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Abstract:
Background: Let G be a finite, simple, undirected, and non-trivial graph. A fuzzy graph is said to admit tri-
magic labeling if the number of magic membership values K;’s, 1 < i < 3 differ by atmost 1 and |Ki - K]l <

%for 1<, j<3,r>2

Methods: The fuzzy graph which admits a tri-magic labeling is called a fuzzy tri-magic labeling graph. The
fuzzy tri-magic labeling graphs are denoted by TmoG. A connected graph without any cycle is called a tree.
Results: 1t is established that non-isomorphic trees of diameter 5 admit Fuzzy tri-magic labeling.

Conclusion: In this paper it is proved that non-isomorphic trees of diameter 5 are Fuzzy tri-magic.
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I. Introduction

The graphs considered here are finite, simple, undirected, and non-trivial.! Graph theory has a good
development in the graph labeling and has a broad range of applications.”? Fuzzy is a newly emerging
mathematical framework to exhibit the phenomenon of uncertainty in real life tribulations. A fuzzy set is
defined mathematically by assigning a value to each possible individual in the universe of discourse,
representing its grade or membership which corresponds to the degree to which that individual is similar or
compatible with the concept represented the fuzzy set. In this paper it is proved that non-isomorphic trees of
diameter 5 are Fuzzy tri-magic.

II.  Definitions And Notations
In this section, we define the terms and notations essential for the formulation of our results.

Definition 1 Fuzzy graph
A fuzzy graph G: (o, ) is a pair of functions 6 : V = [0,1] and u: V X V — [0, 1], where for all u,v €V,
we have pu(u,v) < a(u) Ao(v).

Definition 2 Fuzzy Labeling
Let G = (V,E) be a graph, the fuzzy graph G: (o, 1) is said to have a fuzzy labeling, if 6 : V — [0,1] and p :
V x V —[0,1] is bijective such that the membership value of edges and vertices is distinct and p(uv) <
c(u)No() forallu,v € V.

Definition 3 Magic membership value (MMYV)?
Let G: (o, 1) be a fuzzy graph; the induced map g:E(G) — [0, 1] defined by g(uv)=o(u)+ p(uv) + o(v) is
said to be a magic membership value. It is denoted by MMV.

Definition 4 Fuzzy tri-magic labeling
A fuzzy graph is said to admit tri-magic labeling if the magic membership values K;’s, 1 < i < 3 are constants

where number of K;’s and K;’s differ by at most 1 and |Kl- - K}| < 1ior for 1<i,j<3,r>2.

Definition 5 Fuzzy tri-magic labeling graph

A fuzzy labeling graph which admits a tri-magic labeling is called a fuzzy tri-magic labeling graph. The fuzzy
tri-magic labeling graphs are denoted by TmG.

Definition 6 Diameter of a graph
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The maximum distance between two vertices of a tree is called the diameter of a graph.

Definition 7 Tree
A connected graph without any cycle is called a tree.’

Notation 157
Let T;! Ltztat, 1S @ tree obtained by attaching m pendant edges, n pendant edges, a pendant edges and b pendant
edges to the path P; at the vertices vy, 41, Vg, 41, Vey41 and vy, 44 TESPECtively.

III.  Main Result
Theorem 1: The tree Tg,3‘4,5 of diameter 5 admits fuzzy tri-magic labeling (for m = 1(mod 3)).
Proof:
Let G be a tree Tg,3,4,5 of diameter 5. |[V(G) | =m+n+a+b+6and |[E(G) | =m+n+a+b+5.
Let the vertex set and edge set of T§,3‘4l5 be
vie)={vp1<j<6ju{wpl<j<mjufxpl<j<nlu{y:l1<j<alufz:1<j<b}and
E(G):{vjij:l <j< S}U {vzwj: 1<j< m}U {v3xj: 1<j< n} U{v4yj:1 <j< a} U{vszj:l <j< b}
Let » = 2 be any positive integer.

Case (i) If m = 1(mod 3)
Define o : V. — [0, 1] such that
o(v) = (@m+2n+2a+2b+32-)= 1<j<6

a(w])—(2m+2n+2a+2b+25 ])F forlgng'1
a(w;) = (2m +2n+ 2a + 2b + 24 — /)F for =24 1< <200
o(w;) = (@m+2n+2a+2b+23-)) — for@HSjgm
Subcase (i) If n = 0(mod 3), a = 0(mod 3)
a(x])—(m+2n+2a+2b+23—])ﬁ forlsjsg
cr(x])—(m+2n+2a+2b+22—])— for§+1§j§2?n

2 .
a(x])—(m+2n+2a+2b+21—])ﬁ for?n-%lg]gn
o(yj))=(m+n+2a+2b+21- ])— forlSjsg
o(y;)=(m+n+2a+2b+20- 1)1—0T for§+1§j§23—a
o(y))=(m+n+2a+2b+19-)) = for =+1<j<a
Subcase (i)a If b = 0(mod 3)

. _b
a(zj) (m+n+a+2b+19 — ])1—0T forlslsg

b . 2b
a(zj) (m+n+a+2b+18— ])mr for§+ls]s?
o(z)=(m+n+a+2b+17-j) — for%“gjgb
Subcase (i)b If b = 1(mod 3)
O‘(Zj) (m+n+a+2b+19— ])F for1<]<b%2
o(z))=(m+n+a+2b+18— ])F fr(—)+1<]<2b+1
o(z))=(m+n+a+2b+17 - ])1—0T fr(2b+1)+1S]Sb
Subcase (i)c If b = 2(mod 3)
o(z))=(m+n+a+2b+19— ])F for1<]<w
o(z)=(m+n+a+2b+18— ])1—0T for(—)+1g < 20+D
2b+1

a(zj) (m+n+a+2b+17 — ])1—0T for (3)+1<]<b
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The magic membership values of Ki’s, 1 < i < 3 and number of Ki’s, 1 < i < 3 are tabulated in Table no 1.

