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Abstract

In general, the exponential average of two positive numbers does not have to be an integer. Because
of this, the exponential average needs to be an integer that takes into consideration the flooring or ceiling
function. It has been defined that graphs can be labeled with an exponential average, where the flooring
function or the ceiling function can apply labels to the edges. To establish the exponential average
assignment on graphs, consider the edge labels that arise from the ceiling function alone. The vertex
assignment function & and edge assignment function §* are called a Cexp, average assignment of the graph
G with p vertices and g edges if & is injective and 6*is bijective and the corresponding relations are 6: V' —
N—-—{q+2,,0} §E—>N-{1,q+2,:-,0} and is defined by edge label &* is &*(uv) =

1
[é (%)Y(’“’)} where X(u) = §(w)°®, Y (u,v) = §(v) — () and N is the set of all natural numbers. If
the graph accepts a Cey, average assignment then it is called a Ceypy average assignment graph. The Cexp
average assignment of graphs is proposed in this paper, and its characteristics are explored on the cycle, the
union of path and cycle, the union of T- graph and cycle, the graph G*, the graph G, the graph Gand

tadpole.

Keywords: Cex, average assignment, Cexp average assignment graph, Chain graphs, Edge labeling, Vertex
labeling.

Introduction

Graph labeling is the assignment of labels, generally ~ concurrent algorithms, and so on.  Algorithm

represented by integers, to the edges and/or vertices
of a graph. The average procedures with chain graph
topologies are effective models in a wide range of
applications, including circuit design,
communications infrastructure addressing,
astronomy, database management systems, and
coding theory. The chain graph is essential in
different applications which include electronics,
electrical, and wireless communication.
Mathematics is used in almost every aspect of
computer science, including intelligent
transportation, project management systems and
tools, software architecture and  design,
multiprocessing, automated control, distributed and

creation, implementation, and analysis are all aided
by mathematics in scientific and technical
applications. It also enhances the efficacy and
application of current approaches and algorithms.
The assignment of vertices and edges is important in
many applications in the field of graph theory and
optimization. Our paper introduces a new method for
determining Cex, averages on chain graphs, a type of
graph that is frequently found in various domains like
network analysis, biology, channel assignment,
routing and path selection, max-flow min-cut
process, fault detection and localization process,
resource  allocation, interference  mitigation,
theoretical analysis or simulation, wireless network
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performance metrics, fuzzy decision making, and
telecommunications. A graph is characterized as a
finite, undirected, and simple graph throughout this
work. Interpret the graph G(V, E), which has p

Materials and Methods

Path on n vertices is denoted by P, and cycle
on n vertices is denoted by C,,. The graph K, ,, is
called a star graph and it is denoted by S,,. The T-
graph T, is obtained by attaching a pendant vertex to
a neighbor of the pendant vertex of a pathonn — 1
vertices. The graph Tadpoles T (n, k) is obtained by
identifying a vertex of the cycle C,, to an end vertex
of the path P,. Barrientos and Minion proposed a
method that allows us to transform a special kind of
graceful labeling into harmonious labeling for many
families of graphs®. Durai Baskar et al. presented the
F-geometric mean and developed its meanness for
chain graphs including the graph G*, the graph G"
and the graph G . Uma Devi et al. delivered the odd
Fibonacci edge irregular labeling ° for some trees
obtained from subdivision and vertex identification
operations. The C-exponential meanness of graph ©
includes path, triangular tree of T, the cartesian
product of two paths, a one-sided step graph, and a
double-sided step graph was studied by
Thamaraiselvi and Rajasekaran. Khan et al. studied
the computational and topological properties of
neural networks using graph-theoretic parameters’.
Ashwini et al. determined the lucky number® of
various graphs. Muthugurupackiam et al.
determined the (a, d) -total edge irregularity strength
of graphs®. The assignment calculations are based on
the Cep average across numerous ladders
graphs®significantly the one-sided step graph,
diamond ladder graph, and the meanness of graphs
derived from various graph operations established by
Rajesh Kannan et al. The vertex assignment function
6 and edge assignment function §* are called a Cexp
average assignment of the graph G with p vertices
and q edges if § is injective and §*is bijective and the
corresponding relations are &:V-> N —{q+
2,0}, 6“E—->N-{1,q+2,--,0} and is
defined by edge label 6 is &"(uv) =

1
[g (%)Y(u'")l where X(u) = §(w)°™,Y(u,v) =
6(v) — 8(u) and N is the set of all natural numbers.

endpoints and q linkages. West DB ! provided
concepts and notations for graphs and survey
2 provided a detailed analysis of graph labeling.

