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ABSTRACT

In this scientific paper we dealt with three different types of
homomorphisms between two given ideals in a ring with unity shown as
follows: ring homomorphism, R- module homomorphism and ideal
homomorphism, which were supported by several examples.

Furthermore, we prove that the family of ideals in a ring R with ring, R -
module and ideal homomorphisms forms the category of ideals of the first,
second and third type, respectively. The next step was dedicated to support all
previous ideals by examples and functor between such categories.

Finally, using the properties of ideals we prove that for two isomorphic
rings K = § then E the category of ideals in Rof the third type is isomorphic

with [2, moreover , [ _ =3 x [2.
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A1
morphisms
[[1]p10 - p12]
(3.2 )
(1.3 )
I I; I R
f:A-=B ABEI 12

1 R
) fla;+ay) = f(ay)+ f(ay)
2) fla,a,) = f(ay)f(a,) } (Va,a, €A)

" 1 fm=1 f oA=B=R

@ @) f A,Bel,
A,BEI,
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B+R A#R ABEI 22
R R f:A=B
( )
1) fla,+ay) = f(ay) +f(ay)

2) f(ray) =rf(ay) _
3) flar)=f(a)r }(Vﬂlsﬂzeﬂ.VTER)
\ 1 f=1 f A=B=r
@ @) f A,Bel
3 @ f A B el
B=R A=R ABEel .32
R f-A—=B

D flay+ay) = f(ay) + f(az)

2) f(a.a,) = f(ay)f(az)

3) f(ray) =7rf(a,) } (Va,,a, EA,Vr €R)

4) fla,r) = flar

R 1 f=1 f A=B=R

2 @ f A,Bel,

1) f A,B €I (3)

4
{0}xZ, Zx{0} R=IxZ, .42

f:Zx{0}—={0}xZ,;(a0)(0,[a])
.na [a] R
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R=1 5.2
mZ nZ [[6]p24] nemn nL={..—2n-n0n2n,.)}
ffmE-mZ;nx»mx n=0 mneN
R
2Z,, ={0,2,4,6,810} R=1Z,, 6.2
f:2Z,, »4L,,;x—4x R 4Z., = {0,4,8}

7.2

R :Objects

) .arrows

R) 1, A

f:A—=B,g:B—C,h:C—D : -1
(hog)of=ho(gof)

229



f:A—>B : 2
foely=flzsf=f
R
( ) ( )
( I IR)I3
R
( )
( IPe 1) Ilg R ( )
) R
R ( ) (
( IE.H L:':.R)LZ‘_R
R 23
objects R @)
i:0—R
. O:R—-0
K R = M,(K) 3.3
A={(E g):a,bEK} ,B={(§ g):c,dEK}
ABe L‘l.suz w R B 4
ra=Bi(y 5)= (3" 0)
L'y, x R
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o84 (5 )= (0" 7Y

1

- A, (KD
[[1lp19] A=B  feg=1; g=f=1,
-LJ.Mz':R.‘-'-
R=1Z[i]={a+ib:a,b€eZi*=-1} 4.3
R A={a+ib:abe2l} [[5]p10]
ffA—=A,a+ib—a—ib AEE}]
-EI{] R
K R=M,(K) .53
A= {(‘E‘] g):ﬂ,b € K} B = {(“ b):a,b EH}
. a b
A B €Il [[41p6] R B A

a5 o) (G o)
g:B—A4; (2 z) — (g g) . L?.."-lei.lr:_'l
. if.:l-rz{xfi
A=B feg=1lg gof=1,
. fr.f..‘-fz (%)
R=1Z, 6.3

mi, R [[6]p4]proper ideals
3 . 6m 0D<m<6g
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:Objects

.arrows

f+Z;,— 3L;;x— 3x

:Objects

.arrows

:Objects

6 m 0<m<6 mi,
L, 0
R
I3
—=2Z0
20 m 0<m<20 mi,
L, O
R
f:22,, = 5L,, ;x  bx
I:
—=30
30 m 0« m=<30 mi,,
L., O
R

-arrows

[:2E;, = 6L, ;x> 6x

R
A [[31p96] R/ A
113
iR
R[x] A[x]
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13 f:A—=B
[[21p123] f[x]:Alx] = Blx]

flx]l(ag+a,x+ -+ a,x") = (f(ag)+ fla,)x + -+ f(a,)x™)
32 @ O flx]

Y

—[I]: L% _— Lg:x]

A — A[x]

7 | o

B —» B[x]

VAE LR —[x)(1) = 1,0x]: A[x] = A[x]  [[1]p13] functor

1[x](ag+ -+ a,x™) =1,(ap) + -+ L(a)x" =a, + -+ a,x"
g:B—-C f:A—=B 1.[x] = Ly
(goIxl:Alx] = C[x]  Ig
(9o Hlxl(ag + -+ a,x") = (g o )(ap) + -+ (g o f)a,)x"
= g(f(a)) + -+ g(f(a,))x"

glxle flx)(as + -+ a,x™) = g(f(ap)) + -+ g(f(a,))x"
(g o lxl=glx]e flx]
'R A IZ -2

