
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/346325195

Normal ideals in generalized almost distributive fuzzy lattices

Conference Paper  in  AIP Conference Proceedings · October 2020

DOI: 10.1063/5.0028820

CITATIONS

0
READS

21

2 authors, including:

T. Sangeetha

Anna Adarsh College for Women

5 PUBLICATIONS   1 CITATION   

SEE PROFILE

All content following this page was uploaded by T. Sangeetha on 12 April 2023.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/346325195_Normal_ideals_in_generalized_almost_distributive_fuzzy_lattices?enrichId=rgreq-93da8a722128aa25a5e660e492480c79-XXX&enrichSource=Y292ZXJQYWdlOzM0NjMyNTE5NTtBUzoxMTQzMTI4MTE0NDA0MjQzNkAxNjgxMjg5MjMzNzgx&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/346325195_Normal_ideals_in_generalized_almost_distributive_fuzzy_lattices?enrichId=rgreq-93da8a722128aa25a5e660e492480c79-XXX&enrichSource=Y292ZXJQYWdlOzM0NjMyNTE5NTtBUzoxMTQzMTI4MTE0NDA0MjQzNkAxNjgxMjg5MjMzNzgx&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-93da8a722128aa25a5e660e492480c79-XXX&enrichSource=Y292ZXJQYWdlOzM0NjMyNTE5NTtBUzoxMTQzMTI4MTE0NDA0MjQzNkAxNjgxMjg5MjMzNzgx&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/T-Sangeetha-2?enrichId=rgreq-93da8a722128aa25a5e660e492480c79-XXX&enrichSource=Y292ZXJQYWdlOzM0NjMyNTE5NTtBUzoxMTQzMTI4MTE0NDA0MjQzNkAxNjgxMjg5MjMzNzgx&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/T-Sangeetha-2?enrichId=rgreq-93da8a722128aa25a5e660e492480c79-XXX&enrichSource=Y292ZXJQYWdlOzM0NjMyNTE5NTtBUzoxMTQzMTI4MTE0NDA0MjQzNkAxNjgxMjg5MjMzNzgx&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Anna_Adarsh_College_for_Women?enrichId=rgreq-93da8a722128aa25a5e660e492480c79-XXX&enrichSource=Y292ZXJQYWdlOzM0NjMyNTE5NTtBUzoxMTQzMTI4MTE0NDA0MjQzNkAxNjgxMjg5MjMzNzgx&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/T-Sangeetha-2?enrichId=rgreq-93da8a722128aa25a5e660e492480c79-XXX&enrichSource=Y292ZXJQYWdlOzM0NjMyNTE5NTtBUzoxMTQzMTI4MTE0NDA0MjQzNkAxNjgxMjg5MjMzNzgx&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/T-Sangeetha-2?enrichId=rgreq-93da8a722128aa25a5e660e492480c79-XXX&enrichSource=Y292ZXJQYWdlOzM0NjMyNTE5NTtBUzoxMTQzMTI4MTE0NDA0MjQzNkAxNjgxMjg5MjMzNzgx&el=1_x_10&_esc=publicationCoverPdf


AIP Conference Proceedings 2282, 020003 (2020); https://doi.org/10.1063/5.0028820 2282, 020003

© 2020 Author(s).

Normal ideals in generalized almost
distributive fuzzy lattices
Cite as: AIP Conference Proceedings 2282, 020003 (2020); https://doi.org/10.1063/5.0028820
Published Online: 20 October 2020

S. G. Karpagavalli, and T. Sangeetha

ARTICLES YOU MAY BE INTERESTED IN

A comprehensive study of personalized garment design using fuzzy logic
AIP Conference Proceedings 2282, 020002 (2020); https://doi.org/10.1063/5.0028279

Some topological indices on human chain graph
AIP Conference Proceedings 2282, 020004 (2020); https://doi.org/10.1063/5.0028313

