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ABSTRACT

In this paper, we have characterized (£;.%;)- Intuitionistic Multi fuzzy subring of a ring R and talked about a portion of its
properties by utilizing (a,B)- cuts. Additionally, we have characterized (£1.%5]- intuitionistic multi fuzzy cosets of a ring

and demonstrated a few related theorems with examples.
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1. Introduction

The fuzzy set speculation introduced by L. A Zadeh [19] has shown huge application in many fields of study. The chance
of a fuzzy set is welcome since it handles weakness and lack of definition that ordinary sets couldn't address. In fuzzy set
theory membership function of an element in a single value between 0 and 1, therefore, a generalization of the fuzzy set
was introduced by Atanassov[1 ] called intuitionistic fuzzy set which deals with the degree of non-membership function
and the degree of membership. Following quite a while S.Sabu [ 14] presented the hypothesis of multi fuzzy sets as far as
multi-dimensional membership function. The idea of fuzzy subgroups was presented by Rosenfeld [13 ]. Biswas [5] applied
the idea of intuitionistic fuzzy sets to the hypothesis of groups and considered intuitionistic fuzzy subgroups of a
group.Marashdeh and Salleh [ 20] presented the idea of intuitionistic fuzzy rings in view of the thought of fuzzy space.
The idea of t-intuitionistic fuzzy subgroups and t-intuitionistic quotient groups has proactively been presented by P.K.
Sharma [18,24]. Likewise, he [17] presented the idea of the t-intuitionistic fuzzy subring of a ring. P.Dheena and B.Anitha
[ 21] presented the possibility of (¢1.#:)- Intuitionistic fuzzy set and talked about a portion of its properties. In this paper,

we introduced the possibility of (5.5 intuitionistic multi fuzzy subring and their properties.

2. Preliminaries

Definition 2.1[19] Let X# &. A fuzzy subset A of x is characterized by a function A: x — [0.1]

Definition 2.2 [1] An IFS A of a non empty set X of the structure & = {x.1(x ), ()} Where u{x ): 5 — [0,1] and

V(% ):3 — [0,1] are membership and non membership functions 3 for eachx € ¥ and we’ve 0 = Ly} + ¥(x) =1
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Definition 2.3[12] Let X# @. A MFS A in X is characterized by the set of ordered sequence as
follows 4 = {x. b, (x J, (x )l (g )y () o Jix € X Where ;(x i = [01] 7 i
Definition 2.4 [22] Let X # @. A IMFS A in X is characterized by the set

A={{x GG G )y G ) ) (v, 60, 60,60 v ) )i € )
Where 1; (% )i — [0,1], ¥,(5 )i = [0.1] andwehave 0 = y(x )+ V. (x) £1vi=12,...k

Definition 2.5[22] Let X # @. A k-dimensional IMFS A in X is characterized by the set

A= {1 G )G ) g G ) o iy G 0) €V, 3V, G0V, G eV )i € )
Where t; (5 ):ix — [01], V(5 ):x = [0.1] andwehave 0 = (x ) + v, (x) = 1vi=12,...k

Definition 2.6[17] Let A be a IFS of a Ring R. Let # € [0.1] then t — IFS of R with respect to IFS A and is characterized

by A = (h‘(:-g],‘-1{)53] where (%) = min{1(x),£} and ‘-‘(:-5] =max{"(x),1-t}vxeR

Definition 2.7[23] Let .4 be a IMFS in x with dimension k. let # € [0,1] then the IMFS A of x is known as A*-IMFS (¢ -
IFMS) of x w.r.to IMFS 4 and if characterized by

A = {516, v 6ix e X where = (10, G505, 1 G5 e 'y ) ) and
V= (~.‘1(,51~.‘:.:,5:|,~.‘!(;53 ..-‘k(;533 30 =(x) + -‘i(:-_;:1 < 1v 5 € Xandi=1,2,...k where

';(x) = min {*;(x ).£ and -'i{,._;j = max {-‘i{;._;],1 —fland ¥, (x) = uf,G) =2 W) ... = Wy () forall xin X

