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ABSTRACT

In this paper, we define some new operations like direct product, semi-strong product, strong product, cartesian product
and composition of intuitionistic fuzzy graphs of second type and also define strong intuitionistic fuzzy graphs of second
type. Further we establish some of their properties.
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1. INTRODUCTION

Fuzzy sets were introduced by Lotfi. A. Zadeh [10] in 1965 as a generalisation of classical (crisp) sets. Further the fuzzy
sets are generalised by Krassimir.T. Atanassov [1] in which he has taken non-membership values also into consideration.
He introduced Intuitionistic fuzzy sets [IFS] and their extensions like Intuitionistic fuzzy sets of second type [IFSST],
Intuitionistic L-fuzzy sets [ILFS] and Temporal Intuitionistic fuzzy sets [TIFS]. A. Shannon and K. T. Atanassov [6]
discussed the theory of Intuitionistic fuzzy graphs. R. Parvathi and M. G. Karunambigai [3,4] introduced Intuitionistic
Fuzzy Graphs [IFG] elaborately and analyzed its components also defined strong intuitionistic fuzzy graphs. After that
they introduced and studied the operations cartesian product, composition on IFG. S. Ismail Mohideen, A. NagoorGani,
B. Fathima Kani and C.Yasmin [2] discussed the properties of operations on regular IFG. Further Sankar Sahoo and
Madhumangal Pal [5] defined and studied various operations like direct product, semi-strong product and strong product
on IFG. The present authors [7,8,9] introduced the extension of IFG namely Intuitionistic Fuzzy Graphs of Second Type
[IFGST] and defined some basic operations like union and join on IFGST. In section 2, we give some basic definitions
and in section 3, we define some new operations direct product, semi-strong product, strong product, cartesian product
and composition of IFGST. In section 4, we define the concept of strong intuitionistic fuzzy graphs of second type and
establish some of their properties. The paper is concluded in section 5.

2. PRELIMINARIES
In this section, we give some basic definitions.

Definition 2.1: [3] An Intuitionistic Fuzzy Graph [IFG] is of the form G = [V, E] where

(i) V={vy,v,,...,v,} such that u,:V —[0,1] and v,:V — [0,1] denote the degree of membership and
nonmembership of the element v; € V', respectively, and 0 < u,(v;) +v,;(v;) <1 for every v, €V,
i=12,...n),

(i) bg cCVxV wr)lere UV xV —1[01] and v,: V x V = [0,1] are such that
U2 (v, v;) < minfug (v;), 11 (v))],
v, (v, vp) < max([vy (v;), v (v))]
and 0 < p, (v, v)) + v, (v, 1) < 1
forevery (v;,v;) €E, (i,j =12,...n).
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Definition 2.2: [3] An IFG, G = [V, E] is said to be a strong IFG if u,;; = min(uy;, p45) and vy = max(vy;, vq)
for every (v;,v;) € E.

Definition 2.3: [7] An Intuitionistic Fuzzy Graphs of Second Type [IFGST] is of the form G = [V, E] where

(i) V={vy,v,,...,v,} such that y,:V - [0,1] and v;:V — [0,1] denote the degree of membership and

nonmembership of the element v; € V, respectively, and 0 < u; (v;)? + v, (v;)? <1 for every v, €V,
i=12,...n),

(i) bg cVxV wr)lere U:V XV —[0,1] and v,: V X V — [0,1] are such that
U2 (v;,v;) < minfu, (v;)?, 4y (v))?],
v, (v, v;) < max[v; (v;)%,v; ()]
and 0 < p, (v;,v,)% + v, (v, v))* < 1
for every (v;,v;) €E, (i,j = 1,2,...n).

3. OPERATIONS ON INTUITIONISTIC FUZZY GRAPHS OF SECOND TYPE

In this section, we define some new operations like direct product, semi-strong product, strong product, cartesian product
and composition of IFGST with suitable examples.

