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ABSTRACT

In this paper we introduce the concepts of internal cubic fuzzy graphs, external cubic fuzzy graphs and the notion of cubic
bipolar fuzzy transition matrices, Internal and External bipolar fuzzy transition matrices. We discuss some results on internal
cubic fuzzy graphs and external cubic fuzzy graphs and provide some results related with cubic bipolar fuzzy transition
matrix.
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INTRODUCTION

In 1975 Rosenfeld [16] introduced fuzzy graphs based on fuzzy set.Fuzzy graph theory plays essential roles in various
discipines including information theory, neural networks,clustering problems and control theory,etc.Fuzzy models is more
compatiable to the systemin compare with classical mode.Bhattacharya [6] gave some remarks on fuzzy graphs.Some
operations on fuzzy graphs were introduced by mordeson and peng[9].Akram et al. has introduced several new concepts
including bipolar fuzzy graphs,regular bipolar fuzzy graphs, irregular bipolar fuzzy graphs etc.Pal et al. [9,10] and Pramanik
et al [12] added some useful results to the theory of interval — valued fuzzy graphs Parvathi et al [11] provided some different
operations on intuitionistic fuzzy graphs and so on and pal [12] studied product of characteristic fuzzy graphs Jun et al [8]
generalizations of fuzzy sets of cubic sets. They developed cubic set theory in many directions and for more detail about
cubic sets one can see [7,8]. Kang and Kim [7] studied mappings of cubic sets. Sheikh Rashid, Naveed Yagoob, Muhammad
Akram, Auhammad Gulistan studied certain concepts of cubic graphs. In this paper, we present new concepts like
internal,external cubic fuzzy graph and bipolar cubic fuzzy transition matrix.An internal and external cubic bipolar fuzzy
transition set are discussed. And also provides the cubic fuzzy graphs with results.

1. BASIC DEFINITIONS
Definition 1.1

A fuzzy graph with a non-empty finite set V as the underlying set is a pair G* = (o, 1), where g:V - [0,1] is a
fuzzy subset of V, u: V x V — [0,1] is a symmetric fuzzy relation on the fuzzy subset o, such that u(u, v) < o(u) A a(v), for
all u, v eV, where A indicates the minimum among o (u) and o (v).

Definition 1.2

Let A,,,be the set of all 2 x 2 transition matrices over the fuzzy algebra . The operations (+,.) are defined on
A, as follows.
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IfC = (CU) and D = (dU) € A2><2With Cij'dij € M.

Then,

Cij+di]" lfCU+d” <1
(i) C+D=

Cij + dl} - 1, 1fC” + dU > 1

[1 0]1><2.ifci]' + dij =1linrow1
() C+D=

[0 1];xz,if ¢;; + d;j; = 1inrow 2
(iii)  Forany Scalar A € (0,1), 4, = fraction part of (10 Ac;;)

The system A, together with these operations of component wise transition addition and multiplication is called as fuzzy
transition matrix. Then the fuzzy transition matrix denoted by (4,5, T).

Definition 1.3
Let (A,x2, 7) be a fuzzy transition vector space. We take Inner product of C = (¢;;)and D = (d;;) € Apx,is defined
as < C,D > = @< ¢, d;; >which satisfies the following four conditions:
(i) <C,D>=<D,C>
(ii) <AC,D>= 2<C(C,D>,1€(0,1)
(iii) <C+D,E>=<C,E>+<D,E>EE€A;,
(iv) < C,C > = 0,if and only if the rows are identical.

Then the system A, together with this inner Product is called as fuzzy transition inner product space.
Definition 1.4

Let (4,4, T) be a fuzzy transition vector space. The norm for every element C € A,, is denoted by ||C|| =<
C, C > which satisfies

(i) 0 < |Icl| < 1,]Icl| = 0if and only if the rows are identical.
(i) [IAcl| = 2|Icl|, 2 € (0,1)
(i) [Ic + DI| = [ICI| + |IDI|, D € Az

Then the system A, together with this norm is called fuzzy transition Normed linear space.
2. BIPOLAR CUBIC FUZZY TRANSITION
Definition 2.1

Let V be a non-empty set. By a cubic bipolar fuzzy transition set C =< [CP,AP],[CY,AN] > in V is said to be an
Internal cubic bipolar fuzzy transition set if

e {< [SF @), S57 W], [S*(w), S5 W], S& (w), S5 (w) >}

< M< [sFw), S )], [S5* ), $5° )], SF (w), SN (w) >}
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< o< [SEXw), S22 W], [S¥* (w), S5 )], SE W), S¥ (w) >} Vu ev.
Definition 2.2

