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Abstract. A function f is called an F-geometric mean labeling of a graph
G = (V, E) with p vertices and q edges if f : V — {1,2,3,...,¢+ 1} is injective
and the induced function f*: E — {1,2,3,...,q} defined as

f(uww) = { f(u)f(v)J , for all uv € E,

is bijective. A graph that admits an F-geometric mean labeling is called an
F-geometric mean graph. In this paper we discuss the F-geometric meanness of
graphs obtained by duplicating any edge of some graphs.
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§1. Introduction

Throughout this paper, by a graph we mean a finite, undirected simple graph.
Let G = (V,E) be a graph with p vertices and ¢ edges. For notations and
terminology, we follow [4] and for a detailed survey on graph labeling, we refer
[5].

Path on n vertices is denoted by P, and a cycle on n vertics is denoted by
C,. The graph Go K is obtained from the graph G by attaching a new pendant
vertex at each vertex of G. A ladder L,,,n > 2, is the graph P, x P,,. Duplicating
of an edge e = uv of a graph G produces a new graph G’ by adding an edge
¢/ = /v such that N(u') = (N(u)U{v'})—{v} and N(v') = (N (u)U{u'})—{u}
[6].

The concept of F-geometric mean labeling was first introduced by Durai
Baskar et al. [1] and they studied the F-geometric mean labeling of some
standard graphs [2, 3].
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A function f is called an F-geometric mean labeling of a graph G = (V, E)
with p vertices and ¢ edges if f : V — {1,2,3,...,¢ + 1} is injective and
induced function f*: E — {1,2,3,...,q} defined as f*(uv) = { f(u)f(v)J ,
for all uv € F, is bijective. A graph that admits an F-geometric mean labeling
is called an F-geometric mean graph. In this paper we discuss the F-geometric
meanness of graphs obtained by duplicating any edge of some graphs.

§2. Main Results

Theorem 1. Let G be a graph obtained by duplicating an edge e of a path
P,,n > 3. Then G is an F-geometric mean graph.

Proof. Let vy, vy,...,v, be the vertices of the path P,. Let ¢’ = vjvi, | be the
duplicating edge of e = v;v;41 for some 4,1 <7 <n — 1.
Casel. i=1lori=n-—1.
Since the graph G is isomorphic when ¢ = 1 or ¢ = n — 1, we may take
i=1.
Define f: V(G) — {1,2,3,...,n+ 2} as follows:
2j—-1, 1<j5<3
O el
Then the induced edge labeling is obtained as follows:
f(vjv; ):{23'—1, lsj=3 fr(ivh) =2 and f*(vhvs) =4
JYi+1 j4+2 4<j<n-—1, 1Y2 203 .
Hence, f is an F-geometric mean labeling of G. Thus the graph G is an
F-geometric mean graph.
Case 2. 1=2and n > 4.
Define f: V(G) — {1,2,3,...,n+ 3} as follows:
f(vj) = ?‘L 371’ é i; ii and f(v}) = 24, for 2 <j < 3.
Then the induced edge labeling is obtained as follows:
f (Uj”j+1)={ i3 s<j<n—1,
[ (v1vh) = 2, f*(vhvs) =4 and f*(vhvy) = 6.
Hence, f is an F-geometric mean labeling of G. Thus the graph G is an
F-geometric mean graph.
Case 3. 3<i<n-—2andn>>5.
Define f: V(G) — {1,2,3,...,n+ 3} as follows:
Js 1<yj<i-1
floj)) =< i+2, j=1 f(vj) =i+ 1and f(vj,,)=1i+3.
J+3, i+1<j<n,

and f(v}) =24, for 1 <j <2
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Then the induced edge labeling is obtained as follows:

i 1<j<i-2
o) = 4 b J=1-1
f (U]UJ+1) - Z+ 2’ ] — Z
43, i+l<j<n—1
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frwicav) =i =1, f*(vjviyy) = i+ 1 and f*(vj4vip2) =i+ 3.
Hence, f is an F-geometric mean labeling of G. Thus the graph G is an

F-geometric mean graph.