Definition 2.8 [17] An# IFS of R, lett £ [0.1] then the A’ of R is known as & — IFSR. of R, if A" is IFSR that is

(i) ' (x — =) = min '), ' (=) and ‘-1{:-5— 7) < max {‘-1{:53, "‘{‘ﬂ}

. . A S 3 1 .
(i) 1 () = mm{h‘(}g],u‘{aj) and ¥ Gl < max{ (), v (‘ﬂ] where &' = (11 G, {)ﬂ]
and 1*(x) = minft(x),4} ,‘-1()5] = max{ V(x),¢#} foreveryx, 3,5 * R

Definition 2.9[23] Ant — IMF5 A' = {{:-5 R E) ‘-1{)533::-5 = :-5} of aRing R is known as A’ — IMFSR of R if it fulfills the

accompanying ¥x.3 e R &t € [0.1]
() Wil — 9) = min (G, L () and ¥ (5 — w) < max [V (), v (&)

(i) W) = minfl (), 1 ()} and ¥ Ges) < max {¥' (), v (30} where
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= (0, G ), 0 O 0, 5 G ) '3 Gpe D) and Y = (0 Grond, Y63 0., G ) e G 0) such that

0=u0x) +e) =1 forallzz € Randi=12,... k where

o' G ) = min {1, Gea). g} and v, () = max (V" Gp3), 1 — 4 and

1 Ge) 20,6 ) 2 WaGe ) . 2 Wi Gu D forall g eR

Definition 2.10[21] Let A be a IFS of a Ring R. Let (¥;.5;) € [0.1] and £; = 1 — &, then the IFS &’ of are & is known as
(£..£2) — IFS of R with respect to IFS A and is characterized by 4’ = (h'{xl \ {)53] where ' (%) = max{(x),¢,)and
{:g] = max{"(x).5; )} forallx € R

3.Properties of (. B) — cuts of the (;.%;) — Intuitionistic Multi Fuzzy Subring of a Ring

Definition 3.1 Let 4 be a IMFS in X with dimension k. let (£1.%5} € [0.1] then the IMFS & of x is known as (%;.%;)-
IMFS of X w.r.to IMFS A4 and if characterized by A" = {{:-_r,. w6V g e :g} where

Wi =W, Gl G G) . WG and Y &) = (7, G LG G0 G

20=0x)+ -'i{z-_;J Z£1vxexandi=1,2,.. k where 0';(x ) = min {l';(x). £} and *-'i(:-_;J = max {-’i{;5],1 -4}

and 'y G) =3 G) 2 03G) . 2 WG Y yinY

Definition 3.2 Let A" = {{:-5, ' (), v r{zg]]::-_; = 15} be an (£,,8,) — IFMS and let & = (e, &0z, @3 ... a3 )[0,1]% and
B = (By, By fa e B2 )e[0,1]F where each a;, f:2[0,1] with 0 = a; + £ = 1¥i then the (&, 8) — cut of A' isthe set of all

X suchthat lo';(x ) = ; with the relating * ri()sj = B;vi and is meant by [A'] g, Obviously it’s a crisp set

Definition 3.3 Let A" = {(5.1' (), ¥ () ): 5 € X} be an (¢,,8,) — IFMS and let & = (s, a3, @5 ... a;)€[0.1] and
8= (8. By Bz . B2)e[0.1]F where &;. f;2[0.1] with 0 < &; + B; < 1¥i then the strong (. B) — cut of A" is the set of
all X suchthat ' (;} = «; with the comparing * ri()gj = B;¥i and is indicated by [A']}, 5, obviously it’s likewise a crisp

set

Definition 3.4 An (¢,.%,) — IFM5 A' = {(7& ' Gy, v r{:-_g]]::-g 5 !-_.’,} of a Ring R is supposed to be a (%;.%;) — IMFSR of R

((£,.8,) — IFMSR) in the event that it fulfills the accompanying ¥ .= € R and (£,.%,) € [0.1]
()W G— 3) = min ' )W &)}and ¥ G — 2) = max [V (), (=)}