Let V be a non-empty set. By a cubic bipolar fuzzy transition set C =< [CP,2P],[CN,AN] > in V is said to be an
External cubic bipolar fuzzy transition set if

M<[$5* ), S5” W], [S5* (W), Sg” W], S5 (w), S5 (W) >} & [e11, c1]and

M< [SEFw), S5 W], [S¥*w), S5 )], SE(w), SN (w) >} € [ca1, o]V U E V.
Example 2.3
LetM =

<[0.1,0.1], [-0.1,—0.1], [0.1,—0.1] >< [0.9,0.9], [-0.9,—0.9], [0.9, —0.9] >

< [0.3,0.3],[-0.3,—0.3],[0.3,-0.3] >< [0.7,0.7],[-0.7,—0.7],[0.7, —0.7] >
be the bipolar fuzzy transition matrix

[IM|| =<M,M >

< [0.1,0.1], [-0.1, —0.1], [0.1,—0.1] >< [0.9,0.9], [-0.9, —0.9], [0.9, —0.9] >]

< [0.3,0.3],[—0.3,—0.3],[0.3,—0.3] >< [0.7,0.7], [-0.7, —0.7],[0.7, —0.7] >

<[0.1,0.1], [-0.1,—0.1], [0.1, —0.1] >< [0.9,0.9], [-0.9, —0.9], [0.9, —0.9] >

< [0.3,0.3],[-0.3,—0.3],[0.3,—0.3] >< [0.7,0.7],[-0.7,—0.7],[0.7, =0.7] >
=< [0.1,0.1],[-0.1,-0.1],[0.1,—0.1] >&®
< [0.7,0.7],[-0.7,-0.7],[0.7, —0.7] >&®
< [0.7,0.7],[-0.7,-0.7],[0.7, —0.7] >&®
< [0.9,0.9],[~0.9,-0.9],[0.9, —0.9] >
= (< [0.4,0.4],[-0.4,—0.4],[0.4,—0.4] >) €
(< [0.1,0.1],[-0.1,—0.1], [0.1, —0.1] >< [0.9,0.9],[—0.9, —0.9],[0.9, —0.9] >)
= (< [0.4,0.4],[-0.4,—0.4], [0.4, —0.4] >) €

(< [0.3,0.3],[-0.3,—0.3],[0.3,—0.3] >< [0.7,0.7],[—0.7,—0.7], [0.7,—0.7] >)
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Example 2.4
LetM =

<[0.1,0.1], [-0.1,—0.1], [0.1, —0.1] >< [0.9,0.9], [-0.9,—0.9], [0.9, —0.9] >

< [0.3,0.3],[<0.3,—0.3],[0.3,—0.3] >< [0.7,0.7],[-0.7, —0.7],[0.7,—0.7] >
be the bipolar fuzzy transition matrix
[IM|| =<M,M >

< [0.1,0.1], [-0.1,—0.1], [0.1,—0.1] >< [0.9,0.9], [-0.9, —0.9], [0.9, —0.9] >

< [0.3,0.3], [-0.3,—0.3], [0.3, —0.3] >< [0.7,0.7], [-0.7, —0.7], [0.7, —0.7] >

<[0.1,0.1], [-0.1,—0.1], [0.1,—0.1] >< [0.9,0.9], [-0.9,—0.9], [0.9, —0.9] >

< [0.3,0.3],[—0.3,—0.3],[0.3,—0.3] >< [0.7,0.7],[-0.7, —0.7],[0.7, —=0.7] >
=< [0.9,0.9],[—0.9,-0.9],[0.9,—0.9] >®
< [0.8,0.8],[—0.8,—0.8],[0.8,—0.8] >®
< [0.8,0.8],[—0.8,—0.8],[0.8,—0.8] >®
< [0.6,0.6],[—0.6,—0.6],[0.6, —0.6] >
=< [0.1,0.1],[-0.1,-0.1],[0.1,—0.1] >
= M< [sF@w), S77 )], [S5*w), $5° )], S& (w), SN (w) >}

Here,

<[0.1,0.1],[-0.1,—0.1], [0.1,—0.1] > ¢ (< [0.3,0.3], [-0.3, —0.3], [0.3, —0.3] >< [0.7,0.7], [-0.7, —0.7], [0.7, —0.7] >)

and

[0.1,0.1], [-0.1,—0.1],[0.1,—0.1] > (< [0.4,0.4], [—0.4, —0.4], [0.4, —0.4] >< [0.6,0.6], [-0.6, —0.6], [0.6, —0.6] >)

Thus M is an External cubic bipolar fuzzy transition matrix.