Definition 3.1: Let G, = [V, E;] and G, = [V,, E,] betwo IFGST then the direct product ¢ = G, N G, of G; and G,
is also an IFGST defined by,
@) (g M) (ug,up) = min(uy (uy), u1 () for every (uy,u, €V)

(vy M) (ug, up) = max(vy(wy), vi(uz)) for every (uy,u, €V)
@) (pz M u5) Uy, uz) (U1, V2) = min(uy (Uyv1), u3(U,v,))  for every uyvy € Ey, upv; € E,

(v2 Mvz)(uy, up)(vy, v7) = max(vy(uyv1),v3(U,v,))  for every uyvy € Ey, upv, €E,
where V=V, XV, and E = {(uy,u,)(vy,v,):u,v; € E;, u,v, € E,}. Also (uy,v,), (ui,vq) arethe vertex degree of
membership and non-membership of the elements of V; in G, and V, in G, respectivelyand (u,,v,) and (u5,vy) are
the edge degree of membership and non-membership of the elements of E; in G; and E, in G, respectively.

Example 3.1:
(0.7, 0.2) uz(0.3, 0.5)
- L ]
(0.32,0.12) {0.09, 0.20)
L »
v1({0.5, 0.4) v2(0.9,0.1)
G Gz

Figure-1: G; and G,

(us,uz)(0.3, 0.5) {ug,v2)(0.7,0.2)

{0.09, 0.20)

(0.09, 0.20)

L L
(vi,uz)(0.3, 0.5) (vi,v2)(0.6, 0.4)

Figure-2: direct Product of G, and G, (G;6G,)
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Definition 3.2: Let G, = [V, E;] and G, = [V,, E,] be two IFGST then the semi-strong product G = G; G, of G,
and G, isalso an IFGST defined by,
(@) (g * p1)(ug, up) = minuy (uy), p1(uz)) for every (uy,u, €V)

(V1 e v1)(up, up) = max(vy (uy), vi(uy)) for every (ug,u; €V)
(i) (uz ® p3) (W, ux) (W, v;) = min(uf (W), u3(u,v,)) for every u€Vy,  uv, €E,

(vy o v3)(u, uy) (U, v5) = max(vZ(u),vs(u,v,)) for every u €V, u,v, €E,
@) (pz * 12) Uy, up)(v1,v5) = min(u, (uy v1), 15 (Upv2))  for every wyv, € Ey, u,v, € E,

(v * v2)(uy, up) (v, v,) = max(v, (uyv1),v2(upv2)) for every wyv, € Ey, u,v, € E,
where V=V, XV, and E = {(uw,u,)(W,v,):u €V;, u,v, € E;} U {(uy,uy)(vy,v5):uyvy € Ey, u,v, € E,}. Also
(11, v1), (ug,vy) are the vertex degree of membership and non-membership of the elements of V; in G, and V, in G,
respectively and (u,,v,) and (u3,v;) are the edge degree of membership and non-membership of the elements of E; in
G, and E, in G, respectively.

Example 3.2:

{ug,uz)(0.3, 0.5) (0.0, 0.20) {ug,v2)(0.7, 0.2)

(0.09, 0.20)

{0.09, 0.20)

L ] L ]
{v1,uz)(0.3, 0.5) (0.09, 0.20) (v1,v2)(0.6, 0.4)

Figure-3: semi-strong product of G; and G, (G, * G,)

Definition 3.3: Let G, = [V,, E;] and G, = [V,, E,] be two IFGST then the strong product G = G; ® G, of G; and
G, isalso an IFGST defined by,
(D (g @ ) (ug,up) = min(uy (wy), w1 (uz))  for every (uy,u, € V)

(v ® vi)(uy,up) = max(vy (uy),vi(uz)) for every (uy,u, €V)
(i) (u2 @ po)(w,uz)(u, v) = min(ui (u), py (Upv,)) for every u €V, u,v, € Ey

(v ® v3) (W, up) (W, v;) = max(vi (W), v3(upv,)) for every u€Vy, uv, €E,
(i) (2 ® uz)(uy, w)(vy,w) = min(u, (uyvy), (1)*(W)) for every w €V, u v, € Ey

