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TRUNCATION OF PICTURE FUZZY SOFT GRAPH

M. VIJAYA AND D. HEMA

ABSTRACT. The purpose of this paper is to place forward to the notion of
picture fuzzy soft graph (PFSG). In this paper, we introduced picture fuzzy
soft graph, lower and upper truncation of picture fuzzy soft graph. Also
studied truncation of subdivision picture fuzzy soft graph and truncation of
strong picture fuzzy soft graph.

1. Introduction

The origin of the graph theory started with the Konigsberg bridge problem in
1735. This problem led to the concept of the Eulerian graph. Euler studied the
Konigsberg bridge problem and constructed a structure that solves the problem
that is referred to as an Eulerian graph. The concept of fuzzy set theory was in-
troduced by Zadeh [9] to solve difficulties in dealing with uncertainties. Since then
the theory of fuzzy sets and fuzzy logic have been examined by many researchers
to solve many real life problems involving ambiguous and uncertain environment.

Nagoorgani. A and Malarvizhi. J [8] described the truncation of fuzzy graph.
The concept of fuzzy graph was introduced by Mordeson and Nair [7]. Muham-
mad A kram and Sairam Nawaz [3] introduced soft graph. Maji,Biswas and Roy
[6] proposed soft set. [5] introduced graph theory. Cuong and Kreinovich [4] pro-
posed the concept of picture fuzzy set which is a modified version of fuzzy set and
Intuitionistic fuzzy set.

Cen Zuo [10] introduced picture fuzzy graph. A kram and Davvaz [1] discussed
Strong intuitionistic fuzzy graphs. [2] introduced many new concepts, including
soft graphs, fuzzy soft graphs and operations on fuzzy soft graphs, during this
paper, we introduced picture fuzzy soft graph, lower and upper truncation of
picture fuzzy soft graph. Also studied truncation of subdivision picture fuzzy soft
graph and truncation of strong picture fuzzy soft graph.

2. Preliminaries

Definition 2.1. If Z is a collection of object (or element) bestowed by z. Then
fuzzy set [9] A’ in Z is expressed as a set of ordered pair.

A ={(Zu(2): 2 € Z}

where, Aa/(z) is called the membership function (or characteristic function) which
maps Z to the closed interval [0, 1].

Key words and phrases. Picture fuzzy soft graph, lower truncation, upper truncation strong
picture fuzzy soft graph, subdivision picture fuzzy soft graph.
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Definition 2.2. Let D be initial universal set, Q) be a set of parameters, o(D) be
the power set of D and K C Q. A pair (J, K) is called soft set [3] over D if and
only if J is a mapping of K into the set of all subsets of the set D.

Definition 2.3. A pair (J, K) is called fuzzy soft set [2, 6] over D, where J is
a mapping given by J : K — I”, I” denote the collection of all fuzzy subset of
D,KC@

Definition 2.4. Let A’ be a picture fuzzy set [10, 4]. A’ in Z defined by
A" =1{(2, 4 (2),04/(2),0a(2)) : 2 € Z}

where, Aa/(z) € [0,1],04/(2) € [0,1] and pa/(z) € [0,1] follow the condition
0 < Aar(2) +6a(2) +pa(z) < 1. The Aa/(z) is used to represent the positive
membership degree, §4/(z) is used to represent the neutral membership degree and
v/ (z) is used to represent the negative membership degree of the element z in
the set A’. For each picture fuzzy set A’ in Z, the refusal membership degree is
described as

Ta(z) =1 = (Aa(2) + 04 (2) + 0 (2)) .
3. Picture Fuzzy Soft Graph

Definition 3.1. A pair (J, K) is called picture fuzzy soft set over D, where J is
a mapping given by J : K — I PP where IPP denote the collection of all picture
fuzzy subset of D, K C Q.