Theorem 2.5

A family of Internal cubic fuzzy graphs is {G; = < 0, ,u; >/ i € I}.Then,c{ X G; is aninternal cubic fuzzy graph.
Proof:
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Let G; is an internal cubic fuzzy graph.So we have
N N
< (SAUx (v)'SAo‘y (v))"sfllva(v) ><< (SBU'(v)I SBo‘(v))'SBU(v) >
<< (a0 @2,520"' @) . 5,w) >And
N N
< (5" (©,507" ©) 5K €) > < (Seu @), Sa(©))  Suue) >

<< (Suu*" (€),54,”" (€)), Su(e) >
Which implies that

(Vie 1< (SAaxN(v).SAoyN(v)) S > (Vier < (Spo (), Sps (1)), Sps(v) >) < <(Uiel <
1™ ), 526" @), 55 @) >>And

(U1 < (S @,507" @), 5Ku(0) >) < (\/ < (S5 (®), Sau (V). S5 (®) >>

iel
P P
< (Uier< (S ©.507" @) 85,0 >)
Hence i} X G; is an internal cubic fuzzy graph.

Theorem 2.6

LetG = (o, u )be a cubic fuzzy graph ofQ*IfG = (o, u )is both an internal cubic fuzzy graph and an external cubic fuzzy
graph.

Then

(580 0. 52,0 S0 ) € U{< (520" @0 5407 @), S0 () S}UL{< (525" @0, 5007 (), Sag () >}

And

((S,’;H(ei), sgﬂ(ei)),sBﬂ(ei)) € U {< (sg¥er)sgu (@), Spuler) > UL {< (sp7(er) 55,7 (e)), Spuler) >Jfor all
viEVande;, €EE € V XV.

Where
U(< (500 (00D, 520" (), 20 (0 >} = {< (i (0, Sk (00 S5, (w) >\wi € P,
LS (oao ™ 0r5a0” @0)),Sa0 ) >} = {< (S5 00,55 00, S, w0 >\wi € P}
And
U {< (a0 sw?(@0) Saute) >} = {< (S0 (e S5 (e0), SfuCe) >\e € P),
L{< (sa (s (@0) Sauted) >} = {< (57 e) 55 (e ) ShuCep) >\ey € P}
Proof

Assume that G = (o, pt )is both an internal cubic fuzzy graph and an external cubic fuzzy graph. Then by definition we have
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(S50, 52,0 Sa0 w0 € {< (53 w0, 55 @0 ), Sk w0 >, < (S5 w0, 55/ @0 ), Sk (w0 >},

((S5uCe. 53,00 Sauten) € fi< (s (e, S (e ) She) >, < (S (e, S5 (e0)) Sk e) >)

And
(58,00, 52,0). S50 w0 € {< (53 w0, 555 @0 8 w0 >, < (83 w0, 55 @0 88 w0 >},
((S5uCe0 5360 Seuen ) & {< (S (e S (@), Sthlen) >, < (S5 (e, S5 (e ) Shen) >}
Thus
(520 0. 52,0 S0 ) = {< (53 (e, 53 (€] ShuCeo) >}
Or
(52800, 52,@0), S0 @0 = {< (S0 (e, SEr (€0 ,SFue >}
And
((SauCeS2Cen) Seuten) = {< (Siu (e, SE (e ) Shten >}
Or
((S2ue0. 52,0 Snuen) = {< (S (e, S5 (@), Shuten >}
Hence
((Sgo(vi)vsgg(vi))vSBO'(vi)) € U{< (46" (i), 520" 1)), Sao (i) >} U L{< (526" (¥i), Sa6” (¥1)), Sae (V) >}
And

(55405360 Seuen) € U {< (sw™ (e 5547 e0)) Sl >FUL{< (57 (00, 557 ) Siulen) >}
Forallv,eVande, e ECV X V.
Consider two cubic fuzzy graphs G; = < a1, 4y > and G, =< a,, 4, >in Q" If we exchangeu,, by ug,and u, by u,, we get
the cubic fuzzy graph asG, = < 6;,1i; >andG, = < G5, i, > respectively. For any two internal cubic fuzzy graph (or)
external cubic fuzzy graph G,and G,, two cubic fuzzy graphs G,and G,may not be internal cubic fuzzy graph and external
cubic fuzzy graph.
Theorem 2.7
If B is the bipolar fuzzy transition matrix.Then ||B|| = 0 if and only if the rows are identical.