Table no 1: The magic membership values of Ki’s, 1 <i < 3 and number of Ki’s, 1 <i < 3.

Number of K;'s,

Nature of m,n,a | Nature of b Edges MMV K;'s, 1<i<3 ber of
g(vow)  if1<j<T=
9(vx) r1<j<3 4m+4n+4a+4b+62 ! b+s
— m+n+a+b+ .
gWyv,), g(w,v3) . (4m n a' )10T —— fori=1
!J(WV;) if 1 S]S; fori=1
. . b
oloz) 1<) <t
g(vw) if 1<) <202
9(vsx;) if§+1§j§2?"
1
V3V, ), VU,V . .
= ( 3}(3 4)fﬁg5-415<) _ (4m +4n+4a+4b+61) - m+n+3a+b+s fori=2
s SN tyTi=) ) fori=2
S g(vszj)  if;+1<j <7
W gwz)  ifls<i<!
=
g(vzwj) if @+ 1<j<m
g(v) I Z+1<j<n
o 9(Wsvs) (4m +4n + da + b + 60)— | mentarbss
< i ifti1<j < 107 ——— fori=3
3 g(my]) ty+lsj=a fori=3 3
: (vsz)  if2+1<j<b
= g\Vsz; = <j=<
(=] ; .
i 9uz)  if1<i<;
s
&
=
g -1
£ g(v,w;) if1<j<™—
(=] ) )
i glvsx)  ifl<j<z )
= 9(W1v), g(vpvs) (4m +4n+4a+4b+62)— | mintasvsr o
= (y)  if1<j<? _ 00 | T
9 J B
3 . TS, fori=1
VE g(vszj) ifl1<j < =
h 9(vz)  if1<i <3
g
o m—1 . 2(m-1)
g(vow) if -+1<j<="—
_ g(vsx;) if§+1s1'g2?"
% g3v,), g(vavs) 1
g 9(vy;) if§+ 1<j g%“ (4m +4n + 4a + 4b + 61) o m+n+:+b+4 fori=2
- b2 . 2p+1 L
— )if=4+1<j <25 fori=2
Il 9(vsz) i3 Y
= 9(vaz;) ifo+1<i<7
9uz)  if1<i<:
g(vzwj) if @+ 1<j<m
9(vsx)) if%"+1s]‘§n
g(sve) 1
9(174%') ifzs—a +1<j<a (4m +4n + 4a + 4b + 60) TG m+n+:+b+4 fori=3
9(vsz) ifZ2+1<j <b fori=3
9wz)  ifE+1<i <l
9wz)  if1<i <
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Nature of m,n,a | Nature of b Edges MMV K;'s,1<i<3 N“mlbjli’ 2f3K S,
g(vaw) if1<j<™2
g(vsx) if1<j<?
9(1vy), fq(vzv3.) a (4m+4n+4a + 4b + 62) W mintatbte oo
gy)  ifl<j <2 3
b1 fori=1
9(vsz)) if1<j <—
g(w,z) if1<i Sé
g(vow;) if —+ 1<j< 2("; D
9(vsx;) 1f3+1£]£?
9(wsvy), g(v,vs) ,
o o a . a
_f: g(my,) if = 5+ 1<j <5 (4m+4n+4a+4b+61) TG m+n+:+b+6 fori=2
g g(vs ) 1f—+1<] <2(b+1) fori=2
~ g(w,z) 1f3+1<z<—
1]
< g(w,z) if1<i s;
g(vow;y) if == Z(m Vi1<j<m
9(vsx;) 1f?+1sjsn
9(v576) .
g(vy)  ifE+1<j <a (4m + 4n + 4a + 4b + 60) T mens gy
g9(vsz) if === (b“) +1<i<b fori=3
9g(,z;) 1f3+1SiSl
9vz)  if1<i<:

Subcase (ii) If n = 0(mod 3),a = 1(mod 3)
J(XJ)—(m+2n+2a+2b+23_]) — for 1< 52

J(XJ)_(m+2n+2a+2b+22—]) f0r3+1§]‘§2_“

o(x;) = (m+2n+2a+2b+21-)) iz forg—n+1<j<;
o(y;))=(m+n+2a+2b+21- 1)— f0r1<]<i2
cr(yj) (m+n+2a+2b+20-— ])W for(—)+1<]<za+1
a(y]-)=(m+n+2a+2b+19—])1—0T fr(za+1)+1S]Sa
Subcase (ii)a If b = 0(mod 3)

o(z)=(m+n+a+2b+19-j) — forlgjgg
o(z))=(m+n+a+2b+18— ])1—0T for%+1£j£?
o(z)=(m+n+a+2b+17-)) = for Z2+1<j <b
Subcase (ii)b If b = 1(mod 3)

o(z) = (m+n+a+2b+19 - 1)1—0T for 1<j <2
o(z)=(m+n+a+2b+18—j) — i for (u)+1g]g2b3”
O'(Zj) (m+n+a+2b+17 — j)wr fr(2b+1)+1gjgb
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Subcase (ii)c If b = 2(mod 3)

a(zj)z(m+n+a+2b+19—j)
o(z))=(@m+n+a+2b+18—))
a(zj)z(m+n+a+2b+17—j)—

. _ b1
— for 1<j £—
107 ) 3
1 -1 2b-1
- iy <j <=
o for(3)+1_]_3
1 2b-1

10"

for (T)+1S] <b

The magic membership values of Ki’s, 1 < i < 3 and number of Ki’s, 1 < i < 3 are tabulated in Table no 2.

Table no 2: The magic membership values of Ki’s, 1 < i < 3 and number of Ki’s, 1 <i < 3.