O

The F-geometric mean labeling of G in the above cases are shown in

Figure 1.
2 2 4
v Uy 4
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’U; ’U'Q ’U'3 7_1:1
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v; 1;'2 v'g UZL ’L)'5 'U:; v7 U's Uvg

Figure 1.

Theorem 2. Let G be a graph obtained by duplicating an edge e of a graph
P,o Ki,n>2. Then G is an F-geometric mean graph.

Proof. Let uy,us,...,u, be the vertices of the path P, and v; be a pendant
vertex attached at wu;, for 1 < i < n. When n = 2, an F-geometric mean
labeling of G is shown in Figures 2 and 3 (Figure 2 is the case e = ujv; and
Figure 3 is the case e = ujuz). So we assume n > 3.

Casel. e=wuv;, forl <i<n
Let its duplication be € = u/v].
Subcase (i).

i=1lori=n.

Since the graph G is isomorphic when ¢ = 1 or ¢ = n, we may take ¢ = 1.
Define f: V(G) — {1,2,3,...,2n + 2} as follows:

N Ja+3 1<5<2
fw”‘{zm4,3§j§m
f(u)) =3 and f(v]) = 1.

o ={

45 —2,
2j +1,

1<5<2
3<j<n,
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Then the induced edge labeling is obtained as follows:

fHujujpr) =25+2,for 1 <j<n-—1, f*(ujv;) = { g; .y ‘;z; <n,
f*(ufv)) =1 and f*(ujug) = 3.
Hence, f is an F-geometric mean labeling of G. Thus the graph G is an
F-geometric mean graph.

Subcase (ii). i=2.

Define f: V(G) — {1,2,3,...,2n + 3} as follows:

3, 7=1 1, j=1
2j+3, 4<j<n, 2j+2, 4<j<n

f(uh) = 7 and f(vh) = 6.

Then the induced edge labeling is obtained as follows:
[ 241, 1<5<2

f(u]uj+1)_{2j+37 3§]§n_1,
v [ 1<j<?

/ (”J”J)‘{ 2 +2 3<j<n,

[ (uruhy) =4, f*(uhus) = 7 and f*(ubvh) = 6.

Hence, f is an F-geometric mean labeling of G. Thus the graph G is an

F-geometric mean graph.

Subcase (iii). 3<i<n-—1andn >4.
Define f: V(G) — {1,2,3,...,2n + 3} as follows.

27, 1<j<i 2j—1, 1<j<i
fluj) =19 2i+4, j=i+1 flo)) =4 2i+5, j=i+1
2j+3, i+2<j<n 2j+2, i+2<j<n

f(u}) =2i+ 3 and f(v]) =2i+ 2.
Then the induced edge labeling is obtained as follows:
2J, 1<j<i—1
ffujujpr) =4 2i+1, j=i
2j4+3, i+1<j<n-1,
UOEE e
FH(ui—iu}) = 24, f*(uhuisr) = 20+ 3 and f*(uv]) = 20 + 2.
Hence, f is an F-geometric mean labeling of G. Thus the graph G is an
F-geometric mean graph.
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Figure 2

Case 2. e=wujp1, for 1 <i<n-—1
Let its duplication be ¢/ = wju]
Subcase (i). i=1lori=n—1.
Since the graph G is isomorphic when ¢ = 1 or ¢ = n — 1, we may take
i=1.
Define f: V(G) — {1,2,3,...,2n + 4} as follows:

1, =1 37, 1<5<3
fw”:{ZHA,ggjgm ﬂW%:{£+3,4gjgm
F(uh) =4 and f(uy) = 5.