Proof:

[IBl| =<B,B >
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< [SEx), SEY W], [SMrw), SiY W), S, (w), SN (W) > < [SEF (W), S5 )], [SN#(w), Sp2 (w)], SE.(w), SN (w) >

< [Sga W), Sy W] [S57 W), Sg W], Sga W), Sgaw) > < [S5Fw), 72 W], [S55 (W), Sge (W], Sk (W), S5e (W) >

<S55 W), Spp ], [S55(w), S W], S5 (W), S5, (W) > < [SFE@W), Sz W], [SHF W), Spe W], She(w), S5 (W) >

< [SPx(w), Sy ], [N (), iy )], SP,w), SN, w) > < [SEF(w), Sy2 W], [SNF(w), Sp2 w)], SE.(w), SN, (w) >

= (< [SE5 ), 2 )], [ShF (), S W], 52, (), S () >)’
® ((< [$2w), S5 @ [SX ), S0 )], 2, (), Sy (w)
>)(< 52w, S52 )], [S2 @), S )], Sk ), S (w) >))
@ ((< [555w), 553 @], [S8 ), S5 ()], S5 ), Sy ()
>)(< [0, S5 )], [S5F @), 532 )], Ske ), S () >))
® (< [S5x @), S5 Q] [S2F (), S5 (w)], Ske ), SH ) >)”

= (< [$53 @), 55 @], [s85 ), 52 ()], 55, (), 5, () >)°
@ (< [S53 ), gy @], [55 W), S35 )], 55, (), 3, (W)
>) (1= (< [S5: ), S )], [S55 (), S27 ()], S5, (), 2 () >))
@ (< [SEr @), S;7 )], [Ny (w), Spp )], S5, (w), SH, (W)
>) (1= (< [S55 @), 53 G, [S55 (), 33 ()], S5, (), 2, () >))
® (< [S5r @), ;5 ], [Say ), Spp W], S5, (w), SH, (W)
>) (1= (< [S5: ), S22 @], [S55 (), 23 )], S8, (), S, () >))
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= (< [S F(w), S (u)] [S X (u), S (u)] Sk, ), SN, (w)

Theorem 2.8

If A is the bipolar fuzzy transition matrix. Then ||A|| has the same value if the rows of A are interchanged.

Proof:

>WfRBwH(MBMwSMHMM%MHY

® (< [$5 ), 7 @], [N @), SIY W], S8, W), S5 ()
>) (1= (< [S53 @, 53 ] [5X . 533 )], 55, @), S5, w) >))
© (< [S55 @), Sgp W[5 (W), S35 W], 55, W), S5, (W)

ﬂ@%q%wswmwwsammw%@ﬂf

& (< [SEE@), S0 W), [SMF ), Sy W], Sk, ), SN, W)
ﬂ@%qﬁmswﬂwwm<msmmmw%
O (< [SEr), S,y ], [S¥F@), Sof W), S5, (w), SN, (w)

>) (1 = (< [$5 ), S5 ), [s2 ), 527 ()], 55, (), S5 >)) @ 1

@ (< [SEF), S5 W), [SMFw), Sy W], Sk, ), SN, W)
>) (1= (< S5 ), S Q)] [555 ), S5 )], 55, ), S35 ) )’
O 2(< [SEE), SZ )], [S¥Fw), SN )], SE, (w), SY, (w)

>) (1= (<[5, S5 G [S8 ), S0 ()], 2, (), SBy (w) >)) =

1Al =< 4,4 >

[5 X (), sf,’g(u)] [s (), s;Vg(u)] Sk, SN.(wW) > < [SEX), S )], [SMFw), SN W], SE, (W), SY, (w) >

< [S7E ), Sqa W], [SNx W), Sgq W], Sa (), SHa(w) > < [S75(w), Sy W], [S55 W), Spp W], S5y W), S5, ) >

< [S72 ), Sez W], [S52 W), Sge W], Sge(), Spew) > < [S53 W), Spy W] [S57 ), S5 W], Sga (W), S5 (w) >