Nature of MMV K;'s, Number of K;'s,
mna Nature of b Edges 1<i<3 1<i<3
g(vw;)  if1<j< mT_l
9(vsx;) if1<j <§ 1
gWyv,), g(v,v3) " (4m+4n+4a+4b+62)ﬁ mInrart? fori=1
. . a+ .-
g(’h}’j) ifl1<j ST fori=1
. . b
9(vsz) if1<j <3
.o m=1 . 2(m-1)
g(vzwj) 1fT+1£] ST
.o n . 2n
o 9(vsx;) ifS+1<j<= .
= (v3v,), g(v,v5)
S (a3 g 3if4ig+41 5< _zan (4m + 4n + 4a + 4b + 61) o | e o
g gLb; s, TSI fori=2
(=} . .
m g(vszj) if §+ 1<j < 5
< glvz)  if1<i <t
SRR
333
- -
moy 2me1)
gec g(vaw)) if——+1<j<m
9(vsx;) ifz?n+1San
9(Wsvs) (4 + 4n + 4a + 4b + 60)—— | menrarvrs ,
o) i i1<) <a T | B fori 3
J 3 - = fori=3
9(vsz) i +1<j <b
glvez)  if1<i <t
9(vow;) if1<j< mT_l
5 9(vsx;) if1<j Sg
1
S v,1,), g(v,v
& e 5() 1 2)151( <2 ]_3)< as2 (4m +4n + 4a + 4b + 62) o7 m+n+:+b+6 fori=1
. 1 B fori=1
. . b-1
.lg g(vszj) if 1 S] < T
gwz)  if1s<is:
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Nature of MMV K,'s, Number of K;'s,
mna Nature of b Edges 15is§ 15i53£
g(vawy) i1 <20
g(vng) if13—1+15j52?n
gWsv,), g(v,vs) 1
9(vay)) if2 4 <j <22 (4m+4n+4a+4b+61) TG mintatbte o L
9(vsz;) ifb731+1<j<21’il fori=2 3
55 N =/ =3
ol .2l
g(z) if c+1<i =<7
g(w,z) ifl1<i S%
g(vzwj) if@+l£j£m
g(v3xj) ifz?"+1San
9(Wsve) 1
g(vy;) ifza;'l +1<j<a (4m +4n + 4a + 4b + 60)W mintatbts oL g
(2ot i fori=3 :
9(vsz) if——+1<j<b
g(W,z;) ifi+1<i<l
441 3 = ==
gwz)  if1<is<t
g(vzwj) if1<j< mT_l
g(v3xj) if1<j Sg )
9@iva), gvvs) (4m+4n+4a+4b+62) 1 | memasnes (L
. if1<i <%=
gE”‘”@ if1<j L fori=1 :
g(vsz; ifl1<j <—
. i
g(,z;) ifl<i <-
— 3
3e]
=
=]
g
(3\}
1] - -
< glvaw)  if 41 <X
9(vsx;) if§+1SjS%"
gWsv), g(v,vs) 1
a(vay)) if “3ﬁ+1 <j S2a3_+1 (4m +4n + 4a + 4b + 61) To7 | Tt poioo
it ot fori=2 :
9(vsz) if—+1<j <
9(v,z) if35+1<i<23
4 3 )
gwz)  if1<ist
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Nature of MMV K;'s, Number of K;'s,
mna Nature of b Edges 1<i<3 1<i<3
g(vw) it R41<j<m
g(vng) lf?'f‘lSan
gWsve) 1
9(vay;) 1f2“”+1 <j<a (4m +4n + 4a+ 4b + 60)ror | minvasss ;oL g
g(vszj) if221 3 +1<j <b fori=3
9wz) iR +1<i <1
g(wz) ifl1<i Sé
Subcase (iii) [f n = 0(mod 3),a = Z(mod 3)
a(x,)_(m+2n+2a+2b+23—]) — for 1 <j gg
)
a(x,)—(m+2n+2a+2b+22—])wr for§+1§]§?“
a(x])—(m+2n+2a+2b+21—])— forz?n+1§j§n
o(y;)=(m+n+2a+2b+21- ])F for1<]<i1
a(y;) = (m+n+2a+2b+20— J)F for(T)+1s]s@
J(y,-) (m+n+2a+2b+19 — ])1—0r for@+1gjga

Subcase (iii)a If b = 0(mod 3)
a(zj) m+n+a+2b+19—-j) —

10*
a(zj) (m+n+a+2b+18—j) — mr for§+13js?
a(zj) m+n+a+2b+17-j) — 10T for%+1§j§b

Subcase (iii)b If b = 1(mod 3)
o(z)=(m+n+a+2b+19-)) — forlsjgﬂ

o(z))=(m+n+a+2b+18—)) 1; for%+1;j g@
o(z)=(m+n+a+2b+17—j) = for 224 1<j <b
Subcase (iii)c If b = 2(mod 3)

o(z)=(@m+n+a+2b+19— ])1—0T for 1 <j 5%
o(z))=(m+n+a+2b+18— J)F for(—)+1<] ﬂ
o(z))=(m+n+a+2b+17 - ])1—0T for (T)+1S] _b

The magic membership values of Ki’s, | < i < 3 and number of K;’s, 1 < i < 3 are tabulated in Table no 3.
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Table no 3: The magic membership values of Ki’s, 1 < i < 3 and number of Ki’s, 1 <i < 3.