Definition 3.2. Let G = (W,Y) be a graph, W = {Wj,ws,...W,} be a non-
empty set, Y C W x W, Q be parameter set and K C Q. Also let,
i.a) Ag is a positive membership function defined on W by
At K — IPP(W) (IPP(W) denote collection of all picture fuzzy subset
in W)k — da(k) =Aag (say), k € K and Aap : W — [0, 1], w; — Aag (w;)
(K, A4) picture fuzzy soft vertex of positive membership function.

b) 4 is a neutral membership function defined on W by
6a: K — IPP(W) (1 PP (W) denote collection of all picture fuzzy subset
in W) k— 5,4(,1{1) =0k (say), ke Kand dap : W — [O, 1]7Wz — 0Ak (Wz)
(K, d4) picture fuzzy soft vertex of neutral membership function.

c) ¢4 is a negative membership function defined on W by
oa: K — IPP(W) (IPD(W) denote collection of all picture fuzzy sub-
set in W) k — pa(k) = par (say), k € K and par : W — [0,1],W; —
war (W;) (K, pa) picture fuzzy soft vertex of negative membership func-
tion. such that 0 < Aag (w;) + dax (wr) + par (w;) < WVw; € Wk € K,
where A is a picture fuzzy soft set on W.

ii. a) Ap is a positive membership function defined on Y by Ap : K — IPP (W x
W) (I PP(W x W) denote collection of all picture fuzzy subset in Y )
k' — Ap(k) = Apr (say), k € K and Agy : W x W — [0,1], (w;, w;) —
Ak (wi, w;) (K, Ap) picture fuzzy soft edge of positive membership func-
tion.

b) dp is a neutral membership function defined on Y by dp : K — IPP (W x
w) (1 PP(W x W) denote collection of all picture fuzzy subset in Y) k —
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5B(l€) = 0Bk (say), ke Kanddpy : WxW — [O, 1], (wi,wj) — OBk (wi,wj)
(K, dp) picture fuzzy soft edge of neutral membership function.

¢) op is a negative membership function defined on Y by pp : K — IPP (W x
W) (I PP(W x W) denote collection of all picture fuzzy subset in Y) k —
op(k) = ¢pr(say ),k € K and ¢gr : W x W — [0,1], (w;,w;) —
ok (Wi, w;) (K, pp) picture fuzzy soft edge of negative membership func-
tion, where, B is a picture fuzzy soft set on Y.
Also satisfying the following condition,

Ak (Wi, w;) < min (Aag (ws) , Aar (w;)),
dpk (Wi, w;) < min (dax (wi), dak (w;5)),
@Bk (Wi, w;) > max (pak (w;) , pak (w;)) and
0 < Ak (ws, wj) + 6k (Wi, wy) + @i (Wi, w;) <1

V(W;,W;)eY,i,j=1,2,...nand k € K. Then

G" = (WY, (K, a),(K,84),(K,pa), (K, Ap), (K,dp), (K, ¢p))

is said to be picture fuzzy soft graph and this denoted by G’j;wy.
Definition 3.3. Picture fuzzy soft graph

Kwy = (WY, (K, Xa), (K,04), (K, 94), (K, ), (K,05), (K, ¢p))
is said to be strong picture fuzzy soft graph, if

Ak (wi, wj) = min (Aak (wi) , Ak (w;)), dpk (wi, w;) = min (6ax (wi) , Sak (w;))
epr (Wi, w;) = max (ak (wi) , par (wy)) YV (wi,w;) €Y,k € K.
Definition 3.4. The vertices and edges of G .y are taken together as the

vertex set of the subdivision picture fuzzy soft graph sd (Glfé,w,y) is defined as,
(Aak, 0 Ak, PAK) 4 18 picture fuzzy soft subset defined on WU Y.

(Mak)gq (w) = { AA’“E“’) FweW  Gan), ) :{ Sap(w) fweWw

ABE w) ifweY 5Bk(w) ifweY ’
Jpar(w) ifweW
(@Ak)sd (w) - {(ka(w) lf w e Y

The fuzzy relation (Agk, 0Bk, ¢BK)q on W UY is,

_ ar) g (W) A (Aag)gq (y), ifwe W,y €Y and w lies on y
(ABk)sq (W,y) = { 0, otherwise

_f (0ar) g W) A (Oak)oq (), if w € W,y €Y and w lies on y
(0BK) gq (W, y) = { 0, otherwise

_ [ (@ar)sa (@) A (0ar) g (), if w € Wiy € Y and w lies on
(oBr) sq (W) = { 0, otherwise
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4. Lower and Upper Truncation of Picture Fuzzy Soft Graph

Definition 4.1. Let (Aak, 04k, par) be a picture fuzzy soft subset of the set W.
Then lower truncation (A4, 5Ak/<pAk)(t) and upper truncation (Aap/, 04/, wAk)(t)

of (Aak, 04k, par) at level ‘¢, 0 <t <1 are defined by,

0, if w ¢ Xy (o)W ¢ 0% (or)w ¢ ¢y,

_ )t if we (Nyy, 0% ©4r)
Aars Sk par)p (w) = { ik Bk 9ak) (), i w & Ngg(or)IV ¢ Sl (or)w & oy

where, Ay, = {w € W/Aar > t}, 64, = {w € W/dar > t}, 0% = {w e W/par <t}
and k € K.

