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I.  Introduction:

K.R. Bhutani in [5] introduced the concept of weak isomorphism and isomorphism between fuzzy
graphs. A. NagoorGani and J. Malarvizhi in[6] proved that Isomorphism between fuzzy graphs is an
equivalence relations and they have discussed some properties of complementary fuzzy graphs. Atanassov [1]
introduced the concept of intuitionistic fuzzy (IF) relations and intuitionistic fuzzy graphs (IFGs). Research on
the theory of intuitionistic fuzzy sets (IFSs) has been witnessing an exponential growth in Mathematics and its
applications. This ranges from traditional Mathematics to Information Sciences. This leads to consider IFGs and
their applications. R. Parvathy and M.G.Karunambigai’s paper [2] introduced the concept of IFG and analyzed
its components.NagoorGani, A and Sajitha Begum, S [4] defined degree, Order and Size in intuitionistic fuzzy
graphs and extend the properties. A.NagoorGaniand R. Latha[3] introduced Irregular fuzzy graphs and
discussed some of its properties.A. NagoorGani, et. al[10] defined types of Irregular Intuitionistic fuzzy graphs
and discussed some properties. Also R. JahirHussain and S. Yahya Mohamed [11] established properties on
Highly irregular Intuitionistic fuzzy graphs and its complements.

In this paper, we discuss more results on isomorphism on highly Irregular intuitionistic fuzzy graphs.
Isomorphism on neighbourly Irregular intuitionistic fuzzy graphs and its complements established. Also we
extend some result on isomorphism on neighbourlytotal Irregular intuitionistic fuzzy graphs and this concept is
useful in Information analysis and computer networks.

Il.  Preliminaries
Definition 2.1: An Intuitionistic fuzzy graph is of the form G = (V, E ) where
(i) V={v1,vy,....,vy} such that p;: V->[0,1]and vy;: V ->[0,1] denote the degree of membership and non-

membership of the element vi €V, respectively, and 0 < py (vi) + v, (vi) <1 forevery vi €V, (i=1,2, ....... n),
(if) E € V x V where py: VXV>[0,1] and y,: VXV>[0,1] are such that p, (vi, vj) < min [u(vi), ui(vj)] and
Y2 (Vl s V_]) < max [Yl(Vi)o Yl(vj) ] and 0 < H2 (Via V.]) + Y2 (Vi,Vj) <1 for every (Vl vvj) CE) ( 19.] = 1325 """" Il)

Definition 2.2:Let G = ( V,E) be an IFG. Then the degree of a vertex v is defined by d(v) = (du(v), dy(v))
where d(v) = Zu#v lp(v,u) and dy(v) = Zuv y,(v,u).

Definition 2.3: The minimum degree of G is 8(G) = (Su(G), dy(G)) where u (G) = A {du (v)/v€ V} and

&y (G)=A {dy (v)/v €V}

Definition 2.4: The maximum degree of G is A (G) = (Ap (G), Ay (G)) where Ap (G) = V{du (v)/v€ V} and
Ay (G)=V {dy(v)/vEV}

Definition 2.5: The total degree of a vertex v’ is defined as t(v) =(t,(v),t,(v)), where

t,(v) = Z u#v po(v,u) + pa(v) and t,(v) = X u#v ya(v,u) +ya(v)

Definition 2.6: The complement of an IFG G = (V, E ) is denoted by G = (V, E)and is defined as

) i ()= w(v) and ¥, (v) = 71(v)

i) {1, (u,v) = pg (u) A pg (V) - pz (U,v) and v, (u,v) =y 1(w) Vy 1(V) - y2(u,v) foru,vin vV

Definition 2.7: An Intuitionistic fuzzy graph G = (V, E) is said to be regular, if every vertex has same degree.

Definition 2.8: Let G = (V,E) be IFG. Then G is irregular, if there is a vertex which is adjacent to vertices with
distinct degrees.
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Definition2.9:

A homomorphism of Intuitionistic fuzzy graphs h: G=>G’ is a map h: S-S’ which satisfies
(i) t (x) < pg’(h(x)) 5 va(x) = y1'(h(x)) forevery x €S.
(i) Ha(X, y) <p2’(h(x), h(y)) ; v2 (X, y) = v2’(h(x), h(y)) for every x €S.