(i) ' Ggs) = minfl' (), ()} and ¥ () < max (v (), v ()}
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where t’ = (', Gz 0,05 G )5 G ) W Gp ) and ¥ = (7 G,V L6 0V, 69 ) e Y (G 0) 3
0=tlm)+V Gm)=1vis eRandi=12,.. k

Theorem 3.5 Let A" and 3" are any two (%,,%;) — IFMS5 of dimension k taken from a nonempty set X then A" = &' iff

(AT eg € [B'] e forevery @ fe[0.1]% with 0 < &; + §; < 1vi
Example 3.6 Consider the Ring {z=. +5.%:} where Z: = {0.1.2,3.4} define IMFS A of dimension two Z by

(0.6,0.7)if x=0

g, ) = (g, 6.1, )] = 1(0.5,0.3)if x = 1,3 and
(0.4.03)if x =24

(0.201)if x=10

V&= (‘-Ai'&gl‘-h(zs)) =4 (0.6,0.4)if x = 1,2
(0.7.05)if x = 3.4

It is easy to verify that is A not IFMSR of Z, if we take t; = 0.3 then ha‘i{’g =(0.3.03ifx=01234) andt; = 0.7
then ¥, (x) = (0.7.0.7 if y = 0,1,2.3.4) A" is IMFSR. let (&, 8) — cut of A" and strong (a, §) — cut of A" ,
e, B:e[0,1] if we take &, = 0.1 ,e0; = 0.3, 8, = 0.7 and f, = 0.6

by & ze, v, &) = fandly, &) >a, v, )= B alsosatisfied

Definition 3.7 An (£,.£,) — IMFSR of R | A' = {{;5, ' G, r{)g]]:}; = R} of a Ring R is defined as (%,.t;) — IMFNSR
of R is satisfies (i) ' (33) =1’ (zx) and (ii) * Geg) = ¥ (33) forall 5.5 € Rand (£,.5,) € [0.1]

Definition 3.8 Let (R. +.7) be Ring A" , B' be any two (%,.£,) — IMFS having a similar dimension k of &, then the
multiple of A" & B signified by i’ = v is defined as

oV () = 1l GV, () v € R where

WG =[ max [min {b' (3,0 (7)}9z =xv 9.7 € R]
and Oy = (0,0,0, ... O _imes) if X i5 not expressible as x = 47

() = { min [max ¥ (5),V (z)}i97 = ¥ 9.7 € R]
s and 0y, = (0,00, ... Oy _jmes) if X is not expressible as x = uy

max [min {' (z),0'(z7)}:9z = xv 9.7 € R]
oV () =9 min [max {* (5),V (hwz=xvszeR] ThatisxeRr
and (0. 1 )if x isn't expressible as x = 47

r

L
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r max [min {0 (5),0' (2} 9z = xv 9.z € R]

b =o¥ &) = § min [max [ "), v r'iz‘]}ﬂl?. = xvuzeR] Where (0,1); = ((0,1),(0,1), ..... K times)
and (0,1 if x isn't expressible as x = =7

Definition 3.9 Let x and % be any two nonempty sets and f: 5y — = be amapping. Let 4 and B any two

(#,.4;) — IMFS of X and Y separately having a similar dimension k then the image(_img) of A'(Z ) under the map f is

meantby f(L') as¥s eV
F) (%) = (A (20, 85,7 () Where

max T’ (x): x ef 1 (x)

. and
0y, otherwise

A-rf(u‘j: () = {

B o) () = {m[n { W fhatis

1y.otherwise

{ma‘.lc {A;h-i{)g]:a € ft{z). min {Elu'i i 726N, L,

flu) (=) = {
and (0,1)y, ,in any case where (0,1); = (0,1),(0,1) ... ..k times

Likewise pre_img of B'(E =) under the map f is indicated by f~* ( ) and it is characterized as f~* { ) ) =
A-rf[h‘} (). B';, 7y (), forevery x € X

Proposition 3.10 If A_' & B' are any two (%,.%,) — IMFS of a universal set X then coming up next are hold

