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Super C-Logarithmic Meanness of Graphs
Obtained from Paths

A.Durai Baskar, S.Saratha Devi

Abstract:  Two functions namely f and f* is defined for a
graph & whose order |¥F|=p and size |E|=g as
FiViG) = {12, ... |V|+|E]} is an injective and

. _ [ _fre—fiw
f [uv] = Infivi—Infw)

respectively. Then f is called a Super C-logarithmic mean
labeling if F{V{G)) U {f (ur);ur € E(6)} ={1,2.3,...p +q}
A graph that admits a Super C-logarithmic mean labeling is
called a Super £-logarithmic mean graph. In this manuscript,

some of the graphs like path, total graph of a path, middle graph
of a path, triangular ladder, the graph P, = 8, for m = 3, the

graph TW{P,. the graph [P};: §,]. subdivision of P,, 3 K and
the arbitrary subdivision of Ky3 admits Super C-logarithmic
mean labeling.

] is an induced bijective function of f

Keywords: Labeling, logarithmic mean labeling, logarithmic
mean graph.

I. INTRODUCTION

In this paper, only finite, simple and undirected graphs are
considered. For terminology, definitions we follow [6] and
for survey [5].

The concept of geometric mean labeling was introduced
and studied the geometric mean labeling of some standard
graphs [1, 2]. The concept of super geometric labeling was
first introduced by A. Durai Baskar et al. and studied the
super geometric mean labeling of some special classes of
graphs [3, 4].

Motivated by the works on super geometric mean
labeling, we introduced a new type of labeling called Super
C-logarithmic mean labeling. The logarithmic mean of any

two numbers need not be an integer. To assign the edge
label as an integer based on the logarithmic mean, we may
use either flooring function or ceiling function. In this paper,
we consider the ceiling function of our discussion.
A vertex labeling of is an assignment
fiV(G)—={1.23,...p + be an injection. For a vertex

labeling , the induced edge labeling is defined as
* N _,l'-ll,'l—_,l'-li.h -
friuw) = [—in,r'uuu—ir!,r'ui,Thenfls called a
Super C -logarithmic mean labeling if

FVEDU{f (uw)ur € E(G)}={123...p+q} A
graph that admits a Super C-logarithmic mean labeling is
called a Super C-logarithmic mean graph.
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Fig. 1.1 A Super C-logarithmic mean labeling of 53

In this paper, we have established the Super C-logarithmic
meanness of the graph B, () §,,, for m = 3, square graph

of a path, total graph of a path, middle graph of a path,
triangular ladder, the graph [B.;5:]. subdivision of

B, (O K, the graph TW(E,) and the arbitrary subdivision
of 'HLH .

Il. MAIN RESULTS

Theorem 2.1 Any F, allows Super C-logarithmic mean

labeling.
Proof. Let the vertices of B, be 14, V2, ..., ¥%,,. We define

F:V(B)UE(E,) —={1,2,..,2n — 1} as follows:

f(v;) = 2i — 1, for i belongs to [1, 1]

Then the induced edge labeling is as follows:

FH(v;vis1) = 21, for i belongs to [1,n — 1]

Hence f is a Super C-logarithmic mean labeling of the path
P,. Thus the B, is a Super C-logarithmic mean graph.

Fig. 1.1 A Super C-logarithmic mean labeling of 53

Theorem 2.2 BZ admits Super C-logarithmic mean
labeling, forn = 2.

Proof. Let the vertices of B, be 1%, V3, .., ¥, .We define

fAV(BHYUE(RY) = {1,23,...3n—3} as follows:
f‘: i!']:l =1,
Flvg) = { 3i -2 3<i<n—1andiisodd

R 3i -3 2<i<n—1andiiseven

and flv,) =3n— 3.
Then the induced edge labeling is as follows:
FH(v;vis1) = 3i — 1, for i belongsto [1,E— 1] and
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frvivisa) =

{31+l 1= i= n—2 and i is odd

3i 2= i= n—2 and i is even

Hence, f is a Super C-logarithmic mean labeling of BZ.
Thus the graph B2 is a Super C-logarithmic mean graph, for
n=3

10 15

12

Fig. 2.2 A Super C-logarithmic mean labeling of P?:

Theorem 2.3 The total graph T(B,) is a Super C-
logarithmic mean graph, for n = 3.