Nature of Nature of Ed MMV K;'s, Number of K;'s,
mn,a b ges 1i<3 1<i<3
g(vzwj) if1<j< mTﬂ
g(vng) if1<js< g (4m + lin +4a+4b m+n+a+b+6 fori
9iv2), g(wovs) +62) 157 T o=
. . a+
g(vy;)  if1<j <= fori=1
g(vszj) ifl1<j Sg
g(vw;)  IfE=+1<)<
D 2(m-1)
= 3 (4m+4n+4a+4b
§ g(v3x]-) if §+ 1<j< z?n +61) 1 m+n+a+b+6 fori=2
S g3y, g(vav5) %(?rri=2
. 9(ny) i H1<) <
2(a+1)
. ZEm—l) .
g(vzwj) 1fT+1£]£m
o2 .
g(vax;))  ifT+1<j<n (4m+4n+4a+ 4b
9(wsve) 1 mintarbis oo
+60)— fori=3
g(v4yj) jf 2@t +1<j<a 107 3
5 fori=3
9(vsz;) if?+1£j <b
wln o LA - l
g(vw)  if1<j<™2
glvax;)) ifl<js<z (4m+4in+4a+4b
g,v,), g(v,v3) L +62) G mARAarOS fori=1
. . a+
e g(vay;))  if1<j <=5 fori=1
R g(vsz)  if1<j <22
S8 ;
om—1 .
(T @ 2m-1)
Ees g 3 (4m+4n+4a+4b
g gvsg) if5+1<j<T F61)— TAEEDES fori=2
§’ IWsvs), g(vavs) 107, :
b o a¥1 . fori=2
i 9(vy;) if -+1<j <
< 2(a+1)
.~ 2(m-1) .
g(vaw)) if——+1<j<m
.o 2n .
9(vax) i THI<js<n (4m + 4n + 4a + 4b
9(Wsve) 1 mntatbts oL 4
oy Eiigjcq | TG .
9(vsz) if—z(b;I) +1<j<bh fori=3
gliz)  if1<i <t
g(vaw)) if1<j< mT_l
9(vsx;) iflsjsg (4m+£in+4a+4b
LGNGO +62) 75 MR fori= 1
. . a+
@ g(vy;)  if1<j <= fori=1
T 9(vsz;) ifl<j < %
g
& g(vzwj) if mT_l+ 1<j<
11l 2(m-1)
< 5 (4m+4n+4a+4b
g(v3xj) if§+1sjsz?n +61) L mintarbtt fori=2
-
9(sv,), g(v,4v5) %grizz
.oat+l .
9(vy;) if -+1<j <
2(a+1)
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Nature of Nature of Edges MMV K;'s, Number of K;'s,
mna b g 1<i<3 1<i<3

.~ 2(m-1) .
g(v,w;) if = —+1<j<m

g(v3xj) ifz?"%-lSan
9(vsv6)

1

g(v4yj) if@+ 1<j<a + 6O)W 3
z fori=

g(vszj) ibeS—1+1Sj <b ori=3

g(w,z;) ifl1<i Sé

(4m+4n+4a+4b

m+n+a+b+4

fori=3

Subcase (iv) If n = 1(mod 3), a = 0(mod 3)

J(xj)z(m+2n+2a+2b+23—j)# for 1< g“sﬁ
J(xj)z(m+2n+2a+2b+22—j)# for(“sﬁ)+1SjS2n3+1
O-(xj)z(m+2n+2a+2b+21—j)% for(2n3—+1)+1gjsn
a(y]-)=(m+n+2a+2b+21—j)$ for 1<j <2

o(y)) = (m+n+2a+2b+20-)) = for S+1<j<=
o(y)=(m+n+2a+2b+19-)) — for =+ 1<j <a

Subcase (iv)a If b = 0(mod 3)

a(zj)=(m+n+a+2b+19—j)$ forlgjsg

o(z)=(m+n+a+2b+18—j) — for 2+ 1<j <2

a(zj)=(m+n+a+2b+17—j)$ for%+lgjgb

Subcase (iv)b If b = 1(mod 3)

o(z)=(m+n+a+2b+19-j) = for 1<j <=

o(z)=(m+n+a+2b+18—j) — for (5)+1<j <2
1 2b+1

a(zj) =(m+n+a+2b+17 —j)
Subcase (iv)c If b = 2(mod 3)

a(zj)=(m+n+a+2b+19—j)%or forlsjg%
o(z)=(m+n+a+2b+18—)) o for (S +1<j <22
J(Zj)=(m+n+a+2b+17—j)%0r for (2b3—1)+1Sij

The magic membership values of Ki’s, 1 < i < 3 and number of Ki’s, 1 <i < 3 are tabulated below in Table
no 4.

Table no 4: The magic membership values of Ki’s, | < i < 3 and number of Ki’s, 1 <i < 3.

Nature of Nature of Edges MMV K|'s, Number of K;'s,
mna b g 1<i<3 1<i <3
It ‘ o
G P~ glvwy) if1<j<—
N . , 2
2 r\"g .g g(v3xj) ifl<j= nT (4m + 41n +da+ab mintatbt7 o L
S< S & g(1v,), g(v,v5) +62)— 3
VEQE o ( ) fl<i<® 107 1
- E3 I AN HL=7=3 fori=1
'é - < 9(vsz)  if1<j <2
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Nature of Nature of Edges MMV K;'s, Number of K;'s,
mn,a b & 1<i<3 1i<3
glvw)  ifE=+1<)<
2(m-1)
. n%—z . 2n+1 (4m +4n+4a+4b m+n+a+b+4 .
g(v3x]-) 1fT+IS]ST +61) 1 ——fori=
9Ws,), g(vavs) ) %Or_ 5 2
o a . a ori=
g(v4y]-) if-+1<j <—
(vsz) if§+1<'<é
g\Vs ‘j 3 =] = 3
. 2(m=-1) .
9(vow;) if —("; +1<j<m
cp 2N+l .
g(v3x-) if—+1<j<n
7 3 (4m+4n+4a +4b mAntatbie
9(Wsve) 60 1 fforlz
g(v4yj) ifzs—a+1Sj <a + )W 3
g(vszj) if?+15j <b fori=3
gwz)  ifl<i<t
g(v,w) 1<
. . +2
g(v3xj) if1<j< nT (4m + lin t4a+4b mintatbte oo
gW1v,), g(v,v3) +62)—
K T _a 107 1
g(vay;)  if1<j<z fori=1
9(vsz)  if1<j <=
g(vw)  ifEE+1<)<
,(:':\ 2(m-1)
~= 3
§ g(v3xj) i nT+2 +1<j< % (4m+ lin + 4a + 4b MAnths6 forie
1 9(wsvy), g(vvs) +61) 107 : 2
I 9(vy;) if§+1£j S%ﬂ fori=2
= .o b-1 . 2b+1
g(vszj) lfT‘l-lS] ST
ali 2) if1e ot
.p 2(m-1) .
9(vaw)) if=—=—+1l<j=m
.o 2ntl .
; o <j<
9(vsx;) if—=+1<j=<n (4m + Kin +4a+4b menbarves o
9(17521;5) +60) — 3
9(vy;) ifS+1<j <a %O - 3
ori1=
9(vsz) if2b3—+1+lsj <b
L Ay A | . l
g(vaw)) if1<j< mT_l
. . +2
g(v3x,-) if1<j SnT (4m+4n+4a+4b minsatbis o
gyv,), g(v,v3) . +62) TG 3 |
g(vay;)  if1<j<3 fori=1
g(vsz)  if1<j <22
g(vw) 41 <
=) 2(m-1)
- 2(m-1)
= 2 _— (4m+4n+4a+4b a5
S g(vax)) it +1<j< TR 1 AR fori=
g / 3 3 +61)— 3
N IW3vs), g(vavs) 10" B 2
Il 9(vay;) if§+1sj Sz?a fori=2
= glvsz)  if 1< <22
5% 3 =) =5
- 2(m—1) ;
g(vzw}-) 1fmT+1S]Sm
.o 2N+l .
9(vsx;) if =—+1<j<n 4
m+4n + 4a + 4b
9(Wsve) ¢ 1 TR fori =
9(vy;) if23—a+1Sj <a +60) 7o 3
g(vszj) if2b3—_1+1sj <b fori=3
L
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Subcase (v) If n = 1(mod 3), a = 1(mod 3)

