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Abstract.

A fuzzy graph can be obtained from three given fuzzy graphs using union and
join. In this paper, we find the degree of an edge in fuzzy graphs formed by these
operations in terms of the degree of edges in the given fuzzy graphs in some particular
cases.
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Introduction

Fuzzy graph theory was introduced by Azriel Rosenfeld in 1975[4].Through it is
very young, it has been growing fast and has numerous applications in various fields.
During the same time Y eh and Bang have also introduced the concepts in
connectedness in fuzzy graphs[9]. Mordeson and Peng introduced the concept of
operations on fuzzy graphs. Sunitha and Vijayakumar discussed about complementary
of the operations of union, join, Cartesian product and composition on two fuzzy
graphs[8]. The degree of a vertex in fuzzy graphs which are obtained from two given
fuzzy graphs using these operations were discussed by Nagoor Gani and Radha[3].
Radha and Kumaravel introduced the concept of degree of an edge and total degree of
an edge in fuzzy graphs[5]. We study about the degree of an edge in fuzzy graphs which
are obtained from three given fuzzy graphs using the operations of union and join. In
general, the degree of an edge in union and join of three fuzzy graphs Gi, G2 and Gs
cannot be expressed in terms of these in G1, G2 and Gs, In this paper, we find the degree
of an edge in union and join of three fuzzy graphs G; G, and Gz in terms of the degree
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of edges of Gi, G, and Gs in some particular cases. First we go through some basic
concepts.

Definition 1.1

A fuzzy subset of a set V is a mapping ¢ from V to [0, 1]. A fuzzy graph G is a
pair of functions G:(o,u) where o is a fuzzy subset of a non-empty set V and  is a

symmetric fuzzy relation on o, (i.e.) u(x, y)< o(x)Ao(y) for all x, yeV. The underlying
crisp graph of G: (o, W) is denoted by G*: (V,E) where E VXV.

Throughout this paper, Gi: (o1,11),G2: (o2,12) and Gs:(o3,U3) denote three fuzzy
graphs with underlying crisp graphs Gi*: (V1,E1), G5 (V2,E2) and G3* (V3,Es) with
|Vi|=Pi, 1=1,2,3. Also d ¢ i* (u i) denotes the degree of uj in G j*.

Definition 1.2

Let G: (o, n) be a fuzzy graphs on G*: (V, E). The degree of a vertex u is d ¢
(U) = Xuzr W(UV) = Xyper L(u).

The minimum degree of G is & (G) = A {d ¢ (V): VE V}.
The maximum degree of G is A (G) =V {d c(Vv): ve V}.
Definition 1.3

The total degree of a vertex ue V is defined by

td 6(U) = Xyzp H(uv) +6(v) = d (u)+o(u).

Definition 1.4

Let G*: (V, E) be a graph and let e = u v be an edge in G*. Then the degree
of anedge e =uv € E is defined by

de*(u v) =d g*(u)+d c*(v)-2.
Definition 1.5

Let Gi:(o1M1), Ga:(o2,M2) and Gas:(os,u3) be three fuzzy graphs with
underlying graphs Gi*:(V1,E1), G2*:(V2Ez) and Gs*:(V3Es) and let G* =
G1*UG*UGs* = (V1UV2UV3, E1UE2UE3) be the union of G1*, Gy* and Gs*. Then the
union of three fuzzy graphs Gi, G; and Gz is a fuzzy graphs G = G;UGLUG3
((51U62U03, |.11U|J.2U|.l3) defined by
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o1 (U), If UEV1-V>

02 (U), if ueV,-V;

(61Uc2Uc3)(U) = | o3 (U), if UEV3-V;

o1(u) Voz(u) Vv os(u), if ue Vin VonVs;

M1 (uv), if u ve E1-E
M2 (u V), if uve Ex-Es
(M1UM2u3)(u V) = | M3 (uv), ifuve Es-E;

Mi(u v) V po(u v) V us(u v), if u ve EinNEzNEs.

