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Abstract
In this paper, the Composition of totally regular intuitionistic fuzzy graphs need not be a totally regular

intuitionistic fuzzy graph is discussed. Also the conditions for the Composition of totally regular intuitionistic
fuzzy graphs to be totally regular under some restrictions are obtained.
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1. INTRODUCTION

Intuitionistic fuzzy graph theory was introduced by Atanassov in [1]. In [6] Nagoor Gani and Shajitha Begum
introduced degree, order and size in intuitionistic fuzzy graph. In [10] Radha and Vijaya introduced the totally
regular property of the composition of some fuzzy graphs. Nagoor Gani and Sheik Mujibur Rahman introduced
the total degree of a vertex in union, join Cartesian product and composition of some intuitionistic fuzzy graphs
in [8]. In this paper, we discuss some totally regular properties of the composition of intuitionistic fuzzy graphs.

2.  PRELIMINARIES

Definition 2.1: An intuitionistic fuzzy graph (IFG) is of the form G = (V, E) where

() V = {vyvy ..., v} such that iy : V - [0,1] and v; : V - [0,1] denotes the degree of membership and non-
membership of the element v; € V respectively and 0 < p; (v;) + v;(v;) < 1, forevery v; € V.

()E €V XV where,u, : VXV - [0,1] and v, : V X V — [0,1] such that

tt2(v;, v;) < min (,U1(Ui)'ﬂl(vj))
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v, (v, vj) < max (vl(vi),vl(vj))
and 0 < i, (v, vj) + v, (vi,vj) < 1, for every (v, vj) EEL.
Here the triple (v, iy, v1;) denotes the degree of membership and non-membership of the vertex v;. The triple

(eij,,uzij,vzij) denotes the degree of membership and non-membership of the edge relation e;; = (vi, vj)
onlV xXV.

Definition 2.2: Let G = (V, E) be an IFG. Then the degree of a vertex v is defined by
d() = (d,(v),d,(v)), where d,(v) = X1, 4 (v,u) and d,(v) = X, v, (0, 0).

Definition 2.3: Let G = (V, E) be an IFG. If (d, (v), d,,(v)) = (ky, k;) for all v € Vthat is if each vertex has
same membership degree k; and same non-membership degree k,then G is said to be a regular
INtUitionistic fuzzy graph.

Definition 2.4: Let G = (V, E) be an IFG. Then the total degree of a vertex u € Visdefined by
td (w) = (tdp.(u)' td, (W) = (Y M2 (W, V) + 1y (W), Xyrn V2 (U, v) +v4 (1))
=(d, (W + 1 W), d, W + v, (W)
If each vertex of G has same membership total degree k; and same non-membership total degree k,  then Gis
said to be a totally regular intuitionistic fuzzy graph.
Lemma 2.5: Let G,: (V,E) and G,: (V', E") be two intuitionistic fuzzy graphs.
If py = ph, 1y = Uy, Vi = V5, Vi = vy, then
@) tdye, 6,1 (U, Uz) = dye,) (W) + Podye,)(Wr) +pg (uy) A g (uy)
tdye,16,) (U, ) = dy(g,) (Up) + Dady) (W) + v (uy) V Vi (uy)
(ii) tdp.Gl[Gz](uli u,) = tdu(az)(uz) +p; tdu(al)(u1)— P2~ Dy () v g ()
tdle[Gz](ulf uy) = tdv(Gz)(uz) + D, td\,(Gl)(ul)— (2= Dvq (uy) A vy (uy).

Theorem 2.6: Let G;: (V, E) and G,: (V',E") be two intuitionistic fuzzy graphs. If p; < u,, u; < pyand
Vi £ v,,v] < v;then

td 6, 16, (W1, Up) = iy, (W) + 15 (W) [pydg; (uy ) + 1]

tdyg, (6, (U, W) = dy,) (WU) + Vi (W) [pdg; (g ) + 1]

Theorem 2.7: Let G,: (V, E) and G,: (V', E") be two intuitionistic fuzzy graphs.
(1) Ifpuy < b, uy <y andvy < Vh, vy < vithen

tdye,16,) (U, Uy) = Pytd, () + H1(u1)[d65 () —p, + 1]
td\,Gl[GZ](ul,uz) = pztdv(Gl)(u1) + V1(u1)[d65 (u) —p, + 1]

(i) If gy < py, 4y < pyandvy < vy, vy < v, then

tdual[Gz](uv u,) = tdu(az)(uz) + D21 (uz)dai‘ ()

tdyg,16,] (W, W) = tdy (g, (Wy) +povi (W) dg ().