a(x,-)—(m+2n+2a+2b+23—j)i f0r1<]<“_+2
a(x,)—(m+2n+2a+2b+22—]) — for (—)+1<]<2n+1
a(x,)_(m+2n+2a+2b+21—])— for (Z“H)HS]SH
o(yj))=(m+n+2a+2b+21- ])W for1<]<ﬂ
o(y;))=(m+n+2a+2b+20- ])— for(—)+1<]<2a+1
a(yj) (m+n+2a+2b+19— ])F ff(T)+1S]Sa
Subcase (v)a If b = 0(mod 3)

a(zj) (m+n+a+2b+19 - ])10T forlgjsg
o(z)=(m+n+a+2b+18 - ])mr for 2+1<j <2
a(zj) (m+n+a+2b+17 — ])mr for%+1§jgb
Subcase (v)b If b = 1(mod 3)
a(zj)=(m+n+a+2b+19—j)i forlsjs%
o(z)=(m+n+a+2b+18— ])1—0T for =241 <j <202
a(zj) (m+n+a+2b+17 — ])— for@+lsjsb
Subcase (v)c If b = 2(mod 3)

o(z)=(m+n+a+2b+19-j) — for 1<j <2
o(z)=(m+n+a+2b+18—j) — for(bi)+1<,<2b_1
a(zj) (m+n+a+2b+17 — ])F for(T)+lg]gb

The magic membership values of Ki’s, 1 < i < 3 and number of Ki’s, | < i < 3 are tabulated in Table no 5.

Table no 5: The magic membership values of Ki’s, 1 <i < 3 and number of Ki’s, 1 <i < 3.

Nature of Nature of Ed MMV K;'s, Number of K;'s,
mn,a b ges 1<i<3 1<i <3
9(vow;) if1<j< m—_l
VaXs if1< <ﬂ (4m+4n+4a+4b
g( : ]) ] 3 m+n+a+b+6 s
9(1v2), g(W,v3) +62) ——F—fori=1
-1 10"
™ 9(vay)) if1<j <= 3 fori=1
= . . _b
§ 9(vsz;) iflsj <z
:‘/ o m—1 .
I g(vaw;)) fT—+1<j<
s L)
- -
.8 -g g(v3x-) if n_+2 +1< } < 2113+1 (4m + 471 + 4a + 4b I
& g 9wsv), 9(174175) +61)— = LALLELCAL TR
. a— .
o = g(vayy)) i +1<j < fori=2
e S 2a+1
o ® 2b
= g(vsz))  if7+1<j <2
S
£ glvaw;)) if 2(’" D)<
= m
: (vax))  IFEE+1<)< (4mo+ 4+ da+ 4
g 9\vs; ! srsn mTan T Ad mintatbe3 oo
9(1;51761) + 60) TG 3 or1=
. a+ . 3
g(v4y}) if +1<j <a fori=3
9(vsz) 1f3+1sj <b
glvez)  if1<i <t
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Nature of Nature of Ed MMV K;'s, Number of K;'s,
mn,a b ges 1<i<3 1<i <3
9(vow;) if1<j< m—l
2
g(U3Xj) if 1 < J < ﬂ (4m + 4—71. +4a+4b m+n+a+b+5 .
———— fori=
g(w11,), g(v,v3) + 62)— 3
. . a-1 107 1
g(v4yj) ifl1<j == fori=1
. Rt
g(vszj) ifl<j<-—
g(vzwj) if mT_l+ 1<j<
2(m 1)
@ —_—
T g(vng) fﬂ+1<] < il (4m+4n+4a+4b
g m+n+a+b+5 .
= 9(W3v), 9(174175) +61) 15 T fori=2
. a— .
i g(uy;) f+1<) < fori=2
~ 2a+1
317 1
9(vsz) if —+1<j <
g(vzwj) if =—— Z(m Y1 <j<
m
2n+1
9(vsx;) ifZ—+1<j<n (4m + Ain + 4a + 4b mintatvs
9(1;5'1?) +60) — 3 ori=
a .
g(v4yj) if +1<j<a %(())ri: 3 3
g(vszj) 1f2(b Vg <] <b
g(,z;) 1f1 <i< ;
g(vzwj) if1<j< mT_l
9(vsx)) if1<js< nT” (4m + 41-n +4a+4b mintarbt7 oo
g(1v,), g(v,v3) +62) 3
a-1 10" 1
g(vyy)  if1<j <= fori=1
g(vszj) ifl1<j < E
g(vaw)) if mT_1+ 1<j<
2(m 1)
o
2 9(vsx;) 1f—+1<]<% (4m + 4n + 4a + 4b
1 .
g 93, g(vavs) +61)— T fori =2
N pa-1 . 107
i g(vy;) if+1<) < fori=2
=~ 2a+1
g(vszj) fbi+1<] <
g(v,w;) if =—— Z(m Vi1<j<
m
2n+1 .
9(vsx;) if +1<j<n (4m + 4n + 4a + 4b mimrarors o
g("s”s) +60)— 3 B
g(vy)) i +1<j<a %3: i=3 ’
g(vsz}-) 1f2b—1+1<] <b
g(W,z;) ifl<i < 5
Subcase (vi) If n = 1(mod 3), a = 2(mod 3)
+2
U(x})—(m+2n+2a+2b+23—])m forl<]<n—
1 +2 2n+1
a(x) = (m+2n+2a+2b+22-)) — fr(“—)+1 <
N 1
a(x]-) =(m+2n+2a+2b+21—j) o
N1 -
a(y]-)=(m+n+2a+2b+21—j)m forlS]ST
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for (2‘3;1) +1<j< 233'1