Definition 1.6

Let Gi1:(V1,E1), G2:(V2,E2) and Gs:(Vs,Es3) be three fuzzy graphs with
underlying graphs G:*:(V1,E1), G2*:(V2,E2) and Gs*:(V3,E3) with Vin VoNV; = ¢ and
let G* = G1*+G*+Gs* = (ViU VU Vs, E1U E2U E3U E') be the join of all G1*, G2* and
Gs*,where E is the set of all edges joining the vertices of V1, V2 and V3. Then the join
(sum) of three fuzzy graphs G = G1+G2+G3: (61+02+03, MitHa+Us) defined by

((51+(52+G3)(U) = (61U02U(53) (U), Y ueV;uV,uUVs and
(Matp2+ps) (Uvw) = (MU 2 Ups) (uvw), ifuvweEiU EoU Ej

o1 () Aca(v)hoz(w), if u v w E FE.
Definition 1.7

The order of a fuzzy graphs G is defined by O (G) = )., a(u).
Definition 1.8
The size of a fuzzy graph G is defined by S (G) = X, u(uv).
Definition 1.9
Let G: (o, n) be a fuzzy graph on G*: (V, E). The degree of an edge u v is
dc(uv) =dg(u)+d g(v)-2u(u v)

= Yuwer u(uw) + Zwvff u(wv).

W#v w
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The minimum degree of G is 6 ¢ (G) = A {d o(u Vv): u veE}.

The maximum degree of G is Ag (G) =V {d ¢ (u v): uveE}.
Definition 1.10

Let G: (o, 1) be a fuzzy graphs on G*: (V, E). The total degree of an edge

u Ve E is defined by
td c(u v)=d g(u v)+u(u v) =d g(u)+d g(Vv)-p(u v).
Example 1.11

u (0.4)

0.3

x (0.3)

v (0.5)
0.5

0.7

dg (u) = p(u v)+p(u x) = 0.3+0.2 = 0.5,

0.4
w (0.3)

td 6(U) = d o(u)+o(u) = 0.5+0.4=0.9
3(G) = M{d 6(v),V V€ V} = A{0.5,0.7,1.6,0.7,0.73 = 0.5 = d &(u).

A(G) = v{d &(v),V VE V'} = v{0.5,0.7,1.6,0.7,0.7} = 1.6 = d o(w).

de (U V) = Yuwer u(ux) + Yvwer u(vw).= 0.2+0.4 = 0.6.

WF+v W+U

tdge(uv)=dgs(uv)+u(uv) =0.6+0.3 =0.9.

0 e(G) = A{ds(uv), Vuve E =1{0.6,1.5,1.3,0.8,0.9}
= 0.6 =dg(u V).

Ae(G) =v{ds(uVv),VuveE=v{06,15,1.3,0.8,0.9}
=1.5=dg(uw).
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2. Degree of an edge in union

For any u v weE;UE,UE3, fix ueViUV,UV3 we have three cases to consider.

Case 1: VinVoNVi=¢
Let u v we E;UE,UE; be any edge.

Hence E1NE2NE3= ¢

Therefore u ve E1, v we E, or w UE E'3, but not both.

SO (M1UM2UM3) (U V) = Tl_l(u V), if uve Es-E
JH2(uv), ifuveEsz-Es

U3 (u v), if u veEs-E;

By definition,

de1Uc2Ugs (U V)= ZuWEEliEZUE3(H1UH2UU3)(U w)+
W#*V

YwrveE1uE2uE3( M1UM2UME)(W V)+
W+U

Y uveE1UE2UE3( M1UM2UMs) (U
UFw

If uvek;,

de1Us2Ucs (U V) = Xuwer H1(UW) + Ywver (W V)+
W#*v W+U

D UvEE’ Hl(u \ )

uFw
. de1Ug2Ugs (U V) =d g1 (U V)
Similarly,
If wveE,,
 dg1Ug2Ucs (U V) =d g2 (U V)
If uveks,

de1Uc2Ugs (U V) =d g2 (U V)
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Example 2.1 4(0.5) 4(0.5)

0.6 0.7 0.4

w(0.4) 05 v(0.6) x(0.4) 06 Y(03)
G1 G2
P(0.8)
0.5
q(0.6)
Gs
u(0.5) x(0.4)
w(0.4) v(0.6) v(0.3)
0.5
G1UG2UG3

Here, uve E;

Then dg1Ug2Ug3 (U V) =de1(uv) =0.6+0.5=1.1
Case 2: ViNnVa2NVs# @, EaNE2NEs= @.
Then u ve E1, wVE E, or W U€ Es.
Choose uve E1,wve E>. Thenuv Es.