If G(p,q) accepts Ceyp average assignment then it is
called a Cey, average assignment graph. Fig 1 offers
an interesting memorable illustration of a Cey
average assignment with graph Ss.

Figure 1. A Ceyp average assignment of S;.

A flow chart for Cey, average assignment graph is
given in Fig 2.

Start

G(V,E) |

Injective Vertex
Assignment Function &

B
V(G)
Y N-(q #2005 - No

.
Bijective Edge
»  Assignment Function §

E(G)

1{ XV s
;I.X(ul\\‘ !

N-{1,q+2,-++,}

-
Not C.,; average
assignment graph

C.p average
assignment graph

End

Figure 2. Flow chart for Ce.x, average assignment
graph.

A Cexp average assignment for the graphs
related to chains has been examined here.
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Results and Discussion

Based on the Cex, average assignment definition, the

following theorems were proved.

Theorem 1: Every cycle C,is a Cexp average
assignment graph, forn > 3.

Proof: Let {v,: 1 < a < n} be the nodes of the
cycle. Let n > 4.The point assignment of the cycle
Cy, isgivenin Table 1.

Table 1. The point assignment of the cycle C,.

The point assignment § is {1,2,3,::-,n + 1}

5(v) 1<a<2 n " n
3<a<|3]+1 a=|z]+2 5l +3<as<n
6(v,) 2a—1 2a — 2 n+1 2n+5—2a
The line assignment of the cycle C,, is given in
Table 2.
Table 2. The line assignment of the cycle C,,.
Line Assignment &~
§(e) 1=e=2  3ca<|+1 a=2+|] 5| +3<a
-T2 ] 2 2 -
niseven  nisodd <n-1
8" (VeVqs1) 2a 2a—1 n n+1 2n+4—2a
1
_ 1(X(Ua+1)>y(’7aﬂ’a+1)
e\ X(w)

1

and 6*(1771171) = [l (_X(Vl))Y(vn.m)l = 3. ACeyp

e \X(vy)
average assignment Of Cy,is given in Fig 3.

Figure 3. A Cexp average assignment of Cy,.

For the special case, n=3 labeling is given in Fig 4.

1

3 4
Figure 4. A Ceyp average assignment of Cs.

Thus, every cycle Cis a Cexp average assignment
graph, forn > 3.
O

The cycle C; is one of the interesting and simple
graph. In the above proof, a Cey, average assignment
for cycle for n = 4 has been discussed. Also for n=3,
the cycle c; and its assignment values have been
represented.

Theorem 2: The graph C,, U P, is a Ceyp average
assignment graph, forn > 2.

Proof: Let {u, v,:1<a<m,1<b<n}be the
nodes of the cycle and path. The point assignment
6 (u,) of the graph C,, U P, is given in Table 3.

Table 3. The point assignment §(u,) of the graph
C,UP,.

The point assignment § is {1,2,3,::-,n + m}

) 1<a<|Z| @ Tli2<a
H e B

6(ug)) m+n+2 n —14+2a—m
—2a +n
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The point assignment §(v,,) of the graph C,, U P, is
given in Table 4.

Table 4. The point assignment §(v,,) of the graph
C, UP,.

The point assignment §

fv) 1<b<n—-1 b=n
6(171,) b =
6(v,) - 1+n

The line assignment §*(u,u,41)0f the graph C,,, U
P, is given in Table 5.

Table 5. The line assignment §*(u,u,.1) of the graph C,, U P,,.

Line Assignment §*

6" (e) E —T ﬂ B
1Sa§lzl -a—lzl-i-l IZJ+2§aSm 1
misodd miseven
L - —
R 1 /X (Ugsq)\Y @atarD) m+n—2a+1 n+1 n+2 n—m+2a
8" (UqUas1) = g( X(u))
a

The line assignment 6*(v,vy,1) and §*(u,,uy) Of
the graph C,, U P, are given in Table 6.