Fuzzy modular lattice ordered m-group
AIP Conference Proceedings 2282, 020001 (2020); https://doi.org/10.1063/5.0028819

https://images.scitation.org/redirect.spark?MID=176720&plid=1085724&setID=379066&channelID=0&CID=358604&banID=520068614&PID=0&textadID=0&tc=1&type=tclick&mt=1&hc=65bf220e57a97a0446a6d74c26b8c6acec57da66&location=
https://doi.org/10.1063/5.0028820
https://doi.org/10.1063/5.0028820
https://aip.scitation.org/author/Karpagavalli%2C+S+G
https://aip.scitation.org/author/Sangeetha%2C+T
https://doi.org/10.1063/5.0028820
https://aip.scitation.org/action/showCitFormats?type=show&doi=10.1063/5.0028820
https://aip.scitation.org/doi/10.1063/5.0028279
https://doi.org/10.1063/5.0028279
https://aip.scitation.org/doi/10.1063/5.0028313
https://doi.org/10.1063/5.0028313
https://aip.scitation.org/doi/10.1063/5.0028819
https://doi.org/10.1063/5.0028819


Normal Ideals in Generalized Almost Distributive Fuzzy 
Lattices 

 
Dr.SG.Karpagavalli1,a and T. Sangeetha2 

 
1Assistant Professor,Department of Mathematics 

Vels Institute of Science, Technology & Advanced Studies.Tamilnadu, India. 
2Research Scholar,Department of Mathematics 

Vels Institute of Science, Technology & Advanced Studies.Tamilnadu, India. 
 

a)Corresponding author: karpagavalli.sbs@velsuniv.ac.in 

Abstract. In this paper we introduced the concept of Generalized Almost Distributive Fuzzy Lattices (GADFLs) as a 
Generalization of an Almost distributive Fuzzy Lattices (ADFLs). The concept of Normal ideal is introduced, and some 
results are proved. In addition, for any two normal ideal N and M of GADFL, then N ∩ M and N ∪ M of normal ideals are 
also a normal ideal in GADFL. Finally prove the result fuzzy homomorphism preserving normal ideal into normal ideal. 
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Introduction 
 

The concept of a Generalized Almost distributive lattice (GADL) was bring together by Rao, Ravi Kumar and Rafi 
[1] as a generalization of an Almost Distributive Lattice (ADL) [2] which was a common abstraction of almost all 
the existing ring theoretic generalization of a Boolean algebra on one hand and distributive lattice on the other. The 
class of GADLs inherit almost all the properties of distributive lattice except possibly the commutativity of ,� � , 
the right distributive of either of the operations or� �  over the other. The class of GADLs include the class of 
ADLs properly and retain many important properties of ADLs. On the other hand L.   
A. Zadeh [3] in 1965 introduced the notion of fuzzy set to describe vagueness mathematically in its very 
abstractness and tried to solve such problems by assigning to each possible individual in the universe of discourse a 
value representing its grade of membership in the fuzzy set. Again in 1971, Zadeh [4] defined a fuzzy ordering as a 
generalization of the concept of ordering, that is, a fuzzy ordering is fuzzy relation that is transitive. In particular, a 
fuzzy partial ordering is a fuzzy ordering that is reflexive and antisymmetric. In 1994, Ajmal and Thomas [4] 
defined a fuzzy lattice as a fuzzy algebra and characterized fuzzy sublattices. In 2009, Chon [5], considering the 
notion of fuzzy order of Zadeh, introduced a new notion of fuzzy lattice and studied the level sets of fuzzy lattices. 
He also introduced the notions of distributive and modular fuzzy lattices and considered some basic properties of 
fuzzy lattices. 
 In this paper we introduced the concept of Generalized Almost Distributive Fuzzy Lattices (GADFLs) as a 
Generalization of an Almost distributive Fuzzy Lattices (ADFLs). The concept of Normal ideal is introduced, and 
some results are proved. In addition, for any two normal ideal N and M of GADFL, then N ∩ M and N ∪ M of 
normal ideals are also a normal ideal in GADFL. Finally prove the result fuzzy homomorphism preserving normal 
ideal into normal ideal. 
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Preliminaries 

Ansalgebraicsstructure (L,s∨, ∧),sconsistingsofsasset L sandstwosbinarysoperations ∨, and s∧, onsL sissaslattice 

ifsthesfollowingsaxiomaticsidentitiessholdsforsallselementssa, b,scsofsL. 