Also, if both, u, v, w& ViNnV,NVs. Then it is of case 1.
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So, consider either ue ViNV2NVs3 or vé ViNVonVs, we ViNV2NVs or both
u, v, we ViNVoNVs.

Subcase 1:
u € VinVonVsor ve ViNVonVia. When ue ViNnVonVa.
By definition,
de1Uc2Ug3 (U V W) = de1Us2Ugs (U) + de1Us2Ucs (V) +
de1Uc2Ucs (W) -3(H1UH2Us)
=[de1(u)+ doa(u)+ dea(u)]+ dea(v)+ dei(w)-3 pa(u v w)
=[de1(u)+ dea(v)+ de1(w)- 3 pa(u v w)]+ dez(u)+ dea(w)
=de1(u V) +dgz2 (u) + des (w), if ue ViNVaoNVs.
Similarly, dgi1Ug2Ugs (U VW) =dg1 (U V) + dg2 (V) + dgs(w),
if vé ViNVanVs.
Thus,
dc1Uc2Ucs (U VW) = |de1 (U V) + dsz (u), if ue VinVaNVs
dei (u V) +dgz2 (v), iIf ve ViNV2NV3
In a similar way,

If v we E,

Then de1Ug2Ucs (U VW) =| dez2 (VW) + dgs (V), if ve ViNV2NV3
dez2 (VW) + des (W), if we ViNV2oNV3
In a similar way,
If wue Es,
Then dg1Ug2Ucs (U VW) = |dgs (W U) + de1 (W), iIf we ViNV2NV3

des (W u) + dgi1 (u), if ue VinVaonV
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Example 2.2
u(0.4) u(0.4)

0.3 0.4 0.6

—@

v(0.6) 0.7 p(0.5) x(0.3) 0.7 Yy(0.5)

Gy G2
y(0.5)

0.6

q0.4) o w(0.3)
0.7

u(0.4) w(0.3)

0.3 0.6 0.6 0.7
0.4
0.7 \

y(0.5)  q(0.4)
v(0.6) 0.7 P0-5)  x(0.3)
G1UGHUG3

Here u ve E; and ue ViNV2NVs.
Then dg1Ug2Ugs (U \Y W) = dGl(U V)+ dGZ(U)+ dez(W)

=(0.4+0.7+0.6+0.7+0.6)=3.0
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Subcases 2: u, v, we ViNV2NVs, U VE E7.
Since E1NE2NEs= ¢, no edge incident at u or v or wis in E1NE2NEs,

Since the edge incident at u, v & w in G1, G, and also in Gz appear
with the same membership values in G;UG,UG:s.

By definition,
de1Uc2Uacs (U V W) = de1Ue2Ues (U)+ de1Uc2Ucs (V) +
de1Uc2Uc3 (W)-3(H1UpUUs) (U v W)
=de1(u)+ dez(u)+ des(u)+ dei(V) )+ dea(v)+ dea(v)+
de1(W) )+ dea(W)+ des(w)-3ps (U v w)
=[dga(u)* dea(v)+ dei(w)- 3 pa(u v w)]+ dez(u)+
dg2(V)+ des(w).
~ dg1Uc2Ucs (U vV W) = dei(u v)+ dge2(u)+ dga(V)+ dea(w).
In a similar way,
If, v we E»,
Then, de1Uc2Uc3s (V W) = dg2(v W)+ des(V)+ des(w).
In a similar way,
If, wu€e Ej3,