(v2 ® v3) (ug, w)(vy,w) = max(v,(uyvy), (vi)>(W)) for every w € V,, wv; € E;
() (2 @ pz)(uy, uz)(vy, v,) = min(u, (uyvy), 4y (U,v,)) for every uyv, € Ey, upv; € E,

(v @ v2)(uy, ux)(vy,v,) = max(v, (uyv1),v;(upv2)) for every wyvy € Ey, u,v, € E,
where V=VxV, and E ={(u,uy)(u,vy):u €V, u,v, € E,}U{(u,w)(v,w):w eV, uv, €E}U
{(uy, uy)(vy,vy): vy € Ey, uyv, €E,} . Also (ug,vy), (ui,vi) are the vertex degree of membership and
non-membership of the elements of V; in G, and V, in G, respectively and (u,,v,) and (u3,v;) are the edge degree
of membership and non-membership of the elements of E; in G, and E, in G, respectively.

Example 3.3:

{ug,uz)(0.3, 0.5) (0.09, 0.20) (ug,v2)(0.7, 0.2)

{0.09, 0.20)

{0.09, 0.20)

{0.09, 0.25) (0.32, 0.12)

L ] L
{v1,u2){0.3, 0.5) {0.03, 0.20) {vi,v2)(0.6, 0.4)

Figure-4: strong product of G, and G, (G; ® G,)
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Definition 3.4: Let G, = [V4,E,] and G, = [V,,E,] betwo IFGST then the cartesian product G = G; X G, of G; and
G, isalso an IFGST defined by,
@) (g X ) (ug,up) = min(uy (uy), u1(uz)) for every (uy,u, €V)

(1 X v1)(ug, up) = max(vy(uy),v1(up)) for every (uy,u, €V)
(i) (ua X p3)(u, up)(w, v) = min(ui (w), py (U v;)) for every u€Vy,  upv, €E,

(v, X v3) (U, uy)(u, v,) = max(vi(u),vy(u,v,)) for every u €V, u,v, € E,
(i) (pz X pz)(ug, w) (v, w) = min(uy (W vy), (u1)*W))  for every u,v, € Ey, wev,

(v X v3)(ug, w) (v, w) = max(v,(wyvy), (v1)?(W)) for every wv; € E;, w€V,
where V=V, xV, and FE ={(uu,)(u,vy):u€V;, u,v, € E;,}U{(u,w)(v,w):uv, €E;, wel,} . Also
(11, v1), (uy,vy) are the vertex degree of membership and non-membership of the elements of V; in G, and V, in G,
respectively and (u,,v,) and (u3,v;) are the edge degree of membership and non-membership of the elements of E; in
G, and E, in G, respectively.

Example 3.4:
u:(0.7,0.1) U (0.9, 0.1)
L ] .
{0.23, 0.08) (0.32,0.12)
(0.60, 0.04)
L > -
v1(0.5, 0.3) vz(0.8, 0.2) (0.30, 0.16) wz (0.6, 0.4)
G3 Ga
Figure-5: G; and G,
(us,uz) (0.7, 0.1) (0.23, 0.08) {uz,v1) (0.5, 0.3)

{0.23, 0.08)

{0.25, 0.12)
(0.32,0.12)

{0.49, 0.04) {0.25, 0.09)

{0.23, 0.08)

(usvz) (0.7, 0.2) {ve,v2) (0.5, 0.3)

(0.23, 0.08)

(0.30, 0.16) {0.25, 0.16)

(uz,w3) (0.6, 0.4) {0.23, 0.16) (vi,wz) (0.5, 0.4)

Figure-6: cartesian product of G; and G, (G5 X G,)