for =) +1<j <a

a(yj)z(m+n+2a+2b+20—j)%
J(yj)z(m+n+2a+2b+19—j)$

Subcase (vi)a If b = 0(mod 3)

a(zj)z(m+n+a+2b+19—j)$ forlSjgg
o(z)=(m+n+a+2b+18-)) = for 2+1<j <=2
G(Zj)=(m+n+a+2b+17—j)% for?+15jgb
Subcase (vi)b If b = 1(mod 3)
J(zj)z(m+n+a+2b+19—j)$ forlSijSLZ
a(zj)z(m+n+a+2b+18—j)% for(bsﬁ)+1SjS2b+1
a(z,-)=(m+n+a+2b+17—j)1im for(2b3—“)+1gjgb
Subcase (vi)e If b = 2(mod 3)
o(z)=(m+n+a+2b+19—j) — for 1<j <2
G(Zj)=(m+n+a+2b+18—j)$ for(%)+1gj3@
U(Z,-)=(m+n+a+2b+17—j)1ior for@JJSjgb

The magic membership values of Ki’s, 1 < i < 3 and number of Ki’s, | < i < 3 are tabulated in Table no 6.

Table no 6: The magic membership values of Ki’s, 1 <i < 3 and number of Ki’s, | < i < 3.

Nature of Nature of Edges MMV K;'s, Number of K;'s,
mna b . 1<i<3 1<i<3
. . m-—
g(UZWj) ifl<j< 3 (4m + 41'n +4a+4b m+n+a+b+5 fori=
. . n+2 — =
g(v3xj) if1<j< - +62) G 3 |
I~ g, v,), gw,v3) fori=1
B g(v,w;) ifmT_l+1sjs (4m +4n+ 4a + 4b
- 1 min+at+b+5 .
& 2(m-1) +61)10 ——fori=2
S 3 r
i Al v TR WP PRt fori=2
.o 2(m-1) .
< g(vow;) if =2 —=+1<j< (4m + Ain +4a+4b S
“ — T fori=3
= et . 60 1or
S 9(vsx;) if =—+1<j<n fori=3
§ g(vwy) if1<j<™t (4m+4n+4a+4b
. 2 1 mtn+a+b+7 .
U g(vsxy)  if1<j<TE +62) 7o TR fori=1
P o 9(W,v,), g(w,v5) fori=1
3 3 g(vw)  ifE=+1<)< (4m + 4n + 4a + 4b
2(m-1) 1 m+n+a+b+4 .
§/ § Tz - +61) o EEE— fori=2
Il il g(vsx)  iFE+1<j<? fori=2
e < .~ 2(m-1) .
~ g(vaw)) if o=+ 1<) < (4m +4n+4a +4b
m+n+a+b+4 f()ri _ 3
3 et . +60) 10"
£ 9(vs%)) f—+lsjsn fori=3
" g(vw) if1sj<T= (4m+4in+4a+4b
g g(vx) if1<j<™2 +62) 7 DHRTADEE fori=1
o g(1v2), g(W,v3) fori=1
b g(vow;) ifmT_l+1§jg (4m + 4n + 4a + 4b
é 2(m=1) +61) % miAntarbte oL o
IN] 3
I alv.x.) iF2y 1< fori=2
< if 20mmD) i 4m + 4n + 4a + 4b
VWi if +1<j< (4m
9(vaw) 3 J 1 manta+b+3 . .
m + 60) 107 ———fori=3
op 2 1 .
9(vsx;) it +1<j<n fori=3
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Subcase (vii) If n = 2(mod 3), a = 0(mod 3)

o(x) = (m+2n+2a+2b+23—-j) — for 1 <j <™=
o(x;) = (m+2n+2a+2b+22—j) — for (o) +1<j <22
J(xj)z(m+2n+2a+2b+21—j)# forz(n3+1)+1§jgn

N 1 .
a(yj)z(m+n+2a+2b+21—])? fOI‘lS]SZ 2

. a . a
a(yj)z(m+n+2a+2b+20—])m for S+1<j <5

. 1 2a .
O'(yj):(m+n+2a+2b+19—])ﬁ for Z+1<j<a
Subcase (vii)a If b= 0(mod 3)
a(zj)z(m+n+a+2b+19—j)% forlgjsg
J(zj)z(m+n+a+2b+18—j)$ for§+1§j§?
a(zj)=(m+n+a+2b+17—j)$ for%+lgjgb
Subcase (vii)b If b = 1(mod 3)
a(zj)z(m+n+a+2b+19—j)$ for1gjg%
o(z)=(m+n+a+2b+18—)) — for%HSjS@

N 1 2(b-1) .
a(zj)z(m+n+a+2b+17—])ﬁ for 3 +1<j<b
Subcase (vii)c If b = 2(mod 3)

~ 1 . b+1
a(zj)=(m+n+a+2b+19—])1—0r for 1<j <=

N 1 b+1 . _ 2b-1
a(z)=(m+n+a+2b+18—)) — for () +1<j <=~
O'(Zj)z(m+n+a+2b+17—j)$ for(2b3_1)+1Sij

The magic membership values of Ki’s, 1 < i < 3 and number of Ki’s, | < i < 3 are tabulated in Table no 7.