Then the induced edge labeling obtained as follows:
. 2, =1
f (W“jﬂ):{ % + 4. égjgn—l,
, 5j—d, 1<j<2
f (%‘%’)Z{ 2 +3 3<j<n,
fr(uhvr) = 3, f*(ujuh) =4, f*(uhvy) =5 and f*(ubug) = 7.
Hence, f is an F-geometric mean labeling of G. Thus the graph G is an
F-geometric mean graph.
Subcase (ii). i=2and n > 4.
Define f: V(G) — {1,2,3,...,2n + 5} as follows:

57 -3, 1<j<2 5j—4, 1<5<2
flup)=q 4j—4, 3<j<4 fluy)=4q 3j+1 3<;j<4
2j+5, 5<j<n, 2j+4, b=jsnm,

f(ubh) =3 and f(uf) = 11.
Then the induced edge labeling is obtained as follows:

3, j=1
ffujujpr) =¢ 27+3, 2<5<3
1, j=1

f*(UjUj): 2j+2, 2§j§3

2j+4, 4<j<n,
FH(uguh) = 2, f*(uhuly) =5, f*(usug) = 11, f*(uhv) = 4 and
7 (uyus) = 10
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Hence, f is an F-geometric mean labeling of G. Thus the graph G is an
F-geometric mean graph.

Subcase (iii). 3<i<n-—2andn >5.
Define f: V(G) — {1,2,3,...,2n + 5} as follows:

27, 1<j<i—1 2j—1, 1<j<i—1
243, j=i 2, j=i
fluj) =14 2i+4, j=i+1 flo)) =2 2i+6, j=i+1
248, j=i+?2 249, j=i+?2
2j+5, i+3<j<n, 2 +4, i+3<j<n,

flu;) =2i —1and f(u;, ) =2i +7.
Then the induced edge labeling is obtained as follows:

2, j=i—1
f*(ujuj+1) = 2 + 3, j =1

2%+5, j=i+]1
27+5, i+2<j<n-1,
29 —1, 1<j<i-1
. 2i4+1, j=1
o) =9 904 j—it1
2j+4, 1+2<j5<n,
P (i) = 202, () = 2042, f(fuisa) = 24T, £ (o) = 2i—1
and f*(ujqvip1) = 2i 4 6.
Hence, f is an F-geometric mean labeling of G. Thus the graph G is an
F-geometric mean graph. O

uy 2 U

1 6
vy 2

3 5

4 s
Uy 4 uy

Figure 3

The F-geometric mean labeling of G in the above cases are shown in
Figure 4.
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2 2 4 4 15 15 17
1 U2 UG u7
1 3 5 7 12 14 16
V1 v v3 V4 U5 Ve v7
1 3 5 7 13 14 16
ul u2 us uq
1 2 8 g 10 10 12
1 6 9 11
vig 3 v2¢ 6 9 11
3 vy
3 5 7
4 4 5
uy u’2
ul u2 u3 Uuyg us
2 3 7 7 3 9 12 13 15
1 6 8 12 14
1 13 14
0 V29 6 v3e 10 % o
2\ 4 10 1
3 5 11
u’z Ug
ul u2 u3 U4 us ue
3 3 4 6 9 9 10 11 14 15 17
1 ) 7 10 14 16
1
2 V30 6 912 |15 16
U1 v2
U5 V6
4\ 5 12 /15
5 § 13
uly Uy
Figure 4

Theorem 3. Let G be a graph obtained by duplicating an edge e of a graph
CnoKyi,n>3. Then G is an F-geometric mean graph.

Proof. Let ui,us,...,u, be the vertices of the cycle C), and v; be a pendant
vertex attached at wu;, for 1 < i < n. When n = 3, an F-geometric mean
labeling of G is shown in Figures 5 and 6 (Figure 5 is the case e = ujv; and
Figure 6 is the case e = ujuz). So we assume n > 4.
Case 1. e¢=wuv;, for 1 <i<n.