Definition 3.5: Let G, = [V,, E;] and G, = [V,, E,] be two IFGST then the composition G = G, o G, of G, and G,
is also an IFGST defined by,
(@) (g ©p1)(ug,up) = min(uy (ug), w3 (up)) for every (ug,u, €V)
- (v1ov) Uy, up) = max(%(’_ll)'vi(uz)) for every (u;,u, €V)
0 (z © ux) (W up) (W, v) = min(ui (W), uz (U,v,)) for every u €V,  u,v, €E,
(vy o v3) (1, uy) (U, v5) = max(vZ(u),vs(u,v,)) for every u €V, u,v, € E,
(ii) (up © py)(uy, w)(vy, w) = min(u, (uyvy), (U)*(w)) for every uyv, € Ey, w e,
(v °©v3) (ug, W) (v, w) = max(v,(u,v,), (v1)*(W)) for every wv, € E;, w €V,
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() (U2 © 1) (g, up) (v, v2) = min(u, (uyvy), (41)* (W), (#1)2(172)) for everyu,v, € Ey, Uy, Uy € V3,
Uy # v,

(v2 0 v3) (ug, Up) (Vy, V) = max (v, (ugvy), (v1)? (w2), (v1)?(v2))  for every w,v; € Ey,up, v, € Vo, up # v,
where V=VxV, and E ={(u,uy)(u,vy):u €V, u,v, € E,} U{(u,w)(vy,w):u,v, € E;, weV,}u
{(uy, uy)(Wq,v5):u vy € Ey, Uy, v, €V, uy, #v,}). AlSo (uq,v;), (uy,v1) are the vertex degree of membership and
non-membership of the elements of V; in G, and V, in G, respectively and (u,,v,) and (u3,v;) are the edge degree
of membership and non-membership of the elements of E; in G, and E, in G, respectively.

Example 3.5:

(uz,uz){0.7, 0.1) {0.23, 0.08) {uzv1) (0.5, 0.3)
a

{0.23, 0.08)

(0.32,0.12) (0.25,0.12)

(0.49, 0.04) {0.25, 0.09)

(0.23, 0.08)

(ug,v2) (0.7, 0.2)

(ve,v2) (0.5, 0.3)
(0.23, 0.08)

(0.30,0.16) |  (0-23,0.16) s (0.25, 0.16)

{0.23, 0.16)
(0.23, 0.16)

{ug,w2) (0.6, 0.4) {0.23, 0.16) (vi,wz) (0.5, 0.4)

Figure-7: composition of G; and G, (G5 ° G,)
4. PROPERTIES OF STRONG INTUITIONISTIC FUZZY GRAPHS OF SECOND TYPE

In this section, we define strong intuitionistic fuzzy graphs of second type and establish some of their properties based on
newly defined operations.

Definition 4.1: An IFGST, G = [V, E] is said to be a strong IFGST if u,;; = min(ui;, 43;) and v,;; = max(vf;, vi))
for every (v;,v;) €E

Example 4.1:
v:(0.3,0.7) {0.09, 0.49) v2(0.6,0.2)
] ]
(0.09, 0.43) L, {0.25, 0.16)
L] L]
va(0.4, 0.6) {0.16, 0.36) vz (0.5, 0.4)

Figure-8: strong IFGST
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Theorem 4.1: Let G, = [V4,E,] and G, = [V,, E,] be any two IFGSTs. If G; and G, are strong IFGST, then G, 1 G,
is also strong IFGST.

Proof: Let G, and G, are strong IFGST then for all (u,,v,) € E; and (u,,v,) € E, we have,
Uz (Uyg,vp) = min(,u% (uy), ﬂ% (1))
Vo (Uyg,vp) = m?X(Vf (uy), V12 (1))
Uz, v2) = min((uy)? (uy), (11)* (v2))
V3 (Uy, 1) = max((v1)? (uy), (v1)?(v2))

Now,
(2 M p3) Uy, Up) (01, V2) = min(u, (uyvy), 13 (Ua V7))
= min(min(uf (wy), #f (v1)), min((u1)? (u2), (11)* (v2)))
= min(min(uf (wy), (11)? (u2)), min(uf (v1), (11)* (v2)))
Al = min((uy N u1)? WUy, up), (ug M p1)?(4,12)) 4.1)
SO,

(V2 Mv3) (g, Up) (v, v2) = max (v, (ug 1), v3 (U, v7))
= max(max(v{ (uy), v{ (v1)), max((v;)? (u), (v1)?(v,)))
= max(max(v{ (uy), (v1)*(uz)), max (v (v,), (v1)? (v,)))
= max((v; Mv;)? Uy, up), (va Mvi)?(v4,12)) (4.2)

From equation (4.1) and (4.2) G, 1 G, is also strong IFGST.
This completes the proof.