= (< [$22Qw, S @], [522 @), S5 )], S (w), S2(w) >)” @

pe(w) > <[SEEW), Spy W], [S55 W), Sp7 W], Sza ), Spa(w) >

((< [SE5 ), S53 @), [ (), S5 )], S5y (), S, () >)(< [$52 @), S5 )], [S5(w), S5 )], SLe (), S (ur) >))
@ (< [SEr), Spy W), [SNF ), Say (W], Sk, (W), SN, (w)
>)(< [SE*(w), s’ W], [SM*(w), sy Y(Ww)], Sk, SN.w) >)
@ (< [SE5w), ST @], [SNF W), S @), SEa W), SNy () >)
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= (< [SExu), S22 )], [S2 w), S )], 2. (), S¥,(w) >)°
@ 2(< [SHr ), o3 ], [ShF@), So5 W), S5, (w), SN, (w)
>)(< [SEF ), S52 w)], [SN* (), S0 W], SE.(w), SN (w) >)
@ (< [SEx ), ST )], [sM W), S¥ )], S2, (w), SN, (w) >)°

Now we interchange the rows of A
llAl| =< 4,4 >

< [S5E), ez W], [SHX W), Sgd W], S (W), Spew) > < [S55w), Sq W], [S57 (W), S5 W], S5q (w), Sz (w) >

< [SFrw), Sg2 W], [S52(w), S32 W], Sge (W), SN () > < [SFF ), S;7 W], [S3F @), Sp7 ()], Sop (w), S5 (W) >

< [SEx), SEX W], [N ), So? W], SE.w), SN.(w) > < [SEX(w), S5 W], [SMF (w), SN (w)], SEy (w), SNy (w) >

< [SEE@), S52 W], [SHE @), Spz W], S5 (w), SN () > < [S2FW), S, W], [SMF W), ;7 (w)], S5 (w), SNy (w) >

= (< [SE2Qw), S W], [$27 @), K2 )], 2w, S8 (w) >)°
@ ((< [s5r ), S5 @), [S8 ), S5 ()], Ska(w), Sha ()
>)(< [S55 ), S5y @], [ @), )% )], S5y (w), SNy (w) >))
@ ((< [s5rw), S5 @), [S8 ), S5 ()], SEa (), Sha ()
>)(< [SPEQ), ST )], [S¥ ), SMY W], S24 (w), S, (w) >))
® (< [SZrw), 5 @), [SM ), S @), 2, (), Sty (w) >)°

= (< [Skr, sk W], [SN*(w), sy (W], SE.(w), SN.(w) >)
@ 2 ((< [SEx @), S5 W], [ @), S5 )], ke (w), Sha(w)

>)(< [SE3 (), S5 )], [ (), S0 (W], 24 (w), S (1) >))
@ (< [S52 ), SB W), [S2 ), S2 )], S5y (w), S8 w) >)

Here,
((< [sEx ), 52 ], [S2F ), 32 ()], Sha ), Sha () >) — (< [SEE@), S )], [S5 (), 552 (W], Shew), SK ) >))
= (< 8530, S @), [SMF ), S27 ()], SE4 (), Sy () >)
— (< [SEx @), 572 @], [55 @), 53 W], S5, (), S5y () >))
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== ((< [SFr(w), S5 )], [S37 (), S22 )], S (), SNa(w) >)
— (< [8E*w, 5P @] [s57), S @)], SE ), S () >))
@ 2(< [S53 (W), Sqa W] [S35 W), Sga W], S5 (W), S5a (W)
>) ((< [852 ), S22 ()], [S2 ), 523 )], S5, (w), Sy (w) >) (8
< [SE*@), 55 @], [S¥7 (), 537 (W], £ (), S (w) >))
& ((< [55ao), S5 ], [S8F ), 53 )], Sy ), Sy () >)

— 8(< [5E* ), S @] [sH (), S ()], S, SY ) >))

= (< [852G0, S22 @], [S2 (), 502 ()], 5540, Sha @) >)’
+ (8 < [SE(w), SE W], [SM* (w), S¥ ()], SE W), S¥ (u) >)°
+2((< [P, S5 W], [S8F ), S5 ()], S (), Sk (1)
>)(< [SEr@), SEY w)], [SNr ), ¥ @w)], &, (W), S, () >))
+ (< [553Go), S5 ][5 (0, S5 ()], Sha (), SBy ) >)’
+ (8 < [sP*(w), SPy(u)] [SX*(w), SNy(u)] SEQu), SN () >)

—2(< [SExw), sk YW, [SMF (w), sy T W), S, (w), SN, (w) >) (8
< [SE* ), SE¥ )], [SN*w), S5 W], SEw), S¥ (w) >)