Table no 7: The magic membership values of Ki’s, 1 <i < 3 and number of Ki’s, 1 <i < 3.

Nature of Nature of Edges MMV K;'s, Number of K;'s,
mna b g 1<i<3 1<i<3
o . _me
3 g(vwy)  if1<j<T=
é 9(”3’9‘) ifl<j< nTH (4m + 41n +4a+4b mintatbte oo
S — fori=
M g(w11,), g(v,v3) . +62) Tor 3 |
s 9(174}’1‘) ifl1<j =3 fori=1
~ ~ . . b
% % g(vszj) ifl<j < 3
° S}
£ g
S m—1 ;
1 n g(vzwj) if mT+ 1<j<
s = 2(m-1)
> 3
% g(v3xv) ifn—H+1SjS (4m+4n+4a+4b
S J 3 1 m+n+a+b+6 .
g 2(n+1) +61)10r ——fori=2
~ 3
— i
M 9(wsvy), g(v4vs) ) fori=2
. a . a
g 9(vy;) ifS+1<j <=
alv.z.) if2r1<i<®
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Nature of Nature of Ed MMV K;'s, Number of K;'s,
mn,a b ges 1<i<3 1<i <3
g(vzwj) if ——= 2(m Diq <j<
m
g(v3xj) if =——= Z(HH) +1<j< (4m+4n+4a+4b
n + 60) 1 m+n+a+b+3 fori=3
952 o
g(v4yj) ifzs—a+1Sj <a o=
g(vsz)  itZ+1<j <b
g(vaw) if1<j<™2
g(v3xj) if1<j< "TH (4m+ lin t4a+4b maAntarbts oo .
9. gy +62) oo I
g(”4yj) if1<j =3 fori=1
9(vsz) ifl1<j < ;
g(vwy)  ifE=+1<)<
P z(m 1)
= 4m + 4n +4a+4b
§ g(v3xj) if 11 +1 <] = ( m+n+a+b+5 .
= M +61)10T — fori=2
Il 3 fori=2
< gWs,), g(vavs) )
. a . a
9(vny;) 1f—+1<] <=
g(vzwj) if =—— Z(m Vi <j<
m
g(v3xj) if 200D 2(n+1) t1<j< (4m + 4n + 4a + 4b mintasrs o
n +60)— Tn .
9(1752175) fori=3
9(vy;) if—a+1Sj <a
alv.z) 2(b 1)-4-1 <i
g(v,wy) 1<
g(v3x}-) ifl1<j< ”_*'1 (4m + 4n +4a+4b mAntatht7 o
3
9W1v2), g(W,v3) . + 62) TG 1
g(”4y}') ifl<j <§ fori=1
9(vsz) if1<j <22
g(vaw)) if mT_1+ 1<j<
—~ Z(m 1)
- 2Gn-1)
= 4 4 4 4
§ g(v3xf) lfn_+1+1<]< tm + n+ arab min+a+b+4 .
oA 2(n+1) +61)— - ———fori=2
m : 11°c())r1—2
Y 9(w3v,), g(vav5) )
. a . a
9(vy;) 1f§+1S] <5
[ e b+l L.
g(vzw}-) if —— Z(m Vi <j=<
m ( ,
2(n+1) . 4m + 4n +4a+4
g(v3x/) if——+1</j< m+n+a+b+4 .
n +60)10r ——fori=3
9(1752176) fori=3
g(my,) if?u+1sj <a
alvez) it 41<j<b
Subcase (viii) If n = 2(mod 3), a = 1(mod 3)
n+1
a(x])—(m+2n+2a+2b+23—])m for1<]<T
N 1 n+1 2(n+1
o(x) = (m+2n+2a+2b+22—)) — for (2 +1<j <2
. 1 2(n+1
a(xj)=(m+2n+2a+2b+21—])m for 22 )+l<]<n
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o(y;)=(m+n+2a+2b+21- ])— for1<jga:;—1
a(y;) = (m+n+2a+2b+20- J)W for =24 1<) <2E
J(yj) (m+n+2a+2b+19 — ])W forz(a31)+1§j<a
Subcase (viii)a If b = 0(mod 3)

o(z))=(m+n+a+2b+19 - j) o forlS]Sg

a(zj) (m+n+a+2b+18—j) — 10T forg+lgjs%
o(z)=(m+n+a+2b+17-)) = for 2+1<j <b
Subcase (viii)b If b = 1(mod 3)

a(zj) (m+n+a+2b+19— ]) 10T for1<]<bsL2
o(z)=(m+n+a+2b+18—j) — wr for (—) +l<j <2
o(z)=(@m+n+a+2b+17 - ])1—0T fr(T)+1S]Sb

Subcase (viii)c If b = 2(mod 3)

o (Zj)
o (Zj)
o (Zj)

(m+n+a+2b+17 — ])— for

b+1

(m+n+a+2b+19— ])— for 1 <j <5
(m+n+a+2b+18— ])— for (—)+1<] < —

2(b+1)
107 3

2(b+1)
3

+1<j <b

The magic membership values of Ki’s, 1 < i < 3 and number of Ki’s, 1 < i < 3 are tabulated in Table no 8.

Table no 8: The magic membership values of Kj’s,

1 <i < 3 and number of Ki’s, 1 <i < 3.