Theorem 4.2: Let G, = [V}, E;] and G, = [V,, E,] be any two IFGSTs. If G; and G, are strong IFGST, then G, « G,
is also strong IFGST.

Proof: Let G, and G, are strong IFGST then for all (u,,v,) € E; and (u,,v,) € E, we have,
Uz (Uyg,vp) = min(,u% (uy), ﬂ% (1))
Vo (U, vp) = m?X(Vf (uy), V12 (1))
Uz, v2) = min((uy)? (uy), (U1)* (v2))
V3 (Uy, v,) = max((v1)? (uy), (v1)?(v2))

If u eV, and (u,,v,) € E, then,
(12 * 13) (w,uy) (U, v;) = min(uf (u), (U v2))
min(pf (w), min((11)* (uz), (41)* (v)))
min(min(uf (W), (141)* (u2)), min(uf (W), (141)* (v2)))
min((yy * 11)* (W uz), (g * 11)* (W, 1)) (4.3)

Similarly we have
(V2 * v3) (W, uy) (W, v;) = max((vy » v1)* (W, uy), (vy * 11)* (U, v2)) (4.4)

Again if (uy,v,) € E; and (u,,v,) € E, then,
(2 ® 13) (uy, uz) (v4,v5) = min(p, (uyvy), U (U, ;)
= min(min(uf (wy), #f (v1)), min((u1)? (u2), (11)* (v2)))
= min(min(uf (uy), (11)? (u2)), min(ug (v1), (11)* (v2)))
= min((u; * 11)* Wy, Up), (U1 * #1)* (V1,72)) (4.5)
Similarly we have
(V2 * v3) (ug, Uz) (Vy, V) = max((vy * v)? (U, Uz), (vVy * v1)? (v, v2)) (4.6)

From the equations (4.3),(4.4),(4.5) and (4.6), G, * G, is also strong IFGST.
This completes the proof.

Theorem 4.3: Let G, = [V, E;] and G, = [V,, E,] be anytwo IFGSTSs. If G; and G, are strong IFGST, then G; ® G,
is also strong IFGST.

Proof: Let G, and G, are strong IFGST then for all (u,,v,) € E; and (u,,v,) € E, we have,
ta (uy, v4) = min(uf (uy), pf (v1))
v, (ug,v1) = max(vi (uy), vi (v1))
2 (Uz, v2) = min((u1)* (w2, (11)* (v2))
V3 (Up, ;) = max((v1)?(uz), (v1)*(v2))
© 2018, IIMA. All Rights Reserved 19
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If u eV, and (u,,v,) € E, then,
(b2 @ ) (W, uz)(w, v;) = min(uf (W), u3 (u,v,))

min(pf (w), min((41)* (uz), (41)* (v2)))

min(min(pf (W), (41)* (u2)), min(uf (W), (141)* (v2)))

min((uy @ p1)* (w, uz), (1 ® p1)* (W, v,)) (4.7)

Similarly we have
(v2 ®v3) (W, uz)(w, vz)

max((v; ® vi)? (W u,), (vi ® u1)*(w, v5)) (4.8)

If (uy,v,) €E, and w €V, then,
(12 ® p3) (uy, W) (vy, w) = min(u, (wyvy), (11)* (W)
= min(min(uf (uy), i (v1)), (11)* (W)
= min(min(uf (uy), (11)* (W), min(uf (v,), (11)*W)))
= min((1; ® u1)* (U, w), (1 ® 11)* vy, w)) (4.9)

Similarly we have
(v2 @ v3) (uy, w) (v, w) = max((v; @ v1)?(ug, w), (v; ® v)?(vy,w)) (4.10)

Again if (uy,v,) € E; and (u,,v,) € E, then,
(2 @ p3) (Ug, up) (V4,v,) = min(p, (uy 1), Uy (U, ;)
min(min(uf (uy), #f (v1)), min((1)? (Uz), (1) (v2)))
min(min(uf (wy), (11)? (U2)), min(uf (v1), (11)* (v2)))
min((1; ® p1)? Uy, Uz), (g @ 141)* (v1,v2)) (4.11)

Similarly we have
(V2 ® v3) (ug, up)(vy,v;) = max((v; ® vi)?(uy, up), (vi ® v1)?(vy,v,)) (4.12)

From the equations (4.7), (4.8), (4.9), (4.10), (4.11) and (4.12) it follows that G; ® G, is also strong IFGST.

