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Abstract: In this paper, we present an algorithm to find
triangular fuzzy bi star graph B, atmost 451 edges. We prove
that it admits triangular fuzzy labeling. We show that it satisfies
triangular fuzzy graceful labeling . .
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I. INTRODUCTION

Fuzzy sets were found in 1965 by Lofti.A. Zadeh[12] which
had an marvelous development in mathematical
representation in case of vagueness. A. Rahmani, F.
Hosseinzadeh Lotfi, M. Rostamy-Malkhalifeh, and T.
Allahviranloo[8] analysed a new technique for
defuzzification and ranking of fuzzy numbers formed on the
statistical beta distribution.

The concept of graph theory expanded by
Narsingh deo[5] which are linked between vertices and
edges . A. Solairaju and S. Ambika [9] deduced some results
on gracefulness of a new class of stars merged with trees.
When there is an ambiguity in vertices and edges,fuzzy
relations on fuzzy sets had been leading in an remarkable way
to compose a fuzzy graph model .

Fuzzy graph model has been introduced by
K.R.Bhutani, J.N.Moderson and A.Rosenfield[3]. The
notion of fuzzy graphs being extended in to various graphs
by S.Mathew and M.Sunitha[4] .

A. Nagoorgani, Muhammed Akram and

D.Rajalakshmi(a)Subhasini [6,7] expressed the concepts of
labeling in fuzzy graph and shown some properties in fuzzy
graph labeling . S.Vimala and R.Jebesty Shajila [11]
mentioned the existence of fuzzy edge vertex graceful
labeling in some special graphs.
Fuzzy graceful labeling technique has been demonstrated in
an algorithmic approach for extended duplicate graph by
S.Bala, M.L.MorslinLifin Lee, K. Thirusangu [2]. K.Ameenal
Bibi, M.Devi[1] have been proceeded the results in fuzzy
vertex graceful labeling on some special graphs. The idea of
triangular fuzzy graceful labeling on path related graphs
being presented by N.Sujatha, C.Dharuman and K.
Thirusangu[10]. In this paper, we present an algorithm to
find triangular fuzzy bi star graph B, , atmost 451 edges. We
prove that it admits triangular fuzzy labeling. We show that it
satisfies triangular fuzzy graceful labeling .
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Il. PROCEDURE FOR PAPER SUBMISSION

Definition [1] 2.1. Let X be the space of points(objects),with
a generic element of X denoted by x. Thus X={x}. A fuzzy
set (class) A in X is characterized by a membership
(characteristic) function fa(x) which associates with each
point in X a real number in the interval [0,1], with the value
of fa(x) at x , representing the "grade of membership"” of xin
A.

Definition [2] 2.2. A fuzzy number is a fuzzy set in the
form of a : R — [0, 1] that satisfies the following
conditions: (1) a is upper semi continuous, (2) a (x) is
zero outside the interval [, u],

(3) there exist real numbers my, m, such that [<m; <m,
<wuand (3.1) a (x) isincreasing on [[, my], (3.2) a(x) is
decreasing on [my, u], (3.3) a (x) = 1, my <x<m,.If my
=m, = m then the fuzzy number a = (I, m, u) is called
the triangular fuzzy number and is defined as follows:

x—l

, [<x<m
m—l
a(x) =922 m<x<u
u—m
0, Other wise

Definition [10] 2.3.The bi star B, is a graph obtained
by joining the center(apex) vertices of two copies of
star graph K, by an edge.

Definition [5] 2.4. Let U and V be two sets. Then p is said to
be a fuzzy relation from U into V if p is a fuzzy setof U x V.A
fuzzy graph G = (o, w) is a pair of functions o : V — [0,1]
andu:VxV— |0, 1], where forall u,v € V, we have u(u, v)
<a(u) A a(V).

Definition [7] 2.5. A graph G = (o, u) is said to be a fuzzy
labeling graph if o : V — [0,1] and

w:V xV —[0,1] is bijective such that the membership value
of edges and vertices are distinct and

ulu, v) <a(u) A a(v) forallu,ve V.

