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Abstract. A fuzzy graph can be obtained from two given fuzrgphs using tensor
product and normal product. In this paper, we deiteed that the tensor product and
normal product of two edge regular fuzzy graphsdneet be edge regular and that if
these operations of two fuzzy graphs are edge aegihlenG, (or) G,need not be edge

regular. A necessary and sufficient condition femstor product and normal product of
two fuzzy graphs to be edge regular fuzzy graptetermined.
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1. Introduction

Fuzzy graph theory was introduced by Rosenfeld 9@51[10]. Mordeson and Peng
introduced the concept of operations on fuzzy ggd@h Conjunction (tensor product) of
two fuzzy graphs was defined by Nagoorgani and R48h The degree of a vertex in
fuzzy graphs which are obtained from two given fumzaphs using the operation of
normal product was discussed by Nirmala and Vijg®h Radha and Kumaravel
introduced the concept of degree of an edge amatldegree of an edge in fuzzy graphs
[6]. We study about the degree of an edge in furaphs which are obtained from two
given fuzzy graphs using the operations of tensodyct and normal product. A fuzzy

subset of a seV is a mappingog from Vto [0, 1]. A fuzzy graphGis a pair of
functions G:(o,u) where 0 is a fuzzy subset of a non-empty 3ét and y is a

symmetric fuzzy relation om, (i.e.) u(xy)<so(x)Co(y)for allx,ydV . The

underlying crisp graph ofG:(o,u) is denoted by G’ :(V,E)whereE OV xV .
Throughout this paperG, :(o,,4) and G,:(o,,u,) denote two fuzzy graphs with

underlying crisp graphss; : (V;,E;) and G; :(V,,E,)with)v|=p,i=12. Also d.(u)
denotes the degree ofin GI Let G:(o,u) be afuzzy graph ag": (v,E). The degree
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of a vertex u ig_ (u) =3 u(u,v) - The minimum degree dBis §(G) = {d (v),0 vOV}

uzv

and the maximum degree @ isA(G) = [{d, (v),0 vOV}. The total degree of a vertex
ulVis defined by tg_(u) =" p(u,v) +o(u) - The order and size of a fuzzy grafhare

u#v

defined byo(G) =Y o(u) andg(G) = > uuv) - Let G":(v,E)be a graph and le¢ =uv
uv

uvilEe
be an edge & . Then the degree of an edge=uvOEis defined by
do(uv) =d . (u)+d . (v)-2. Let G:(o,u) be afuzzy graph og":(v,E). The degree
of an edgeuUv is dg(uv) =dg(u) +dg (V) —2u(uv) = ZN(UW)+ 3 u(wy) - The total
wWE

uwlE
WV W#U

degree of an edgealvUEis defined bytd,(uv) =d(u) +dg(v) — g(uv). This is
equivalent totd, (uv) = 3 puw) Y p(w) +u(uv) = dg(uv) + ¢(uv). The minimum
WVE

uwlE
W2V WU

edge degree and maximum edge degreeGadre 5E(G)=D{de(uv),D uvO E} and
A (G)=ds(uvy),0uvOE}. A  fuzzy graph G:(o,u) is strong, if
H(xy) =a(x) Co(y)foralixyDE.

2. Preliminaries
Definition 2.1. [3] Let G =G, OG, = (V, E) be the tensor product (conjunction) of two

graphsG; andG,, whereV =V, xV,and E ={(u,,u,)(V;,V,) : 4V, OE,,u,v, 0E,}.
Then the tensor product of two fuzzy gragBsand G, is a fuzzy graph

G=G, LG, =G, CG,:(g,Ca,,u Cu,) defined by

(01 [02)(U1,U2) = al(ul) [UZ(UZ),D(U]_,UZ) 0V and

(4 T 1) (Ug, Up) (v, Vo) = iy (V) Lt (U,V,), Ougy; Oy, DOy, UE,.