Proof. Let VB, = {v,va, 0, Uy ) and
E(B,) ={e; = v;v;41;1 =i = n— 1} be the vertex set
and edge set of the path B..
ThenV(T{B,)) = {11, Vg, ey Uy, €9, B3y ey €1

and
E(T(R)) ={vyvisnevpevpl =i=n—11U
{EEEE-FI;]' =i=n— 2}.

We define
f:V(T(B,))VE(T(E,)) - {123, ... 6n — 6} as
follows:
_ (6i—5 1< i<?2
‘ﬂ:L"]_{ﬁi—ﬁ 3= i< n
_(6i—3 1= i=2
a“df':ef}_{ﬁi—z 3= i= n—1.

Then the induced Efzdge éabelingi isas follol\j/vs:

i— = i=
Frvivis,) = {51. _3 3= i< n
fHlev;)=6i —4, forl=i=n—1,
v )=6i—1, forl=i=n—1,
i=1
2= i< n—1.

Hence, f is a Super C-logarithmic mean labeling of T{E, ).

6
and f*(e;€41) = {51 i1

Thus the graph T(EB,) is a Super C-logarithmic mean graph,
forn = 3.

S 2 15 18 U oy 3

Fig. 2.3 A Super C-logarithmic mean labeling of T{Pg)
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Theorem 2.4 M (P, ) is a Super C-logarithmic mean graph,
forn = 2.

Proof. Let V{(B,) = {vy,v3, ..., 17, } and

E(B,) ={e; = v;v;21: 1 =i = n — 1} be the vertex set
and edge set of the path F,,. Then

V(M(B)) = {v,v2 ey Uy 81,82, vy Ep—1 | and
E(M(R)) ={vie,e;vis:1=i=n—1}U
{egail=i=n-— 2L

We define
f:V(M(B,)) UE(M(E,)) = {123, ...,5n — 5} as

1 =1
follows: f(v;) = {51- -5 2= i€ n

and f{g;)=5i —2,forl=i=n—1

Then the induced edge labeling is as follows:
filegipy)=5i+1forl=i=n—2,
fle;v;)=5—-3,forl=i=n—1

and ff(g;vig ) =5i—1,forl=i=n— 1

Hence, f is a Super C-logarithmic mean labeling of M {E, ).
Thus the graph M (B, ) is a Super C-logarithmic mean graph
forn = 2.

1 5 10 15 0 2 30 35
Fig. 2.4 A Super C-logarithmic mean labeling of M{Pg)

Theorem 2.5 TL,, is a Super C-logarithmic mean graph,
formn = 2.

Proof. Let the TL, be
{v1, v, vy Uy, U, g, w0, Uy, ) and the edge set of TL,, be

vertex set of

[, 0 V5,0 1 =i =n — 11U fuv:l =
i=nk

Then TL,; has 2n vertices and 41 — 3 edges.

We define f: V(TL,)U E(TL,) = {1,2,3,...,.6n — 3} as
follows:

flv;,)=6i—5forl=i=n

and flu;)=6i—3,forl=i=n

Then the induced edge labeling is as follows:
f%{!_.,i L"H.l} =6 —2 for l1=i=n-— l,

Frluup1)=6i for 1l=i=n—1,
frlujv)=6i—4 for 1l=i=n

and fH{u;vis) =6i—1, for 1=i=n—1

Hence, f is a Super C-logarithmic mean labeling of TL,.
Thus the graph TL,, is a Super C-logarithmic mean graph
forn = 2.
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Fig. 2.5 A Super C-logarithmic mean labeling of TL

Theorem 2.6 The graph B, () 5, is a Super C-logarithmic
mean graph, forn = 1 andm = 3.

Proof. Let 1iy,us, ..., U, be the vertices of the path B, and
L’*l':i:', L’*:':i}, _ L’*,'f} be the pendant vertices at each vertex E;
of the path B, for 1 = i = n.

Case 1. m = 1.We define

f:V(B, @S JVE(R ©S5)—{123..,
follows:

flu;)=4i—1,forl=i=nand

=Gy 52

2= i=n
Then the induced edge labeling is as follows:
frlue)=4i+1,forl=i=n—1and

i (Lﬂl':i:'u:-) =4i—2 forl=i=n

Case 2. m = 2.

We define
f:V(B, ©35)UE(R, ©52) {123 ..,

follows:
flu;)=6i—3,forl=i=n,

f(wf”} =6i—5forl =i=nand
f(v")=6i-Lir1=i=n

Then the induced edge labeling is as follows:
Frluup =6, for l=i=n—1,

£o o u) = 61—
£ (v
Case 3. m = 3.