Table 6. The line assignment &*(v,vp.q)and
6" (u,uq) of the graph C,, UP,,.
Line Assignment &~

6% (e) 1<b<n-1
—r 1+b
% _|1rx( NYwpv
1) (171;171;+1)_[;( XIZZZ)l )Y( ’ b+1)l
n+m

1
* _|1(X(q) ;
5 (umu1)—[g (X_(z;))mm ul)l

A C.y average assignment of C;, U Pyis given in Fig
5.

19
'3/7 *— 1

e s el 2
17 16 ?

16 15 3
\ 3

[ 15 144 4
14+ 4 13 4

13 5
12 5

12

1 6

- 10 6
y

9 8 - T

w2 .

7

Figure 5. A Cep average assignment of C4, U P5 .

Thus, the graph C,,, U P, is a Ceyp average assignment
graph, forn > 2. o
The union operation preserves its Cex average
assignment property for C,, and B,.

Theorem 3: For,n > 2 and m > 3, the graph T, U
Cmis a Cexp average assignment graph, where T, is a
T graph.

Proof: Let P,_; be the path having nodes as
{fug:1<a<n-—-1} and {v;:1 <a <m} be the
nodes of the cycle and u, be the pendent vertex
identified with u,. The point assignment & (v, )of the
graph T, U C,, is given in Table 7.

Table 7. The point assignment §(v,) of the graph
T, U Cpp.

The point assignment § is {1,2,3,::-,n + m}

80 1<a<|Z| @ Mli2<a
H e B

6(vy) 2+ m-—2a n —14+n+2a
+n -m

The point assignment & (u, ) of the graph T, U C,, is
given in Table 8.

Table 8. The point assignment &(u,) of the graph
T, U Cp,.

6(v) 1<a<n-2
6(uy) a+1

The point assignment & (u,,) of the graph T, U C,,
is given in Table 9.

Table 9. The point assignment §(u,,) of the graph
T, U Cp,.

6(uy_1) n+1
6(uy,) 1
The line assignment §* (v, v,44) Of the graph T, U
C,y is given in Table 10.
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Table 10. The line assignment §* (v,v,4.1) Of the graph T, U Cy,.

Line Assignment &~

5*(e) m ™ m _
1Sa£lzl | a—l2J+'1 2+l2JSaSm 1
m is odd m is even
8" (VaVas1) = —2a+n+1+m n+1 n+2 -m+2a+n
1
1 <X(Ua+1))Y(VaJ’a+1)
e\ X(vg)

The line assignment §*(ug,ug,41) Of the graph T, U
Cy, is given in Table 11.

Table 11. The line assignment 8" (u,u,41)0f the
graph T, U Cy,.

6*(e) 1<asn-2
6*(uaua+1) a+2
1
1 (X(ua+1)>Y(ua.ua+1)
X(uq)

The line assignment §*(u,u,) and 6*(u,u,) of the
graph T, U C,,, are given in Table 12.

Table 12. The line assignment &*(uj,u,) and
6" (vyv,)of the graph T, U Cp,,

1
Y(uzun) 2
* 1 X -
0" (uztn) = [; () “")l
1/ X(vy) oS -1
. Y(v1,vm)
o - _( m) +n
() e \X(v) +m

A C.y average assignment of T, U Cgand T, U C3
are given in Fig 6 and Fig 7 respectively.

4 13
4 ~ ™
127" 13

12\
5. =

w«

8 — e

7
Figure 6. A Cep average assignment of T, U C .

7
2 3 1
3 2
4
e 6 4
5

Figure 7. A Ceyp average assignment of T4 U C5 .

Thus, for, n = 2 and m = 3, the graph T, U C, is a
Cexp average assignment graph. O

Even though C,,, and T,, are Cex, average assignment
graphs, their union preserves its Cexp average
assignment property.

The graph G*(py, P2, .-, Pn)is obtained
from n cycles of length p;, py, -.., pyby identifying
consecutive cycles at a vertex as follows. If the b™

th
cycle is of odd length, then its (prH) vertex is

identified with the first vertex of (b + 1) cycle and

. : . +2
if the b™ cycle is of even length, then its p’T vertex

is identified with the first vertex of (b + 1) cycle.