Definition 2.2. [9] Let G =G, « G, = (V, E) be the normal product of two graps
andG,, wherev =V, xv,andE ={(u,u,)(u,v,) : u0V,,u,v, D E,} [

{Cu, W)(vy, w) :uv, OE, wOV,} O {(u,u,)(v,V,) :uv, OE,u,v, OE} . Then the
normal product of two fuzzy grapis, andG, is a fuzzy graph

G=G,*G,:(0,* 0,1 * u,)defined byg, « 0,)(u,,u,) =0, (u,) Co,(u,),0(u,,u,) OV and
(s 1)U U,)(u,V,) = 0,y (U) O g, (U,v,), Du 0V, Du,v, DE,,

(s 1) (U, W)(Vy, W) = 0, (W) T 4 (uyv,), WDV, Ouv, O E;, and

(g s 1) ((Uy, U, ) (V1 Vo) = iy (UyVy) L, (UpVs, ), Ougy, OBy Oupv, O E,.

Notation 2.1. The relationg, < 1, means thaw, (u) < u,(e) for everyuV,ande0E,,
where g, is a fuzzy subset of,and 14, is a fuzzy subset o, .
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Theorem 2.1.[4] If G,:(o,,4) and G,:(g,,u,) are two fuzzy graphs such that
o0, < U,,theng, 2y, and vice versa.
Theorem 2.2. [7] If G,:(o.,4,) and G, :(0,,u,) are two fuzzy graphs such that

0, < W, theni, < i,

3. Edgeregular propertiesof tensor product of two fuzzy graphs
3.1. Thedegree of an edgein tensor product of two fuzzy graphs

By definition, for any((u,,u,)(v,,v,)) D Ewith uv, UE, & u,v, O E,.
dGlDG2 ((ul’ uz)(Vlivz)) = dGlDGZ (u11U2) + dcslme2 (Vl’VZ) - 2/1((”1’ Uz)(Vl’Vz))
= Ziu((ul'UZ)(Wl'WZ)) + z,u((wlvwz)(vlvvz)) - 2(/,11(U1V1) D:uz (uzvz))

(U, Uz ) (W, W )OE (W, W5 )(vy,v2 )E

= D W) D)+ D (W) Dy (W) = 24 () Oty () - (B1.0)

uywWy O ,u,w,OE, wWiv; OE; Wy v, E,
In the following theorems, we find the degree(@f,,u,)(v,,v,)) in G, CG, in terms of
those inG, andG, in some particular cases.

Theorem 3.1.1. Let G, : (g,,4,) andg, : (o,,u,) be two fuzzy graphs such that= u, .
Then for anyu,,u,)(v,,v,) OE,

do, e, ((Ur, U;)(V1,V5)) =d . (W) dg, (U,) +d - (vi)dg, (V) = 244, (U,V,) -

Proof: We havey, = y,.From (3.1.1), for angu,,u,)(v;,v,) D E,

dg, e, (U, U5)(Vy, V)

= D) O uwp) + D (W) D (Wov,) = 204 (Wv;) O (U,V))

W OE; ,u,W,0E, wvi OB WoV, OE,

= Z'UZ (uw,) + Z,uz (WoV,) =244, (U,V,)

uWOE; ,uw,OE, w0 ,wov,OE,

= dG; (ul) Z,uz (uzwz) + dG; (Vl) Z/’lz (W2V2) - Zluz (uzvz)

uwW,E, WV, 0E,

0 dg, o, (U3, U5)(V1,V,)) = d (U)dg, (Uy) +d (Vi) d, (Vo) = 244, (U,V,) -

Theorem 3.1.2. Let G, : (o,,,) andG, : (o,,u,) be two fuzzy graphs.

If G,:(o0,,4,) is a strong fuzzy graph with, < 1, and g;is a constant function with
o,(u) =c, for allu0V,, then for anyu,,u,)(v,,v,) U E,

Ao, oo, (Ut ) (V1 V5)) =6, (dg; (Up)dg (U) + g (v)d, (v) =2).

Proof: We haves, < y,and g, (u) = c,.SinceG, : (g,, 4,) is a strong fuzzy graph.
Then i, =¢, & 1, < 1, OuvlE,.