 
 
 

AssociativesLaws 
 
 

 
 
 

The following two identitiessaresalsosusuallysregardedsassaxioms, even though they follow 
fromsthestwosabsorption lawsstakenstogether. 
IdempotentsLaws 

 
 

These axioms assertsthatsboth  (L, ∨) and (L,s∧)saressemilattices. Thesabsorption  laws, the only axioms 
abovesinswhichsbothsmeet andsjoinsappear, distinguishsaslatticesfrom ansarbitraryspairsofssemilatticesstructures 
andsassuresthatsthe twossemilatticessinteractsappropriately. Insparticular,seachssemilattice issthesdualsofsthesother. 
 
Let ( , ), , ,a L R A x y s X� � ,sRsbesasL-fuzzyspartialsordersonsA. ‘s’ is called L-fuzzy supremum ofsx,sysif thes 
followingsconditionssarestrue: s 
 

 
 

 
 
Let s ( , ), , , ta L R A x y X� � ,sRsbesasL-fuzzyspartialsorder onsA. t isscalledsL-fuzzy infimumsof  x,sysifsthes 
followingsconditionssarestrue: s 

 
 

 
AnsL-fuzzyspartialsorder on (R,sA) isscalledsasL-fuzzyslattice onsXsifsforsany (0),x y A� , bothsL-fuzzys 

supremum andsL-fuzzysinfimumsofsx,sy exist. 
AnsAlmostsDistributiveslatticeswith s0sorssimplysADL is ansalgebra s ( , , ,0)R � � sofstype (2,2,0) satisfying 
thesfollowingsconditions 
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LetsXsbesasset,sasfunction s > @: 0,1A X Xu →  sisscalledsfuzzysrelation sinsX. s ThesfuzzysrelationsA iss 

reflexivesif sand sonlysifs ( , ) 1A x x x X= � � ,sA isssymmetricsif and onlysif s  

Asisstransitivesif and onlysif ( , ) min( ( , ), ( , ))
y X

A x z Sup A x y A y z
�

t andsA issanti-symmetricsif and onlysif 

( , ) 0 and ( , x) 0A x y A y! ! impliessx =sy. s  
AsfuzzysrelationsA issfuzzyspartialsordersrelationsifsA sissreflexive,santi-symmetric andstransitive.s 
AsfuzzyspartialsordersrelationsA sissasfuzzystotalsordersrelationsif sand sonlysif 

( , ) 0 and ( , x) 0A x y A y! ! forsall s ,x y R� . IfsA sissasfuzzyspartialsordersrelation inssetsX,sthens(X,sA) 
isscalledsfuzzyspartialsorderedsetsorsasfuzzysposet.  IfsB issasfuzzystotalsordersrelation sinsassetsX,sthens(X,sB) 
isscalledsasfuzzystotallysorderedsset. s  

Lets(R,sA)sbesasfuzzysposet. > @: 0,1A R Ru →  s(R,sA) sissasfuzzyslatticesif sand sonlysif s (  s) sand 

( ) exist forsall  
Let (R,sA)sbesasfuzzyslattice. (R,sA) sissdistributivesif and onlysif s  sand  

 
Lets ( , , ,0)R � � besalgebrasofstype (2,2,0) and ( ,A)R besasfuzzysposet.sThenswe call ( ,A)R is ansalmosts 
distributivesfuzzyslatticessif itssatisfiessthesfollowingsaxioms. 
 

 
 

 
 
 

 
 
 

Generalizedsalmostsdistributivesfuzzyslattices 
 
InsthisssectionsthesdefinitionsofsGADFL,snormalsideal andsfuzzyshomomorphismsarespresented 
 
Definition 3.1sLet ( , , ,0)R � � sbe algebra ofstype (2,2,0)  and ( ,A)R be asfuzzysposet. Thenswescall ( ,A)R  
issasGeneralizedsalmostsdistributivesfuzzyslattices if it satisfies thesfollowingsaxioms. 
 