Definition 2.10:
A weak isomorphism of Intuitionistic fuzzy graphs h: G>G’ is a map h: S=>S’ which is a bijective
homomorphism that satisfies (p1(X), v 1(X) ) = (u2’(h(x)) , v 1’(h(x)) for every x€S.

Definition 2.11:
A co-weak isomorphism of intuitionistic fuzzy graphs h: G>G’ is a map h: S=>S’ which is a bijective
homomorphism that satisfies Pa(x,y), v2 (X,¥) ) = (K2’ (h(X), h(¥)) , y2 (h(x), h(y)) ) for every x,y€S.

Definition 2.12:
An isomorphism of intuitionistic fuzzy graphs h: G=>G’ is a map h: S=>S” which is a bijective homomorphism
that satisfies
() (ue),710) = (W(hE), y1'(h(x) for every x €S.
() (0% y) 72 (6 Y)) = (H2'(h(X), h(y)) , v2'(h(x), h(y)) ) for every x,y€S.
This will denote as G=G’ .

Definition 2.13:
An IntuitonisticFuzzy graph G is said to be self complementary if G= G.

Definition 2.14:
An Intuitonistic Fuzzy graphG is said to be self weak complementary if G is weak isomorphic with G.

I11.  Isomorphic properties of highly irregular IFG and its complement
Definition 3.1Let G = (V,E) be a connected IFG. Then, G is said to be a highly irregular IFG if every vertex of
G is adjacent to vertices with distinct degrees.

Theorem 3.2: Let G and G’ be two highly irregular Intuitionistic fuzzy graphs. If G is co-weak isomorphic with
G’, then there exists a homomorphism between Gand G', but the complements need not be highly irregular IFG.
Proof: Suppose G is co-weak isomorphis with G’, then h: S S’ is a bijective map that satisfies
w (x) < p’(h(x)) ; v1(x) =71’ (h(x)) for every x€S.and
(H2(%,y), Y2 (x%,y) ) = (12°(h(x), h(y)) , v2'(h(x), h(y)) ) for every x,y €S.
InG, [,(xY)= 1 (x) Apg(y) - p2(xy) < pa’(h(x)) A pa’(h(y)) - (12°(h(x), h(y))
<, ((h(x), h(y)) for every x,y €S.
Similarly, 7,(x,y)= v 1(x) Vv 1(Y) - v 20X ,y) 2 v’ (h(x)) V v 1'(h(y)) - (v2’(h(x), h(y))
>7," ((h(X), h(y)) for every x,y €S.
Hence, we have h is a bijective homomorphism between Gand G'. Also the complements need not be highly
Irregular IFG

Proposition 3.3: If there is a co-weak isomorphism between two highly irregular Intuitionistic fuzzy graphs G
and G’, then G and G’ need not be co-weak isomorphic. Also the complements need not highly Irregular IFG.