From (3.1.1), for anfu,,u,)(v,,v,)OE,

dg,re, (U, Uz)(V1,V,)) = Z:ul(ulwl) Oty (upw,) + Zlul(wlvl) 41, (W,V5)

uw O, u,wW, 0E, , wv; OB, wov, 0, ,
W £V (O )W, 2V, W ZUy (Or) W, ZU,
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= Z:ul(ulwl) =t (UpV,) + Zlul (Wvp) = 44 (U V)

uw OB, u,w, 0, Wi OB Wy, OE,
= dG; (Uz) ch + dG; (Vz) zcl -2c,
ww O, wv,OE;

U dg, re, (U, U,) (1, V5)) = cl(dG; (uz)dq (U1)+dG; (vz)dG; (v,)—2).

3.2. Edgeregular property of tensor product of two fuzzy graphs
Remark 3.21. If G,:(0,,u,) @andG, :(o,,u,) be two edge regular fuzzy graphs, then

G, LG, need not be edge regular fuzzy graph. For exariipfegure 3.2.1G, and G,
are edge regular fuzzy graphs, st [1G, is not an edge regular fuzzy graph.

Remark 3.22. If G, 0G,is an edge regular fuzzy graph, thes :(o,,u,) or
G, :(o,,1,) need not be edge regular fuzzy graph.For exarmpfegure 3.2.2G, CG,

is 3 — edge regular fuzzy graph. Bytis not an edge regular fuzzy graph.

1(0.73 u:(0.4) fon, uH04)  (veua04) (v, m)0.4)

Gr

(o, wa¥0.3) (v w05 Gy, weel0.5)
Figure3.2.1: g oG,

G

(o, W }0.5) ' v, \‘.-«_}(C-.-i} (v.:']:“-;}(ﬁ.i}
Figure3.2.2: G g,

Theorem 3.2.1. Let G, : (g,,4,) andG, : (o,, i4,) be two fuzzy graphs with, > 1, and
M,is a constant function. LeG;’:(V,,E,) be regular graph. Thes, CG,is an edge
regular fuzzy graph if and only {5, is an edge regular fuzzy graph.

Proof: Let G':(V,,E,) be regular graph. Thehel, (u)=m,0u, OV,, wherem is a

constant. Sinceg,is a constant function. The¢n, =C, where c is a constant.
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Assume thatG,is an edge regular fuzzy graph. Then(u,v,) = k,0 u,v, OE,, where
K is a constant. By theorem 3.1.1yJf> p,, then for anyu,,u,)(v;,v,) OE,

Ao, o, (Uy, Uy )(V2, Vo)) = d . (U)dg, (U,) +d () d, (V) = 244, (u,v,)

= deZ (uy) + deZ (v,)-2c = m(d02 (up) + dez (V2) = 244, (U,V,) + 204, (U,V,)) — 2¢

= m(dg, (U,V,)) + 2mc—2c = mk+2c(m-1) (Sinceu,v, JE,)

HenceG, LIG, is an edge regular fuzzy graph.

Conversely, assume thatG, [LG,is an edge regular fuzzy graph. Then
e, 06, (U, Up)(V1,V,)) =dg e, (W, W5 )(%,, %,)),  for any (u,,u,)(v;,v,)  and
(W, 5) (%, %,) D E

A (U)dg, (U) +dg; (W), (V) = 214, (U;v5) =d . (w)dl, (W) + g, (%)l (%) = 244, (%,%,)

= mdg, (U,) +md; (v,) —2c=md; (u,)+mdg (v,)-2c

= M(dg, (U,) +dg, (V) = 24, (U,V,) + 214, (U,V,))

=m(dg, (W,) +dg, (X,) =244, (W,X,) + 204, (W, X,))

= mdg,_(U,V,) +2mc=md, (W,x,) +2mc (Sinceu,v,and w,x, LE,)

:>dGZ (u,v,) =dGz (w,X,)

HenceG, is an edge regular fuzzy graph.