() [ATjzg) € [Blzgifaz=bandf =8

(i) A" € 8" Implies [A'] 5 € [B'] 28

(iii) [A" U B zgy = [Aliem Y [B'](as (Here equality holds if &; + f; = 1v1)

(V) [A' N BTap = [Alam N [Bas

) [n z’&ri] ,=N [Afi] lrmWhere a, fe[0.1]%

[z f [

Proposition 3.11 Let (R +.7) be Ring A" , B' be any two (£,.%,) — IMFSR of R and & S[0,1] then [A'] (zg s a

Subring of R where u';(g) = &, ¥';{e) = Band 'e'is the identity component of R
Proof Since lu';(e) = a & ¥ (&) =B, & € [A'] 55 therefore [A'] ;5. = B

Letx,3 € [A]zs thent';(x) = & l{:g] = fand';(5) = e, ‘-rl-"('ﬂ =g
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Thenvil';(x) = e; 1, (x) = 8 and® rl-'i'-ﬂ =, rl.('-ﬂ =B

r
¥

= min{l';(x). 1)} = «; and mmr:{ ). rl.{va]} Lh/VIi————————— (1)
=00 — %) 2 min {6, 0,6} = g and ¥ G5 — w) smax [V (), ()} < B, vi

And we have o' (33) = min [ ;(x). ' ; (%)} = o and® rl-':J'S"l:] < max {! l(:g] rl-':‘l:]} < B, ¥iSince A isan

(£,.£,) — IMFSR of aRing R and by (1)

=20';(x — g) = a;and ‘-r[{:-s -9 E£BVi= x— 9 [A s and
=20 ;e =z a;and rl-(:-g ) = Bvi

= 53 € [Ales

= [A'];g) is a subring of R

Theorem 3.12 If A is a (t,,%,) — IMFS of a Ring R, then A is an (£,,8,) — IMFSR of R & each [A] (@) IS asubring

of R for all & Be[0,1] with 0 < &; + 5 = 1vi

Proof (=) Let z’gl be a (£,.£;) — IMFSR of Ring R then each [A'] (zp; 18 asubring of R for all &, fe [0.1]% with

0<a;+f5 < 1vi

(=) Conversely, let A bea (£,.5,) — IMFS of R we must prove

()W (x— ) = min o’ &)W () and ¥ (g — %) < max {¥ (5), v ()]

(i) 1 Gm) = min (' &), 1/ ()} and ¥ () <max {V ()" ()] forallxs R
Letxs € Rand Vi, leto; = min {l';(5). 10 ;()} and f; = max {¥ (), (30} then v
We have 1';(x) = a;, ';(3) = a; and ‘-rl-'iﬁsj = B, ‘-rl-'iﬁ] = B that is ¥i

we have i’ ; (%) = a;, ‘-rl.{zg] = f; and, u';(3) = a;, "r['i‘ﬂ = Bithenld' () = a, ()5] < Bandl' (%) = a, Vi) = B
ie., ¥ € [ﬁ’],:c_,g-_a, and ¥ E [ﬂ’],:c_,g:, therefore x — =, 539 € [4'] (=87 Since each [4"] (= 18 @ Subring by hypothesis,
therefore ¥i we have ' ;(x — =) = a; = min {l';(x). ' ; (=)} and * r[(:-s — 9) < B; = max {¥ rl-{)sl \ r['i‘:]}‘cf iie.,

LW'ix— %) =min{l'(x). 1" (3} and {:-5 — 4} < max {‘-r{:-_gl‘-r{‘ﬂ}

hence (i) is true
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Now letx € Rand wi, let ' ;(x) = e;and ¥ (%) = B; thenw';(x) = a; and ¥ .(x) = B; istrue ¥ i then
Wix) zaand ¥ (x) = Bthusx € [4']zg also we have ' ;(rs) = &; = min{l';(x),1'; (%)} and

VG £ B = max VG,V (91 i ie, 1 () = min (G, W ()} and ¥ G = max (v (), v (30}
hence (ii) is true.