Then, de1Uc2Ucs (W U) = de2(w u)+ dgi(w)+ dei(u).
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E le 2.3
Tamee u(0.4) w(0.4)
0.5
0.2 0.5
Y )
v(0.3) 04  w(0.2) x(0.5) 0.2 u(0.6)
G, G,
v(0.7)
0.5 0.4
x(0.7) w(0.3)
Gs
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u(0.6) 0.2 x(0.7)
0.2 05 05
0.4
v(03) g4 w(.4) 94 y(0.7)
G1UGHUG3
Here u VE E: and u, V, W € V1iNV2NVs.

Then dei1Uc2Ucs (U Vv W) = dei(u v)+ de2(u)+ de2(w)+ des(w)

= 0.5+0.4+0.2+0.3+0.4=1.8.
Case 3: ViNnVaNVs# @, EaNE2NEs# @.

Then u v we EiNE>NEs. Therefore u ve E1, v we E; and w UE E's.

So, consider either no edge incident at u, v& w other than u v w is in
EiNE>NE3 or some of the edges incident at u, v& w other than u v w are in E;NE2NEs.

Subcase 1:
No edge incident at u, v& w other than u v w is in EiNE2NEs.

Then the edge incident at u or v or w is in either E1 or E; or Ez, those edge
appear with the same membership value in GiNG2NGs.

By definition,
de1Ue2Ucs (U V W) = Xywer1ur2urs(M1UH2UMs) (U w) +
Ywver1ur2uE3)( IUM2UHs) (W V)
= Duwer1-£2 M(UW) + Yowepa— g3 Ha(U W)+
Duwer3—£1 Ma(U W)X ypep1—g2 Ma(W V) +
dwveez—£3 M2(W V)* Xyveps—g1 3(W V).

= Yuwee1-g2 MU W)+ Xvep1—p2 Li(W V) +
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Yuwer2—g3 L2(UW)+ Xpepa—g3 Ho(W V)+

Yuweez—g1 H3(U W)+ X uepz—g1 M3(W V).

dc1Uc2Ucs (U vV W)= dgi1(u V)+ de2(v W)+ des(w u)

Example 2.4
u(0:5) u(0.4)
v(0.4) w(0.6) W(0.5) 04  x(0.3)
61 G,
w(0.5)
(/\()3
y(0.6) v(0.5)
Gs
u(0.5) y(0.6)
v(0.4) 06  w(0.6) 0.4 x(0.7)
G1UGLUG3
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Here u v we E1NE>NE;
Then dg1Ug2Ucs (U \Y W) = dGl(U V)+ dGZ(V W)+ deg(W U).
=0.6+0.3+0.4+0.5=1.8

Subcase 2:

Some of the edges incident u, v& w other than u v w are in E1NE2NE3

By definition,

de1Uc2Ues (U VW) = Yuwer1ug2ur)( HIUH2UUS) (U W) +

W*v

Ywvee1uE2uE3)( H1UH2UM3) (W V)

WF+U

= Yuwer1i-£2 (U W) + Yuwer2-E3 L2(UW) + Yuwerz-£1 H3(U W) +
W#vD W#v W#*V

YwrveE1-E2 M1 (W V) + Ywver2—£3 U2(W V)+ Ywverz—g1 Ha(W V) +
W+U W+U W+U

Yuwer1ne2ng3)(H1(u w)Vuz(u w)Vus(u W) + Ywverineznes)( Hu(w V)V
W%V W+U

H2(W V)V pa(w V).