Theorem 2.8: Let G,: (V,E) and G,: (V',E') be two intuitionistic fuzzy graphs. If y; < p3,v; < V), y;andv,are
constant functions and p; A pj, v, V v; are also constant functions then

td 6 16, (U, Up) = €1dgs (Up) + Pad 6y (W) +C
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tdyg, 16,0 (U, Up) = Cpdgs (Up) + Ppdyy () +C

Theorem 2.9: Let G;: (V,E) and G,: (V',E’) be two intuitionistic fuzzy graphs. If y; < uj,v; < V5, y; and v,are
constant functions and p; A pi, v, V v; are also constant functions then

td e, 16, (U1, Up) = Patdye,) (W) + ¢ [dg; (W) —po] + C

tdye,6,)(Ur, Up) = patdyH (W) + ¢, [d(;; (up) — pz] +C.
3. TOTALLY REGULAR PROPERTY OF COMPOSITION

Example 3.1: In the figure 1,G;is a totally regular intuitionistic fuzzy graph and G,is not a totally regular

intuitionistic fuzzy graph. But G,[G,] is a totally regular intuitionistic fuzzy graph.

G

(.3..3) @1

-2,.2)

(tez, v
(.3,.4)

Figure 1:

Remark 3.2: The above example shows that the composition of totally regular intuitionistic fuzzy graphs need
not be a totally regular intuitionistic fuzzy graph and if G, [G,] is a totally regular intuitionistic fuzzy graph, both
G,and G, need not be totally regular intuitionistic fuzzy graphs. In the following theorems, we obtain the
conditions for the composition of two intuitionistic fuzzy graphs to be totally regular in some particular cases.
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Theorem 3.3: Let G,:(V,E) and G,: (V',E") be two intuitionistic fuzzy graphs. If u; > u5, u3 = Uy, v4 =
V5, vi = v, and g A g, v, V vy are constant functions then G, [G,] is a totally regular intuitionistic fuzzy graph
if and only if G;and G, are regular intuitionistic fuzzy graphs.

Proof:

Let u; Ay = ¢y, vy VVy =c,, forallu € V;,v € V,, where c;, c,are constants. Suppose that G,and G, are
regular intuitionistic fuzzy graphs of degrees k,and k, respectively. From lemma (2.5)

tdp.Gl[Gz](uli u,) = du(Gz)(uz) + D, du(Gl) () + py () A g ()

= tdyg,[6,) (W1, Uz) = Ky + prkytey (1)

tdle[Gz](ulfuZ) = dv(Gz)(uz) + pzdv(Gl)(u1) + v, (uy) v vy (1)

= td\,Gl[GZ](ul,uz) =k, + pyk,+c,.(2)

Hence G,[G,]is a totally regular intuitionistic fuzzy graph. Conversely assume that G,[G,]is a totally regular
intuitionistic fuzzy graph. Then for any two points (u;, u,)and (v;,v,)in V; X V,.

td g, 16, (U1, Up) = tdyg, 6, (V1, v2) and tdg, (6,1 (W, Up) = tdyg, (6, (01, V2)

From (1),

du(Gz)(uz) + pzdu(Gl)(u1) + .Ul(u1) Ay (uz) = du(Gz)(Uz) + pzdu(al)(lﬁ) + .U1(U1) A Hi(vz)

= du(Gz)(uz) + pzdu(cl)(u1)+c1 = du(az)(vz) + pzdu(cl)(v1)+c1

= dy(6,) (W) + Dady(6) (W) = dye,y (V2) + P2y (1) 3)

From (2),

dv(Gz)(uZ) +p, dv(Gl)(ul) + v, () vvi(wy) = dv(Gz)(UZ) +p, dv(Gl)(vl) + v, (vy) Vv (v,)

= dv(Gz)(uz) + pzdv(Gl)(u1)+C2 = dv(Gz)(Uz) + pzdv(Gl)(U1)+C2

= dv(Gz)(uz) + pzdv(Gl)(u1) = dv(Gz)(Uz) + pzdv(Gl)(U1)(4)

Fix u € V; and consider (u, u,)and (u, v,)in V; X V,where, (uy,u,) € V, are arbitrary.