Nowletx e R& Viletleth';(x) = ;& ¥ () = B then';(x) = e; & ¥ (x) = F; is true ¥ i then

LW =aky r{)g] = Bthusx € [A] .z hence A" isan (¢,,8,) — IMF5R of R
Theorem 3.13 If A" and B' be any two (£,.£,) — IMFSR of a Ring R, then [A' N B'] is also an (,.t,) — IMFSR of R

Proof By above theorem 4" is an (£,.£;) — IMFSR of a Ring R < each [4'] x4, is a subring of R for all &, Be[0,1]%
with 0 < e; + 8; = 1vi Butsince [A' N Bl 55 = [ATap N [B'Tzs and both [A]z g and [B'] g are subring of
R(as 4" and B' are (¢,.%,) — IMF5R) and the intersection of any two subrings is also a subring of R which implies that

[A'N B,z is a subring of R and hence [4" N B']is an (t,.8,) — IMF5R of R
Remark 3.14 The union of (£,.t,) — IMFSR of a Ring R need not be an (...} — IMFSR of the Ring R

Theorem 3.15 If 4" and B be any two (£,.£,) — IMFSR of a Ring R, then 4" = B" isa (£,.%,) — IMFSR of
Rﬁ‘iroﬂrzﬂrodﬂr

Proof Since 4" and B’ be any two (£,.%,) — IMFSR of R each [A'](z 5 and [B'];z g are subring of R for all e, §e[0,1]%

With 0 = a; + f; = 1¥i--mmmmeen 1)

Suppose 4’ ° B is a (#;,%;,) — IMFSR of R & each [4" @ B'] 4 are subring of R ¥ &, fe[0,1]% with 0 < a; + §; < 1wi

. Now from (1) [A];z5 ® [B'];2z is a subring of R

S [Ales ° Blesn = Bles e Ales

if H and K are any two subring then HK is a subring of R &HK = KH

& [A B ap =8 °Als Va B0l with0=a; + 5 < Ivie 4 =B =8"s4
Theorem 3.16 If 4’ is any (£,.£,) — IMF5R of aRing R then A" 4" = 4’

Proof Since &' is a (£5,%,) — IMFSR of a Ring R each [A4']¢z o is a subring of R ¥a., gel01]®
with 0 = a; + §; = 1vi

= [Alem- [Aliem =[4 1z m since H isasubring of R = HH = H
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= 44" wp=[A e Yo Bel01] with 0 < & +5; < 1vi
- ‘.I:irl‘l:ir — ‘ﬂ:r
4. (£4.%;) — Intuitionistic Multi Fuzzy Cosets of a Ring

Definition 4.1 Let R be Ring and A’ be a (£.£,) — IMF5R of a Ring R. Let xe & be a fixed element then the set

x4’ = {*y: PUCIARNICIR G R} Where t,,r (v) = by v) and Vo () = Vo 57y) e Ris known as the
(£,.5,) — Intuitionistic multi fuzzy coset of R characterized by 4" and 3 likewise the set 4'x = [y, iy, (x), i ye R}
where tr (y) = yryx™) and ¥, () =V, (yx7") wye R is known the

(¢,.8,) — Intuitionistic multi fuzzy coset of R characterized by 4" and %

Remark 4.2 It clear that if 4" is a (£,.£.) — IMFNSR of &, then the (£,.£;) — IMF right coset and (%,.£,) — IMF left

coset of A on R matches and this case, we just call it as (£,.£,) — IMFCS(intuitionistic multi fuzzy coset)

Example 4.3 Let & be aring then 4" = {h,g(:g], V()i xe Rl () = iy () and v, (x) = ;lr'iﬁ‘:]} isa (.8,) —

IMFNSR of &

Theorem 4.4 Let A" be a (£,.%,) — IMFSR of a Ring R. furthermore, x be any proper component of R then, at that point,

the accompanying hold
()% A Tlwn=[54Tws

(ii) [A e m® =[A%] (ep Ve, fel0,1]% With 0 = a; + §; = 1vi

Proof () % [ATes = {reR:lyy() =« and V) <B with 0 < & + 8 = 1w
Also % [Alem =% {{‘]E Riliy(y) = and o (%) = B} -------- 1)
={:-5=:£R:11;!r ()= a and® ;J{'ﬂ = B}