Example 3.4: G=(V, E) be IFG with V={ a, b, ¢, d} and defined by (u.(a), y1(a)) = (0.6,0.3),
(“l(b)v Yl(b)) = (04105)! (H’l(c)l Yl(c)) = (OS!OS)I(Hl(d)! Yl(d)) = (07102)7 (HZ(al b)s Y2 (a, b)): (03102)1
(uZ(bv C)a Y2 (bv 9)): (02104)1 (HZ(C! d)s Y2 (01 d)): (03101)1 (U-Z(d! a)> Y2 (d! a))= (05702)
Then G will be (u1(a), 71(a)) = (0.6,0.3), (u1(b), 71(b)) = (0.4,0.5), (u1(c), ¥1(c)) = (0.5,0.5),
(u1(d), 71(d)) = (0.7,0.2)and (zi(a, b), 72 (a, b))= (0.1,0.3), (z2(b, ©), 2 (b, ¢))= (0.2,0.1),
%24((:(’) g; V2 (¢, d))=(0.2,0.3), (u2(d, @), 72 (d, a))= (0.1,0.1), (2(a, ¢), y2 (a ¢))= (0.5,0.5), (z2(b, d), v2 (b, d))=
Also G’ =(V’, E’) be IFG, with V' = { a’, b’, ¢’, d’} and defined by
(1(@), 11(a%)) = (0.6,0.3), (a(b), y1(b7)) = (0.4,0.5), (a(c”), va(c’)) = (0.8,0.2),(ua(d’), v1(d’)) = (0.7,0.2),
(H2(a’, b), v2 (8%, D°))= (0.3,0.2), (n2(b’, ¢7), 2 (b7, ¢1))=(0.2,0.4), (p2(c’, d°), v2(¢’, d7))=(0.3,0.1),
(Hx(d’, @), v2 (d°, 2°))= (0.5,0.2).
Then G'will be (@(2’), 71(2")) = (0.6,0.3), (7(b"), 71(b")) = (0.4,0.5), (@u(c"), 71(c")) = (0.8,0.2),
(11(d), 74(d’)) = (0.7,0.2), and (ux(a’,b%), v2 (2,b%))= (0.1,0.3), (mz(b’.C"), ¥ (b7.,¢7))= (0.2,0.1),
(ﬁZ(C’!d’)v )72 (C’!d’)): (04101)1 (ﬁz(d’,a’), ]72 (d’!a’))z (01101)! (,l_tz(a’,c’), ]72 (a’,C’))z (06103)1
(12(b*,d), 72 (b’,d))= (0.4,0.5).
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In this example , G is co-weak isomorphic with G’, But G is not co-weak isomorphic with G'. However
there is homomorphism between Gand G'. Also G is not highly irregular IFG because for vertices c and d, the
adjacent vertices a and b are having same degrees. But G’ is highly irregular IFG.

Theorem 3.5:

A highly Irregular IFG need not be self complementary.

Proof: In the complement IFG, to every vertex, the adjacent vertices with distinct degree or the non- adjacent
vertices with distinct or same degrees may happen to be adjacent vertices with same degrees. So the
complement may or may not highly irregular IFG.

Example 3.5:

G= (V, E) be IFG with V={a,b,c,d} and defined by (1;(2), y1(a)) = (0.5,0.3), (n1(b), y1(b)) = (0.4,0.2),

(H1(C), v1(c)) = (0.7,0.3),(ua(d), v2(d)) = (0.8,0.1), (Ha(a,b), v2 (a,b))= (0.4,0.3), (kz(bsc), 72 (b,c))= (0.4,0.3),
(Hz(c,d), v2 (¢,d))= (0.4,0.1), (M2(d.a), v2 (d,a))= (0.5,0.3) (H2(b,d), v2 (b,d))= (0.2,0.1).

Then G will be (), 1(a)) = (0.5,0.3), (ma(b), y2(b)) = (0.4,0.2), (u1(c), ¥1(c)) = (0.7,0.3),(us(d), y2(d)) =
(0.8,0.1) and (u»(c, d), 7> (c ,d))=(0.3,0.2), (u2(a,c), ¥» (a,c))= (0.5,0.3), (z2(b, d), ¥, (b, d))= (0.2,0.1).

Here, G is highly Irregular IFG but not self complementary highly Irregular IFG.

Example3.6:

G= (V, E) be IFG with V={a,b,c,d} and defined by (w;(a), y1(a)) = (0.4,0.5), (n1(b), y1(b)) = (0.4,0.6),

(ma(c), 11(c)) = (0.8,0.2),(u(d), va(d)) = (0.6,0.3), (Ho(a,b), v (a,b))= (0.1,0.4), (Ha(b.C), v2 (b,c))= (0.2,0.1),
(Hz(c.d), v2 (¢,d))= (0.2,0.1), (H2(d.a), v2 (d,a))= (0.3,0.2).

Then G will be (z(a), 71(a)) = (0.4,0.5), (zy(b), y1(b)) = (0.4,0.6), (u:(c), ¥1(c)) = (0.8,0.2),(us(d), y1(d)) =
(0.6,0.3) and (u2(a, b), 72 (a, b))=(0.3,0.2), (u2(b, c), 7> (b, ¢))= (0.2,0.5), (u»(c, d), ¥, (c, d))=(0.4,0.2),

(ﬁZ(dv a)! }72 (d_! a)): (01!03)1 (/_12(3-’ C), )72 (a1 C)): (04!05)! (ﬁZ(bl d), )72 (b, d)): £04106)

Here G and G are highly Irregular IFG, but G is not weak isomorphic with G. Hence G is not a self weak
complementary highly Irregular IFG.