From (3),

= dy(6y) (U2) + P2y W = dyy (V2) + P2y (W

= dy6,) (U2) = dy,(v2)

From (4), = d\,) () + p2dy )W) = dy,) (v2) + padye,) W)

= dy,) (Wy) = dy,) (v,)

This is true for all (u,, v,) € V,. Thus G,is a regular intuitionistic fuzzy graph.

Fix v € V,and consider (uy, v)and(u,, v)in V; X V,where(u,,v,) € V,are arbitrary.

From (3),

= dy,) W) + P2dyH W) = dy) (V) + pdy ) 1)

= dye) (W) = dyeH (1)

From (4), = d\,) (V) + ppdyi,) W) = dyi,) () + padye,) (1)

= dyp ) = dye)(y)

This is true for all (uy,v,) € V;. Thus G,is a regular intuitionistic fuzzy graph.
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Theorem 3.4: Let G;: (V,E) and G,: (V',E") be two intuitionistic fuzzy graphs. If u; > ph,u; = py,vq = Vy,vh =
v, and py V ui, v, Avj are constant functions then G, [G,] is a totally regular intuitionistic fuzzy graph if and only
if G;and G, are totally regular intuitionistic fuzzy graphs.

Proof:

Proof is similar to the proof of theorem 3.3.

Theorem 3.5: Let G;: (V,E) and G,: (V',E") be two intuitionistic fuzzy graphs. If uy < y,, vi < v, and ug,v; are
constant functions then G,[G,] is a totally regular intuitionistic fuzzy graph if and only if G, is a regular
intuitionistic fuzzy graph and Giis a regular graph.
Proof:
We have pj <py,vi<v,. Hence py =, gy <pand vy =vh,vi <vilet pi(u,) =cp, vi(u,) =
c,, forall u € V3, where cy, cyare constants. Suppose that G,is a regular intuitionistic fuzzy graph of degree
k, and G,is a regular graph of degree r;. By definition, for any (u,,u,) € V; X V,,
from (2.6), td,g, (6,] (W1, Up) = dy,)(Uz) + 4 (uz)[pzd(;; () + 1] = dy, W) + ¢ [psz; () + 1]

= tdye,16,) U1, U) = ky + ci[ppmy + 1]
Also from (2.6) follows that, td,g, (6,1 (U1, Uz) = dy (g, (W) + Vi (uz)[pzd(;; (u) + 1]

=dyy W) + ¢, [pZdG; (u) + 1]

> tdyg, (6, (U, U) = Ky + ¢o[pp1 + 1]
Hence G,[G,]is a totally regular intuitionistic fuzzy graph.
Conversely assume that G;[G,]is a totally regular intuitionistic fuzzy graph. Then for any two points
(ug, uy) and (vq,v,) in Vy X V,.
tducl[cz](uv U,) = tducl[(;z](vy v,)
= dye,) W) +¢ [psz; (uy) + 1] =dy, W) +¢; [pzd(;;(vl) + 1] (5)
tdyg, (6, (W1, Uz) = tdyg, 6,1 V1, v2)
= dyi,)(U,) + ¢, [psz; () + 1] =dy)(v2) + ¢, [psz; (v) + 1] (6)
Fix u € V ;and consider(u, u,) and (u, v,) in V; X V,where, (u;,u,) € V,are arbitrary.
From (5), d,,)W,) +¢; [psz; (w) + 1] =dy,) W) +¢; [pzd(;; (w) + 1]
= dyy 6,y (Up) = dy,) ().
Now (6) = dv(Gz)(uZ) +c, [psz; (w) + 1] = d\,(Gz)(vz) +c, [pzd(;; (w) + 1]
= dv(Gz)(uz) = dv(Gz)(Uz)-
This is true for all (u,,v,) € V,.Thus G, is a regular intuitionistic fuzzy graph.
Fix v € V,and consider(u,, v) and (u,, v)in V; X V,where(u,, v,) € V, are arbitrary.
From (5), dy,)(v) + cl[pzd(;; W) +1] = dui,y W) + ¢ [psz; (v) +1]
> cl[pzd(;;(ul) +1] = cl[pzd(;;(vl) +1] = dg: () = dg: (vy).