Putxy = y = 3 = (x~*y) then (1) can be written as

¥ [Awem :{:-ﬁf Rily () =z a and ‘-A_r{ﬁj = E}

:{}Eﬁfﬁihﬁf{}_{'—]j = a and "%r{?j‘l] 5[3}
=[%Alem

Therefore, % [A 1 =154l x5 Yo, Bel0,1]% with 0 = a; + §; = 1vi
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(i) Now [A'%] iz = {;sqfﬂ;uﬁr{gq] =a and -ﬁr{:-_;=:] = B}with 0= a; + 5 = 1vi
Also (4T m%= {seR ity () = @ and V. (5) = B |

= {‘::-sf Riy(zaand ()= B} ------------ )
Also (2) can be written as ,

[*ﬁr]':ﬂ_ﬁflr'f :{}ELJE R; 1_]_;; (5} = o and ¥ ;!f{‘]:] = B}

= {:-ﬁfR:h;Er,é{:-sﬂ:] = o and ‘-‘.Er}é{}s'-l] = E}
=A% em
Therefore, [A Tz m% =[A %] m Vo, Be[0,1]% with 0 < a; + §; = 1wi

Theorem 4.5 Let A’ be a (£,.£,) — IMFSR of a Ring R.let %. % be any two elements of ® suchthat

o= m:‘n{hg{g},hﬁ_r (=)} & f = max { ;!r()gl Ve {a]} then the accompanying hold
(x4 =94 = we[Alem

(i) Ax= As o =edep

Proof (i) If x4 = 2 A" = [34 ws = [34 g vea. Bel0.1]% with 0 < a; + §; < 1vi
S 5Alep =9 [Aep

= %3¢ [A ] Since each [4]¢z g is a subring of R

(i) If Ax= A9 o [A%les = [A%) e Vo fel01]F with 0 < &; + §; = 1vi

S [Alepns = Alws ¥

= x4e [A ] Since each [A'l¢z 2 is a subring of R

5.Homomorphism of (£5.£2) — Intuitionistic Multi Fuzzy subring

Proposition 5.1 Let f: 5 — = be an onto map if A" and 8" are (t,.£,) — IMF5 with dimensions k of % & = respectively

hold

(i) ATtz S [F(A g
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(i) F (I8 w ) = [FHB Vo] ¥ Bel01]F with 0 = &; + §; = 1vi

Theorem 5.2 Let f: R, — R, be anonto_homo and if A" is an (£,.£,) — IMFSR of R, then f(4') is an (£,.£;) — IMFS
R of &;

Proof By theorem demonstrating that each is sufficient [f(4 1] s is a Subring of R, ve, fe [0,1]* with

0<a;+pf = 1vi

Let 35, 326[f(A )] (. then,

Gz o, V@D S Fandrpan Gz, V() = 8
by (a0) 2 @ ‘-mrij('ilj = Brand sy, (5,) 2 ;. Viar(2) =
By proposition we have f[4 iz S [F(A iz ¥4 elt,.8,) —IMFSR of R , since fisonto 3 & x5 in Ry
suchthat f( ;) = 4,, f{ 3] = 4, therefore (1) can be written

as h‘f[ﬁgrij fi %L:] =g, O fl'Ar-‘lf{ 3‘51:] = 5 &1-11'-,:;&"‘:, f( %:] = ooy, v f|'Ar.‘|F{ 5-5::] = & Vi

= 1.1,!2"[ F{ T'_-]j_:l = ]-lf,:;!"l::, F{-"Sj_:] = oo, \'A".F{}Sl:] =

v f.;;JL.:.F': =5 &
iy flxp) = sy o) 2 @ ‘-&rl_ﬂiss:] = ‘-T.,:;!rl_jf{:g:] = givi
=y fx) =2 a, -%rif{;ﬁ] = granduy f(x,) = a;, ;Erif{:ﬁ::] = B;vi
Sbylglza, Vy(E:) = Fand bylplza, 4(E) =6