Example 3.7:

G=(V, E) be IFG with V={a, b, c, d} and defined by (u(a), y1(a)) = (0.5,0.4), (us(b), y1(b)) = (0.4,0.2),

(“l(c)v Yl(c)) = (07103),(H1(d): Yl(d)) = (08702)7 (uZ(aab)a Y2 (a!b)): (02702)1 (uZ(bac)a Y2 (b,C)): (02102)1
(uZ(csd_)a Y2 (Cvd)): (03702)1 (uZ(daa)a Y2 (d,a)): (02103)! (uZ(aac)a Y2 (a,C)): (05704)

Then G will be (u1(a), y1(2)) = (0.5,0.4), (za(b), y1(b)) = (0.4,0.2), (u1(c), 71(c)) = (0.7,0.3),

(ﬁl(d)v Vl(d)) = (08102)1 (/72(a1b)1 ]72 (a,b)): (02701)! (ﬁZ(b!C)v ]72 (b,C)): (02101)1 (ﬂZ(C!d)l )72 (C,d)): (04101)1
(12(d.a), 72 (d,a))= (0.3,0.1), (2(b, d), 2 (b, d))= (0.4,0.2). .

Here G and G are highly Irregular IFG, and G is weak isomorphic with G. Hence G is a self weak
complementary highly Irregular IFG.

Theorem 3.8: Let G be self weak complementary highly Irregular IFG, then

Zx:ty:uz (X, Y)S %Zx#y,ul (X)Aﬂl(}’)and Zx#—y Y2 (x, J’)Z §Zx¢y V1 (X)V V1 (}’)
Proof:
Given G is self weak complementary IFG then G is weak isomorphic with G.
Therefore the weak isomorphism of intuitionistic fuzzy graphs h: G>Gis a map h: S=S which is a bijective
homomorphism that satisfies (p1(x), v1(X) ) = (&, (h(X)) ,¥71(h(x)) for every x €S
And pa(x, y) < &, (h(x), h(y)) ; v2 (x.y) 2 72(n(X), h(y)) for every x €S.
Now by using definition of complement,
Ha(X, y) < pa(h(x)) A pa(h(y)) - Ha(h(x), h(y)) = 1 (x) A pa (y) - p(n(x), h(y))
i.€) Ha(X, Y) + Ha(n(x), h(y)) <1 (x) A pa (y)
Taking summation on both sides
Zx:ty:uz (xxy)+ Zx::y:uz (h(x),h(y)) < Zx:ty,ul ) A,ul(Y)
Since S is finite set, we have
Zquty My (x,¥) < Zx::y My x) A,ul(Y)
Zx:ty Hy (x,y)<% Zx::y My (%) Aﬂl (y)for every x,y €S.
Similarly,
Y2(X,y) Z v1(h(x)) A y1(h(y)) - y2(h(x), h(y)) = v1 (x) V v 1(Y) - v 2(h(X), h(y))
= ya(x,y) +v2(h(X), h(y)) =71 (x) Vyi(y)
D Dxey Yy (0 ¥) + Xzy ¥, (W), h(¥)) = Xsry v, GOV 7, (V)
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= Ziny YZ (x' Y) EZx;ty Yl (X) \Y Yl (y)
Hence, Yizyv, (X, ¥) V2 Yxzy v, (X) Vv, (y)for every x,y €S.

IV.  Isomorphic properties of Neighbourly Irregular IFG and its complement
Definition 4.1: Let G = <V, E > be a connected IFG. G is said to be a neighbourly irregular fuzzy graph if
every two adjacent vertices of G have distinct degree.

