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Theideal G

Let(R,+,.)bearing and let @ + ICR the (I,+,.) is called an ideal of
(R, +,.)iff
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l.a-b€el,Vabel
2. ra€l,Vva€el,VreR
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Example: (1)Show that (z,+,.)is anideal of ring (Q,+,.)
lata=1 b=2 V aq,b€z 1-2=-1€z

letreQ R = 1/3

Lat a=1 b=2 Va,b €z
1-2=-1€ z

leta€ z a=2

letreQ r = 1/3 r.a 1/3.26 z

z is not idel of Q




Example:(2) Show that (z, +,.) is anideal of ring(z, +,.)

Sol:
2n,2r,2m
leta =2n

b=2m Va,bz,
a—b

2n—3m = 2(n—m)

= 2r € z,

let a = 2n,Va € z,

letrez-r=3

r.a = 3(2n)

= 64

=2(3n) € z,

z, isideal of z



oWbdl  ((ideals))
1. trivial At
2. proper Jad

(R, +,.) Lguuits dilondl 1 3g3l WL
({0}1 +,. ))‘““a‘“ 4dc gaxn

daaw dal> Dol odigy dalodl (9SS Jadd d4gdl Wl Je igixl 131 b)) (ala>de
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Example: find ideals of the ring (212, +s,.5)

L = (i)= (212' t12,i2)

I, = ({0}, +12.13)

Is = ({0,4,8}, +12,i;)

Iy = ({0,6}, +12.12)

Example: find ideals of the ring ( zs, +s, .5 )
I = (Zs,+5,.5)

I; = ({0}, +s,.5)




Ideal generated by the set
de gamally Won S Jlio)
Galonl) llie S 2olis 0 g9 < S > 91 (S) 30k 5

Example: Inaring (Zy5, +12,i2). let = {0,4} find <S>

14 = ({(_), §' gr 6})! +121 12 )
Is = ({0,4,8}, +12,12 ) Is = ({0,4,8}, +12,.12)

<6>=LnhNIg=1Is
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I =(a) ={r.a:r e R}
Example : the frincipal ideals of the ring (Z12, +12,-12)
L =)= (Z13,+12,12)
I; = (0) = ({0}, +12, 12)
I; = (2) = ({0,2,4,6,8,10}, +12,.12)
I, = (3) = ({0,3,6,9}, 412, .12)
Is = (4) = ({0,4,8}, +1,)
Is = (6) = ({0,6}, +13,.12)
({0}, +,.) yauall dal> 9o ja4ally Wgn I ol Jladl: AasMe
(0) ={r.0:vr € R} = {0}

gy diloell 9 U1l W gy (SN ol JUal : dasMe
(1)={r:1:vreR}=R



@yl JGall dall Principal Ideal Ring
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Example : the ring (Z,+,.) primcipal ldeal Ring
1) =2z
(2) ={0,¥2, ¥4, Fe, e }
(3) = {0, ¥3, F6, F9, s d

(Z,+,.) > § Ll Jtall § DlgY
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Manimal ideals 55
Anonzeroideal(l, +,.) of ring (R, +,. )is cdled
(DI #R
(2)ICRC-» M =R

Example: (Z,,,+12,.12 ) is aring

L=03)=1{0,3,69},2512}"
I3 = (4) ={0,4,8}, +12,.12 }
I, = (6) ={0,6}, 412,12 }

1,(2), ,(3)mauimal ideals
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