This is true for all (u,,v;) € V;. Thus G is a regular graph.
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Theorem 3.6: Let G;: (V, E) and G,: (V', E") be two intuitionistic fuzzy graphs. If u; < p5, v; < v and iy, v, are
constant functions then G,[G,] is a totally regular intuitionistic fuzzy graph if and only if G, is a regular
intuitionistic fuzzy graph and G5 is a regular graph.

Proof:

Proof is similar to the proof of theorem 3.5.

Theorem 3.7: Let G,: (V,E) and G,: (V',E") be two intuitionistic fuzzy graphs. If uy < u,, vi < v, and yg,v] are
constant functions then G, [G,] is a totally regular intuitionistic fuzzy graph if and only if G, is a totally regular
intuitionistic fuzzy graph and Giis a regular graph.
Proof:
We have iy < p,, vi <v,.Hence py = py, pg < py and vy = v, v < vy,
Letu; (uy) = ¢, vi(uy) = c¢,, forallu € V;, where c;,c, are constants. Suppose that G,is a totally regular
intuitionistic fuzzy graph of degree k,and G, is a regular graph of degreer;. By definition, for any (u,,u,) €
Vi X Vy,
from (2.7) we get, tducl[az](uvuz) = tdu(az)(uz) + pzﬂi(uz)dci‘ (wy) =ky + 101y
and from (2.7) follows that, td,,, 6,1 (U1, ) = tdy(s,) (Uz) + PV (Wp)dg; (uy) = Ky + Copp1y
Hence G,[G,]is a totally regular intuitionistic fuzzy graph.
Conversely assume that G;[G,]is a totally regular intuitionistic fuzzy graph. Then for any two points
(uy,uy) and (v, v,)in Vy XV,
tdyg, 6, (U, Uz) = tdyg, (6, (01, 2)
= tdu(Gz)(uz) + pzﬂi(uz)dci () = tdu(az)(vz) + pzﬂi(vz)dai‘ ()
= td, 6, (U,) + C1p2d6;(u1) = tdy g, (W,) + 102465 ) (D
tdye, (6, (M, Up) = tdyg, (6,1 (V1, V2)
= tdv(Gz)(uz) + pzvi(uz)dai‘ (u1) = tdv(Gz)(Uz) + pzvi(vz)dai‘ (U1)
= tdy () (Uz) + op2dg; (W) = tdyg,) (v2) + Cappdg; (V) (8)
Fix u € V; and consider (u, u,)and(u, v,) in V; X V, where(u,, v,) € V,are arbitrary.
From (7), td,g,) (W) + ¢1p2dg: (W) = tdy, (6, (v2) + c1padg: (W)
= tdy e, (Up) = tdy,)(vy).
From (8), th(Gz)(uZ) + Czpzdai‘ W = tdv(Gz)(Uz) + Czpsz{ (w)
= tdv(Gz)(uz) = tdv(Gz)(Uz)-
This is true for all(u,, v,) € V,.
Thus G, is a totally regular intuitionistic fuzzy graph.
Fix v € V, and consider (u;, v)and(u,, v) in V; X V,where (uy, v;) € V; are arbitrary.
From (7)’tdp.(62)(v) + C1p2d6; (w) = tdu(az)(v) + C1p2d6;(u1) = dal* (uy) = dcl* (vy).

This is true for all (uy,v;) € V;. Thus Gy is a regular graph.
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Theorem 3.8: Let G;: (V, E) and G,: (V', E") be two intuitionistic fuzzy graphs. If p; < uj, v; < V5 and y,, v, are
constant functions then G, [G,] is a totally regular intuitionistic fuzzy graph if and only if G, is a totally regular
intuitionistic fuzzy graph and G5is a regular graph.

Proof:

Proof is similar to the proof of theorem 3.7.

Theorem 3.9: Let G;: (V,E) and G,: (V',E") be two intuitionistic fuzzy graphs. Ify; < pj, v, < V5 and yy,v, are
constant functions and p; A pg,v, V V] are also constant functions then G,[G,] is a totally regular intuitionistic
fuzzy graph if and only if G,is a regular graph and G, is a regular intuitionistic fuzzy graph.

Proof:

Let u, Apg =cjandv, Vvy =c,, for allu € V; ,v € V,, where ¢;, c,are constants. We have u; < uj, v; < vj.
Hence w3 = p,, vy = v,. Suppose that G;is a regular intuitionistic fuzzy graph of degree k,and G,is a regular
graph of degree ;.