Theorem 3.2.2. LetG, : (g,,4,) be a strong fuzzy graph with < u,, o,be a constant
function with g, (u) = c,for allunov, and G, : (o,,u,) be a fuzzy graph. IG: (v,,E)
andG}: (v,,E,) are regular graphs, theh [ G,is an edge regular fuzzy graph.

Proof: AssumeG!: (v,,E,) andG}:(v,,E,) are regular graphs.

Then dy (W) =m0y OVandd.. (u,) =n,0u, 0V, wherem and n are constants.

By theorem 3.1.2, for ar(w,,u,)(v;,v,) O E,
do, e, (U1, U,) (V1 V5)) =€ (d; (Up)d (Uy) +d i (vo)d: () = 2)

G{nm+nm-2) =2c,(hm-1)
HenceG, C G, is an edge regular fuzzy graph.

4. Edgeregular properties of normal product of two fuzzy graphs

4.1. Thedegree of an edgein normal product of two fuzzy graphs

By definition, for any((u,,u,)(v,,v,)) O E,

d(sl-G2 ((ul'uz)(Vlivz» = Z(,ul ¢ ﬂz)((ul'uz)(wl’wz» + Z(,ul ¢ /'12)((W1’W2)(V1’V2)) )

(Uy,Up ) (W W, )OE, (g, W )(vy,V, )OE,
(W, W5 ) #(Vy,V5) (W, W5 )#(Uy,Up)

(1). Ifu, =v;,u,v, JE,, then
Ao, (ULU) ULV = S0y (u) Oy (uw,) + D 44 (uw;) 00, (u,)

(AR RTER uW OB, Uy =W,
W, £V,
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+ zlul(ulwl) O, (uws,) + Zal(ul) O, (Wov,) + ZM(W}E) Ho,(v,)

U WO, UW,OE, WoV, OB, Wy =ty , Wil OB, ,Wo =V,
Wy#U,

> (W) O, (W) (4.1)

wu, O, W,v, 0E,
(2). Ifuyv, OE,,u, =v,, then
doo, (UnU) (VW) = D0y (W) O (UW,) + 3 (uwy) D0, (u,)

UW,E, Uy =y U W OE, Uy =Wy ,
W, AV,
+ Zlul(ulwl) U, (U,w, ) + Zal(vl) O, (w,u,) + z,ul(wlvl) Ho,(u,)
uWOE; ,uw,[0E, W,U, OB, Wy =y xl\;lEEl,wz:uz,
171
+ Zlul (lel) D/'IZ (quz) (4'2)

wvi OB, wou, OE,
(3). Ifuv, UE,,u,v, JE,, then
o, (UL UV VL)) = D7 (0 ) (U, W), W)+ D (44 ) (W, W) (V3 V,))

(U, U ) (W, W, )OE (W, W, ) (v, Uz )OE
- 2(#1 * :uz)((uliuz)(vﬂvz))
= zal(ul) O, (upwy,) + Z/'Il(ulwl) Oo,(u,)* zlul(ulwl) 0, (uW,)

UyW, B, Uy =wy uwWiOE; Uy =w, wWOE ,uw,0E,

* Zal(vl) Dt (W, ) + D (W) 0oy (v,) + Zlul(W1V1) O, (W,v,)
W,V OB Wy =ty WiV, OE; W, =V, W OE; ,Wov,0E,

=204 1) ((Uy,Uy) (W, V) (4.3)

Theorem 4.1.1. Let G, : (0., ;) andG, : (o,, u,) be two fuzzy graphs.

If o, 2u,, o, pandy = u,, then for any(u,,u,)(v,,v,) O E,

(1). dGl-Gz ((uliuz)(uyvz)) = d62 (U2V2) + 2del (ul) + dG; (ul)(d62 (uz) + dez (Vz)) ’
(2)- g, ((Uy,Up) (%)) = (Upvy) +dg, (Up)(d () +d. (v) +2),
(3).dg,., ((Uy,Uz)(V1,V5)) =dg, (Uy) + dg, (V1) + dg, (U,V,) + d: (Ur)dg, (U,)
+dg (v)dg, (v2) -

Proof: We haveo, 2 u,, 0, =2 p,and y, > p,.