 
 

 
 

 
 
Definition 3.2sLets L(R,A) besasGADFL sandsIsbe anysnonsemptyssubset ofsR.sThensI is said to be an ideal of  
asGADFL L(R,A) ,if itssatisfiessthesfollowingsconditions. 
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Definition 3.3 Let L(R,A) besasGADFL andsNsbeszanysnonsemptyssubset ofsansidealsI insR.sThensN isssaidsto 
be normal idealsofsasGADFL L(R,A) ,sifsit satisfies the following conditions s  
 
ss  s 
ss  
 
Theorem 3.1 LetsIsbe sansidealsof sinsGADFL s L(R,A) . Then (I,A)H = issasGADFL. 
 
Proof: LetsIsbe sansidealsof s L(R,A)  sand s ,a b I� . Therefore,swesget 

a b I� � andssince ( , ) 0, a b I.A a b b� ! � �  
Clearly,sI issassubsetsofsR sand L(R,A) issasfuzzysposet.sSincesI issassubsetsofs R sand L(R,A) issasGADFL,s 
allsthesconditionssofsasGADFLsholdsstruezins(I,sA).sHence (I,A)H = issasGADFL. Hencesproved. 
 
Theorem 3.2 Lets L(R,A) besasGADFL and letsSsbe any nonsemptyssubset ofsR. The sset 
  is ansidealsof L(R,A) . 

Proof:sLet L(R,A) besa GADFL andslet Ssbesanysnon-emptyssubsetsofsR.  *S issasnon-emptyssubsetsofsR and 
it sissdefinedsby . s 
Since ( ) *0 ,0 (0,0) 0,0 .A s A S� ! �  

Let *,a b S� then s ( ,0) 0A a s� ! and (b ,0) 0 .A s s S� ! � � since L(R,A) issasGADFL. Therefore, wesget 
(0, ) 0A a s� ! and (0,b ) 0 .A s s S� ! � �  

Thissimplies 0 0 .a s and b s s S� = � = � � ss 

( )( ) ( ) ( )( ),0 ,0

(0 0,0)
(0,0) 0

A a b s A a s b s

A
A

� � = � � �

= �
= !

 

Therefore,swesget ( ) *a b S� � . 

Let s *a S and x R� � ,sthereforeswesget s ( ),0 0A a s� ! , snowswesfind 

( )( ) ( )( )
( )( )

( )( )( )
( )( )( )

,0 ,0

,0

min , , ( ,0)

min ,a s, (a s,0) 0 .
r R

A a x s A x a s

A x a s

Sup A x a s r A r

A x a s A s S
�

� � = � �

= � �

t � �

t � � � � ! � �

 

Hence s *a s S s S� � � � .sThe s *S is sansidealsofsGADFL L(R,A) . 
 
Remark:sForsanysnon-emptyssetsSsofsGADFLs L(R,A) .  Thesset  
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This *S ansidealsofsGADFL L(R,A) and sissalsoscalledsthesannihilatorsidealsofsA. Forsany ,a L� weswrite 

s> @*a for s^ `*a and isscalled sansannuletsofsGADFL L(R,A) . 

Definitions3.4sAnselementsasofsGADFL s L(R,A) isscalledsdenseselementsif s> @ ^ `* 0a = . s 
 
Theorems3.3 Let L(R,A) besasGADFL sandslet Isbe sansidealsofsR. thesset s **N I=  sissasnormalsidealsofs 

lattices s L(R,A) . ^ `* ( ,0) 0,I x R A x y y I= � � ! � � . 

