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FUZZY SOFT TRI:PARTITE GRAPHS AND ITS COMPLEMENT

K.KALAIARASI *, LMAHALAKSHMI

Abstract. Fuzzy soft graphs are efficient numerical tools for simulating the
uncertainty of the real world. A fuzzy soft graph is a perfect fusion of the fuzzy
soft set and the graph model that is widely used in a variety of fields. This paper
discusses a few unique notions of Fuzzy Soft Tri-partite Graphs (FSTG), as well
as the concepts of Complement of Fuzzy Soft Tri-partite Graphs (CFSTG).
Because soft sets are most useful in real-world applications, the newly developed
concepts of soft tripartite fuzzy graphs will lead to many theoretical applications
by adding extra fuzziness in analyzing. The authors look at some of their
properties and come up with a few results that are related to these
concepts.Furthermore, the authors investigated some fundamental theorems
and illustrated an application of size of fuzzy soft tripartite graphs in employee

selection for an institution using the fuzzy soft tripartite graph.

KEYWORDS: Fuzzy Soft Tri-partite Graphs (FSTG), Complement of Fuzzy Soft
Tri-partite Graphs(CFSTG).

1. Introduction

Zadeh's [31] [33] [34] [35] fuzzy set theory, established in 1965, is the best explanation
for interacting with sources of uncertainty. Kotzig et al.[9] defined the properties of
magic graphs in 1970. Vertices represent the elements, while edges express the
relationships. Rosenfield [11,12,24] created the notion of fuzzy graphs in 1975,
providing an overview of fuzzy sets to graph theory.In 1986, Honda et al.[8] have
discussed some fuzzy set concepts and applications. A graph is a simple way to
communicate data and the relationship between various types of substances.In 1987,
Bhattacharya[5,13,14] examined fuzzy graphs and made some remarkable
observations. So many researchers introduced numerous maintainable and remarkable
concepts in fuzzy graphs. In 1994, Moderson introduced the concepts of complement
of fuzzy graphs.

In 1999, Molodtsov[19] created a fuzzy soft theory to rectify inexact technological
difficulties in social science, entrepreneurship, medicine, and the surroundings.He
also applied this theory to a variation of many other areas, including crispness of
function, game theory.In recent years, soft set research has been very active, with
researchers from all over the world participating. In 2001, Maji et al. [15,16,17,18]
proposed the concept of fuzzy soft sets, which are a perfect combination of a fuzzy set
and a soft set. In 2009, Aygiinolu et al. [1,10] have given some ideas in Mathematics
with Applications.In 2013, Ghosh et al. [7,9] proposed some ideas on the operations
of intuitionistic fuzzy soft sets. In 2014, Rajesh et al. [23] proposed the notion of soft
graphs and also they investigated some of their characteristics.In the year 2015, Akram

et al. [2,5] proposed fuzzy soft graphs developed FSG independently. They present
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the concept of FSG as well as a few properties related to them in their paper.All the
concepts of FSG(Strong, Complete, Regular) have been introduced by Akram et
al.[2,6,7).In 2016, Akram et al, [3,8] presented the concepts of FSG, and its
applications in social networks and road networks. They also explained into different
types of arcs in FSG. Al-Masarwah et al.[4] introduced some new notions in CFSG.
T.K.Mathew Varkey et al.[16] discussed some notes on Bipartite and Balanced Fuzzy
Graph Structures in 2017. In 2018, N. Sarala et al. [30,31] proposed some
applications of Fuzzy soft Bi-partite graphs. In 2019, Khan M] et al. [15] have described
picture fuzzy soft sets and their implementation in software applications. Sarala et al.
[28, 29] gave some ideas in Bipolar and intuitionistic Fuzzy Soft Digraph in 2019.
Sarala.N et al.[27], Fuzzy Soft Digraph Implementation in Genetic Eye and Hair Color
in 2020. In the same year Shanmugavadivu & Gopinath gave some numerical ideas of
degree of equations. Kalaiarasi & Geethanjali analysed and introduced Fuzzy
inventory and Kalaiarasi & Gopinath discussed arc sequences in different graphs and
explained the join product in mixed split IFGs.In 2020 Priyadharshini et al.[22]
explained some ideas in fuzzy MCDM approach for measuring the business. The Fuzzy
Soft Tri-Partite Graphs and its Complement are combined in this study to form a
unique mathematical model and Mapreduce Methodology for Elliptical Curve
Discrete Logarithmic Problems [32].