= Yuwer1-g2 L1(UW) + Yower1-£2 lu(W V) +
W#*V WU

Yuwer2-E3 L2(UW) + Ywver2—g3 t2(W V) +
W*V W#U

YwreE2—E3 U3(U W) + Ywverz—g1 H3(W V) +
W*V W+U

Yuwereine2ne3)( Hu(u w)Vpz(u w)Vus(u w) +
W#*v

Ywvee1ng2nEg3)( Hi(w v)Va(w v)Vus(w V) +
W+U

Yuwereing2ne3)( Hu(u w)AH2(u w)ARE(U W) +
W#Vv

2wveE1nE2nE3)( M1(W V)AL(W V)AU(W V)-
W#U

Yuwereing2ng3)( Hu(u w)Ap2(u w)Aus(u w)-
W#*v
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2wveE1nE2nE3)( Hi(W V)Apa(w v)Aus(wW v).
WF+U

= Yuwer1 pa(u w) + ZvaEl (W V) + Yuwer2 po(u w) +
W#D WD

Ywrvee2 H2(W V) + ZquES us(U W) + Ywvers p3(W v) —
W#u W#u

Yuwekeing2ne3)( Hu(u w)Ap2(u w)Aus(u w)-
W#*D

Ywvee1ne2nE3)( Hi(w V)AU2(W v)Aus(w V).
W+U

de1Uc2Ucs (U VvV W) = de1(u v)+ de2(v W)+ dgs(w u)-

ZuweElﬂEZnEB)( H1(u w)Ap2(u w)Aps(u w)-
W*vU

Ywves1nE2nE3)( Hi(W V)+H2(W V)+us(W V).

Example 2.5 w(0.3) x(0.2)
u(0.5) x(0.4)
0.4 0.3 / /
v(0.6) 0.5 w(0.7) v(0.4)
' y(0.7)
G1 G,

IJCRT2303430 \ International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org \ d748


http://www.ijcrt.org/

www.ijcrt.org © 2023 IJCRT | Volume 11, Issue 3 March 2023 | ISSN: 2320-2882

p(0.3)
0.4 0.5
0.3
Gs
4(0.5) 04  p(0.3)
05
0.4 0.3
* q(0.5)
v(0.6) 0.5 w(.7) 04 x(0.4)
G1UG,UG3

Here u v we EiNE>NEs.

Then dg1Uc2Ucg3 (U v W) = dg1(u V)+ de2(V W)+ dgs(w u) )-
Yuweg1ng2ngz) (MU w)Ap2(u w)Aus(U W)-
Ywver1ng2ng3)(H1(W V)+H2(W V) +Us(W V) de1Uc2Ucs (U V W)

= 0.3+0.5+0.4+0.5+0.4+0.5-0-0=2.7
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Degree of an edge in join

Here ViNVoNV3 = @.

Hence EiNE2NEz = ¢.
[ W (uv),ifuv ek,
(Mitotus) (uvw) = | H2(vw), ifvw ek,

-

Mz (W u), if wu €Esz

| o1(u)Ao2(v)Aos3(w), if u v weE’
By definition,

de1+c2+63 (U VW) = Yuwer1ur2uezue) (MU W) +
W%V

ZWUEElUEZUESUE').u(W v) + ZquEluEZUEBUE').u(W u)
W*+U

(i.e.) de1+2+63 (U V) = Yuwer1urzues) h(u w) +
W#*V

YwveE1UE2UE3) (W V) +
W+*U

YwueE1UE2UE3) H(W U) +Xuwer h(W V)
W#v W+U

Forany uv €k,

de1+c2+63 (U V) = Yuwern) H2(u w) + Xwveen)( Ha(w V) +
W*V WF+U

Duwer’ 01(WAG2A(W) + Yy ep 01(V)AG2A(W)
do1+c2+63 (U V) = de1(U V) + Xywer 0 1(WAG2AW) + Xpwep 01(V)AG2(W)
Similarly, for any u veEy,
do1+c2+63 (U V) = de2(U V) + Xpwer 01(V)AG2A(W) + Xywer 01(U)Ac2(W)
Similarly, for any u veEs,

dei+c2+c3 (U V W) = dg2(u V) +
Yuwer1 LU W) + Ywpepz W V) + Yypeps WU v) + Yywer o1(u)Ac2(W)
+ ZwveE' o1(W)Ao2(V)+ ZvaE' a1(U)Ao2(V)
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= de1(u)+dc2(V)+dea(W) + Xywer o1(W)Ac2(W) +
ZWUEE' Ul(W)AGZ(V) + ZvaE’ 0'1(11)/\(52(V)
Definition 3.1

The relation 61=>62=>03 means that o1(u) =o2(v) = o3(w), for every ueV; and
for every VeEV,, WEV.