Theorem 4: The graph G*(p1, P2, -, Pn) 1S @ Cexp
average assignment graph for any p,, for1 < b < n.
Proof: Let the points of cycles of frequency n be
wP:1<b<nil<a<pylandfori<b<n-
1, the bt" cycle and (b + 1)*" cycle are identified by
a vertex v, and v®*V while p,, is odd and v<*)

pb+3 1 pb IS O an Upb+2

2 2
and vl(b“) while p,, is even. The point assignment

o) (vc(ll)) of the graph G*(p4,p2, ..., Py) IS given in
Table 13.

Table 13. The point assignment S(vg)) of the
graph G*(p1, P2, -, Pn)
The point assignment § is {1,2,3, ..., 2.0 pp + 1}
§(v) P P
1Sa£lzl+1 [2]+2Sasm
5(17;1)) -1+ 2a 2p; +4—2a

The point assignment 6(1;(5")) of the graph

G*(p1,p2, > Pn) IS given in Table 14.
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Table 14. The point assignment & (vgb)) of the graph G*(p1,P2, -, Pn)-

6(v) 2<b<n
Do Pp Db
zgagbj“ [ | +2 l7J+3SaSpb
Pris odd Pb is even
b b-1 b-1 b-1 b-1
5(vg”)

ch+2a—1 ch+2a—2 ch+2a—4 ch+2pa—2a+4
c=1 c=1 c=1 c=1

a+1

G*(p1, P2, --»Pn) iS given in Table 15.

The line assignment 6*( (D, D) )of the graph

Table 15. The line assignment 6‘*( f,) ) )of the graph G*(p1, P2, --» Pn)-

a+1
Line Assignment &~
5 () 1<as< | a=|2]+1 El+z<as<n-1
Piisodd P1iseven
5 (sPv) = (X ( %’)1 )W‘ 2a 2p1 —2a+3
X(vg ")

The line assignment 6*( 2 ,5?1) of the graph
G*(p1,P2, -+, Pn) IS given in Table 16.

Table 16. The line assignment &* ( (b),(b) ) of the graph G*(p1, p2, -, Pn)-

a+1
6*(e) 2<b<n
Db _|P» Do
15as[7] a—l?J+1 l7J+2SaSpb—1
Pris odd Pp is even
6 V(b) (b) — b-1 b-1
((b) a+1(b) - ch + 2a Z Pec+2p, —2a+3
l X(Va+1) Y(vg 'Wai1) c=1 c=1
e\ X"
The line assignment §* (v(l)vl(l)) and
b b
6" ( ng) ( )) of the graph G*(p4,p2, ---, Pn) are

given in Table 17.

Table 17. The line assignment &* (v(l)vgl)) and 8" (v(b)v(lb)) of the graph G*(p1, P2, > Pn)-

6" (e) 1<as<m;—1
: S — 3
5 (s ) = X(V(l)) THER)
Vp, ¥ X (1))

1 b-1
(b) (b) _(b)
( (b) b)) _ (X(v ))Y(vpb'”1 ) ch +3
c=1

Xw®)



https://doi.org/10.21123/bsj.2024.11034

Published Online First; October, 2024
https://doi.org/10.21123/bsj.2024.11034
P-ISSN: 2078-8665 - E-ISSN: 2411-7986

WS

Baghdad Science Journal

A Ceyp average assignment of G*(10,9,12,4,5)is
given in Fig 8.

Figure 8. A Ce average assignment of G*(10,9,12,4,5).

Thus, the graph G*(p1, P2, -, Pn) 1S @ Cexp average
assignment graph for any py, for 1 <b < n. o

The graph G'(pi,ps,...,pn)is obtained from n
cycles of length pq,p,,...,paby identifying
consecutive cycles at an edge as follows: The

pb+3 th th .. - . .
(T) edge of b™ cycle is identified with the first

th
edge of (b + 1) cycle when b is odd and the (p1+1)

edge of the b™" cycle is identified with the first edge
of (b+ 1)'" cycle when b is even.

Theorem 5: The graph G'(p1, P2, - Pn) IS @ Cexp
average assignment graph if all p,’s are even or all
pp’sare odd, for 1 <b < n.