Only the principles and applications of fuzzy soft bipartite graphs were discussed
previously. Later, discovered a novel size concept that was only used for fuzzy soft tri-
partite graphs. Following that, the concepts were applied to the complement of fuzzy
soft tri-partite graphs. Fuzzy soft-tripartite graphs produce better results than fuzzy soft
bipartite graphs. The value of the fuzzy soft tripartite graph is larger than that of the
fuzzy soft bipartite graph, which gives exact maximum values.

A few main ideas of FSTG and Its Complement are also discussed briefly. The
following is how the paper is positioned out: Section 2 discusses the fundamental
concepts of fuzzy graph theory. Section 3 introduces the notion of FSTGs. Section 4
describes the concept of CFSTGs. Finally, Section 5 illustrates a model for

implementing these FSTG. Section 6 contains the conclusion.

2. Preliminaries
Definition 2.1 [2]
A fuzzy graph is an ordered triple Gg(Vg,0p, ip) where Vi is a set of vertices
{ur, ug,,..... ,Up,} and op is a fuzzy subset of Vi that is gp: Ve — [0,1] and is
denoted by ar = {(ug,, 0r (Ur,)), (Up,, 0 (UR,)), .- - , (Up,, 0(Upe))} and pp is a
fuzzy relation on gg.
Definition 2.2(12]
LetV ={x;,x5,...... X} non empty set. E (Parameters set) and A € E also let
(i)p: A = F(V) (collection of all fuzzy subsets in V) e = p(e) = p, (say)and p.:V —
[0,1], X: = p.(X;) (4, p): Fuzzy soft vertex.
(i)u: A = F(V X V) (collection of all fuzzy subsets in (V X V)e = u(e) = y, (say)
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And  pe:v X v - [0,1](x;, %) = e (x5, %)(A,u)  : Fuzzy soft  edge.  Then
((4,p), (A, 1)) is called a fuzzy soft graph if fue (x;, x;) < pe(x;) A p.(x;) foralle € A
and for all i,j = 1,2,....,n and this fuzzy soft graph is denoted by Gy ;.

Definition 2.3[18]

A fuzzy soft graph G, = ((4, p), (4, 1)) is said be a fuzzy soft Bi-partite graph. If the
vertex set Vis partition into two disjoint vertex pair andpte (X, X;) = pe (x;) A pe (X;)
for all x; € viandy; € v;

Definition 2.4[18]

If a fuzzy soft graph G,y = ((4,p), (A, 1)) is said be a fuzzy soft Bi-partite graph,
then Size of Fuzzy soft bipartite graphis

S(GA,VUv,-l.) =Yeea (iny,-EViUv,- He (Xi, X;})).

3. Fuzzy Soft Tri-Partite Graphs
Definition 3.1. A FSGG, y = ((A, ), (4, 3)) is said to be a FSTG. If the vertices can
be partitioned into 3 disjoint vertex pair and

e (xiiryjj) < min{@e () + . (yjj)}

e (yjjrzkk) < min{@e (J’jj)'SOe (Zkk)}

Se (Zkr, xi) < min{g, (2yx), 2 (%) }
It is denoted by (GA,ViUV]-UVK)

Definition 3.2. Ifa FSG G, = ((A, ), (4, 3)) is said to be a FSTG, then size of
FSTG is

S (GA,ViUVjUVK) =2

)
e€Aaibjcg €V UV jUV

Where S[F(e;)] = by Se, (ai, b;, Ck)

aibjcg€VUV UV

Se(ai by, ci)

SIFE =, o &y Sea (@)

S[F(e3)] = X Se, (ai, b;, ck)

a;bjcg€ViUV iUV
Definition 3.3. If a FSGG, , = ((A, ), (4, 3)) is said to be a FSTG, then degree of
FSTG is,d(a;) = Yeea ijckevjuvk e (bj ,Ck)
db)=> > Selac)

e€A ajck€v;Uy
—_— (a3
d(c) = E E Je(a;, by)
e€A a;bjev;Uv;

Definition 3.4. If a FSGG,, = ((A, £), (4, 3)) is said to be a FSTG, then order of
FSTG is, 0 (Gavvjn ) = 2 5 p(anbyc)

e€Aaibjck€ViUV UV

Where
OlF (e)] = aibjcKEVZiUVjUngoel (ai' by, Ck)
OlF(e2)] = aibjcKeé‘iuvjuvkgOEZ (ai' by, Ck)
O[F(es)] = ) e, (i by, cx)

aibjck€ViUV UV
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Example 3.1
F(ey)