()\Aka 5Ak:a @Ak)(t) (w) _ { ()\Aka 5Aka @Ak) ('U)), if w € ()‘qua 51:4]@7 9054]@)

Definition 4.2. Let G’ y;,y be a picture fuzzy soft graph. Take Wiy = (A4, 04, 945,
Vi) = (Nlgy» 051, 9%3) - Then for w € Wy, (Aar) gy (w) = Aag(w), (6ar) ) (w) =
Sar(w), (Pak) ) (w) = par(w) and for y € Yp), (ABr) 4y (¥) = ABk(Y), OBk) ) (y) =
6Bk(Y), (¢BK) 1) (¥) = @8R (Y)-

Therefore,

(ABk) () (Wiw;) = Apk (wiw;) < Aak (Wi) A Xak (w5) = (Aak) ) (Wi) A (Aak) ) (w))
(OBk) (1) (Wiw;) = dpk (Wiw;) < dak (wi) A dak (wj) = (dar)y (Wi) A (Oar)yy (w))
(pBE) (1) (wiw;) = pi (wiw;) > ar (i) V @ ak (w;) = (Pak) ) (wi) V (Pak) ) (w;)
for all w;,w; € Wy, k € K.

Hence, (G}?,W’Y) is a lower truncation of picture fuzzy soft graph.

(®)
Take W =W, Y® =Y.
By definition,
(i) either (/\Bk)(t) (wyw;) = tor (/\Bk)(t) (wyw;) = Apk (wiw;),
(i

) either (65x)"" (wiw;) = tor (55x)" (wiw;) = pk (wiw,),
(iii) either (chk)(t) (wswj) = tor (ppk)
)

O (wiw;) = i, (wiw;).
(i) Suppose, (/\Bk)(t) (wsw;) =t then Agy (wyw;) > t.
=t < Ak (wiw;) < Aag (wi) A Aag (w;))
= Ak (wi) >t Ak (wy) >t
= (an)? (wi) = t, Aan)? (w)) =t
= (Aar) (wi) A (ar)? (w)) =t

Therefore, (Agr)" (wiw;) =t = Aar)® (ws) A Aar)® (w;)

Suppose, ()\Bk)(t) (w;W;) = Apk (w;W;) then Apy (wiw;) <t

Now, we have two cases Apj, (w;W;) < t < Aag (wi)AXak (w;) or Ay (W;W;) <
Ak (Wl) A XAk (w]) < t.

when, t < Aag (w;)AXag (w;), proceeding as above ()\Ak)(t) (wi)/\()\Ak)(t) (w;) =
t.
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Therefore, (Agi)™ (wiw;) = gk (wiw;) < t = Aax)® (ws) A Aar)? (w;)
when, Ak (w;) A Aap (wj) < t, we have

=AMk (wz) <t, Ak (w]) > t(OT))\Ak (wl) >t Ak (wj) < t(OT))\Ak (’LUZ) < tAar (wj) <t.

Therefore,

s (wiw;) = Ape (WiW;) < Aage (wi) A dag (wy) = ar)® (wi) A ar)? (wy)
Ap) ™ (wiws) < i)™ (wi) A ar)® (wy)
Similarly,
(i) (0mr)" (wiwy) < (0ar)" (wi) A (Gar)" (w))
(iii) (o5r)? (wjw;) > (@Ak)(t) (w;) V (goAk)(t) (w;) for allw;,,w; € W,k € K.
Hence, (G’;Q,W’Y)(t) is a upper truncation of picture fuzzy soft graph.