Proof: Lets L(R,A) besasGADFL sandsletsIsbe sansidealsofsR. sTherefore,swesget 

^ `* ( ,0) 0 y I (1)S x R A x y= � � ! � � −−−− − s. s 

BysthesdefinitionsofsnormalsidealsN,ssuchsthat s ,a b N a b N� � � � and s ,a N b I a b N� � � � � . s 
Everysnormalsideal sin s L(R,A) issalso sansideal L(R,A) ssuchsthatsnormalsidealssatisfies 

^ ` ( )* ( ,0) 0 2S x R A x s s S= � � ! � � −−−−− s 

Insnormallystake sanselements s S� .sTherefore,swesrewrittensas s ( )^ `* ( ),0 0I x R A x s s I= � � ! � � . 

NormalsidealsN,sforsanysideal s I R� satisfiessthesequations(2), s s 

^ `*( ,0) 0N x R A x s s I= � � ! � �  

That is **N I= . s 
 
Theorem 3.4s LetsIsbesansidealsofsGADFL L(R,A) andsNsissnormal idealsof L(R,A) .sThensforsany s 

, ,x y N x y N� � � sif and onlysif s .y x N� �  

Proof:sAssume s x y N� �  sand s ,x y I� .sThenswesget s ( ) ( )x y y x N� � � �  

( ) ( )( ) ( ) ( )( )
( ) ( )( )

, ,

0

A y x x y y x A y x y x y x

A y x y x

� � � � = � � � �

= � � � !
 

Hence .y x N� �  s 

Similarly,swesassume s y x N� �  sand s ,x y I� .sThenswesget s ( ) ( )y x x y N� � � �  

( ) ( )( ) ( ) ( )( )
( ) ( )( )

, ,

0

A x y y x x y A x y x y x y

A x y x y

� � � � = � � � �

= � � � !
 

Thus s .x y N� � ssHencesproved. 
 
Theorems3.5  
LetsNsandsMsbesanystwosnormalsidealsofsGADFL ( , ).L R A sThen N M� and N M�  aresalsosnormalsideals. 
 
Proof:sLet s ( , ).L R A besasGADFL sandsN sandsMsbesanystwosnormalsidealsofsGADFL s ( , ).L R A sNow swe 

prove s N M�  sissasnormalsideal sin ( , ).L R A N andsMsaresnon-empty, x N� and y M� respectively,s 
thissimplies s ,x y N M� � .Sincesif s x N and y M� �  
N andsMsaresidealssthissimplies s x y N� � .s 
Similarly, x y M� � ,xxx 
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( )
( ) y

x x x y N M
y x y N M
= � � � �
= � � � �

 

Thissimplies x N� and y M� .Hence sis N M� snon-empty. 
Let s ,a b N M� � thensthere sexist s, t N� and ,u v M� suchsthat a s u= � and sb t v= � ,sthenswesget 

( ) ( )s u a b N� � � �  sand s ( ) ( ) .t v a b M� � � � sThissimplies ( ) ( ) ( )( ), 1A a b s u t v� � � � =
 

Since s s u a and t v b� = � = . 

( )
( )
( )
( )

( ), (( ) ( )) ( )

( ), (( ) ( )) (( ) ( ))

( ), (( ( )) ( ( ) (( ( )) ( ( )

( ), (( ) ( )) (( ) ( )) 0

A a b s u t v a b

A a b s u a b t v a b

A a b s a b u a b t a b v a b

A a b s u a b t v a b

= � � � � � �

= � � � � � � � �

= � � � � � � � � � � � �

= � � � � � � � � !

 

Similarly,swesfind s ( ) ( ) ( )( ), 1A s u t v a b� � � � =  

( )
( )
( )
( )

(( ) ( )) ( ), ( )

(( ) ( )) (( ) ( )), ( )

(( ( )) ( ( ) (( ( )) ( ( )), ( )

(( ) ( )) (( ) ( )), ( ) 0

A s u t v a b a b

A s u a b t v a b a b

A s a b u a b t a b v a b a b

A s u a b t v a b a b

= � � � � � �

= � � � � � � � �

= � � � � � � � � � � � �

= � � � � � � � � !