Proof: The points of G’ be {v(b) 1<bhb<nl<
a < pp.Assume that allp, isodd. For1 <b <n-—

Table 19. The point assignment & (v

1, the b*" and (b + 1)" cycles are identified by the
(b) _ (b) (b+1) (b+1)

edges vpb+1vpb+3 and v while b is odd
and u,gf;)lv,ﬁ’;)ﬂ and v(b+1)v§;+11) while b is even.
2 2

Take t = Y:2=1p.. The point assignment & (vél))
of the graph G'(p1, p2, -, Pn) iS given in Table 18.

Table 18. The point assignment & (vf,l)) of the

graph G'(p1, Pz, -, Pn)-
The point assignment § is{1,2,3, ..., 201 pp, —n + 2}
§(v) a 2<a P1 <
=1 <P [2]+2=e
—L2 =p
5(,]51)) 1 2a 2p; +3—-2a

The point assignment § (véb )) of the graph
G'(p1,p2, -, Pn) iSgivenin Table 19.

flb)) of the graph G'(p1, P2, ---» Pn)-

6(v) 2<b<n
b is even b is odd
Do Db Db Db
ZSaSlTJ l7J+1SaSpb—1 23ag[7j+1 l7J+2SaSpb—1
5(,,(51’)) t—b+2a+2 —2a+t—b+2p, +3 t—b+2a+1 t—2a—b+2p,+4

The line assignment §* (v(l)v(l) ) of the graph

a+1
G'(p1, P2, -, Pn) isgiven in Table 20.
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Table 20. The line assignment &* (vgl)vfllfl) of the graph G'(p4, p2, ---, Pn)-

Line Assignment &~

5*(e) 1gagl%J l%]+1§a§p1—1
—r— 2a+1 2p, +2—2a
6*(1](1)1](1) _ 1 X(Ué]_;_)l Y(Vl(zl).vl(::')_l) 1
a “a+1 e X(‘Uél))
The line assignment §* (véb)vg)l) of the graph
G'(p1, P2, -, Pn) isgivenin Table 21.
Table 21. The line assignment &* (V(b)vgl)1) of the graph G'(py, p2, .-, Pn)-
§7(e) 2<b<n
b is even b is odd
1<a Pb Pb Pb
= —|+1<a<p,—1 1<a< |+ —|(+1<a<p,—-1
S B B
5*(,;5”),,‘5?1): t—b t—2a+2p,+b+2 t—b+2a+2 t—2a+2p,+b+3
b 1 +2a+3
1 (X8 ) \re@aE
e\X(wg")

Assume that all p,, is even. Take t = ¥2-1p, and

forl < b <n— 1, the b*"and (b + 1)*" circuits are

merged by vy vios, and vfb“)v;’;jj). Take t =
2 2

b=1p.. Then, the point assignment & (vc(ll)) of the
graph G'(p1, p2, -, Pn) 1S given in Table 22.

Table 22. The point assignment S(vfll)) of the

graph G'(py, Pz, ..., Pn)-
The point assignment §

§v) a=1 Pi| |1
2<as|3| [Fl+1<as<n
5(17(51)) 1 2a 2p; +3—2a
The point assignment § (véb)) of the graph
G'(p1, P2 -, Pn) iSgiven in Table 23.

Table 23. The point assignment 8(17‘(1")) of the
graph G'(p1, P2, -, Pn)-

6(v) 2<b<n
Pb Db
ZSas[TJ [7J+1Sa3pb
-1
s(v”) 1-b+t—»b -2a+t+2p,—b

+ 2a + 4

The line assignment &* (v,gl)v(l) ) of the graph

a+1

G'(p1,p2 -, Pn) IS given in Table 24.