Example 4.3. Consider, picture fuzzy soft graph

1%

KW)Y — (WK (K7 >\A) y (K7 514) ; (K7 SOA) ) (K7 >\B) ; (K763> ; (K7 @B))a where
W = {wy,wa, w3} and Y = {(wy,ws), (w2, ws), (w1, ws)}. Let K = {k1,ka}

be the parameter set.
TABLE 1. Picture fuzzy soft graph G% vy

(a) (b) (c)
Ak | w1 | wa | ws Oak | w1 | wa | w3 YAk | w1 | w2 | ws
ki 103]102]04 ki 104105103 ki 1011]0.2]0.2
ko 105104103 ko 103104103 ko 10.21]0.1]0.1

(d) (e)
ABk | (w1, w2) | (w2, ws) | (w1, ws) Ok | (wi,w2) | (w2, ws) | (wy,ws)
kq 0.2 0.2 0.3 kq 0.4 0.3 0.3
ko 0.4 0.1 0.3 ko 0.3 0.1 0.3
(f)

YBk (w17w2) (w27w3) (wlawfi)

kq 0.2 0.2 0.2

ko 0.2 0.1 0.2

The lower truncation (GII?,W,Y) ® and upper truncation (G}*},W’Y)(t) of picture
fuzzy soft graph G% 11,y at t = (0.2,0.3,0.2).
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FIGURE 1. Picture fuzzy soft graph G% 5
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Corresponding to the parameter (k) Corresponding to the parameter (k)

FIGURE 2. (G% .y )

wy(0.2,0.3,0.1) w(0.2,0.3,0.2)

w3(0.2,0.3,0.2) w5(0.2,0.3,0.2) w3(0.2,0.3,0.1) w5(0.2,0.3,0.1)

Corresponding to the parameter (k) Corresponding to the parameter (k)

0.2,0.3,0.2
FIGURE 3. ( }’;WY)( )

5. Truncation of the Subdivision picture Fuzzy Soft Graph

Theorem 5.1. For any level t,0 < t < 1, the lower truncation of the sub-
division picture fuzzy soft graph sd (G’I’Q’W)Y) is same as the subdivision of the
lower truncation picture fuzzy soft graph ( %,W,Y)(t)/’ ie, (sd( /Iz,W,Y))(t)
sd ((Giw) )

Proof. Let G'KW’Y be a picture fuzzy soft graph.
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We claim that vertex set (sd (G}*’W,Y))(t) = vertex set sd ((G’;(’W,Y)(t)).
Take w to be a vertex in (sd (G/I?,W,Y))(ty
By the definition of lower truncation of sd (G/I?W,Y%

((Aaks 64k, ©ak)sq) (1) (W) = (Aak, Sk, Pak)gq (w), if w € (Nars Oar> Pak) oy

(5.1)
(N 6k Par) ga) oy (W) = 0, i w & (M) oy (or)w & (0ax) oy (0r)w & (¥lar)
(5.2)
forall k € K.
By definition of sd (kay)v
)\Ak(w) ifweWw
\ _ 5.3
(Aak)gq (W) {/\Bk(w) ifweyY o
5Ak(w) ifweW
5 _ 5.4
(0ak) sq (w) {5Bk(w) ifwey o
par(w) fweW
_ 5.5
(Par)sq (w) {ka w) fweyY )
Case: 1
Let the vertex w in (Sd (G},W,Y))(t) be such that w € (\* Ak, §Y,, ‘pf‘\k)sd
e, (Aak) g (W) > 1, (84x) og (W) > t, (pag) g (W) <t (5.6)

Subcase: 1(a)

If w e W, by (5.3),(5.4),(5.5) and (5.6) Aag(w) > t,04r(w) >t and @ a5 (w) > t.
Hence w € (A, 0%, ©4r)
By definition of (G}?,W,Y)(t) )
(Aak, 6aks Pak) ) (W) = (Aak, 0k, k) (w) if w € (N> Ol ¥ak)

ie., w is a vertex in (G';Q’W’Y)(t) such that

(Aak; 0ak, par) 4y (W) = (Aak; Oak, Par) 4 (w).

Subcase: 1(b)
fweW,letw =1y (5.3),(54) and (5.5) = (Aak, 64k, Pak) g (Y) = (ABk, 0Bk; PBE) (V)
By (5.6), (Aa) s (1) > £, (3410 () = £ (10) g () < . In (Gt

(ks 0k, Pak) ) (¥) = (Nak; 04k, k) (¥)

ie., w = y € Y is an edge in (G’;g}w,y)(t) such that (Aak,dark, 9ar)) (y) =
(Aak: 04k, Pak)(4) (y). As the vertices and edges of (G%,W,Y)(t) are taken together

as the vertices of sd ((G/fé,wy)(t))-
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By Sub Case 1(a) and 1(b), w is a vertex in sd ((G’;(’W’Y)(t)),