Let its duplication be ¢’ = u/v} and choose arbitrarily ¢ = 1.
Subcase (i). n is odd

Define f: V(G) — {1,2,3,...,2n + 4} as follows:
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4, J=1

45 — 2, 2<j<|%|+1andjisodd
Flu) = 44, 2<j<|%|+1andjis even

) 2n+4, i=|%+2

dn+11—4j, |2]+3<j<nandjisodd

\ 4n +9 — 47, L%J+3§j§nandjiseven,

2j + 3, 1<j<2

45, 3§j§L%J+1andjlsodd

45 — 2, 3<j<|%|+1andjiseven
f(Uj): . |In

2n + 3, i=15]+2

dn +9 — 47, L%J+3§j§nandjisodd

4dn + 11 — 4y, L%J+3§j§nandjiseven,

\
fuh) =1and f(v}) =2
Then the induced edge labeling is obtained as follows:

9, j=1
47, 2<j<|[3]
ffujujpr) = ¢ 2n+1, L%J +1<35< L%J +2 and j is odd
2n + 2, 2] +1<j<[2]+2andjiseven
dn+T7-4j, [2]|+3<j<n-1,
37 +1, 1<j<2
[ (unpuy) = 6, f*(ujv;) =< 45 — 2, 3<i< |5 +1
dn+9—4j, |5]+2<j<n,

i) =1, f*(upu)) = 3 and f*(ugu)) = 2.
Hence, f is an F-geometric mean labeling of G. Thus the graph G is an
F-geometric mean graph.

Figure 5

Subcase (ii). n is even.
Define f: V(G) — {1,2,3,...,2n + 4} as follows:
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4, j=1
45 -2, 2<j<|%|+1andjisodd
flu;) =< 44, 2<j<|%|+1andjis even
dn+9—4j, |2|+2<j<mnandjisodd
dn+11—4j, |2]+2<j<nandjiseven,
2j + 3, 1<j<2
47, 3<5< L%J and j is odd
45 — 2, 3<j<|%] andjiseven
2n + 1, j=1|%]+1isodd
f(vj) =< 2n+3, j=1]%]+1is even
2n + 2, j=1|%]+2isodd
2n + 4, j=1[%]+2is even
An+11—4j, |3|+3<j<nandjisodd
dn +9 — 474, L%J+3§j§nandjiseven,

f(u)) =1and f(v]) = 2.
Then the induced edge labeling is obtained as follows:

5, j=1
) A 2<;j<|3]
f (u]uj+l) - 2n_|_27 ]: L%J 1
dn+T7-4j, 3| +2<j<n-1,
37 +1, 1<jy<2
4j-2, 3<j<|z]
f(ujv;) =< 2n+1, 5] +1<j<|%|+2and jis odd
2n + 3, L%J+1§j§[%J—|—2andjiseven
An+9—4j, [5]+3<j<n,
[ (upur) = 6, f*(ujv)) =1, f(upu)) = 3 and f*(ugu)) = 2.

Hence, f is an F-geometric mean labeling of G. Thus the graph G is an
F-geometric mean graph.

Case 2. e=wuu;t1, for 1 <i<n-—1.

Let its duplication be €' = uju;, ; and choose arbitrarily i = 1.
Subcase (i). nis odd

Define f: V(G) — {1,2,3,...,2n + 6} as follows:

(4, J=1
45 + 2, 2<j<|%|+1andjisodd
Flus) = 44, 2<j<|%|+1andjiseven
77 2n+6, i=1%5]+2
dn+11—-4j, |2]|+3<j<nandjisodd
4dn + 13 — 4y, L%J+3§j§nandjiseven,
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1, ji=1
47, 2<j<|%]+1andjis odd
Fv;) = 45 + 2, 2<j<|%|+1andjis even
7T 2n+5, i=15]+2
dn + 13 — 47, L%J+3§]§nandjlsodd
L 4n + 11 — 47, L%J—i—i&ﬁjgnandjlseven

fu) = 2 and f(uf) = 6.
Then the induced edge labeling is obtained as follows:

9, j=1
45 + 2, 2<j< |5
Frujujp) = 2n+4, 5] +1<j<|%|+2andjisodd
2n + 3, L%J—I—lﬁjﬁth—l—Zandjiseven
An+9—4j, [2]+3<j<n-1
2, j=1
f*(unul) =6, f*(ujvj) = 47, 2<;5< L%J +1
dn4+11—45, |3|+2<j<n,
frlupuy) =4, f*(uhuh) =3, f*(uhus) =9, f*(ujv1) = 1 and f*(ubve) = 7.