F(e;)
Vi V2 Vs

1)

(0.9)

0.2)
p a, a as b, b, b, G G C3
e 0.1 0.3 0 0.4 0.5 0 0.8 0.9 0
e, 1 0.9 0.2 0.8 0.6 0.4 0 0.7 0.1
0.4
ez 0 0.8 0.7 0 1 0.9 0.2 0.5
U €1 ) €3
a, b, 0.01 0 0
a.b, 0.02 0.5 0
a,c, 0 0.6 0
a,by 0 0.7 0
a,b, 0.2 0 0.7
a,bs 0 0.3 0.4
a,c, 0 0 0.1
a,c, 0.1 0
a,cs 0 0.01 0
asb, 0 0.3 0.5
asbs 0 0.1 0.6
as;Cy 0 0 0.4
bic, 0.3 0 0
b,cs 0 0.02 0
b,c, 0.4 0 0.01
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byc, 0 0.02 03
bycs 0 0 0.2
bsc, 0 0.03 0
Size of FSTG
S[F(e))] = 1.03S[F(ey)] = 2.47S[F(es)] = 3.21
=8 (Gayuovyom, ) = 671
Order of FSTG
O[F(e)] =3  O[F(e,)] = 4.70[F (es)] = 45
20 Gy, ) = 1222
Degree of FSTG

d(a,) = 1.13d(a,) = 2.51d(a3) = 1.53
d(by) = 0.32d(b,) = 0.93d(b3) = 0.03

4. Complement of fuzzy soft tri-partite graph

Definition 4.1. A FSTGGA,V,-uVjquiS known as a strong fuzzy soft tri-partite graph
(SFSTQ) if

3, (%, yj) = min{p, (x:) + 0, ()}

e (vyjr 21) = min{p, (¥5;), 0, (Z1)}

e (Ziw xi) = min{g, (zix), e (x;:)} Ve € A
and is complete FSTG if
S, (xi,yj) = min{p, (xa) + 0,(v)}
e (¥jj» 21a) = min{, (¥, 0, Zia) }

Se (Zkr, xi) = min{, (2 ), §2. (x)} Ve € A
Definition 4.2. Let GA'ViUV].Ukae a FSTG. Then Gayiovjuv,is called isolated fuzzy soft

tri-partite graph (IFSTG)if
59,2)-0 and

Se (xiy;;) = 0, Se i X)) = 0 @2 Vxy, ¥jj, Zige €V X
Vande € A
Definition 4.3. Let GA,ViUVjUVKbe a FSTG. The CFSTG is defined as EA,ViUVjUVKwhere

Se (2 y) = minfp, (i), 9, (v77)} = e (2, 17)

S_ta(yjj'zkk) = min{@e(J’jj): 2, (Zii)} — 3e (Vi Zur)

B¢ (Ziior xi1) = min{goe (Zkk):@e(xii)} = 8¢ (Zywor Xi1)
Definition 4.4.
A CFSTGG v v, is called SESTG if

S_Q(xu,y,-,-) = min{g{)e (i) 9, (yjj)}

S_e(yjjﬂzkk) = min{@e(%‘j):@e (Zkk)}

S (e xi1) = min{@, (zia), £ ()} Ve € A
and is complete FSTG if
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Se (x,57) = min{p, (xi), 0, (7))
S_E(yjj'zkk) = mm{@e(yj'j);@e (Zkk)}

S (Zigoo xi1) = Min{§, (Z1), . (x;)} Ve € A
Proposition 4.1

S(EA,VL'UV]') + S(GA,ViUVl') =< 22EEA ini¢yjj Koe(xii) Ape(yu)
S (EA,V]'UV]() +S (GA,V]'UVk) <2 ZEEA Zyjj¢zkk 506 (y]]) A KOe (Zkk)
S(EA,VkUVi) + S(GA,VkUVi) <23z % 9, (Zi) A o, (i)

e€eA Xii#FZkk

Proof.
Since 3, (xi,57) < 0, (a) A 9, (¥j5) M
3_e(xii'yjj) =p,(xi) Ap, (15) = Se (xiv vj5)
Also, o (xi,j;) S P, ) Ao, (V) — ()
From (1) and (2) we've
S (% yj7) + Se (i, v5) < 2[00, Cea) A
©.(v))]