Definition 2.6. A fuzzy labeling graph G = (o, u) is said to
be a fuzzy graceful graph if o:V —[0,1] u:V xV — [0,1]

and u« (U,v)

such that ¢ (U ,v) =|U(u)— o(V)
are distinct forall u,ve V.
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Definition 2.7. A fuzzy labeling of a graph is said to be a
triangular fuzzy labeling if it admits the triangular fuzzy
number.

Definition 2.8. A triangular fuzzy bistar graph is said to
be a triangular fuzzy graceful bistar graph if it admits the
triangular fuzzy graceful labeling.

I11. MAINRESULTS

In this paper, we present an algorithm to find triangular
fuzzy bi star graph B,,, atmost 451 edges. We prove that
it admits triangular fuzzy labeling. We show that it
satisfies triangular fuzzy graceful labeling .

3.1 Triangular fuzzy bistar graph B,

In this section ,we develop an algorithm for triangular
fuzzy labeling of vertices and edges of a bistar graph B, at
most 451 edges such as membership functions of the apex
vertices and apex edge o(uy) = (ag, by, cy) , 6(vy) =
(lp,mg,ng) and p (ug, vo),pendent vertices and pendent
edges of o (up) are o(ujx) = (ai, by, i) 1 (up, uyjp) =
(xi, Vi Zj.k), pendent vertices and pendent edges of o(v,) are

G(Vi.j.k) = (li'mj'nj.k) M(Vo."i.j.k) = (pi'qi'ri.k) .

Algorithm 3.1.1
Input : Bistar Graph
Procedure {Triangular fuzzy bistar graph (B,,) ,n < 226
}
(ug,vg) < Apexvertexof B,
o(ug) = (ag, by, o) =[8,9,10], o(vy) =
(l,mg,ny) = [5,7,9] ,
H(uo, Vo) = (lag = n, |, by — myl, [cy —

10=(1,2,5)
fori=1to 15
for j=1to 15
_ 10ag—12+i
ta = 10
| = 101g—12+i
i = 10,10
_ ajtj
by = 10
104
m = =
{for k=1 to 30-(2i-1)
_ 10bj+k
U = —
_ 10m]+k
Dk = 7

(‘uijx) < Pendent vertices of o(up).
o(uiji) = (ai, by, ¢x0)
(uo, ui,j,k) <
Pendent edges o(uy).
B ( Ugp, ui,j,k) =
(%0 ¥5,310) -
x; = |ag — Ci,k|
y; = [bj = by
Zjk = lco — a

(vijk) < Pendent vertices of o(vy).
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o(vijx) = (I mj,nj)
Vo, Vi,j,k) <
Pendent edges of 6(vy).
H ( Vo, Vi,j,k) =
(Pi, @y, 1) -
pi = |10 - nj,kl
q; = |m; —my|
I = Ing — i

}
¥

end procedure.
Example 3.1.3:

The triangular fuzzy bistar graph B, at most (n<226) edges
is shown in the following

Figure (1),(2), and (3) .

If |:1 W|th G(ul) = G(ul‘l‘l) = (al,bl,cl’l) ==
(8.3,8.4,8.5),

o(vy) = 0(V1,1,1) = (lpm: rl1,1) =
(5.3,5.4,5.5)

then B,, has atmost 3 edges which isshown in
Figure (1)

ulus,vel= 12,5 Ofwel= 5,7,9

Slug)= 8,9,10]

o= 05 0,67 Wve1)=[ 0.5,0.6,3 7]

olu)=[#.3,84,4. 5] ofw,]<(5.3,5.4,5.5)

if i=2 with O'(ul) = 0(“2,2,1) = (az,bz,CZJ) =
(8.2,83,8.4),0(u;) = 0(uz22) = (az by, cz2) = (8.2,8.3,8.5),
o(u3) = o(uyz3) = (az by cz3) =
(8.2,8.3,8.6),

o(vy) = U(Vz,z,l) = (12vm2'n2,1) =
(52,53,54), G(Vz) = G(Vz‘z‘z) = (lz,mz,nzlz) = (52,53,55),
o(vs) = G(Vz,z,s) = (lzrmzrnzs) =