= min{ty G) by G)} 2 @ and max { V.G, vy Ge)} < B

= h;!r{:-sl,&:] = m:’ﬂ{h;!r (¢, ). 1.1;;{:-5::]} = aand

v r.!r(:-gl, ¥, ) < mm:{ ‘-;!r(:-gll Re? ]} =g
Since A'ef%,.%,) — IMFSR of &,

=y (%) = aand V(gL =8

= % %2 €[A T = FEe %)e[fA N = FEIE) (A e

= 5. 9:6[Aem = [F(A )] ag is asubring of R, ve, fe[0,1]F

2962



JOURNAL OF ALGEBRAIC STATISTICS
Volume 13, No. 3, 2022, p. 2953 - 2965
https://publishoa.com

ISSN: 1309-3452

= ‘Fli.,‘:!':r:] E{E-LIE-::] - IB'IFSR Of 'R.:

Corollary 5.3 If : R; — R; bea_homo of aring R; onto aring ®; and {4’ : 1 € I } be a group of (t;.£;) — IMFSR

of R, then f(N 4',) isa (t.8,) — IMFSR of R,

Theorem 5.4 If : R, — R; be _homo of aring R, into aring R;. If 8" isan (£,.5;) — IMFSR of R; thenf~*{B") is
also a (¢,.5,) — IMFSR of &,

Proof By hypothesis, it is sufficient to demonstrate that [f~*(3')] (5 5 is a subring of Ry with 0 < &; + §; = 1¥i let

¥ ¥ 2 &, by (%) = @, Ve () = 6 and
L) 2 a, Ve () = B

= ) (fG)) = e Vg (Fle)) < 8

= min{lg fls, ), b)) = a & max{¥pflx). Vi) ) < B
= g (Flx,) FGg)) = min{g fg,) b )} 2 a &

Vo () Fp)) = mas{g fl ) e )} < B

Since B'el%,.5,) — IMFSR of R

= (7,0 720 )elB' ] g gy = Flsy320€lBT (2 5 since Fis_homo
= x5 € F B o] = [ B ]

= 5.3, € [ Bl g m] = B8] mis asubring Ry

= 1B Ty misa (5.4,) — IMFSR of R,

Theorem 5.5 If : R, — R, be a Surjective ring _homo and if 4" is a (£,.£.) — IMFNSR of a ring R, then f(4") is also
(£,.£,) — IMFNSR of aring R,

Proof Since 4" is a (t;.£,) — IMFNSR of aring Ry , let 9;.%; € R; be any element then there exist
same ;. ¥ € Ry suchthat f(x;) = 95 & f(z:) = 2.

Now (F(A D) (312) = (gr(i2). ¥ ur (ay,)) then prove that

ufl:;!!rj{‘]j_‘]::] = h‘fll’grj l:‘]:‘]l:] and l‘lfl:ﬁrj ':T']j_"]::] = "fl:;!rj{"]:llj_:]
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gy (349,) = Wiy (PTG = Wy (%20 )= by (823%2) = min {lagr(xy ), iy (%07 ¥ %, € Ry Such that

fs;) = %, and f(siz) = 2 hence l; 4, (3,— 3, is an upperbound for all min {u,.!rl_ Gx,). u,*!rl_{g:]} vy, %, € By since

max Im:'ﬂ {h&ri{:ﬁlhgi (:5:]}} is least upper bound 11y (xy %, ) = max [m:'ﬂ {h,«!rl_ (5, ). h;;f(:-g:]}}

= min fmax {iug G6):Cs) = 9.} mar {iuyr Ge)efGs) =9,
=min {0300 ey (52}

sy Gusp) = minfligeyr ) (500, b (320}

sy FOR %) = trary (FOgp)$0x,)) = Wiy (32790)

Likewise we can prove * @ (49,0 = ' (54,0

Hence the theorem
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