Now  Feea Zyzyj (Se(xii'yjj) + S_e(xii'yjj)) =
Seen  Exgryy  2[0.Ca) Ao, (73]
Seea  Zxyryy  Se(Xiw Vi) +
Zeca  Zayzyj; S_e(xii'yjj) S2Xces Iuyzy; P, (i) A 809(3’1'1')
Hence
S (Gar;) +5 (Gapr,) <
2%ces Zugryy (0. A9, (73))]
Similarly
S (GA,V]-UVK) +S (EA,V]-UVK) =
2%cca Zyyem [9.(0j1) A0, (2]
S(GA,VKUVi) + S(EA,VKuVi) <
2%cen  Zayrz [Soe(xii) N, (Zkk)]
F(ey)

F(e,)
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Vi V2 Vs

S (EA,ViUVj) = 1.66S (EA,V]'UVK) = 1'64S(EA,VKUV1') = 0.49
S (Gayuor,;) = 4045 (Gay ) = 1468 (Gapur,) = 121
S (EA,VL'UV]') =5.7§ (EA,V]'UVK) = 3'1S(EA,VKUV1') =17
2 0, X)) Ap, (yjj) =57 Z 2, (ij) AN, (Z) = 3-12 9, @) N 9, (xi)
=17
=S (EA,ViUV]') +S (GA,ViUV]') <2 EeEA iniiyjj [goe (xii) A zgoe (y}})]
Properties of complement of fuzzy soft tri-partite graph
1. Theorder ofEA,ViUVjUVKis equal to the order OfGA,ViUVjUVK
O[F(e))] =3 O[F(e,)] = 4.70[F(e3)] = 4.5
0 (Gaviowyon ) = 12.2
O[F(e]=3  O[F(ez)] =4.70[F(e3)] = 45
0 (Gavioryon ) = 12.2
~0 (EA,ViUVjUVK) =0 (GA,ViUVjUVK) =122

2. The proportion of edge set elements of Gay,uvjuvgls not exactly or

equivalent to

the proportion of edge set elements of Gavvjovg
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3. Node set OfEA,ViUV]-UVKiS same as the node set of Gavuvjovg
Number of vertices in the complement of fuzzy soft tripartite graph is equal to
Number of vertices in the fuzzy soft tripartite graph

4. S (GA,VL'UV]') +S (GA,ViUVI') = ZEEA ini,yijS goe (xii) A goe (y]])

S (EA,VI-UVK) +S (GA,V/-UVK) = EEA y,—,—.zzkkes @e(yjj) A, (Zkr)

S(EA,VkUVi) + S(GA,VkUVi) =X 2 0,(Z) N, (xi)
eeA Xii,ZkkEI

S (Gaviov,;) = 1665 (Gay vy ) = 1.645(Gayur,) = 0.49
S (Gayuor,) = 4045 (Gay e ) = 1468 (Gapur,) = 121
$ (Gavior;) = 57 (Gawjone) = 318 Cavur,) = 17 L6 (xi) A
#c(3);) = 57 L 9 (7)) APe(2ia) = 31 L0, (21a) AP (xi) = 1.7

Theorem 4.1
The complement of a SESTG is also SFSTG.

Proof.
Let GA’ViUijvae a SFSTG.

O3 (i y;;) = min{p, (), 0, ()}
3_e(yjj'zkk) = min{é@e(y/'j)'@e (Zkk)}
Se Zi X)) = Min{, (i), . (i)} Ve € A
By the definition of Gavovjuvy s defined as,
Se (i y5) = min{@, (xa), 9, ()} = Se (xi.35)
Se (V) i) = min{@e(y/'j)' 2, i)} = Be (Vi Zi)
S, (Ze X3) = min{goe (Zkk):@e(xii)} = 3¢ (Zkger Xi)
Now consider,
Se (%, ¥5) = min{p, (x), 0, (1)} = Se (%, 35)
= min{p, (xa) 0, (¥;)} =
min{goe (xi), goe(yjj)} Vxy,Vi; EV,e €A
_ {0, e (xi,5;) > 0
min{p, (i), 9,35} Se (xi 3;;) = 0
3 (% yy;) = 0,
Se (xiy;;) = min{p, (k). 9, ()} Y2 vj; €V

Similarly
0

S_E(yii’ Zkk) = {min (goe (}’jj); 2, (Zkk))
- 0
Se (Zpp, X)) = {min (Soe (Zi), o, (xii))

~The complement of a SFSTG is also a SFSTG.
Theorem 4.2
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The complement of a complete FSTG is also complete FSTG.
Proof.