Theorem 4.2: Let G=(V,E) and G’ = (V’, E’) be two neighbourly irregular intuitionistic fuzzy graphs, G and
G’ are isomorphic if and only if their complements are isomorphic, but the complements need not be
neighbourly irregular IFG.
Proof: Let G = (V, E) and G’ = (V’, E’) be two neighbourly irregular intuitionistic fuzzy graphs.
Assume G= G’.
(i.e) There exists a bijective map h: S8’ satisfying (py(X), y1(X) ) = (u’(h(x)) , y1’(h(x)) for every x €S and
(H2(x,y), Y2xY) ) = (M2'(h(x), h(y)) , v2'(h(x), h(y)) ) for every x, y €S.
By the definition of complement of IFG, (i, (x) , ¥, (x) )= (1, ’(h(x), ¥, ’(h(x)) and
(Hz(xvy)v Yz(xiy) ) = (Hl (X) A Ha (y) - M2 (XaY) > Y 1(X) Vv Y l(y) =Y Z(Xv y) )
= (u2” (h(x)) A pa” (h(y)) - nz “((h(x), h(y)), v2’(h(x)) V y1’(h(y)) - v2’((h(x), h(y))
= (1, (h(x), h(y)), ¥, ((h(x), h(y)) ) for every X,y €S . which implies G = G’.
But the complements need not be neighbourly irregular.
Conversely, assume that G = G°. i.e)there exist a bijective map g: S>S” satisfying
(12(X), v2(X) ) = (u2’(g(x)) , v1’(g(x)) for every X€S and
(1, (xY), ¥, (x.Y) ) = (A, (8(%), g(¥)), 7, ((g(x), &(y)) ) for every x,y€S
Using definition of complement,
(Hz(xvy)v Yz(xiy) ) = (Hl (X) A Ha (y) - M2 (XaY) > Y 1(X) Vv Y l(y) =Y Z(va) ) for EVEry X,y €S
(1, (g(x), g)), ¥, ((8(%), g(y)) ) = (w2 (8(x)) A pa’ (g(y) - 12 ((8(x), g(¥)), v1'(8(x)) V
Y1°(8(y)) - v2'((8(x), &(y)) for every x,y€S
Using the previous two equations, we get

(H2(X, ), v2(%, ¥) ) = (H2’(8(%), g(¥)) » v2'(g(x), &(y)) ) for every x,y€S
Hence, g: S8’ is an isomorphism between G and G’. (i.e) G=G’.

Example 4.3:Consider two neighbourly irregular Intutitionistic fuzzy graphs G = (V, E) and G’ = (V’,E’)
defined by (11(2), v1(a)) = (0.6,0.3), (ua(b), v1(b)) = (0.5,0.4), (us(c), v2(c)) = (0.6,0.3), (wa(d), v2(d)) = (0.8,0.2),
(uZ(asb)a Y2 (avb)): (03702)1 (uZ(bac)a Y2 (b,C)): (03102)1 (HZ(Cad)a Y2 (C!d)): (04701)7 (uZ(dsa)a Y2 (dva)):
(04101) and (Hl(a,)s Yl(a’)) = (06103)1 (ul(b’)v YI(b’)) = (05104)1 (ul(c’)a ’Yl(c’)) = (06103):

(na(d), v1(d’)) = (0.8,0.2), (Ma(a’, b°), 2 (a7, b7))= (0.3,0.2), (u2(b’,¢"), v2 (b°,¢7))=(0.3,0.2),

(Hz(c’,d"), v2 (¢7,d7)= (0.4,0.1), (na(d.a"), y2 (d’,a%))= (0.4,0.1).

Then complement of G and G’ are G and G’ will be

(11(2), 71(2)) = (0.6,0.3), (1(b), 1(b)) = (0.5,0.4), (1(C), y2(c)) = (0.6,0.3),(1(d), y1(d)) = (0.8,0.2),

(ﬁz(a,b), ]72 (avb)): (02!02)1 (ﬁz(b,C), )72 (b,C)): (02102)! (/_tz(C,d), ]72 (C!d)): (02702)1 (ﬁZ(dva)l )72 (d,a)):
(0.2,0.2), (u2(a,c), 72 (a,c))= (0.6,0.3), (u2(b,d), 2 (b,d))= (0.5,0.4) and (z1(a’), y1(a’)) = (0.6,0.3),

(u1(07), ¥1(b7)) = (0.5,0.4), (ui(c’), yi(c)) = (0.6,0.3),(ua(d’), ¥1(d")) = (0.8,0.2),(ux(a’, ), v2 (a’, b*))=
(0.2,0.2), (@(b’,c), 72 (1°,¢)= (0.2,0.2), (@(c’.d), 72 (c”,d))= (0.2,02), (@A(d’2)), 72 (d.2)= (0.2,0.2),
(H2(a’,¢%), 72 (2°,¢7)= (0.6,0.3), (u2(b”.d’), 72 (b,d*))= (0.5,0.4). _

In this example , G is isomorphic with G’, and G is also isomorphic with G'. But the complements are not
neighbourly irregular IFG.