(5.2,5.3,5.6)
then B,, has atmost 7 edges which isshown in
Figure (2)
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ol =[8.2,8.5,8.4]

e, =0 4,0, 7,1, 8]

p(ue,uz)=(0.5,0.7,1. 8]
e

Slu.)=(&,2,10]
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Sw.)=(5.2,5.3,5.4]

plwe,w)=[0.4,1.7,3.8]

olve]=[5,7,9] /  ulwe,v:]=[0.5,1.7,3.8]

olu=)=[&. 2,8 3,8, 5]

e, e] =0, 6,0, 7,1, 8]

olus]=[5.2,8.5,58.6)

Ifi=15 with  o(uy) = o(u3s15.1) = (a1s,bis,C151) =

(6.9,7.0,7.1),

o(uy) = 0(“15,15,2) = (315'b15,015,2)

=(6.9,7.0,7.2), ... cc. ....0(uz0)

= G(u15,15,15,29) = (als'bls'cls,‘))

= (6.9,7.0,9.9)

olu.)=[6.9,7,7. 1]
e

e ,u]=[0.29,2,3.1]

pue,us]=[0.8,2,5. 1] \q us]=(8,9,10]

LA['L].; :V'Z']=[1 :2:5]

olw:)=[5.2,5.5,5.5]

plwe,ws)=[0.6,1.7,3.8] .

S[vs]=[5.2,5.2,5.6]
o(vy) = 0(V15,15,1) = (115,m15,n15_1) =

(3.9,4.0,4.1),

o(vy) = 0(V15,15,2) = (115'm15,n15,2)

(3.9,4.0,4.2), e vvs .. 5(Voo)

= 0(V15,15,15,29) = (115,m15, rl15,29)
(3.9,4.0,6.9)

then B,, has atmost 59 edges which isshown in
Figure (3)

olw. |=15.9,4,4. 1]

pws 7 ]=(0.9,3,5.1]

wa)=[E,7,9) b(ve,w2]=10.8,3,5.1]

@ S
S
o[u:]=(6.2,7,7.2] /

Sl uzs|=[€.9,7,2.9]

L’l[u:' ,V.:.]=[1 :2:5]

b e,uas]=[1.9,2,3. 1]

] @
JPlw=]=(3.9,4,4.2)

wiwa,w2s]=[1.9,3,5. 1]

d

Slwzs|=[3.9.4,5.9)

Figure(1) ,(2) and (3) Triangular Fuzzy bistar graph B,
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Theorem 3.1.4:
The triangular fuzzy bi star graph B, ,with (n < 226) admits triangular fuzzy labeling.

Proof:
Let B,,with (n <226) be the bistar graph with '2n+2' vertices and '2n+1' edges.

To prove B, ,admits triangular fuzzy labeling. We have to prove that triangular fuzzy bistar graph satisfies
“(UO,WO) < J(u 0) and M(UO,VO) < O-(VO)

ﬂ(uo'ui,j,k) <oa(uy) and /l(uo'ui,j,k) <o(Ujr),

.u(vo'vi,j,k) <o(vy) and M(Vo'vi,j,k) <oWiji),

i=1tol5, j=1tol15 k=1to 30-(2-i)
From Algorithm 3.1.1, membership functions of the apex vertices, apex edge ,pendent vertices
and the pendent edges are defined as follows.

o ug —[0,1] 5 o(ug) = [ag, by.co]= [8, 9, 10]
o 1 Vo —)[0,1] e} O'(Vo): [lo, mo,no]: [5, 7, 9]

w ug X v = [0,1], 1 (ug, vo) = (lag — n, |, Iby — myl, Ico — 1p1)=(1,2,5)
Hence apex edge satisfies