!/

1Y
Hence, f is an F-geometric mean labeling of G. Thus the graph G is an
F-geometric mean graph.

Figure 6

Subcase (ii). n is even.
Define f: V(G) — {1,2,3,...,2n + 6} as follows:

4, j=1

45+ 2, 2<j<|%]+1andjisodd
fluy) =< 44, 2<j< L%J + 1 and j is even

dn+13—4j, |2|+2<j<nandjisodd

dn+11—4j, |2|+2<j<nandjiseven,
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1, ji=1
43, 2<5< L%J and j is odd
45 + 2, 2<5< L%J and j is even
2n + 5, j=1]%] +1isodd
f(vj) =< 2n+3, j=1[%]+1is even
2n + 6, j=1%]+2isodd
2n + 4, j= L%J + 2 is even
4dn + 11 — 45, L%J+3§j§nandjisodd
4dn + 13 — 4y, L%J+3§j§nandjiseven,

f(u)) =2 and f(u)) = 6.
Then the induced edge labeling is obtained as follows:
p .

9, j=1
45 + 2, 2<j< |3 -2
> n
[ (ujujp) = §Z+;: ;ZEJ !
2n + 4, j=|%]+1
dn+9—4j, [3]+2<j<n-—1,
2, 7=1
43, 2<j<|%]
f*(ujv;) =9 2n+5, 2] +1<j<|%]+2andjis odd
2n + 3, 2] +1<j<|%]+2andjis even
dn+11—4j5, |3 +3<j<n,
fr(upur) =6, f*(upuy) = 4, f*(wjuy) = 3, f*(ujus) =9,

f*(Wjvr) =1 and f*(ubve) = T.
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Hence, f is an F-geometric mean labeling of G. Thus the graph G is an

F-geometric mean graph.

The F-geometric mean labeling of G in the above cases are shown in

Figure 7.
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Figure 7
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Let its duplication be €' = u/v].

Subcase (i). i=1ori=n.

119

O

Theorem 4. Let G be a graph obtained by duplicating an edge e of a graph
L,,n > 2, Then Gis an F-geometric mean graph.

Proof. Let uy,us,...,u, and v1,ve,...,v, be the vertices on the path of length
n — 1 in the ladder L,,. When n = 2, an F-geometric mean labeling of G is
shown in Figure 8 (Figure 8 is the case e = ujv1 and e = ujug). So we assume
n > 3.

Casel. e=wuv;, forl <i<n

Since the graph G is isomorphic when ¢ = 1 or ¢ = n, we may take i = 1.

Define f: V(G) — {1,2,3,...,3n + 2} as follows:

N_ | 6, j=1 N4 j=1
$o)={ G a1, 32jem T =L g1, 22icn
Fuh) =2 and f(0}) = 1.

Then the induced edge labeling is obtained as follows:

fmﬂ””‘{&mﬁ,2§j§n—L

f*(u]vj) = 3] + 17 for 1 < ] < n, f*(vjvj+1) = {
Fruivt) =1, f*(ujus) = 3 and f*(vjvs) = 2.

5,

j=1
3j+3, 2<j<n-—

L,

Hence, f is an F-geometric mean labeling of G. Thus the graph G is an

F-geometric mean graph.

Subcase (ii). i=2.