Theorem 4.4: Let G = (V,E) and G’ = (V’, E’) be two neighbourly irregular intuitionistic fuzzy graphs, G is
weak isomorphic with G, then G’ is weak isomorphic with G , but the complements need not be neighbourly
irregular.

Proof: If h is a weak isomorphism between G and G’, then h: S S’ is a bijective map that satisfies

h(x) =x", x€S , (m1(x), y2(¥) ) = (2’ (h(x)) , v2'(h(x)) for every x€S (1

Also pa(x,y) < p2’(h(x), h(y)) 5 v2(x,¥)> v2’(h(x), h(y)) for every x,y€S @)
Ash™: S* > Sis also bijective for every x’ €S’, there is and x€S such that h™( x’) =x

Using thisin (1), (p’(x7), v’ (x) = (u(h™ (x)), y2(h™ (x7) ) ) for every x* €S’ 3)

Also by using in (2), I, (h™* (x), ™ (y")) > pa’(h(x)) A py’(h(y)) - b2’ (h(x), h(y))
=’ (X)) Apl(y ) -’ ,y)
=p," (xLy")

(ie) i, (x,y )< my(h™ (x), h* (y) (4)
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Similarly, 7,(h"(x), h* () < v1’(h()) V v’ (h(¥)) - v2’((h(x), h(y) )
=7°(x) Vy'(y)-v’(x,y)
=y,’(x’,y’) foreveryx’,y’ €S’
Thus, h™: S* & S is a bijective map which is a weak isomorphism between G’ and G. But the complements need
not be neighbourlylrregular Intuitionistic fuzzy graphs.

Example 4.5:

Consider two neighbourly irregular Intutitionistic fuzzy graphs G = (V, E) and G’ = (V’,E’) defined by

(11(a), v2(a)) = (0.3,0.4), (a(b), v1(0)) = (0.5,0.3), (ua(c), v1(c)) = (0.6,0.4),(ua(d), y2(d)) = (0.7,0.3),

(Ha(a,b), v2 (a,b))= (0.1,0.2), (Wa(b,c), v2 (b,€))= (0.3,0.2), (H(c.d), v2 (¢,d))= (0.5,0.3),

(H2(d,a), v2(d,2))= (0.2,0.3). (na(a),y2(a’))=(0.3,0.4),(a(b), y2(b)) = (0.5,0.3), (ka(c’), 1(c?)) = (0.6,0.4),
(Ha(d), v1(d’)) = (0.7,0.3), (Ma(a’, b°), 2 (a7, b7))= (0.2,0.1), (u2(b’,¢”), v2 (b°,¢7))= (0.3,0.1),

(ko(c”d), v2 (¢7,d7))=(0.5,0.2), (na(d’,2"), 12 (d’,2%))= (0.2,0.1).

Then complement of G and G” are G and G' will be ((u1(a), 71(a)) = (0.3,0.4), (z1(b), 71(b)) = (0.5,0.3),

(ﬁl(c)v )71(0)) = (06704)7(/71((1)! fl(d)) = (07703)1 (ﬁz(a,b), ]72 (a,b)): (02102)7 (ﬁZ(va)v )72 (b,C)): (02102)1
(ﬁZ(Cvd)’ )72 (Cvd)): (01101)! (/72(d1a)v )72 (dra)): (01!01)1 (ﬁz(a,C), )72 (a,C)): (03!04)1 (/72(b!d)! ]72 (b,d)):
(0.5,0.3). And (y(a’), y1(a)) = (0.3,0.4), (z2(b*), ¥1(b)) = (0.5,0.3), (ua(c”), ¥a(c’)) = (0.6,0.4),

(12(d*), ¥1(d*)) = (0.7,0.3), (ua(a’, b°), 72 (a°, b*))= (0.1,0.3), (u2(b’,c"), 72 (b°,¢7))=(0.2,0.3),

(u2(c’,d), Y2 (¢,d")=(0.1,0.2),(uz(d’,a"), 72 (d",27))= (0.1,0.3), (2(a’,c’), ¥2 (a’,¢”))= (0.3,0.4),

(F(b".d), 72 (b7,4)= (05,0.3) ) o

In this example , G is weak isomorphic with G’, and we get G' is weak isomorphic with G. But G is not
neighbourly irregular IFG.