w(ug vo)<o(Ug) and pu(ug, vp) < OV () ceerrrrmmmrernnrrenneeieeseseeessneenns ()
o u, —>[0,1] > o(u;,)=la b, c;| , i=1to 15,
j=1 t0 15
k=1 to 30—(2i-1)
where ai:M ....................... ©)
10
10a.+]
L 3
1= 10 '( )
10 b;+k
CJk:T ........................ (4)
o . Vi,j,k —)[O, 1] E] U(Vi,j,k): “i, mj,nj,kJ , i=1to 15,
j=1 to15
k=1 to 30— (2i-1)
where li :M ...................... ()
10
10|i+j
B ad FTTT TP 6
1= 10 ©)
10mj+k (7)
Ni ke e,
Tk=""10
M Ug XU ik —[01] > ﬂ(U01Ui,j,k)= |_Xi, yj,Zj,k,J , 1=1to0 15,
j=1 to 15,
k=1 to 30-(2i-1)
where X :‘ ao—cj,k‘ .......................... 8)
Vi _\bo—bj \ .............................. (9)
Zj,k —| Co — g | ............................ (10)
[JEAT
Published By: o 1eu®
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Now, Xj = ‘ ao—cj,k‘
[10bj+k} ‘
=|ag—|——
10
10[mai+1j+k
10
B 10
(10a; + j)+k
S e T
10[10a0—12 + |j+ itk
10
T | BT 10
[10ag—12+i+ j+k
= | B~ 10
12—i— j—k
| R EVET [ a
yi = |bo—bj |

_ bo—[(loai”)ﬂ

10
10 10ag—12 +1i + i)
10
= | Po- 10

[10ag—12 +i + j)} ‘
— bo _

i 10
10bg—10ag+12 —i — j)
= | | | e 12
vi= || ot a2)
Zj,k = | Co — g |
‘ [10a0—12+ i] ‘
= CO - —
10
1Oc0—10a0+12 —i
Zik = | | ————————| |, 13
e | ( 10 j | )
From (11),(12) and (13) ,pendent edges of o(u,) satisfies
,u(uo,ui_j_k) <o(uy) and u(uo,ui_j_k) <o(uig), forall i, jand Koo (14)
similarly,

) Published By:
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H o2V XV ik —[01] > /U(VO’Vi,j,k): |_pi, qj,rj,kJ , 1=1to0 15,
j=1 to 15,
k=1 to 30— (2i-1)

where  pj =‘I0—nj,k‘ ......................... @5)

Now, Pi = | lo—njk|

[10mj+k} ‘
lo —| —2—
10

10(1O|i+1)+k
|

B 10
° 10

I [(10Ii+j)+k]
o—| TR
10
10[10|0—12+|j+ ik
I 10
° 10

10lg—12+i+ j+k
o~ 10

_ ‘mo_[(lollig j)] ‘

10[10'0—12 + Ij 4 _])
10

10

[1019—12 +i + j)
10

10mg—101g+12 — i — j
q; = H o=10lo4 J)H ........................... a9)

I’j,kz |n0—li |

1019—12 +i
= Ng — T

Published By:
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1On0—10| O+12 —1i
rj,k = | [ 10 ) [ (20)
Therefore , from (18),(19) and (20) , pendent edges of a(v,) satisfies
we have ,u(vo,vi,j,k) <o(vy) and ,u(vo,vl-,j_k) <o), forall i,jand K................. (21)

Hence by (1),(14) and (21) triangular fuzzy bi star graph B, ,with (n <226) admits triangular fuzzy labeling.

Theorem 3.1.5:
The triangular fuzzy bistar graph B,,with (n < 226) satisfies triangular fuzzy graceful labeling.

Proof:
Let B,,with (n <226) be the bistar graph with '2n+2' vertices and '2n+1' edges..
To prove By,,admits triangular fuzzy graceful labeling. We have to prove that edges of triangular fuzzy star graph have the
distinct values.
Using theorem 3.1.4, we have

DU xXUG ik —[01] > ,u(uo,ui,j,k)z |_Xi, yj,zj,k,J , =1t 15,

j=1 to 15,
k=1 to 30—(2i-1)
where X = M )
10
yoo- [10b0—10a0+12 —i- j)}
] 10
[1000—10a0+12 —i )
Zj Kk =
' 10
Therefore , for any d,e,f,g,sandtei,jandk with (d,e,f)#(g,s,t)
1(uo uges) # 1 (Uo,Ugsr) o (22)

