig ewst in Q.
!:E% New
_ —u( GE‘FEOJ) 2 L:C,o_)! (x0) i§ exgt in QX So}}
Z(xm)[ ! 1§ exigt I'n G?J

= Z (x;0) [ b+XE Q}
Z(:'C[D) ‘ xé Q*}
= @x o3
2 U(®@%2§03)= @¥ x5l = U(Q) X (o]

Noteo .
—_— = &*7\ EDE: Q?CEB.? - itmtﬁj

HLU

UUSMRxH ?

L (1RX QX 03)=7

S8 QRIRX ¢ = E(q,b,c)!qeﬂ,b@m, Ceflj

@ exighin Q o1
Blon R 045

al o#+¢C
ERAS! b.c)fﬂ'é@*e belR*tCeﬁEj
= QF x pFx g
= O RLUR) Y U( &) -
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| - | 'S
U(IRXQ XGo3) = E(oc,&l,o)elﬂ XQ xiu:}l -(m,g,o"i' exist In IR X (ng‘cﬁj@
~~ N
= ?(DCIH:D?' existinIR 4 §' exigt in GJ

=7 (xyp0) ] ok xelR o 0*36&3
= E 9C|':h.3)| "J::EJR 5- &EQ . .}
= R x gkx x|

= VIR)X U (Q) x §o]
ne

®F S

NQ'ffo 9F Ry Rgy Ra— — Rn ave Oommu+aH\Je Ring r,ul'Fh U"”il

-nIl ﬂlr\d”"‘

then U(RtxﬂA?—XRn) U(Rn]x U(Ry) - — X U(Rn)

Tt -

Le?Jr f&/‘mh et T i non empty Subgb of R4
Cie'h ) i§ on ideal 0P R.
af (@) w0eT [ ¥hel 9 0-beT

@ + aeT ,8¥ET D Y- eT

_Y’\l&h‘t idealo (Tr+s°) i§ an ideal of (Ryts)
M ¥ qeT ¥ beT 3 q-beT
@ « eIy y¥€T 3 avel

000000 BROOPOOPDPOOODOCOOGOO®OO
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5"

e - [ aub‘eR} ig Right tdeal OF Na(1R) ?
0) Le+ A=la, b 4 6= Ay by -
o [ ]es on [.1 J

b

[ bex p= [ﬂl blj es é‘nd ¥= [i"ﬁ]ém(m)

o[ g ke o

then 3 ig No‘l'3h+ ideal of Ha (IR)

Hw

Q 8= g[a 3 C\,b&IR] ig 1eft deal of Ha(IR)?

@ S= z‘q o] a bG'IR]‘s left ideal U‘FH-?(IR)?
L

A-8 = {ql I:, Cla b [alqu by - bp_] co

et QA= [0[ b]GS and B8 = [QA bl—}

R S S
"

st Q-8 = [q' Q b bi]es
o o ce G -
@ et A= [‘: bl}mnd Y= [ Q, b]e H.Q‘(-”‘U
o C q -

§-t

AX'QQ [‘1 b {[ai b ) aa,+o beo‘ ¢S
! c q 6 o | ca, dbi

then 8isnet Jept idea) of Mo (1R )

()
het A= ano] es qm143=[az§J
hy D o

$-1-
A-B=[a o
[b: o} bfz 0]:[6"-‘:‘1 ’D] €S

bi-by o
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N
|

=T 0] ae and = T A b | at
() , [bl. o] €5 and ¥ [c qJeH‘““U
.R:[q b][‘q, o]z Qdi+bb1 D7 4 ¢

cd by © Ccq;+ d b o}

then g is leRt ideal OF M, (1R)-

Note & :
=:é'd 3P(_Rl$ CemmutqaHye ang_ then every left
tdeal pp R |'$ }’l'ah-l* ideal of R.

“Taeal

- y ) |
. .le+ I 1§ non empty Jubgecupo P Ry ((Ty+4y-)
¢ %aid 4o be an ideal op R jp |

OV aex v ber gt a-ber

@-v—aez,&xef{ $t ¥aeIand a-YeT

&Ne 1oz '$ an ideal oF @7
goln
= ez and
BQ n é—@d}
Foo. -
ut Q-3 —:; d7
then z i's not ideq) OF Q.
i'_"l'_'f_]i? Z 13 not {deal of 4Ry ¢ and (1]
Q 1§ N R G b
QNo- ghow that "T= m2 i an ideal of .
Q_t_).l-n Z/:'EO‘)i')i?-liSr“—"]
¢ my - 0 ma |aez
@ T=MZ ig gubgh. of 7 then M aemz - bemz
= 0-b emZ
) et XEMZ then o - mea o ne 7

0020000200 CNOPDPODORLHIDOEO®DHROEOOD RS
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)W W @D

“and Y& §t Y.x =Y¥.m-0=m¥.a=ma' €M7

D Y-xemz - whtie a'=¥-a &7

$ince.7 18 commutatve then 20¥=»x emz
then ©-Ye mz

Hence mz 1§ an ideql of %

/Vo-fe 2 _ _ __
L3707 Euery §ubgp. of 7 V¢ an ideal of Z

Hence 7 has Infinite no: of ideals.
. )
S0} pg Q19 -— OF° ideals of Z

O-No- g T g an 1deal of R then T ig §ub¥ing OF k.
01" |o} T {5 an ideal of R then