(1). From (4.1), for angu,,u,)(u,,v,) OE,

oo, (ULUDULV) = D (UWe) + D pa(uw) + D44 (UW,)

UpWo B, Wy 2V, uywy 0By Uy W OB, u,W,[E,
+ z Hy (W,V, )+ Z/j1(W1u1) + Z/Jz (W,V,)
WV, 0E, Wy ZUy w0, Wy OB ,WoV, LE,

= dg, (Uv,) + o (Uy) +d . (U)dg, (Up) +dg (uy) +d. (U)dg, (V)
0dg,.q, (U, U2) (U, V) = dg, (U,V,) +2dg, () +d; (u)(dg, (Uy) + g, (v2))
(2). From (4.2), for anfu,,u,)(v,,u,) OE,
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e, (U, U,)(Vy,U,)) = Z:uz (u,w,) + z:ul(ulwl) + z'uz (uw,)

u,W,0E, uW OB Wy #vy uw OB W,[V,
+ Z'UZ (WZUZ) + Ziul(wlvl) + Z,UZ(WZUZ)
WU, E, wvi OB W #uy Wy OB , W, [V,

= dg, (u,) +dg (uv) +d. (U,)dg, (U,) +dg, (Uy) +d . (v,)dg, (U,)

0 dg,eq, (U, Up)(V,U,)) = o (Upv;) +do (U)(dg (U) +d i (v) +2).
(3). From (4.3), for angu,, u,)(v,,v,) O E,

oeg, (U U) (Ve Vo)) = Do (UW,)+ D (W) + Y 1, (u,wy)

UW,E, uyw[E; Wy O, ,uW, 0,

+ Z Uy (W,v,) + Z Hi(Wvy) + Z:Ug (W,V,) =244, (U,V,)

W,V,[E, wyv, Oy Wi OB ,Wov, O,

= dez (uz) + dq(ul) + dc{ (W) z,uz (Uw,) * dG2 (V) + dq (W) + dG{ (W) ZII’IZ (W,V,) =244, (U,V,)

U,W,[E, WoV, I,

0 g, (U, U) (V) =g, (1) + dg, (1) + o, (U,V,) +d: (U,)d, (U,)
+d . (v)dg, (v,)

Theorem 4.1.2. Let G, : (0,,4,) and G, :(o,, u,)be two fuzzy graphs.lp, < 4, and
g, is a constant function witw, (u) = c, for all unv,, then for anyu,,u,)(v,,v,) JE,

(1): g, (U3 U5) (U, %)) = (A, (U,) + g (V) +2)(€, + g (u) — 4,
(2)- e, (U, U,) (%, U,)) = (Uv) + g (U)(dg, (1) + i, (1) +263)
(3)- g, (U )V )) = g () + g, (U)(dg (1) +€,) + . (1) (g () +63)

Proof: We haver, < u,. Then by theorem 2.4 and theorem 273,2 4, andy, < (4, .
(1). From (4.1.1), for anyu,,u,)(u,,v,) OE,

dGl-Gz ((ug,uy)(uy,v,)) = z o, (u)+ Z ACRA Z:ul(u1W1) + Z 0'1(U1)

UyW,[E, Wy 2V, [IAAn=% W OBy, upw, LB, WV, OE, , W, #U,
+ +
Z Hy (Wlul) Z/,[l (V\Ilul)
wyu OEy Wy OE; W,V 0,

=G (g () =D+ dg () + dg. (U, (U)+ ¢ (dg: (v;) =1)+ g (W) + d (v,)d (1)
= 6 (dg, (Up) +dg (v,) =2) + 20 (W) + dg (U)(dg, (U,) +dg. (%))

= 6,(dg, (U) +dg. (v,) =2)+ o (U)(dg, (u) + g, (v,) +2)

= 6,(dg, (U,) +dg (v,) +2-4) + dg (U)(dg, (u,) +dg. (v,) +2)

0 dgeg, (U U) (U 5)) = (d, (Up) + . () +2)(c, +dg (1)) — 4c;.