This completes the proof.

Theorem 4.4: Let G, = [V4,E,] and G, = [V,, E,] be any two IFGSTs. If G; and G, are strong IFGST, then G, X G,
is also strong IFGST.

Proof: Let G, and G, are strong IFGST then for all (u,,v,) € E; and (u,,v,) € E, we have,
Uz (Uyg,vp) = min(,u% (uy), ﬂ% (1))
Vo (Uyg,vp) = m?X(Vf (uy), V12 (1))
Uz, v2) = min((uy)? (uy), (11)* (v2))
V3 (Uy, v,) = max((v1)? (uy), (v1)?(v2))

If u eV, and (u,,v,) € E, then,

(b2 X p3) (W, uz) (u, v5) = min(uf (w), (U v2))
min(pf (w), min((11)* (uz), (41)* (v)))
min(min(uf (W), (41)* (u2)), min(uf (W), (141)* (v,)))
min((uy X p1)? (W, up), (y X p1)?(u, v2))  (4.13)

Similarly we have
(2 X v3) (W, u)(w, v,) = max((vy X v1)?(w,uy), (v X p1)? (U, v2)) (4.14)

Again if (u,,v,) € E; and w €V, then,
(ty X p3) (ug, w)(vy,w) = min(u, (uyv;), (U1)*(W))
min(min(f (uy), uf (v,)), (11)* W)
min(min(uf (u,), (1) W), min(uf (v,), (41)*(W)))
min((uy X 1) (ug, w), (g X p1)? (v, w)) (4.15)

Similarly we have
(2 X v3)(uy, w) (vy,w) = max((vy X v;)?(uy, w), (v X v)? (v1,w)) (4.16)

From the equations (4.13),(4.14),(4.15) and (4.16), G, X G, isalso strong IFGST.
This completes the proof.
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Theorem 4.5: Let G, = [V}, E;] and G, = [V,, E,] be any two IFGSTs. If G; and G, are strong IFGST, then G, o G,
is also strong IFGST.

Proof: Let G, and G, are strong IFGST then for all (u,,v,) € E; and (u,,v,) € E, we have,

o (uy, v1) = min(ug (uy), 45 (v1))
v, (ug, v1) = max(vi (uy), vi (v1))
Uz, v2) = min((uy)? (uy), (11)* (v2))
V3 (Uy, v,) = max((v1)? (uy), (v1)?(v2))

If u eV, and (u,,v,) € E, then,

(b © 13) (W, uz) (u, v2) = min(uf (), w5 (U, v,))

min(uf (W), min((u1)* (u,), (1) (v)))

min(min(uf (W), (41)* (u,)), min(uf (W), (11)*(v2)))

min((4y © 11)? (W us), (g © 11)* (W, v5)) (4.17)

Similarly we have

(vz o v3) (W, uz) (u, v) = max((vy ° v1)? (W, uz), (vy © pu1)* (w, v5)) (4.18)

If (uy,v,) €E, and w €V, then,

(2 © p3) (ug, W) (4, w) = min(u, (uvy), (41)*(W))
= min(min(uf (uy), pf (v1)), (11)* W)
= min(min(uf (uy), (#1)* W), min(ui (v), (11)*W)))
= min((py © 11)* (ug, W), (pg © p1)% (1, W) (4.19)

Similarly we have

(vz © v3) (U, W) (vy,w) = max((vy © v1)?(ug, w), (v ° v1)?(v1, W) (4.20)