Let Gay,ur,ury be a compete FSTG.
Se (x, ;) = min{p, (xi), 0, (7))
Se (v 210) = min{p, (), 9, (2}
Se (Zigeo xi1) = min{, (Ziae), 9 ()} Ve € A
By the definition OfGA,ViUVI-UVKiS defined as,
S (xi ) = min{p, (i), 9, ()} = Se (% j5)
Se (vjj, 210) = min{p, (), 0, @)} = S (¥, 2ik)
Se (Ziger Xi1) = min{goe (Zkk):@e(xii)} — B¢ (Ziror Xi1)
Now consider,
S_e(xiinyjj) = min{&"e (), ¢ (yjj)} -3 (xii'yjj)
= min{p, (x;), P, (yjj)} -
min{g, (x;), £, (yjj)} Vx;, Vi €EV,e €A
_ {0, S (%, y;7) > 0
min{p, (%), 9, (1)} Se (xi ;) = 0
= S (xwy5) = 0,
S (% ) = min{p, (k) 0, (¥;,)} Vi v €V

Similarly
= 0 =
S0 2e) = {min (Pe) elza)) e Xi) =

0
{min(pe (Zkk): 509 (xii))
~ The complement of a complete FSTG is also a complete FSTG.
Theorem 4.3

If GA,ViUV]'UVK = ((A, p), (A, S))ls a FSTG. ThenGA‘ViUijvK is an IFSTG lf f
CFSTG is a complete FSTG.
Proof
Given GA,ViUVjUVK is an IFSTG. Now consider GA,ViUVjiS an [FSTG.
Then Se(xii,yjj) =0- (1)
We know that,

3_9(xii:yjj) = min{soe (xii),z@e (ij)} -3, (xii'yjj) - (2)
Substitute (1) in (2)

S_e(xii'yjj) = min{soe(xu),soe (yjj)}

SimilarlyS, (y;;, ziie) = min{e, (¥;;), ©, (i)} &3e (Ziger xi1) =
min{goe (Zki), @e(xu‘)}
Hence the CFSTG is a complete FSTG. Conversely, Given the CFSTG is a complete
FSTG.
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(i.e) S_e(xii'}/jj) = min{SOe(xii);SOe (J/jj)} - (3)
To prove,
Gawaur,ovis an IFSTG.

We know that,
S (i, 7) = min{p, (6, 0, (57)} = Se (xi,vj7)

= 3, (%, ¥jj) = min{, (x), 0, (¥j;)} = Se (%, ¥;)

= min{p, (x), 0, (v);)} = min{p, (). 0, (7)) By (3)

3¢ (xie,j5) = 0
Similarly

e (Vs 210c) = 083, (Zi %) = 0
Hence GA,ViUV,-UVK is an [FSTG.
Theorem 4.4
If GA,ViUV,-UVK = ((A, ), (4, 3)) is a FSTG. ThenGA’ViUVjUVK is an IFSTG iff CFSTG
is a SESTG.

Proof

Given GA,ViUV,-UVK is an [FSTG. Now consider GA,V,-uVjuVKiS an IFSTG.
Then Se(xii;yjj) =0-(1)

We know that,

S_e(xiiryjj) = min{goe (xii)'@e (yjj)} -3 (xii'yjj) - (2)
Substitute (1) in (2)
S (xiyj;) = min{p, (xa), 9, (v;;)}
Similarly
S_e(}’jj:Zkk) = min{goe (}’jj)'@e(zkk)} &i(zkk'xii) =
min{goe (Zir), goe(xu-)}Hence the CFSTG is a SFSTG. Conversely, Given the CFSTG
is a SFSTG.
(i.e) S_e(xii:yjj) = min{@e(xii)'@e (yjj)} - (3)
To prove,
GA,ViUVjUVKiS an [FSTG.