Theorem 4.6: Let G = (V, E ) be highly irregular and neighbourly Irregular Intutionistic fuzzy graph if and only
if the degrees of all vertices of G are distinct.

Proof: Let G be a Intuitionistic fuzzy graph with n vertices vy, V5, ...,v,

Assume G is highly Irregular IFG and neighbourly irregular IFG.

Let the adjacent vertices of v, be vy, vs,...,v,with degrees (C,,k»), (C3,Ka),...,(cn, Ky) respectively.

As G is highly irregular IFG, then either Cy#cs#,...,cn OF Ko#ka#, ... k,0r both

Therefore d(v,) cannot be (c,,k,), (C3,Ka),...,(cn, Ky) as G is neighbourly Irregular IFG.

i.e) the degrees of all vertices of G are distinct.

Conversely, assume that the degrees of all vertices of G are distinct. That is every two adjacent vertices have
distinct degrees and to every vertex the adjacent vertices have distinct degrees.

Hence G is neighbourly irregular IFG and highly irregular IFG.

V.  Isomorphic properties of Totally irregular IFG and its complement
Definition 5.1 :Let G = (V,E) be a IFG. Then G is totally irregular, if there is a vertex which is adjacent to
vertices with distinct total degrees.

Definition 5.2: If every two adjacent vertices of a IFG , G = (V,E) have distinct total degree, then G is said to be
a neighbourly total irregular IFG

Proposition 5.3:
Totally Irregular IFG need not be neighbourly total Irregular IFG.

Example 5.4:

(11(8), v2(2)) = (0.5,0.5), (ua(b), v1(0)) = (0.4,0.6), (m1(c), v1(c)) = (0.6,0.4),(n1(d), v2(d)) = (0.5,0.3),

(H2(a,b), v2 (a,0))= (0.1,0.3), (Hz(b,c), v2 (b,¢))= (0.2,0.3), (M2(c.d), 2 (c,d))= (0.2,0.3),

(H2(d.a), v2 (d.a))= (0.3,0.4).

Here, G is totally Irregular But the adjacent vertices ¢ and d have same total degree (1,1), G is not neighbourly
total irregular IFG.

Remark :
The converse is not true. That is, every neighbourly Total irregular IFG is totally Irregular IFG
except Intutionistic path graph.

Proposition 5.5: Let G = (V, E) and G’ = (V’, E’) be two neighbourly Total irregular intuitionistic fuzzy
graphs, G and G’ are isomorphic if and only if their complements are isomorphic, but the complements need not
be negihbourly total irregular IFG.

The proof is as same as Theorem 4.2.
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Example 5.6: Consider two neighbourly total irregular IFGs G= (V,E) and G’ = (V’, E’) defined by

((@), v1(a)) =(0.2,0.3) =(ui(@’), vi(a’), (ra(b), v1(0))=(0.4,0.5)=(n1(b*), 1(b)), (ra(c), y1(c)) = (0.3,04) =
(ra(e),v1(c), (ua(d), v1(d)) = (0.3,0.5)= (a(d’), y1(d’)) , (Ha(a,b), v2 (a,b))= (0.1,0.2)= (Ha(a’, b°), v2 (a’, b)),
(H2(b,0), Y2 (b,))= (0.2,0.1)= (Ha(b*,c), v2 (1°,¢")), (wa(e,d), 72 (€,d))= (0.2,0.4)= (pa(c”,d"), 72 (¢”,d),
(H2(d.a), Y2 (d,2))= (0.1,0.3)= (a(d’,2), 2 (d”.2)), (u2(b.d), 2 (b,d))= (0.3,0.5)= (z(b*.d"), vz (b.d")). Then