Where o1 is a fussy subset of Vi, i=1,2,3.
Theorem 3.2
Let G1: (o1,M1), G2:( 62,M2) and Gs:( o3,HUs) be three fuzzy graphs.

1. If 61>0,>03, then

doa(u V)+ 3 O(Ga), if UV w EE:
de1+c2+a3 (U V W) = de2(V W)+ Pi(o2(v)+ 62(wW)), if u v w €E

des(w u)+ P2(os(w)+ o3(u)), if u v w €Es

dc1(u)+ de2(Vv)+ des(w)+ O(Gs)+ (P2-3)os(v) if uv weE’,

2.1f 63>02>071, thell
dei+c2+c3 (U VW) =| de1(u v)+ Ps(o2(u)t o2(v)), if uvw €E;

7 de2(u V)+ P2(o1(u)+ o1(Vv)), if uv w €E»

| de3(u v)+ 3 0O(Gy), ifuvw €EE;
de1(u)+ dg2(V)+ dea(w)+ O(G2)+ (P3-3)o1(u) if u v weE’.

Proof:
We have 61=>02=>03.
For any u v weky,
do1+c2+63 (U V W) = do1(U V)+ Tywer 02(WAC(W)+ Yper 02(V)Ac3(W)

= dGl(U V)+Zwev3 0'3(W)+ ZWETJ3 03(W)

= de1(u v)+3 O(Gy),
For any u v wek,,
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dei+c2+63 (U V W) = dg2(V W) + Yywer 02(W)Ac3(V) +
Lwver 03(W)Ao2(V)
= de2(V W) +Xwev1 02(V) + Xwer1 02(W)
= de2(V W) + P1o2(V) + P1o2(W)
= de2(V W) + P1(c2(V) + o2(W)).
For any u v weks,
do1+c2+c3 (U V W) = ds(WU) + Xyuevz 03(W)AG2(U) +
Lwvevz 03(U)AG2A(W)
= dea(W U) + Xwevsz 03(W) + o3(U)
= dea(W u) + P2o3(w) + Poo3(u)
= dea(W u) + Pa(c3(w) + o3(u)).
For any u v wek’,
do1+c2+63 (U V W) = dea(U) + de2(V) + des(W) + Luwer 02(U)Ao3(W) +
Luwer' 0 (WN63(V) + Lyper 03(U)AG1(V)
= de1(u) + dea(V) + dea(W) + Lwevz 03(W) + Xper1(03(V)-303(V))
= dea1(u) + dga(V) + dez(w) + O(Gs) + (P2-3)o3(V).
Proof of (2) is similar to the proof of (1).
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Example 3.3
Consider G1, Goand Gs in figure 3.1
0 u2(0.4) (0.7
1 1 !
0.5
0.4 03
. . | vs(0.6)
v1(0.4) v2(0.5) G
G1 G2 ’
u1(0.6) 0.4 uz(0.4) 04 us(0.7)

0.5

v1(0.4) 05 v,(0.5) 0.5 v3(0.6)

G1+Go+Gs
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We have 63=>62>61. So by (2) of theorem 3.2
dei+G2+63 (U1 Vi W1) = dea(U1vi) + Pa(o2(U) + 62(V))
= 0+3(0.6+0.4) = 3.0
de1+2+63 (U2 V2 W2) = de2(Uz2V2) + P2(c2(U2) + 61(V1))
= 0+2(0.6+0.4) = 2.0
dei+c2+G3 (Us V3 W3) = da3(Usvs)+3 O(G2)
=0+3(0.9) = 2.7
de1+c2+63 (U1 V2 W3) = dg1(u1)+ de2(V2)+O(Gs)+(P3-3) o1(u1)
= 0.5+0.4+0.7+0.6+(3-3)(0.6) = 2.2
The above degrees can be verified in the figure of G1+G,+Gs given in figure 3.1.
Theorem 3.4

Let Gi:(o1,M1), G2:(o2,12) and ) Gs:(o3,3) be three fuzzy graphs such that
o1Ac2A03 IS a constant function.