We define
f: F(P:'z E}SH} U E{P:lz {:} 53} - {11211 ey

dn—1} as

6n—1} as

4. forl=i=nand

uz-)zﬁi—E, forl=i=n.

8n—1} as

follows:
flu;)=8i—3,forl=i=n,

iy f1 i=1
’ﬂ:Ll}_{Sz—S 2= isn

fy)=8i—6fori=i=nandf(v;’)=8i—1,
forl=i=n.

Then the induced edge labeling is as follows:
fi-('ui'ui_Fl] =8 + l; for 1=i=n-— l,

FrPu) = 8i -
£o(v;u) = 8i -
£ (v?

Sforl=i=n,
4. forl=i=mnand

uz-)=81—2, forl=i=n.
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Hence, f is a Super C-logarithmic mean labeling of
B, (S, Thus the graph B, ()5, is a Super C-
logarithmic mean graph, forn = 1 andm = 3.

7(,11131)110,173 S Y B AU oy W

| NN A A
l l { yf \\4 5/ \Q u,'{ \16 0 \n % B
i \' \

.*\z’ -\

3 o g0 1;101\)3 u)c 3

Fig. 2.6 A Super C-logarithmic mean labeling of
PE_ {3'51, PE 053 and P4 {353

Theorem 2.7 TW{(E,) is a Super C-logarithmic mean
graph, forn = 3.

Proof. Let 144,14, ..., U, be the vertices of the path F, and

E:' 5 } be the pendant vertices at each vertex u; of the
path E,, for 2=i=n-—1 Then
V(TW(R,)) = V(P,,}U{ D2 <isn-

l} and

E(TW(B,)) = E(P,,}U{ w2 <isn-
1},

We define
FV(TW(BE))UE(TW(E,)) = {123, ..6n—9} as

1 i=1
follows: f(u;) = {51- -7 2= i= n-2

F7)=l-s 527

3= i= n—2,
f{v;.:i})z B6i—5 for 2=i=n-— 2,
flu,_4)=6n—-11, flu,)=6n—-9,
F("™)=6n—16 and f(v;" ) =6n—14
Then the induced edge labeling is as follows:

3 i=1
gy, ) = {51- —4 2 <

f? (u:'”fi}:] =
% ':E:' —_— P 1 —

r (ur-u: =6i—6 for 2=i=n—1,
s{1‘{:':—21‘{:': J.} = 6n — 15, fs{uu—luu} = 6n — 10,

and f* (u,! lu' n l}) &n — 13,

Hence, f is a Super C-logarithmic mean labeling of

TW(E,). Thus the graph TW{B,) is a Super C-logarithmic

mean graph, for n = 3.

i= n—3,

—8 for 2=i=n-—2,
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Fig. 2.7 A Super C-logarithmic mean labeling of
TW{(Pg)

Theorem 2.8 [P,;51] is a Super C-logarithmic mean
graph, forn = 1.
Proof. Let 1y, 13, ..
ul':i:'J L*-':':E:', _ L’-','E,,,i:' be the pendant vertices at each vertex ii;
of the path B, for 1=i=n We
FiV([B 51D VE([F 51D = {1.23, ...
follows:

5
f(ui}_{ﬁi—S i< n,
f(u"i})zﬁi—E for1=i=mn,

ﬂlz} i=1

f(r, ) {51 2=

and f (3" ) =6n—1.

Then the induced edge labeling is as follows:

Frlugg,) = {gl -2 =1

+ Uy, be the vertices of the path F, and

define
Bon—11  as

i=1
2=

i= n—1

2= i= n-—1,

fe(u ”}) {gz—ﬂf ;f_:las n,
fi-(n} —IE}) {61—1 12 115 n—1
and f* (v, vy ) = 6n -2

Hence, f is a Super C-logarithmic mean labeling of
[B,; 51]. Thus the graph [B,;S1] is a Super C-logarithmic
mean graph, forn = 1.

rl

)?ﬂ 31 31 3(

25
38
39
40
30

36 41
Fig. 2.8 A Super C-logarithmic mean labeling of [P7; 51]
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Theorem 2.9 5(B, () K1) is a Super C-logarithmic mean
graph, forn = 1.