Define f: V(G) — {1,2,3,...,3n + 4} as follows:

3, J=1 8, J=1
37+4, 3<j53<n, 37+3, 3<j53<n,

f(uh) =10 and f(v)) = 9.
Then the induced edge labeling is obtained as follows:
fw”””‘{amw,3§j§n—L
4, J=1
f*(u]"l)j) = 2, j =2
3j+3, 3<j<n,
o j4+5 1<j<2
7 (wjvi1) {3j+4 3<j<n-—1,
fH(ugufy) = ,f* (uhug) = 11, f*(v1vh) = 8, f*(vhvg) = 10 and
fr(uguy) =

Hence, f is an F-geometric mean labeling of G. Thus the graph G is an

F-geometric mean graph.
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Subcase (iii). =3 and n > 4.
Define f: V(G) — {1,2,3,...,3n + 4} as follows:

] — <5<
-2 1=z 241, 1<5<3

fluj) =4 14, j=3 f(Uj):{ : ~
< i<
3j+4, 4<j<n, 343, dsjsn

f(us) =10 and f(v}) = 13.
Then the induced edge labeling is obtained as follows:
f(u]u.?+1)_{3j+5’ 3§j§n_1,

1, 7=1
fHujvj) =< 55 -6, 2<5<3
3j+3, 4<j<n,
3, j=1
f*(vjvjp) =49 55 —5, 2<5<3

3j+4, 4<j<n-—1,
[ (ugufy) = 6, f*(uhug) = 12, f*(vovy) = 8, f*(vhvy) = 13 and
£ () = 11.
Hence, f is an F-geometric mean labeling of G. Thus the graph G is an
F-geometric mean graph.
Subcase (iv). 4<i<n-—1andn>5.
Define f: V(G) — {1,2,3,...,3n + 4} as follows:
3j—-2, 1<j<i-—1
fluj) =4 3i+3, j=i
3j+4, i+1<j<n,
3j—1, 1<j<i—-1
o) = 321—2, j:z:and4§z:§6
3i—3, j=itand 7<1<n—-1
3j+3, i+1<j<nm,
f(u}) =3i+1and f(v]) =3i+5.
Then the induced edge labeling is obtained as follows:
3j—1, 1<j<i—2
RODIES S b
3j+5, i+1<j<n-1,
3j—2, 1<j<i—-1
. L <<
ORI I
3j+3, i+1<j<nm,
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) B4, =it
Flvie) =9 341 j=i

35+4, i+1<j<n—1,
FH(ui—ru}) = 3i — 3, f*(ubuip1) = 3i + 3, f*(vivit1) = 3i + 5,
3i—1, 4<i<6
* 1.0\ . * . N ) = =
[H(ujv)) = 3i +2 and f*(ui—1v)) = { 30, T<i<n-_1.
Hence, f is an F-geometric mean labeling of G. Thus the graph G is an
F-geometric mean graph.
Case 2. e=wujp1, for 1 <i<n-—1
Let its duplication be €’ = wju;]_ ;.
Subcase (i). i=1lori=n—1.
Since the graph G is isomorphic when ¢ = 1 or ¢ = n — 1, we may take
i=1.
Define f: V(G) — {1,2,3,...,3n + 3} as follows:
L s 1<j<2 o, f3 j=1
ﬂ%y‘{w+ﬁ,3§j§m ﬂ%*‘{w+ﬂ,2§j§m
f(u)) =1 and f(uf)) = 4.

Then the induced edge labeling is obtained as follows:
f*(ujujpr) =35 +4, for 1 <j<n-—1,

ooy { 3, j=1
P =\ 3542, 2<j<n,
Pl =9 3543 2<j<n-1,

P (on) = 1, () = 2, f*(uyug) = 6 and. f*(uhuz) = 5.
Hence, f is an F-geometric mean labeling of G. Thus the graph G is an
F-geometric mean graph.
Subcase (ii). i=2and n > 4.
Define f: V(G) — {1,2,3,...,3n + 4} as follows:
fluj) =3j+4,for 1 <j<n,f(v;) =3j+3,for1 <j<mn,
Fuh) = 1 and f(uy) = 2
Then the induced edge labeling is obtained as follows:
f*(ujujpr) =35+ 5, for 1 <j<n-—1, f*(ujv;) =3j+3, for 1 <j <n,
f*(vjvjpr) =35 +4,for 1 <j<n-—1,
F*(unh) = 2, f*(utpul) = 1, f*(uyua) = 5, f*(uhv) = 3 and f*(uyus) = 4.
Hence, f is an F-geometric mean labeling of G. Thus the graph G is an
F-geometric mean graph.
Subcase (iii). =3 and n > 5.
Define f: V(G) — {1,2,3,...,3n + 4} as follows:
J+3, 1<5<2 27—-1, 1<;<2
fluj) =4 4j—1, 3<j<4 f(v)=14 4-3, 3<;j<4
3j+4, 5<j<n, 3j+3, 5<j<n,
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f(us) =8 and f(u)) = 16.
Then the induced edge labeling is obtained as follows:
3j+1, 1<5<2
[rujuj) = 47, 3<j<4
3j+5, 5<j<n-—1,
74+1, 1<53<2