Then [ doi(u v)+3cps, if u VEE;
dei+c2+c3 (U VW) = de2(u v)+3cpy, if u VEE;

—_—

dea(u v)+3cps, if u VEE;

| de1(u)+ de2(V)+ c(patp2tps-3), If u veE’
Where c1(u)A 62(V)A o3(w) = ¢ is a constant, for all ueV{,veV; and weVs.
Proof:
Let c1(u)A o2(V)A o3(w) = ¢, for all ueVi,veV, and weVs, where c is a constant.
For any u v €k;
dei+c2+c3 (U VW) =de1(Uu V) + X wer o1(W)AG2(W) +
Lvwer' 01(V)AG2AW) + Xyyer 01(W)Ao2(U)
= de1(U V)+Xwevs C+Xwervs Ctlwers €

= de1(u v)+cps+cps+cps
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= de1(u v)+ 3cps.
Foranyuv ek,
de1+c2+c3 (U V W) = dg2(U V) + Xyuer 01(W)AG2(U) +
Lwver 01(W)AG2(V)* Xywer 01(U)No2(W)
= de2(U V)+Xwevz € +Xwevz CHlwer2 €
= dg2(u v) + cp2 + cp2 + Cp2
= de2(u v) + 3cpo.
Forany uv €kEs,
de1+c2+63 (U V W) = de3(U V) + Yyper 01(U)Ac2(V) +
dwwer 01(VAG2(W) + Xyuep 01(W)Ac2(U)
= dea(U V) + Xwev1 C+lwer1 CHlwert €
= dg3(u v) + cp1+cp 1+ Cp:
= de3(u v) + 3cps.
Forany u v €E’, with ueV,veV; and weVs.
de1+62+63 (U V W) = dea(U) + de2(V) + Xywer o1(u)Ac2(w) +
dwver 01(W)AG2(V) + Xyver 01(U)AG2(V)
= dea(U)+de2(V)+ Lwers ¢ — ar(w)Aoz(V)+
dwevz € — 01(WAG2(V)+ Yyey1 ¢ — 01(U)Ac2(V)
= dg1(u) + dg2(V) + pac + p2C + pic-3C

= de1(u) + de2(v) + c(p1+p2+ps-3).
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Example 3.5
The following figure illustrating the above theorem.

U1(0.5) °

u»(0.4) » U3(0.6) W
0.5 0.6 0.4
V1(03) ] vo(0.2) o va(0.3) l
G G2 Gs
u1(0.5) 04 uz(0.4) 0.4 uz(0.6)

0.4

v1(0.3) 0.2 v2(0.2) 0.2 v3(0.3)

G1+Gr+G3
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By theorem 3.4,
(1). de1+c2+63 (U1 V1 ) = de1(ur vi)+3cps = 0+3(0.2)3=1.8
(2). de1+c2+c3 (U2 V2 ) = de2(u2 v2)+3cp2 = 0+3(0.2)3=1.8
(3). de1+c2+e3 (Us V3 ) = dea(us v3)+3cp: = 0+3(0.2)3=1.8
(4). de1+c2+c3 (U1 V2 U3 ) = de1(ur)+de2(vi)
+ dgs(us)*+C(p1tp2t+ps-3)
= 0.5+0.6+0.4+0.2(3+3+3-3) = 2.7

Conclusion

In this paper, we have found the degree of edges in G1UG,UGs in terms of G1,G»
and Gs, the degree of edges in G1+G,+Gg3 in terms of the degree of vertices and edges in
G1,G2 and Gz and also in terms of the degree of vertices in G1*,G2* and Gz* under some
conditions and illustrated them through examples. They will be more helpful especially
when the graphs are very large. Also they will be useful in studying various condition,
properties of union and join of three fuzzy graphs.
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