(2). From (4.1.2), for anfu,, u,)(v,,u,) O E,

ope, (UL UV U,)) = Do)+ Y as(uw)t D aUuw)+ Y oy (v,)

U,W,E, wyWy OB Wy vy U Ey Woll, U, W,U,0E,
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+ z,ul(wlvl) + Zlul(wlvl)

Wi OE, Wi £y W OB, ,Woli,OE,
= 2c1dG; (uy) +dg (Uvy) + dG; (uy)dg (u;) + dG; (uy)dg, (W)
Odg,.q, ((U,U;) (V5 U,)) = dg, (Uvy) +d g (Up)(dg, (W) +dg (V) +2¢,) -
(3). From (4.1.3), for anfu,, u,)(v,,v,) OE,
dg.q, (U1, U,)(V, V) = ZUl(ul) O (uw) t Zlul(ulwl) Yo (vy)

u,w,0E, uw; OE, WO, ,uw,0E, WV, 0E,

+ Z H (W) + Z (W) =244 (U v;)

AR Wi OB \Wov,UE,
=6 (dg, (Up) +d (vp)) +dg () + dg (Vi) = 24 (uvy) + di (U)dg (W) + d (V,)dg (W)
0 dg,.q, (U, U,)(V,V,)) =dg (Uvy) +d i (U,)(dg, (Uy) +¢,) +d . (V2)(dg, () +6,) -

4.2. Edgeregular property of normal product of two fuzzy graphs
Remark 4.2.1. If G, : (o,,1,) and G, : (o,,u,) be two edge regular fuzzy graphs, then

G, * G, need not be edge regular fuzzy graph. For exarmpligure 4.2.1,G, and G,
are edge regular fuzzy graphs, I8t G, is not an edge regular fuzzy graph.

0.7y u04) (o, p04) 04 (vud04) 04 (v, mp0D
wa(0.3) 3 3
0.3 0.3 3
3 3
04 04
(1, V)07 (v, pOATN (w7, 0.5)
3 3
Gy G 03 3 0.3
3 3

(. w0 04 (v w03 0.4 Gy, w03
GG,

Figure4.2.1:
Remark 4.21. If G, *G,is an edge regular fuzzy graph, thes :(o,u,) or

G, : (0,,U,) need not be edge regular fuzzy graph. For exarmpfegure 4.2.2,G, « G,
is 1.8 — edge regular fuzzy graph, yts not an edge regular fuzzy graph.

3
1,(0.3) w(0.4) (0, 0200.3) 0.3 (v, 1:H04) 0.3 (WN(0.4)

03 ; Er g
w:(0.5)
03 [ 3
05 0 . 3
3 3 0. 0.3
wOT 0T 03 w0 4w, Y D 21(0.6)
[)
G G

03, 3

} [k "1k} 4
(03, WO 03 (v, wiH0.5) 03 (wy aN0.5)
0. GG,

Figure4.2.2:
Theorem4.2.1. Let G, : (o,,4,) andG, : (g,,u,) be two regular fuzzy graphs of same

degree witto, > y1,,0, > y,and 14 2 4,. Let G :(V,,E,) be regular graph. Then
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G,* G,is an edge regular fuzzy graphif and onlsifandG,are edge regular fuzzy
graphs of same degree.
Proof: Let dg (u) =dg (u,) =mandd (u) =n,0u, 0V, andu, V,, wheremandnare

constants.

Assume thaG, and G, are k - edge regular fuzzy graphs, whkrés a constant.

By theorem 4.1.1, for anfu,,u,)(v,,v,) O E, whenu, =v;,u,v, JE,,

g, (U, U;)(Ur,v5)) =dg, (U,V,) +2dg () +d: (Uy)(de, (U,) +dg, (V)

=dg, (Upv,) +2dg (uy) +d - (uy)(dg, (u,) +dg, (v,)) =k+2m+n(m+m) = k+2m(n+1)
Similarly, whenu,v, UE;,u, =v,anduyv, OE,,u,v, OE,,

dGl-G2 ((ul’UZ)(Vlll'IZ)) = deloez ((ul’uz)(vl'vz)) =k+ Zm(n +1)

HenceG, « G, is an edge regular fuzzy graph.