Vo X Vi jk —[01] > ,Ll(Vo,Vi,j,k)Z [pi, qj,rj,k,J , =11t 15,

j=1 to 15,
k=1 to 30-(2i-1)
12—-i—-j-k
where pi = [—J} .
Also 10
g - 10m—10lp+12 —i— j)
J 10
S 10ng—101g+12 —i
) 10
hence forany d,e, f,g,sandtei,jandk with
(d,e,H)=(g,s,t) Hence by (22),(23)and (24) the triangular fuzzy bi star
1(vo, vy ef) * U (UO'vg ot ) graph B,,with (n < 226) satisfies triangular fuzzy graceful
....................................... (23) B - labelling.
Also we have, for any i,j,k,
uug,vo) # 1 (uo JUijk ) and  u(ugy,vy) #
1 (Vo Vij g )i (24)
Published By:
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] . Membership function of | No of .Edges with
Membershlp function pendent vertices of B, , w (o, uijx) = (x5 Zk) -
of a(pe); V_er(t;CGZ OI;B)n'n G(UO) and U(Vo) are Xj = |ao - Cj,kl ,y] = |b] - bol Zj,k = |C0 - ail y
S.No 2(30) ; a o'mo' no) G( ui,j,k) = (ai.bj. Cj,k) w(vo vijx) = (pirgj Tjx)
' 0 0-770- 70 G( Vi,j,k) = (li,m]',nj'k) pi = |10 - nj,kl q] = |m] - mOl r‘j,k = |n0 - lll
and p ( U, Vo) = (lap = n, |, by = myl, [co — 1o )
Pendent edges
(a0, o, Coy | (g, mg,ng) | (& by Cjy (" my, nj,k) g Apex edge
[ ( Up, ui,j,k) H ( Vo, Vi,j,k) [ ( Up, Vo)
1 | (89,10) (5,7,9) 83,8485 | 535455 1 1
8.2,8.3, 5.25.3
2 (8.9.10) (5.7.9) 8.4t08.6 5.4t05.6 3 3
8.1,8.2, 5.1,5.2
3 (8.9.10) (5.7.9) 8.3t08.7 5.3t05.7 5 5
8.0,8.1, 5.0,5.2
4 (8.9.10) (5.7.9) 8.2t08.8 5.2t05.8 ! !
7.9,8.0, 495.0
5 | 6910 | (79 811089 | 511059 9 9
7.8,7.9, 4.8,4.9
6 | 68910 | (79 801090 | 501060 1 1
7.7,7.8, 47,4.8
7] 68910 1 (579 791091 | 49t06.1 13 13
7.6,7.7, 4.6,4.7
8 | 68910 | (79 781092 | 481062 15 15 1
7.5,7.6, 454.6
9 | 8910) | (79 771093 | 471063 17 17
7.4,7.5, 44,45
10| 6910) | (57.9) 761094 | 461064 19 19
7.3,7.4, 4.34.4
11 (8.9,10) (5.7.9) 7.5t09.5 45t06.5 21 21
7.2,7.3, 4.2,4.3
12 (8.9.10) (5.7.9) 7.41t09.6 4.41t06.6 23 23
7.1,7.2, 4.1,4.2
13 (8.9.10) (5.7.9) 7.3t09.7 4.3t06.7 25 25
7.0,7.1, 4.04.1
14 (8.9.10) (5.7.9) 7.2t09.8 4.2t06.8 21 21
6.9,7.0, 3.9,4.0
15 (8.9.10) (5.7.9) 7.1t09.9 41t06.9 29 29
225 225 1
Total no of edges of By, 451
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IV. CONCLUSION

We discussed triangular fuzzy bistar graph B, at most
451 edges. It has been proved that triangular fuzzy 7.
bistar graph admits triangular fuzzy labeling . Also we

shown that triangular fuzzy bistar graph B,, satisfies g
triangular fuzzy graceful labeling . Further research
work to be extended on some special fuzzy graphs.
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