From (2.8), td,g, (6,1 (W, Up) = ¢1dg; (Up) + pady(e)(wy) + C

> tdyg, (6, (W, Up) = 15 + P2k + C 9)

uGy
From (2.8), tdval[(;z](uvuz) = cydgs (uy) + pZdV(Gl)(ul) +C

= tdyg,(6,] (U1, Up) = €13 +p2ky +C (10)

Hence G;[G,] is a totally regular intuitionistic fuzzy graph.

Conversely assume that G, [G,] is a totally regular intuitionistic fuzzy graph. Then for any two points(u,, u,) and
(v, vp) in V; XV,

tdye, 16,0 (U, Up) = tdyg, (6, (V1 v2)

= cldG;(uz) +P2dup ) +C = cldG;(vz) + P2y () +C

> ¢dg; () +pady) (W) = c1dg; (v,) + pady e,y (1) (11)

tdval[(;z](uvuz) = tdvcl[cz](vvvz)

> Cdg; (Up) + Pady(e) (W) + € = cydg; (v;) + pady6y (1) +C

> Cdg; (Up) + pady(e) (W) = c2dg; (V2) + p2dy6) (V1) (12)

Fix u € V; and consider(u, u,)and(u, v,) in V; X V,where (uy, v,) € V, are arbitrary.

From (11),¢;dg; (uz) + pady(e,) (W) = ¢1dg; (v,) + padyey W) = dgy(uy) = dgy (vy).

This is true for all (u,, v,) € V,.Thus G5is a regular graph.

Fix v € V, and consider(u,, v) and (u,, v) in V; X V,where(u,,v;) € V,is arbitrary.

From (11), ¢;dg;(v) + pady(e,) (W) = c1dg; (V) + padyuy (1) = duey W) = dye,y(v1)

From (12), chG;(v) + pydy ) Wy) = Codgs W) +p,dyp (1) = dyy W) =dyg,y(vy)

This is true for all (u,,v;) € V;. Thus G,is a regular intuitionistic fuzzy graph.

Theorem 3.10: Let G,: (V,E) and G,: (V',E") be two intuitionistic fuzzy graphs. If u; < y,, v{ <v, and pi, v
are constant functions and u; A g, v, V v] are also constant functions then G, [G,] is a totally regular intuitionistic

fuzzy graph if and only if G,is a regular intuitionistic fuzzy graph and Gyis a regular graph.
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Proof:

Proof is similar to the proof of theorem 3.9.

Theorem 3.11: Let G;: (V,E) and G,: (V',E") be two intuitionistic fuzzy graphs. Ify; < py, v4 < vj and py, v, are
constant functions and p; A pg,v, V V] are also constant functions then G,[G,] is a totally regular intuitionistic
fuzzy graph if and only if G,is a regular graph and G, is a totally regular intuitionistic fuzzy graph.

Proof:

Let u; Ay = ciand vy V] =c,, forallu € V; ,v € V,, where c;, c,are constants.

We have 1y < py, vq < vjy. Hence py = u,, vi = v,. Suppose that G,is a totally regular intuitionistic fuzzy graph
of degree k,and G,is a regular graph of degree 7.

From (2.9), tdual[Gz](up Up) = patdy ey u) + ¢ [dg; (wp) —p,] +C

> tdyg, 6, (W, Uz) = P2y + 1l — D] +C (13)
From (2.9), tdyg,(6,] (U, Uz) = patdy ) (W) + c3[dg; (up) — p2] +C
= tdyg,6,] (U1, Up) = Doky + o[ — Pl +C (14)

Hence G,[G,] is a totally regular intuitionistic fuzzy graph.