((Aaks 64k, ©ak)sq) 1) (W) = (AawOaw P ak)oq (W) = (()\Ak, 5Ak"PAk)(t))sd (w)

Case:2
Let the vertex w in (sd (G .y )) (1) De such that w & (NAk), (or)w & (04},) 4 (or)w ¢
(0" Ak) -

(52) = ((Mak, 04k Pak)sa) ) (w) = Oas (Aak, ak, Par)sq <1
Subcase:2(a)

Ifwe W, by (53), (54) and (55) = ()\AkfdAk/@Ak)Sd (w) = ()\Ak/,éAkr,@Ak) (w)
Hence (Aak,dak, par) (w) < t, w ¢ (N'Ak) g, (or)w & (0%y),q (0r)w & (Plp)q -
By definition of (G}?W,Y)(t), (Maks 0k, Par)  (w) = 0. de., w is a vertex in

( /I?,W,Y)(t) such that ()\Ak,(SAk, (pAk)(t) (w) =0.

Subcase: 2(b)

fweW,letw=y (5.3), (5.4) and (5.5) = (Aak, 0 Ak, (pAk)sd (y) = (/\Blm 0Bk, PBk) (y)
Hence (Apk, 0Bk, pBi) (w) <t ie., y & (ABk, Bk, PBEK) -

By definition of (G}”;,Wﬁy)(t), , (B, 0BKs PBE) (1) (¥) = 0.

ie., y is an edge in (G’I’QW’Y) such that (Apk, 6Bk, ¥BE) ) (Y) = 0.

(t)
Hence, by Sub Case 2(a), 2(b) and by definition of sd ((G;(,my)
in sd (( %,W,Y)(t)>v such that (()\Ak, O Ak, @Ak)(t))Sd (w) =0.
By Case 1 and Case 2, (()‘Aka‘sAk’SDAk)sd)(t) (w) = ((/\Aka(SAk'aSOAk)(t)) . (w) for
al WeWuY.

Claim: 2

We claim that edge set (sd (G’I’Q’W’Y))(t) = edge set sd ((G’I’Q’WVY)“)).

Take (w,y) to be a edge in (sd( }?7W7Y))

(t)>, w 1S a vertex

®’
By the definition of lower truncation of sd ( }*}7W7Y),

(()‘Bkv‘sBk:SOBk)sd)(t) (w,y) = (ABk, 6Bk, ©BE) . (w,y), if (w,y) € (\'Bk, 551, ©51) _,
5.7)

(
(()\Bk,(SBIm‘PBk)sd) (t) (wvy) = 07 if (way) ¢ (AtBk)sd (OT)(wvy) ¢ (CﬁBk)sd (OT)(wvy) é (L)OtBk)Sd
(5.8)
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forall k € K.
By definition of sd (G}*7W7y)a

[ Ouan)oa 0) A ak) gy (), i w € W,y € Y and w lies on y
(ABk)gq (W,y) = { 0, otherwise

(5.9)

] (bar)gq (W) A (6ak)gq (y), f we W,y e Y and w lies on y
(OBk)5a (0, y) = { 0, otherwise

(5.10)

_ [ (par) g (W) A(@ar)sq (y), ifwe W,y € Y and w lies on y
(0Br) sq (W) = { 0, otherwise

(5.11)

Case: 3

Let w € W,y € Y be such that ( ABk,éBk,ank)sd

w,y)
{ )\Bk sd wy)>t

(5.7) = ((ABk> OBk, ¥BK) 5q) (0Bk) éd ) > t

(vBK) sd (w y)

Ast >0,
(5.9) =
(5.10)
(5.11)

Ak)gq (W) A (Aar) gy (y) >t
0ak)sq (W) A (0ar)sq (y) =
Pak)sq (W) V (Par)sq (y) <t

k) sa (W) A (ABk) g (4) 2 1, (0ak) gq (W) A (0B1K) g () 2 £,
(Pak)sq (W) V (¢BE) g (¥) <
= (A k) oq (W), (ABE) g () > t and w lies on y, (0ak) 4 (W), (0Bk)q (y) >t

and w lies on y,

(
(
(
(Aa

lLUU

(Par)sq (W), (0Br)5q (y) <1
and w lies on y.