Nature of Nature of Edges MMV K;'s, Number of K;'s,
mn.a b . 1<i<3 1<iji<3
. . m-—
g(vzwj) ifl<j<— (4m + 4-Tl +4a+4b min+at+b+5 .
a1 — fori=
9(vsx;) if1<j<™== 62) Tor 1
o g1vy), g(w,vs) fori=1
. -1 .
.g g(”zwj) if mT +1<j< (4m +4n +4a +4b maAntarbts oo
g 20m-1) +61) 1 ———fori=
s 3 107 2
I ali v if (n+1_)|_ 1 i fori=2
2(m-1
< g(vzwj) if=——+1<j< (4m + zin +4a+4b mintases o
Zl +1) +60) Tor 107 ’ 3
n .
9(vsx;) if~—+1<j<n fori=3
. . -1
g(”zwj) ifl<j< mT (4m + 41-Tl +4a+4b m+n+a+b+7 fori=
. n+l -
~ A glvsy)  if1s<j<To 62 1gr P
% g % @ gW,v,), ’](1712772) fori=1
o M= .
g S § 'S g(vzwi) lfT+ 1=j< (4m+4n+4a+4b min+a+b+4 .
< Ev g 2(m-1) +61) — fori=
-~ = < - _r
IR o (vaz) S o 2
gezs ) LLa%i 12(_1-)|- =1=
m-— .
9(vaw)) if +1<j< (4m + ‘in +4a+4b mintatbte oo
m + 60)
107 3
q(vax;) if 2D 41 <j<n forie3
9(vaw,) iflstmT-l (4m+4n+4a+4b mAntatbto ori=
. n+1
9(vsx;) if 1<j<=- +62) 157 1
o a(v:v,). g(v,v2) fori=1
.g g(vzwj) if 2ty <j< (4m +4n + 4a + 4b m+n+a+b+6 .
g 2(m_1)3 +o1)-= 1 — fori=
3 5 107 2
h o ntl . fori=2
2 1
S g(vz ) if (m )+1<]< (4m+4in+4a+4b minsarbss o
m + 60) 3
2( +1) 10" 3
9(vsx;) if T2 4+1<j<n fori=3
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Subcase (ix) If n = 2(mod 3), a = 2(mod 3)

a(x,-)z(m+2n+2a+2b+23—j)i for 1<j <™

o(x;) = (m+2n+2a+2b+22—)) — for (“_“)+1<] < 2o
J(x])—(m+2n+2a+2b+21—])m forz(n+1)+l<]<n
a(yj) (m+n+2a+2b+21- ])F for1<]<a3L1
o(y;)) = (m+n+2a+2b+20- J)F for(il)+1<]gT
o(yj))=(m+n+2a+2b+19 - ])F for (—)+1<] a
Subcase (ix)a If b = 0(mod 3)

a(zj) (m+n+a+2b+19 - ])10T forlSjsg
o(z)=(m+n+a+2b+18— ])mr for 2+1<j <2
o(z)=(m+n+a+2b+17 - ])mr for%+1§j§b
Subcase (ix)b If b = 1(mod 3)

a(zj) (m+n+a+2b+19 — ])mr forlsjsl%1
o(z)=(m+n+a+2b+18—j) — wr for (—)+1<]<2b+1
a(zj) (m+n+a+2b+17 — ])— fr(2b—+1)+1<]<b
Subcase (ix)c If b = 2(mod 3)

a(zj) (m+n+a+2b+19 — ])F forlsjs%
o(z)=(m+n+a+2b+18— ])1_0T for(ﬂ)_HS s%
o(z)=(m+n+a+2b+17—j) — for (2b—1)+1 <b

The magic membership values of Ki’s, 1 < i < 3 and number of Ki’s, | < i < 3 are tabulated in Table no 9.

Table no 9: The magic membership values of Ki’s, 1 <i < 3 and number of Ki’s, 1 <i < 3.

Nature of Nature of Ed MMV K;'s, Number of K;'s,
mmn.a h ges 1<i<?3 1<i <3
g(vzwj) if1<j< mT—l (4m + 4’” +4a +4b mAntarbi7 oo
. . n#1 3
o 9(vsx;) if1<j< nT + 62)W |
b g(vaw)) ifmT_l+1gj5 (4m+4n+4a+4b mantarbes
£ Am) 61— s
S ER 107, 2
1] Va N o ntl
Z(m 1)
< g9(vow;) if =2 4+1<j< (4m + Ain T+ 4a + 4b m+n+:+b+4 fori=
m +60)—
¢ N o241 L, . )IOT 3
. o m-1
g(v,w;) if1<j<™= (4m + 4n + 4a + 4b m+n+:+b+s fori=
~ I~ +1
™ a 9(vsx;) 1f1<]<"— +62)W I
T
E § § § g(vzwj) if & T +1<j< (4m + 41-71 +4a+4b miAntarbte oo L
R SR = ey +61) 0 >,
ey 1
ges _”QI g(vzwj) if 20m-1) z(m Dyq <j< (4m+4n+4a+4b mintatb43 oo
1 N B
m +60) —
ya N a2l L, . )10r 3
g(Vsz) ifl1<j< m_—l (4m + 4n +4a+4b m+n+:+b+5 fori=
1
a g(vng) if1<j< K + 62)W 1
=
§ g(vzwj) if T +1<j< (4m + 4n +4a+4b m+n+:+b+5 fori=
N 2(";_1) * 61) 107 2
I 2(m )
VoWj if——+1<j < (4m+4n+4a +4b m+n+a+b+5 .
< g( 2 }) - J v o0 L 1 — fori=
Va N o2ty oL L 10" 3
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IV.  Conclusion
In this paper, we have shown that the non-isomorphic trees of diameter 5 are fuzzy tri-magic. In this
paper, we have given only for m = 1(mod 3). All the remaining cases of trees of diameter 5 are also done by
us.
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