G and G" will be ((@1(a), 71(a)) = (0.2,0.3)= (u1(a’), Y1(2")), (za(b), ¥1(b)) = (0.4,0.5)= (ua(b’), ¥1(b*)),

(u1(c), 71(c)) = (0.3,0.4)= (ua(c’), v1(c*)),(u1(d), y1(d)) = (0.3,0.5)= (ua(d’), 71 (d*)),(w2(a,b), v2(a,b))= (0.1,0.3)=
(x(2’, b°), ¥2 (°, b%)), (m2(b,c), 72 (b,0))= (0.1,0.4)= (ux(b’,c’), 72 (b’,c”)), (@2(c,d), v2 (c,d))= (0.1,0.1)=
(@a(c’,d), 72 (c’,d)), (u2(d,a), 72 (d,@))= (0.1,0.3)= (m2(d’,2%), 2 (d’,2)),

(u2(a,c), 72 (a,c))=(0.2,0.4)= (m(2’.c’), 72 (2°.¢°)). B

Here G is isomorphic with G’, and G is also isomorphic with G’ . But the complements are not neighbourly
total irregular IFGs.

Theorem 5.7: Let G = (V,E) be neighbourly total Irregular intuitionistic fuzzy graph and if

Ha(X,Y) < V2 () A u, () and va(xy) = V2 y1(X) V 11(y) for every x,y €V, then G is self weak complementary
IFG only. But the complement need not be neighbourly total irregular Intutitonistic fuzzy graph.

Proof: Let G = (V, E) be neighbourly total irregular IFG with

Ha(xy) < V2 (A p,(v) and va(x,y) = Y2 y1(X) V va(y).

Consider the identity map h: S = S such that (ui(x), v1(X) ) = (i, (X, ¥) , ¥,(X,y) for every x€S

By the definition of the u complement,

B,06Y) = (1 () A pa (Y) - B2 (%,y) = (e () A pa (Y) = %2 (i () A e (Y)) =% (e (%) A pa (Y))

B,(6y) = H2 (XY) 2 o (%,y) < |,(x,y) for every x,y € S

Similarly, by the definition of y complement,

¥,(%Y) = v1() Vyiy) - v2(3,9) =710 Vy oY) =% (v 1(x) Vya(y)) = Y2 (v 1) Vv 1Y)

Y,(%Y) S7va(XYy) P vaAxy) = ¥,(xy) forevery x,y € S

i.e) G is self weak complementary IFG. But the complement need not be neighbourly total irregular IFG.

Example 5.8:

(12(a), v2(a)) = (0.5,0.4), (a(b), v1(b)) = (0.4,0.6), (na(c), v1(c)) = (0.7,0.3),(ps(d), y1(d)) = (0.8,0.2),
(H2(a,b),v2(a,b))=(0.1,0.4), (M2(b,c), v2 (b,c))= (0.1,0.3), (Ha(c.d), v2 (c,d))= (0.3,0.2), (H2(d,a), v2 (d,a))= (0.2,0.2).
Then G is defined as ((u1(a), 71(8)) = (0.5,0.4), (z1(b), 71(b)) = (0.4,0.6), (z1(c), ¥1(c)) = (0.7,0.3),

(/_ll(d)v ]71(d)): (08102)’ (/_lz(a,b), fZ(a’b)): (03102)1 (ﬁZ(b!C)v ]72(b,C))= (03103)! (/_lz(C,d), ]72 (C,d))= (04101)1
(ﬁZ(dva)l ]72(dva)): (03102)1 (ll_l%(a,C), }72(3-’0)): (05104)1 (ﬁz(b,d), }72(b,d))= (04!06) _

In the above example G and G are self weak isomorphic, G is neighbourly total irregular IFG but G is not
neighbourly total irregularlFG. So neighbourly total irregular IFG need not be self weak complementary
neighbourly total irregular IFG.

VI.  Conclusion
Here we derived and discussed some more Isomorphism properties of highly Irregular Intuitionistc
Fuzzy Graph and isomorphism properties of neighbourly Irregular Intuitionistc Fuzzy Graphs and its
complement are discussed. Finally, we studied Isomorphism on neigbourly total Irregular IFG and its
complements
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