 

Thissimpliess a b (( ) ( )) (( ) ( )) N Ms u a b t v a b� = � � � � � � � � � . 
Let s a N M� �  ands .c I�  Thensthere exist s s N and u M� � suchsthat s s u a� = . 
SincesN sandsMsaresnormalsidealssof ( , )L R A . s s 
Therefore,swesget s ( ) N ( )a s and a u M� � � � .sThissimpliess ( ) ( ) N Ma s a u� � � � � . 

( )
( )
( )

A ( ), ( ) ( )

A ( ), ( )

A ( ), (a ) 0

a b s b u b

a b s u b

a b b

� � � �

= � � �

= � � !

 

Hence ( ) N Ma b� � � .sThus s N M�  issnormalsidealsof s ( , )L R A . 
Let ,a b N M� � .Then s , , .a b N and a b M� �   Since s , ,a c N M and a b N M� � � � s 
N sandsMsaresnormalsidealssof ( , )L R A . Therefore,swesget s ( ) N ( )a s and a u M� � � � .   
Thissimplies ( ) ( ) N Ma s a u� � � � � .  Hence N M� issasnormalsidealsin ( , )L R A . s 
Hence proved. 
 
Definition3.5sLet (X, )L A and M( , )Y B sare boundedsfuzzyslattices. A :h X Y→ mapping issasfuzzy 
homomorphismsfromLstosMsifsforsall ,x y X�  

 
 

 
 

 
Theorem 3.6  Let ( , ) and ( , )L X A L Y B be boundedsGADFL’s, N X� issasnormalsideal ands :h X Y→ issa 
fuzzyshomomorphism. Thens ( )h N issasnormalsidealsofsM. 
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Proof: s 
(i).sGivens x X and y N� � suchsthat A( , ) 0.x y ! :h X Y→   issasfuzzyshomomorphismsthereforeswesget 
B( ( ), ( )) 0.h x h y ! if s y N� then s ( ) ( ).h y h N� byshypothesis ( )h N is ansidealsofsMssoswesget 

( ) ( ).h x h N� s 
Henceswe shavesthat s x N� is normalsideal. 
 
(ii).sGiven ,x y N� ,stherefore s ( ), ( ) h(N).h x h y � sByshypothesis ( )h N issasnormalsideal ofsM.s 
Thereforeswesget ( ( ) M ( )) ( )h x h y h N� �                                                                                                                
because :h X Y→ issasfuzzyshomomorphismstherefores ( ( )) ( ) ( ) ( ).h x L y h x Mh y h N� = � �  
Henceswesget s ( ( )) N.x L y� � ss 
HencesProved. 
 
Theorems3.7  Lets ( , ) and ( , )L X A L Y B besboundedsGADFL’s, N X� issasnormalsideal sand 

:h X Y→ issasfuzzysisomorphism.  Then ( )h N issasnormalsidealsofsMsif and onlysifsN issasnormalsidealsof 
( , ).L X A  

Proof: s(Bystheorem 3.6) ( )h N issasnormalsidealsofsMsifsN sissasnormalsidealsof s ( , ).L X A  
AssumesNsbesasnormalsidealsof s ( , )L X A .s 
Let s ,x y Yc c� suchsthat ( ) ( , ) 0.y h N and B x yc c c� ! Therefore s ( ) ,y h Nc� sthensthere sexist x X� suchs 
that (y)h yc= becausesh issonstosthere sexist s x X� suchsthat s ( ) .h x xc= ssSincesh issonestosone. s 

Byshypothesis,sN sissasNormalsIdealsof s ( , ) ,L X A x N�  andstherefore s ( ) ( )x h x h Nc� � . 
Let (N)x hc� and (N)y hc� ,there exist atleastsone s ,x y X� ssuchsthat s ( ) ( )h x x and h y yc c= = . s 
Therefore,swesget s , ( (N))x y h h� and ,x y N� sincesh issbijective.sByshypothesis,sN sissasNormalsidealsof 

( , ).L X A sTherefore ( ( ))x L y N� � ,sthissimplies ( ( )) ( )h x L y h N� � ,swesget 
( ) ( ) ( ) ( ( )) ( )x M y h x Mh y h x L y h Nc c� = � = � � .  

Hence proved. 
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