Conversely assume that G;[G,] is a totally regular intuitionistic fuzzy graph then for any two points
(uy,uy) and (v4,v,) in Vy X1,

tdye, 16, (U, Up) = tdyg, (6, (V1 v2)

= potdy )W) + cl[dG; (uy) — pz] +C =pytdyp(w1) + ¢4 [dG; (v,) — pz] +C
= pztdu(cl)(lh) +c [dG; (uy) — pz] = pztdu(al)(lﬁ) +c [dG; (vy) — pz] (15)
tdyg,[6,] (W, Uz) = tdyg, (6,1 (V1, V2)

= potdyH Uy + cz[dG; (uy) — pz] +C = pytdy,H () + ¢, [dG; (v,) — pz] +C
= pytdyy () + ¢, [dg; (y) — pa] = pytdyep (W) + ¢,[dg; (v,) — p,] (16)

Fix u € V,and consider (u, u,)and(u, v,) in V; X V, where (u,, v,) € V, is arbitrary.
From (15), Patdy, e,y + cl[dG; (uy) — pz] = patdy, e,y (W) + ¢ [dG; (v,) — pz]
= Cl[dG;(uz) - pz] = C1[dcg(vz) - pz] = daz*(uz) = daz*(vz)-

This is true for all (u,, v,) € V,. Thus G, is a regular graph.

Fix v € V,and consider (u, v)and(u,,v) I V; X V,where (u;,v;) €V, is arbitrary.
From (15), p,td,,)(uy) + C1[d62* ) — pz] = potdy ey (w1) + ¢ [dG; w) — pz]

= tdyep) W) = td, ) (v,)

From (16), p,td,,) () + cz[dG; w) — pz] = pytdy,)(v,) + ¢, [dG; w) — pz]

= td\,(Gl)(ul) = tdv((;l)(lﬁ)-

This is true for all (uy,v;) € V;. Thus G; is a totally regular intuitionistic fuzzy graph.

Theorem 3.12: Let G,:(V,E) and G,: (V',E") be two intuitionistic fuzzy graphs. If yu; < u,, vi < v, and i, v
are constant functions and g, A py, v, V v are also constant functions then G, [G,] is a totally regular intuitionistic

fuzzy graph if and only if Gy is a regular graph and G,is a totally regular intuitionistic fuzzy graph.
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Proof:

Proof is similar to the proof of theorem 3.11.

Theorem 3.13: Let G,: (V,E) and G,: (V',E") be two intuitionistic fuzzy graphs such thaty, < ), v; < V). If
G,[G,] is a totally regular intuitionistic fuzzy graph, G,is a regular intuitionistic fuzzy graph and G is a regular
graph then y,, v, are constant functions.

Proof:

Suppose that G is a k- totally regular intuitionistic fuzzy graph, G;is a 1,- regular graph. Since u; < us, iy < 14,
and v; <V, v; < Vi,

From (2.7) follows that, td,q, (6,1 (41, Uz) = Patd e,y W) + wy (uy)[dg; (u,) — p, +1]

and,td\,Gl[GZ](ul, u,) = pytdye,) W) + vl(ul)[dG; (uy) —p, +1]

Since G,[G,] is a totally regular intuitionistic fuzzy graph, for any two points (u;,u,) and (v;,v,)in V; X V,,
tdye,16,) (U1, Uz) = tdyg, (6, (V1, V)

Patdy e (W) + iy (w)[de; (wy) — pap + 1] = patdyey (v1) + (0 [dgs (up) — p, + 1]

P2k +py (w)lr, —p, + 1] = pok + py (W) [r, — p, +11

= ()l —p, + 1 = p W)l —po + 11 = ww) = i (v)

tdyg, 16,1 (U1, Up) = tdyg 16,1 (V1) V2)

patd, ey () + vy (u)[dgs (uy) — py + 1] = pytdy gy (1) + vy () [dgs (wy) — p, + 1]

pok + v, (u)dlr, —p, + 1] = pok + v (vl —p, + 1]

> v, —p, + 1 =v(w)lr —p, + 1 = v (W) = v, (v)).

This is true for all (u,,v;) € V; hence py, v, are constant functions.

Remark 3.14: Converse of the theorem 3.13 need not be true. For example, in figure 2 G,is both regular and
totally regular intuitionistic fuzzy graph, G; is regular but G,[G,] is not a totally regular intuitionistic fuzzy graph.
Here (14, v,) are constant functions.
Gy
(3,.3) ¢t

(2,.2)
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4.

G1[Ge]
(.3,.4) (1. v1)

(Uy,12)
(.3,.5)

(i, v3)
(3,.4)

(5°7)

(tiz, vzl
3,.5

Figure 2:
CONCLUSION

In this paper, we have discussed that the composition of two totally regular intuitionistic fuzzy graphs need not
be a totally regular intuitionistic fuzzy graph. We have also obtained the conditions for the composition of two
intuitionistic fuzzy graphs to be totally regular in some particular cases.
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