f*(UjUj) = 4j—3, 3§j §4
37+3, 5<j3<n,
1, j=1
fr(vjvje) =49 55 -5, 2<j<4

3j+4, 5<j<n-—1,
7 () = 6, £ (uaty) = 11, F*(uyus) = 17, f*(uyus) = 8 and
[ (uyvg) = 14.
Hence, f is an F-geometric mean labeling of G. Thus the graph G is an
F-geometric mean graph.
Subcase (iv). 4<i<n-—2andn>6.
Define f: V(G) — {1,2,3,...,3n + 4} as follows:
3j—1, 1<j<i—2
3i—3, j=i—1
fu) = si+2 =i flv) =
3i4+6, j=i+1
35+4, i+2<j5<n,
fuj) = 3i— 2 and f(uj, ) = 3i + 8.
Then the induced edge labeling is obtained as follows:

3j-2 1<j<i-1
3i—1, j=i

3i4+4, j=i+1
3j4+3, i+2<j<n,

3i—1, j=i—1
f*(ujuj+1) = 3t + 3, j =1

3i+7 j=i+1
37+95, i+2<j<n-1
3j—2, 1<j<i-1
o) s g=i
f(ujvj)_ 3Z+4, j:Z+1
37+3, i+2<j5<n,
3j—1, 1<j<i—1
w3+l =i
Fwi) =93 35406 j—it+1
37+4, i+2<j<n-—1,
[rui—wg) = 3i = 3, f*(wjui ) = 3i 4+ 2, f*(wjuip2) = 3i + 8,
[ (ujv;) = 3i — 2 and f*(uj, vip1) = 3i + 5.
Hence, f is an F-geometric mean labeling of G. Thus the graph G is an
F-geometric mean graph. O
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The F-geometric mean labeling of G in the above cases are shown

Figure 9.

6 7 13
uy U2 us ug
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“ 6 8 11
1 4 7 10 13
, 5 9 12
V1 b
vy P v3 U4
4 8 11 14
2
uh
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3 14 17
4 2 9 12 15 18
6 7 13 16
V1 v2 v3 V4 V5
8 2 12 15 18
8 10
9
10
P uly
12
1 2 4 14 16 17 19 20 22 23 25
U1 uz 7 u3 | 14 g U5 6 uz
1 4 9 |1 |15 18 21 24
- 3 P 10 vy v5 vg vy
3 5 U3 s % g 19 g 22 gy
7
8 13| /13
vy
16
uj
1 18
L 5 4 s 8§ 10 ~"3 18 2 23 25 %
u1 Uy u3 Uy us | 19 UG wr ug
1 4 7 10 15 |17 |21 24 27
o 3 vy 6 vs 9 vy 11 U5 16 | Y6 22 vr 25 vs
2 5 1 13 21 24 27
20
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10 13 16 19 22
uyl u2 u3 ug us u6
8 11 14 17 20
6 309 B 15 18 21
7 10 13 16 19
1 vo v3 vy Vs 6
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8 16
U3 )
11 17
5 11 15 19 22 25
ul u us uq us ue ur
4 7 12 16 20 23
) 3 8 19 14113 18 21 24
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13 23
uf ug
17 23
12
5 8 12 17 21 25 28
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Figure 9
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