3
I/a
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A R K K/A R/A
L={K:AgsR 3 JuK} [[2]p114]
I3 [[1]p15] I
A R :Objects
I3 :arrows
K; K. I f:Ky =K,
fA)=4 [ A R
Iz I}
K/A € {;A Kel?
R K (one to one order preserving) &
[[5]p2] R/A K/A A
0:K,JA = K, /A k+Aw f(k)+ A I7 fiK. =K,
w(A)=A  f IZ,
L ={R A} A
R/A 13, objects
C A S:A-=C
T-C— A Equivalence of categories
natural isomorphisms SoeT=1,T=5=1,
A,C 1,1, [[1]p16]
[[1]p93]l.4A = C C A
3= S R 24
f:R—=S R=S
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Y R

A —» f(A)

« l l u(@) = fa(-))
B —— f(B)

ala) € B u(a): f(A) = f(B); f(a) = f(ala))
. f(a(@) € f(B)
u(a) R a
Vf(a,).f(a,) € f(A),VsES : S
. a,a, €A
Ju(ﬂ')(f(ﬂﬂ + f(ﬂz)) = .u(ﬂ')(f(ﬂi + ﬂz)) = f(ﬂ‘-'(ﬂi + ﬂz))
= f(“(ﬂﬂ) +f(ﬂ’(f12)) = u(a)(a,) + u(a)(a;)
#(“)(f(ﬁi)f(az)) = #(ﬂ')(f(ﬂ:a:)) = f(ff(fhﬂ:}) = f(ﬂ'(ﬂﬂﬂ'(ﬂz))
= f(ﬂ'(ﬂl})f(a(ﬂzj) = P(ﬂ}(f(ﬂjj)ﬂ(ﬂ')(f(ﬂz))
rER sES f
s=f(r)
u@)(sf(an) = p@(f(Nf(a) = p(@(fray)) = f(a(ra,)) = f(ratay)
= f("f(ala))) = sf(ala,)) = sp(a)(f(a,))
. u(a)(f(ay)s) = pla)(f(ay))s

A 1,:A—A u
u(1):f(A) = f(A);f(a) — f(1u(@) = f(a) I;
B:B—-C awA—B (1) =L = Ly

Iz
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R

u(Boa):f(A) = f(O);f(a) = f((Bea)(a)

u(B) o ula): fF(A) = F(O);fla) » u(B)oula)(fla))

u(B) = p(@(F(@) = u(B) (p@(f(@)) = kB (f(a(a))
= f(B(a@)) = F((B° (@)
cu(Bea)=pu(B)opula)

78]

XY .
A f71(4)
{ T e
B ———f1(B)

MHa):f~1(A) = 1B ;f(a) ~ f(ala))
Ala)
A S

|:u“-u
‘t ;U

— fA——>ff(4) =A

A
«) |ra) |7 (Fa)=a
B
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3 1@[ iﬂyélgi
I3 =1 : peod=1g
ACE R B A .34
~ 73 %/ ~Fy
‘V I / B
%,
[[3]p91]. RxS={(r,s):reR,seS} S R
R A, RXS A, x5, 4.4
.S S,
RxS A x5,

V(a.,s,),(a,s,) €A, x5, V(r,s) ERxXS
(a,s,)—(a,,s,)=(a, —a,s,—s,) EA, X5,
(ay,5:)(as,s;) = (a,a,,s;:8,) € A; X §;

(r,s)(ay,s;) = (ra;,ss;) € A; X 5,
(ay,s,)(r,s) = (a,r,s,s) € A, XS,

) 5. R A,
Iaxs S R
S 5 R A, A xS, :bjects
f:A4;, = A, [xg:A x5 —=4,x5, :Arrows
g:5—5 R
fxglas)=(fla)g(s) S
(a,s) e A; X S,
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fxg
A, XS, RXS
: Lags, = L, X 1,
Ipis f xg: fiXag,
AXGiefaXg=fiefaiXg,00;
I [[11p36]
B x 12
S, el A el (ALS) :Objects
f:4;, = A, (f,9):(4,,5;) = (4,,5,) :Arrows
IE: g:5. -8, I3
(f2.92) {fi.g1) Liagsy = (Lagsls)  (Ay,S)
cAf g e g2) =fio 910 82)

3 e =13 x I S R .54
hilie —— X
A xS, — (A.,S,)

fxg l l{ﬁm
A xS, —m» (4,,5,)

*:L(l.a.ixsi) = ’1(1;11 X 151) = (.1.41-151} = 1(;41.51':
I3s LXg: fi Xg:
MAXgiofiXg)=Afiefp Xg1°9:)=(fi=f.9:°92)
=(f1,9:)° (2, 92) = A(fi Xg1) 2 A(f X g2)
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WilE XI5 ———— I3
(4,,5,) —— A, x5,
{f.9) l l fxg
(4,,5) — A, xS,
p(Liays)) = ({14, 1)) = 1y X Lg, =14 4,
IERSE (f.92) (f.g.)

ulfi, 900,820 =ullfie f2.9.:°920))=f. o 2 X g1 2 92
= fiXgi°of Xg, =u({f,g:.) o u({fs. 92)

Lz Aop =l H
HoA=13 N ES S
Iaxs i
3 ~ T3 3
- Ly = IR XIg
R.,R,,.,R, .64
3 ~ 73 3 3
EEINR:\_._'&RH = IR!. x £E2 X X ERH
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