Conversely, assume th@ « G,is an edge regular fuzzy graph. To prove GaandG,
are edge regular fuzzy graphs of same degree.

Let u,v;, w,x, O E, be any two edges db, . Fix ulv,.

Then (u;, u)(v,, u)and(w;, u)(x, U) D E, dg ., ((Uy,u)(v3,U)) = dg., (W, U)(X;, 1)) -
do, (Uv,) + dg, (U)(dg; (U) +d (V) +2) = dg (Wx,) + g, (U)(dg (W) + . (%) +2)
dg, (Uvy) +m(n+n+2)=dg (W, x)+m(n+n+2)

dg (UVy)=dg (W), U uv andwx OE,.

0 G, is an edge regular fuzzy graph.

o (

Similarly, G, is an edge regular fuzzy graph.

Now, to prove that5, andG, are edge regular fuzzy graphs of same degree.
Suppose tha5, is k; — edge regular fuzzy graph afig, is k, — edge regular fuzzy
graph withk, ZK, .

0 g, (U U) Uy, V,)) = A, (UV) + 20, (U) + 0 ()(d, (U,) + g, (V)

=k, +2m+n(m+m) =k, +2m(n +1) (4.2.1)
0 dg.q, (U, Uz)(V1,U,)) =dg (Uvy) +dg, (u,)(d (Uy) +d i (V) +2)
=k, +m(n+n+2) =k, +2m(n+1) (4.2.2)

From (4.2.1) and (4.2.2fg .6, ((U;, U,)(U;,V,)) # dg.s, (U, U,)(V,U,)) , sincek; £k, .
This is a contradiction to our assumption tBe G,is an edge regular fuzzy graph.
0 G,andG, are edge regular fuzzy graphs of same degree.

Theorem 4.2.2. [8] Let u = ¢ be a constant function in Gz,(u) on G: (V, E). If G is
regular, then G is edge regular.
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Theorem 4.2.3. Let G, : (o,,4,) be a strong and regular fuzzy graph with< 1,, o,be
a constant function witlw, (u) = ¢, for all ullv, and letG, :(o,,u,) be a fuzzy graph
on regular crisp grapts;’: (V,,E,) . ThenG, * G,is an edge regular fuzzy graph.

Proof: Letdg (u,) =m, dg, (ux) =n, Ou, OV, andu, JV,, wherem& nare constants.

Since G is strong fuzzy graph and, is a constant functiory/, is a constant function.
Using theorem 4.2.%, : (o, 14,) is edge regular.

Let dg (uv;) =k,Ou,v, OE, , wherek is a constant.

By theorem 3.1.1.2, for arfy,,u,)(v;,v,) JE, whenu, =v,,u,v, JE,,

g, ((Ur,U5)(Uy,V5)) =(dg; (U,) +d g (V,) +2)(C, +dg (uy)) —4c,=(n+n+2)(c, +m) -4c,
=2(n+1(c, + m) —4c,=2n¢ +2nm+ 2¢, + 2m—4c,=2n(m+c,) +2(m—c,)

Similarly, whenu,v, U E;,u, =v,anduv, OE,,u,v, OE,,

do,., (U1 U)(V1,Up)) =g, ((Ur,U,)(Vy, V) = 2n(M+¢) + 2(M—¢,)

HenceG, « G, is an edge regular fuzzy graph.

7. Conclusion

In this paper, we have found the degree of edgés,inG, andG, « G, in terms of the
degree of vertices and edges indhd G and also in terms of the degree of vertices in
Gfand 62D under some conditions. They will we more helpfapecially when the

graphs are very large. Also they will be usefusindying various conditions, properties
of tensor product and normal product of two fuzeaips.
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