Again if (uq,v,) € Ey, (u,,v,) € E, and u, # v, then,

(2 © u3) (Uy, Up) (01, v2) = min(uy (uyvy), (U1)* (U2), (11)* (v2))
= min(min(uf (uy), uf (v1)), (11)* (), (W1)* (v2))
= min(min(uf (uy), (11)? (u2)), min(ug (v1), (11)* (v2)))
= min((yy ° 11)* Uy, Up), (U © u1)* (V1,v2)) (4.21)

Similarly we have

(V2 © v3) (Ug, up) (v, v,) = max((vy © v1)?(Ug, up), (v; © v1)?(v4,7,)) (4.22)

From the equations (4.17),(4.18),(4.19),(4.20),(4.21) and (4.22), G, ° G, is also strong IFGST.

This completes the proof.

5. CONCLUSION

In this paper, we have defined some new operations direct product, semi-strong product, strong product, cartesian product
and composition on IFGST. Also we have defined the concept of strong intuitionistic fuzzy graphs of second type and
established some of their properties. In future we will study some more properties and applications of IFGST.

REFERENCES

1. Atanassov K.T., (1999), Intuitionistic Fuzzy Sets - Theory and Applications, Springer Verlag., New York.

2. Ismail Mohideen S, Nagoor Gani A, Fathima Kani B and Yasmin C (2016), Properties of Operations on
Regular Intuitionistic Fuzzy Graphs, International Journal of Engineering Science and Computing, 6(4), 3779 -
3783.

3. Parvathi R and Karunambigai M G, (2006), Intuitionistic Fuzzy Graphs, Proceedings of 9th Fuzzy Days
International Conference on Computational Intelligence, Advances in soft computing: Computational
Intelligence, Theory and Applications, Springer - Verlag, 20, 139 - 150.

4. Parvathi Rand Karunambigai M G, (2009), Operations on Intuitionistic Fuzzy Graphs, Proceedings of FUZZ -
IEEE, South Korea, 1396 - 1401.

5. Sankar Sahoo and Madhumangal Pal, (2015), Different types of products on intuitionistic fuzzy graphs,
Pacific Science Review A: Natural Science and Engineering, 17(1), 87 - 96.

6. Shannon A.and Atanassov K.T., (1994), A first step to a theory of the intuitionistic fuzzy graphs, Proceedings
of the First Workshop on Fuzzy Based Expert Systems (D. Lakov, Ed.), Sofia, September. 28 - 30, 59 - 61.

7. Sheik Dhavudh S and Srinivasan R, (2017), Intuitionistic Fuzzy Graphs of Second Type, Advances in Fuzzy

Mathematics, 12(2), 197 - 204.

© 2018, IIMA. All Rights Reserved 21



S. Sheik Dhavudh® and R. Srinivasan’ /
Study on Strong Intuitionistic Fuzzy Graphs of Second Type and their properties / IIMA- 9(9), Sept.-2018.

8. Sheik Dhavudh S and Srinivasan R, (2017), A Study on Intuitionistic Fuzzy Graphs of Second Type,
International Journal of Mathematical Archive, 8(8), 1 - 4.

9. Sheik Dhavudh Sand Srinivasan R, (2018), A Study on Some Operations over Intuitionistic Fuzzy Graphs of
Second Type, International Journal of Current Advanced Research, 7(1), 95 - 98.

10. Zadeh L.A, (1965), Fuzzy sets, Inform and Control, 8, 338 - 353.

Source of support: Nil, Conflict of interest: None Declared.
[Copy right © 2018. This is an Open Access article distributed under the terms of the International Journal
of Mathematical Archive (IJMA), which permits unrestricted use, distribution, and reproduction in any

medium, provided the original work is properly cited.]

© 2018, IIMA. All Rights Reserved 22




	1. INTRODUCTION
	2. PRELIMINARIES
	3. OPERATIONS ON INTUITIONISTIC FUZZY GRAPHS OF SECOND TYPE
	4. PROPERTIES OF STRONG INTUITIONISTIC FUZZY GRAPHS OF SECOND TYPE
	5. CONCLUSION
	REFERENCES