(® (t)

= w € (Mg, 04k, 0ak) Y € (ABk;OBK, ¥BE)

and w lies on y.
By definition of (G, v)
(Aak, 0ak: Pak) @y (W) = (Aak, Sk, par) (w)asw € (Aak, dak, par)’ (5.12)
(ABk: 0Bk; ©BK) (1) (Y) = (ABR, 0BK: PBE) (Y) 85 Y € (s, 5k, 955)' |
y (5.9), (5.10), (5.11) and (5.12) we have,
(ABk)sq (W, y) = (Aak) 4y (W) A (ABk) ) (y) as w lies on y
= () 014 () )

= (()\Bk)(t)) (y)

sd
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Similarly, (951), (0,9) = ((G51) ) ) @), (P1)sa (0,9) = (1)) ) @):
(w,y) to be an edge in sd ((G';&W’Y)(t)) and

((ABk: 08K, PBE) 50) (1) (W) = (()\Bk>5BkaSDBk)(t))sd (w,y) if (w,y) € (MK, OBk, 98K g

Case: 4

Take (w, y) to be an edge in (sd (G Wy))( " such that ((Apg, 0Bk, ‘PBk’)sd)(t) (w,y) =
0 By (5.8) (w,y) & (A'Bk),,(or)(w,y) ¢ (8'Bk),,(or)(w,y) ¢ (¢'Bk)yy =
(Aak)q (waE/))< b, (0Ak)oq (w,y) < t,(Par)eq (w,y) >t

Subcase:4(a

If w lies on y, (5.9), (5.10), (5.11) = (Aak) gy (W) A (Aar)gy (y) <t

(

(0ak) sq (W) A (0ak) o (3/) t,(pan)oq (W) V (Par)q (y) >t

) <t,(0ar) (w) A (5Bk)( ) <t (par) (W) V (pBr) (y) > t.
(y

= (Aak) (w) A (Asr) (y
= (Ask) () <t.(0Br) (y) <t (eBr) (y) >
y & Apr)’ (or)y & (Gp1)" (or)y & (pmi)" ie., Ak, 6prs 9B1r) sy () = 0

(o)) ) = ((ad)y) @ A (o)) | ©)
= (>\Ak)(t) (w) A (ABk)(t) (y)

= 0 ( since, Apr =0 and w lies on y)

Similarly, ((5Bk)(t))sd (w,y) =0, ((QOBk)(t))Sd (w,y) = 0.

Subcase: 4 (b)

If w does not lie on y ()‘Bkv(SBka‘F’Bk)(t))sd (w,y) =0.

Hence, by Sub Case 4(a) and 4(b)

If (w, y) is an edge in (sd (G%,W,Y))(t) such that ((Ask, 0Bk, Bk, ) sa) (1) (Wsy) =0
then (()\Bk,(sBk,(PBk’, ) )S (W,y) =0

ie., (ABk: 6Bk: PBE> ) sa) (1) (W, Y) = (()\Bka(SBk79OBka)(t))sd (w,y)

if (w,y) & (\'Bk) yq (or)(w,y) & (6" Bk),q (or)(w, y) & (¢ BE) 4.
Hence, by Case (3) and (4

/N

=

'
((ABk: 08K, PBE) 50) (1) (W) = (()\B]w OBk @Bk)(t))sd (w,y)
ie, (sd (G’;(,va)) o =54 ((Giewy) )
O

Theorem 5.2. For any level t,0 < t < 1, the upper truncation of the sub-
division picture fuzzy soft graph sd (GKWY) is same as the subdivision of the

upper truncation picture fuzzy soft graph (G’;Q’W’Y)(t), ie, (sd (Glfé,w,y))(t) =
sd ((G;(,W,Y>(t)) :
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6. Truncation of Strong Picture Fuzzy Soft Graph

Theorem 6.1. If }*}7W7Y is a strong picture fuzzy soft graph, then ( ’]’;W’Y)(t)
is strong picture fuzzy soft graph.