= (< [SEx (), S22 W], [$2 ), S5 )], SEa (), SHa(w) >)°
+ (< [SE ), ST @], [S85 (w), SN )], 2 (w), SNy (w) >)°
+2((< [P, S5 W], [S83 (w), S5 )], S w), S (1)
>)(< 855, S5 o), [S8 o), S2 )], 55, (), 3 @) >))
+2(< [S2*(w), SE )], [S¥* w), S ()], SE (), S¥ (w) >)°
— 2((< 85300, 553 @], [S8F ), S )], S5 (), Sy (u)
>)(< [85%w), S5 )], [S¥% ), 537 W], SE @), sY (w) >))
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= (< [$2x(w), S22 )], [SME(w), S22 ()], 24 (), SN, () >)°

+ (< [S25 ), SEY )], [SNF (), S2Y )], S5 (w), SNy w) >)°
+2 (< [SE ), S5 W], [S85(w), S52 @], Sk (), S (1)
>)(< S5 @), 553 ] [Sa5 @), 33 @], 85, (), S35, W) >))
+2(< [SE*Qu), SE )], [S¥* (u), SN (w)], SE (), S () >)”
—2((< [555), $7% G0, [555 (), 577 ()], 550 (), 52 ()
>)(< [55%w), S5 W), [$¥7 @), 527 )], SE @), sY (w) >))

= (< [SExu), S22 )], [S2 W), S )], SEa(w), S¥,(w) >)°

+ (< [SExQ), ST @], [SN (w), SN (w)], 2, (w), ST (w) >)°
+ 2 ((< [852w), 552 ], [SXF @), 55 )], S5a (1), S 10)
>)(< [S55 @), S5 @], [S35 (), SN )], 55, (), S5y () >))
+2(< [SE* @), S @], [$27 ), SN )], 55 @), SY () >)°
+2((< 557, 52 @) [, 557 )], 57, 58 @)

>) ((< [SE*w), S;7 )], [S¥*(w), S3” W], SE (w), S¥ (w) >)
= (< 855, 573 @] [$85 @), 533 )], 52,0, 58 @) >))

= (< [5 *(w), S (u)] [S *(u), S (u)] Sk (), SN, (w) >)

+ (< [SExQw, S22 @], [SNF W, SN (W], 24 @), S2yw) >)°

+2((< [Shr(w), S5 W], [S8F (w), S5 ()], S (w), S (1)

>)(< [SEx ), 573 )], [S55 (), S35 ()], S5, (), S, () >))

—2((< [SEE W), Sy W], [SMF(w), Shy w)], S, W), SN, (w) >) (8
< [sE*@w), S5 W] [S¥ @), 53> W], SE @), s¥ (w) >))

= (< [5 *(w), S (u)] [S *(u), S (u)] Sk (), SN, (w) >)

+ (< [Shrw), S W], [SMF (W), S Y (W), SE,(w), SY, (w) >)2

+2((< [SPrQw), S5 )], [S8F(w), S5 an)], S (), S (1)

>)(< [SEx ), 573 )], [S55 (), 33 ()], S5, (), 2, () >))

— 2((< [SEF @), S2 )], [S85 ), S ()], S5, (), SBy () >) (8
< [S7*(w), S57 W], [SF* W), S5 )], S5 (w), S5 (w) >))
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= (< [SEx@), SE )], [S8 ), SN ()], SE (W), S2 (w) )
+ (< [525), S22 ], [$25: ), S2 )], 24 (), SNy () >)°
+2((< [$570, 57 @], [555 @), 53 @), 57 @), Y W
>) (< [SE2 @, S22 @], [58 aw), Sp2 (W], SE @), ¥ @) >)

- (5 < [$7G0, 57 (0] [52%@), 537 )], 55 (), 5Y @) >))

= (< [sEx(u), SE2 )], [S¥2 ), SX w)], S (), SN, () >)°
@ (< [SEE), ST )], [sM W), S¥ )], S2, (w), SN, (w) >)°
@ (< [SEr), sty )], [S¥w), SN W), SE, (w), SN, (w)
>)(< [SEx(w), S22 )], [S¥ (w), SN2 ()], SE. (w), S (u) >)

Conclusion:
In this paper,new concepts like internal cubic fuzzy graph and external cubic fuzzy graph are introduced. The family of

internal cubic fuzzy graph is an internal cubic fuzzy graph is discussed.And cubic bipolar fuzzy transition sets, Internal and
External transition set and interesting results on them are provide by means of examples and theorems.
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