We know that,
S (%, yj;) = min{p, (), 0, (3;;)} = S (% ;)

= 3, (i ;) = min{p, (i), 0, ()} — Se (X 37
= min{p, (x), 0, (7))} —
min{goe (xiz),@e(y”)} By(3)
Se (xi,yj1) = 0
Similarly
S_e(ij,Zkk) = O&S_e(zkk:xii) =0
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Hence GA,ViUV]'UVk is an [FSTG

5. Application
To accomplish objectives in their day-to-day existence, they need the best school, the
understudies assume a significant part in professional openings in any organization.
Recruiting the best school and the best understudy and they pick the best
programming organization is a challenging process. A study is carried out here using
FSTG. The study's goal is to find the best match between Colleges, students, and
software companies.
Consider Colleges, students, and software companies to be three sets of disjoint veretx
sets, with matching qualities as parameters and preferences for Colleges, studentsand
software companies as edges. Let V=v,Uy Uy, =
{vi: (a1,a;,a3)},{v}: (b1, by, b3)}, {vi: (1,2, €3)} are set of all three disjoint vertices
and A = {e;, e,, e5,e,} are parameter set.
Identified qualities of Colleges are given below,
a; =Good communication and a comfortable environment
a, = Professional Advancement and On-Site Opportunity
a; = On-Site Opportunity and a comfortable environment
Identified qualities of Students are given below,
b; =Selfdiscipline and Responsible
b, =Professional skills and Responsible
b; =Confident and Professional skills
Identified qualities of Software Companies are given below,
¢; =Good salary and Friendly work environment
¢, =Transparency and Good salary
¢3 =Professional Advancement and Friendly work environment
and the parameters are,
e, ={College- a comfortable environment, Student- Confident, Company- Good salary}
e, =(College- Professional Advancement, Student- Responsible, Company- Friendly
work environment}
e3 =(College-On-Site  Opportunity, Student- Professional skills, ~Company-
Transparency}
e4 ={College-Good communication, Student- Self-discipline, company- Professional
Advancement}

Example 5.1

F(e))
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V:
(0.1) a1q___0.01 bi(0.4) 0.3 &1 (0.8)

F(e?) " V, v,

F(e,)
Vi \'A Vi
(0.5) a p i (07)
(01) e (03)
5 (0.9)
04 = 03 D08 07 09
a a a b b o o
P 1 2 3 b, 2 3 1 2
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e, |01]103 |0 0.4 05 |0 08 |09 1

e, |1 09 |02 |08 06 |04 |0 0.7 0.1

ez 08 |07 |0 1 09 |02 |05

e, | 05101 0.4 |06 1 08 |07 |03 0.9

H € e, e €4
a,b, 0.01 0 0 0.4
ab, 0.02 0.5 0 0.3
a,b; 0 0.02 0 0
a,b, 0.1 0.7 0 0.01
a,b, |02 0.5 0.7 0
a,b; |0 0.3 0.4 0.02
azby 0 0.1 0 0
azb, |0 0.01 0.5 0.1
azb; |0 0.1 0.6 0.3
bic, 0.3 0 0 0.5
bic, 0.3 0.5 0 0.2
bicy 0.03 0.02 0 0
b,c, 0.04 0 0.01 0.6
b,c, 0.1 0.2 0.3 0
b,c3 0.4 0.01 0.02 0.8
bscy 0 0 0.1 0
bsc, 0 0.3 0.2 0.2
bscy 0 0.3 0.3 0.7

S[F(e;)] = 1.55[F(e,)] = 3.29S5[F(e3)] = 3.13S[F(e,)] = 4.13
Most of the best Colleges taught good communication skills, software companies hired
self-disciplined students, and students preferred software companies with good
Professional Advancement. According to the above discussion, "the most favourable
matching occurs between good communication in College, self discipline student, and

Professional Advancement in company.".

6. Comparison Analysis
Only the principles and applications of fuzzy soft bipartite graphs were discussed

previously. Later, discovered a novel size concept that was only used for fuzzy soft tri-
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partite graphs. Following that, the concepts were applied to the complement of fuzzy
soft tri-partite graphs. Fuzzy soft-tripartite graphs produce better results than fuzzy soft
bipartite graphs. The value of the fuzzy soft tripartite graph is larger than that of the

fuzzy soft bipartite graph, which gives exact maximum values.

7. Conclusion
FSTG and its complements are a modern phenomenon based on the combination of
fuzzy graphs. The introduction of these FSTG is a novel idea that can be expanded
into a variety of graph hypothetical concepts. This FSTG and its complement,
explored their properties, and established related theorems to contribute to the
theoretical aspect of fuzzy graph theory.The FSTG and its complement, as well as
several of its fundamental properties, have been defined. The order, size, and degree
of FSTG have been defined with appropriate examples.FSTG have used this FSTG in
a practical application. This work may be expanded in the future to include concepts
such as intuitionistic. It is possible to investigate FSTG, bipolar FSTG, and m-polar

FSTG. Furthermore, many real-world applications can be investigated.
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