@) waeT, v beT S a-be T
(n). "d‘QE'I A YET 2 ¥a€Tl

= |3

and -¥ €T
Now :
— anceIlﬁ an ideal of R then ¢ #T <R
—qum(D we get
O « aex, vbers a-beT :
@' +- aeI, ¥ beXr=) beR , becavse T cR

&t a.beT ol

+hen Ils Jub¥ing of R.4 Cbut Convexse of above gtaiement

‘ cannol Fvue.
€9 71§ §ubwing of Z/[1]

Bt 7 1§ net ideal of 21[1]
becauge 2e? 4 lezril | but 2147

M'g" Show I= o) and I=R 1S always ideal O R

I Cased & et T= o3
) %QGIﬁ—‘o"beI:‘JOHb g-o=0¢ T 0a-heT
@ WV aeTguYeT s ay=Pa=0eT
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- —=¥%a=Q-%erT
then 1= {0} |3 an ideal oF R

CaSeIl' ket =R (1) & aeT beT

== 2 a-beR
3 a-heR=T
= a-beT

() & aer=R,t HeR
Tt h.aa€R ( B8y closuve prop. becauﬁ
¢ a-y4 eR R is Ring

ﬁ%hen I= R is an tdeal of R
em Case 4 £ IC T _
|deal of R. L fel T=R ave alwalys an

Fox Examplee-
M T=Jel ¢ I=Q ave ideal ofF Q
® I=E°3 & T=2[i] n N 2]
® r- Cel W I=1R N noow IR

9‘ aF Ifﬁ an ideal oFf R and eI then T=R

$olP :
=— let Tig an fdeal of R and 18T

$ince T1gan ideal bPR then T cp — @
Now Jet ReR gt BeleT

S YeT
9 ¥ g Jubget of T ( L is an (deq] op>
DReT —B R
From® and (D, weget
R=T

Q. let I= Eo.,t-,%%ﬂg,%jbe an ideal o R Jhen
® zeRr

@ cI
=R

e
e

--**-@@@@@@@@@@@@@@@@@@@@@@@@@@@@%%

[
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' -\n%\“ 5- _ o
;:ﬂ/If$on l'deql sFPR Qnd et then I=R
-;.; thw that I= mZn= M7 i% an ideal ©F Zn.
Saile. T=4m7=mMZn = fmea |aezn]
@) <m> = mZn i§ Subsing of 7n then
e min, v yemzn = x-4 € min

@) Let e mzn then X=m-a, Q€Zn

= £y = | whee asax

,a x. emiZn
Sinte Zn ig commutatve Ring then 2¥= Y-
% Yexx € MZp
. Yhen mZn.ig an lIdeal of Zn-

Notes Euery eSuL*n'ng of Zn 1§ anideal of Zn.

_— S

then H:F of ftdeals in Zn= Z[HJJ

g. R= Zyp, Find No of 1deals in Zug
Sel? :F\’of‘ ideals in Zyo= € (Yo) = 8.5
= (z+1) (D
= 8
Say Ii= &3 Te= <o/
Tq=¢ay . Tn= L207
Tg= <47 Ig= “Zup
Ty =<57
Ig=4{37

Q  How many deals In Zjoo ©f oyden &5
Ans  Ze has Unique Jubgp: ef eydeq g5 then Qoo

hag vnique ideal of oydetds,
Becoy every Sbgh.-6F Zn!'§ An fdeal of Zn,
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Q. R=7Zpn how many ideals of ovderp. tnZp2 ?

3ol ZpR hag Unique gupgp. oF ozded b,
then 7R hag Unfq fdest of ovd®: 1’
H- P- : R

Q_Q-_ 'F aez[i] then T= <av < {Q-k/ REZ[i'jj=az'£f_') s
an ideal OF (17, )
o 7iriy - f_a-ﬂ'b | arbe'a] —@
and T = £ay -_:QZJDJ
@ Let we azri] then = ak,, ke )
¢ Ye azpy v Y =Q-Rag Ro€ 2 (1]

$t x-Y=Q (Kk-Kk)
- qple Qi) , wheie Kl=ti-ky gz 0]

Hﬁi{n :cof:q-g;_;;(?q kKyezl']) -
and hew(i) §% x.-h=akh =0k €AZ] whe
: k's Kih
2 whe a?li] |
gince 71017 i§ commutatfve
then oc.h= oo eazli)
Jpxe av(J |
then azi[id 7¢ an ideal of 70
E.f'%- Le z[i] then T=<i» = (2] 1§ an

ideal of Z/(1]-

PCC PO DROODOBPRRDORROEOCODRRE LT OGO

Scanned with CamScanner

Scanned with CamScanner



@ wiezLi) then T=<0+N7 =(1+0LLT 17 an ideal
of Z[i]. . . .
an) a+3£'ezf;j then T= <2t3i7= (&80)Z(J s a0
ideal of z[1J-
Noded  jzpi= ziei
T iz = {ia|aer)
~lztyand {eiz(] o '
Such that (G0 iz, becauge (7D is an ideal
of 20)
3 (eizrn)
Yhen {z01) ="z(i]
imiladly -iz[]=220]
-1zpl= 2 0)

DO EeBETRECEIESE@®

R

O OORY O
|

WY W e @

- e
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