Proof. Let V(B, O K,) = {u;,vi: 1 =i = n}. Let x; be
the vertex which divides the edge u;v;, for 1 =i = nand
¥; be the vertex which divides the edge 1i;1%;44, for
1=i=n—1. Then

Retrieval Number G6344058719/19©BEIESP

1148

VIS(B, OK)) ={upvpxpyplsisnl<sj=
n—1}

E((F, OKy)) ={wxvixpl=i=n}u

{upyp vyl =j=n—1}

We define
fV(S(B, QK )JUE(S(B, O Ky)) =
1,23, ...8n -3}
as follows:

5 i=1
‘ﬂ:“f}_{aa;—? 2< i< n

flyv;)=8i—1 for l=i=n—1,

flx;)=8i =5 for 1=i=n,
1 i=1
f{Lf}_{Bi—E 2= i< n—1

and f{w,) =8n—3.
Then the induced edge labeling is as follows:

6 =1
fi-{ui}’i}:{gi_q. 2= i= n—1,

Fr(viupy) =8i forl=i=n—1,

4 =1
Frluag) = {81—5 2< i< n

f%{xf”f}:{éi—a 12;115 n—1

and f*(x,v,)=8n—4.

Hence, f is a Super C-logarithmic mean labeling of
S(B, () K1). Thus the graph S(B, () K1) is a Super C-

logarithmic mean graph, for n = 1.

13 21 28

1 14 2 2
Fig. 2.9 A Super C-logarithmic mean labeling of
5(Py O Ky)

Theorem 2.10 An arbitrary subdivision of K3 is a Super

C-logarithmic mean graph.

Proof. Let & be an arbitrary subdivision of K1z and let
Vi, V1, V2 and ¥z be the vertices of & in which vy is the
central vertex and 1, V2 and '3 are the pendant vertices of
K3

Let the edges Vg, Vo2 and Vot of Ky 3 be subdivided
by 14, 72 and p3 number of vertices respectively.
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() (1 11 (1) ?I I"I 12)
Let w0y 0y 0y 1p|+ll—l')l'ui Uy 'y Uy ][ 1) and

(3 @) (3 (3) (i)
U0y, Ty ., T.P_H(— 1l;|Imtlm\-nrtlcmuiGand w=ty forl<i<

3. L{ﬁtf“] Ef']v“] 1<j<pi+1land1<i<3hethe edges of G and it has

Pt +p,; + 4 vertices and py + o 4 py + 3 edges with py < po < ps.
Case 1.y = p2.

We define
FVIG)UE(G) = {123, ..

follows:
flve) =2(py +p2) +5,
flo)=20p, +p) +5—4, for L= =p +1,
f‘:'—}!::}]'= 2(py +pa)+6 -4, forl1=j=p, +1,
and F(v*)) = 2(py +p2) +5 +2J, for
1=j=p;+1
Then the induced edge labeling is as follows:

|J_ (s -
il (L’ ) J+D =2(py +p2)+3 — 4, for
l=j=m,
f (Lﬂ}f‘ }_;D =2(p; +p2) +4—4j, for
1=j=np,
J]” (E!‘E _;|+J.) - 2@l+p”}+5+2_h for1 '::_f c:pﬂi
f? (”u” ) =2(p; +pz) + 3,
f? (E’D” ) =2(p; +p2)+ 4 and

£ (vory™) = 2(py + p2) + 6.
Case 2. 14 = P’z = Ps.

We define
FV(IGYUE(G) = {123, ..

follows:

flve) =2(p, +p2) +5,
flo)=2(p, +p) +6 -4, for L=j < p +1,
OWE

and F(v>) = 2(p, +p2) +5 +2j, for
l1=j=p;+1L
Then the induced edge labeling is as follows:

|J_ (s - -
Fo(vol)) =2 +p) +4 -4, fr 1= =py,

r (p ;;1) =
{2@1 +p)+3—4
2p, +2—2j

£y uil) =20 +p) +6+2), for 1= < ps,
£ (vory V) = 2(py + p2) + 4,

(vor™) = 2(py + p2) + 3

andf*(vg.w )—2{}1l+pn}+5

2(p P +ps) + 71 as

2(py +pa+p3) + 71 as

l=j=p
pmtl=s = po

Retrieval Number G6344058719/19©BEIESP

1149

ISSN: 2278-3075, Volume-8, Issue-7, May 2019

I1l. CONCLUSION

Hence, f is a Super C-logarithmic mean labeling of &. Thus
the graph & is a Super C-logarithmic mean graph.

Fig. 2.10 A Super C-logarithmic mean labeling of
arbitrary subdivision of Ky 3
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