Proof. Let G’I?,W,Y be a strong picture fuzzy soft graph. Then
Agk (wi, wy) = min (Aak (wi) ; Aak (wy)) OBk (wi,w;) = min (Gak (wi) , Sak (w;))
Bk (Wi, w;) = max (pak (wi) , paxr (w;)) for every edge w;w,of G}?Wy.
Let (wyw;) € Y{) be any edge of (G, WY)(t) Then w;, w; € Wiy
(ABk) 4y (wi, w;) = wi,ws),  (Aak) g (wi) = Aa (wi)

Bk (
(Aak)p) (w;) = >\Ak (w;)  (ABk)(py (wi, wj) = Apk (wi, w;)
(

= Aak (wi) A dag (w;)
= (A4 )(t (wi) A ()‘Ak)(t) (w;)
Similarly,
(081k) (1) (Wi, wj) = (0ar) ) (wi) A (0ar) ) (w;)
(PBk) 1) (Wi, w;) = (Par) 4 (wi) V (Par) ) (w5)
Hence, (G% w.y) (115 strong picture fuzzy soft graph. O

Theorem 6.2. If G .y is a strong picture fuzzy soft graph, then (G}7W7y)(t)
is strong picture fuzzy soft graph.

Proof. Let G'IEWy be a strong picture fuzzy soft graph. Then

Ak (wi, w;) = min (Aag (w;) , Aak (w;)),  dpk (Wi, wy) = min (Sak (w;) , 6ak (w;))
@Bk (Wi, w;) = max (pak (wi) , par (w;)) for every edge wjw;of Gy

Let (wyw;) € Y(ybe any edge of (G% y.y)
Case:1
(i) If Aag (wi) > t, Aag (wj) > t, Ak (ws, w;) > t. Then
(/\Ak)(t) (w;) =1, (>\Ak)( ) (wy) =t, (ABk)(t) (wi,wj) =t
= )" (Wi w) = ar)™ (wi) A (Aar)® (w;) .
(ii) Similarly, if 6Ak (wi) Z t, 5Alc (’U)j) Z t, 6Bk (U)Z',U)j) Z t. Then
051" (wi,w;) = (0ar)? (wi) A (3a) " (w)).
(iii) If par (ws) <t, ar (wj) < t, i (wi,w;) < t. Then
(par) (i) =t, (par)? (wj) =t, (ppr)" (wi,w)) =t
= (1) (wi,w;) = (par)™ (i) A (par)? (wy).
Case:2

)’

65



M. VIJAYA AND D. HEMA

(1) If Aag (wi) > t, Aag (wj) < t, Apg (w;, w;) < t. Then
Q) (wi) =, ) (wy) = ) (wy), e (wiywy) = Agi) (wi, wy)
Also,

(ABk) (wiswj) = (Nar) (wi) A (Aag) (wy) = (Max) (w;)

(since, Aax (wj) <t < Aag (wy))

= () (wi) A Oa)? (wy) = ¢ A Oa) (wy)

= (\ar) (w)) = (Ag) (wi, w;) = Aga)? (wi, wy)
(i) Similarly, if dax (w;) > ¢, dak (w;) < t, dk (Wi, w;) < t. Then

(05) ™ (wi, w5) = (541)" (wi) A (Gax)™ ().
(iii) If pag (wz) <t pak (wj) <1, ¢BK (wi,wj) < t. Then

(05r)" (wi,w;) = (par)™ (wi) A (par)? (

U)j) .
Case:3

(1) If Mg (U}Z) <t, Mg (U}j) > 1, ABE (wi,wj) < t.
(ii) O Ak (wl) <t, 0k (wj) >t, OBk (wi,wj) < t.
(iii) @ar (wi) <t, ar (wyj) < t, i (Wi, wy) < t.

Proof is similar to Case 2.

Case:4

(i) If Aag (wi) < t, Aar (wj) < t, Apk (wi, w;) <t. Then

(/\Ak)(t) (w;) = (Aak) (w;),
ei) ™ (wi,w;) = (
= () ® (wi) A a)? (w;) = (

)™ (wy) = Aar) (w))

(ii) Similarly, if dax (w;) < t, 0ak (w;) < t, dpk (w;, w;) < t. Then

(050) (wiwg) = (0ar) (wi) A (Bar)" ().
(iil) If par (wi) <t, par (wj) <t, ok (w;,w;) < t. Then

(0er)" (wi,w)) = (par)™ (wi) A (par)? (wy).

Hence, (G}?’W’Y)(t)is strong picture fuzzy soft graph.

7. Conclusion

The main objective of this paper is to introduce the thought of picture fuzzy
soft graph and truncation of picture fuzzy soft graph. We tend to additionally de-

lineated truncation of strong picture fuzzy soft graph and truncation of subdivision
picture fuzzy soft graph.
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