Table 24. The line assignment &* (vfll)vflljl) of
the graph G'(p4, p2, .-, Pn)-

Line Assignment 6*

5 (e) 1<a l&J 1
[
— 12 <a
S p1 - 1
6*(17,51)17‘5?1 2a+1 2p;+2
. 1 —2a
[ fxot e
e\ X"

The line assignment &* (vflb)v(b) ) of the graph

a+1

G'(p1,p2, -, Pn) IS given in Table 25.
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Table 25. The line assignment 6~ (v(b)vfl’ﬂr)l) of

Table 26. The line assignment §* (v(l)vgl)) of the

the graph G'(py, p2, ..., Pn)- graph G'(py, Py, ..., Pn)-
Line Assignment §* 5*(,,(1),,(1)) 2
D1
6% (e) 2<b<n L

1<a A X(vl( D) mm D)
< |2 [2]+12e " e \xe®)

—12 <pp—1

s (v éljr)l)— t—b+2a t+2p,+3
+2 —b-2a Fig 9, displays a Cep average assignment of

I S
(et ))Y(vf}’) o
x )

The line assignment §* (v(1)v1(1)) of the graph
G'(p1, P2, -, Pn) isgivenin Table 26.

10

G'(7,59,13). A Cexp average assignment of
G'(4,8,10,6) is represented in Fig 10.

Flgure 9. A Cep average assignment of G'(7, 5,9, 13)

Thus, the graph G'(p;1,p2, .., Pn) IS @ Cexp average
assignment graph if all p,’s are even or all p},’s are
odd, for1 <b <n. o

The graph G(py, my, ..., my_4,py) is obtained from
n cycles of length p4, ps, ..., ppand (n — 1) paths on
m4, m,, ..., my,_, Vertices respectively by identifying
acycle and a path at a vertex alternatively as follows:
If the b™ cycle is of odd length, then its

pp+3 th .. . .
(T) vertex is identified with a pendant vertex of
the b™" path and if the b cycle is of even length, then

. ppt2 th .. . .
its (T) vertex is identified with a pendant vertex

A

Figure 10. A Cep average assignment of G'(4, 8,10, 6).

of the b™" path while the other pendant vertex of the
b path is identified with the first vertex of the (b +
1)" cycle.

Theorem 6: The graph G(p;, my, ..., mp_4,pp) iS @
Cexp average assignment graph for any py’s and
my’s.

Proof: Let {v(b), 1<b<nl<a<p,} and
wh1<b<n-1,1<a<m,} be the circles
and paths of frequency nandn-1. If1<b<n -1,
the b*" cycle and the bt path is identified by a

vertex v,Sf;iz and u(b) while p,, is even and vég)ﬁ and
2 2
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(b) while p,, is odd and the b*" path and (b + 1)*"
cycle are identified by a vertex u(y. and v."*". The

point  assignment S(vél)) of the graph

Table 27. The point assignment S(vfll)) of the
graph G(py, my, ..., my_q, py).
The point assignment & is {1,2,3, ..., X221 (p, +

G(py, my, ..., my_q, Py) iS given in Table 27. my) + p, —n+ 2}
5(v) 2 )
15as[2]+1 lZJ+2SaSp1
5(,;51)) 2a—"1 2p, +4—2a
Taket = X2-1(p. + m.) The point assignment
5 (v‘gb)) of the graph G(py, my, ..., my_1, py) iS
given in Table 28.
Table 28. The point assignment § (v,(lb)) of the graph G(py, my, ..., my_q, Py)-
The point assignment §
6(v) 2<b<n
Py _|Pp Db
2Sa£l7j+1 a_[7j+2 l7]+3SaSpb
Pris odd Pp is even
s(v) —b+t+2a —1+t+2a-»b t+2a—-b-3 t+2p,—2a—b+5

The point assignment & (u,(lb_l)) of the graph

G(py, my, ..., my_q,pp) is given in Table 29.

Table 30. The line assignment &* ( fll) M

Table 29. The point assignment &§ (uflb_l)) of the

graph a(pll my, .., My 4, pn)
The point assignment §
S(v) 3<bhb<n2<as<m,-1

S0 ™)

(Pc+m)+pp1+a+2-b
c=1

The line assignment &* (v(l)véi)l) of the graph

G(py, my, ..., my_q, pp) is given in Table 30.

)of the graph G(py, my, ..., my_y, py).

Line Assignment &~

87 (e)

<X( v )vw 5o
1
xwM)

5 (vPr®,) =

a+1

1<a

[

_ lp1

7J i1 lp1

7]+2$a$p1—1

Piisodd P1iseven
2a 2py —2a+3

The line assignment 6*( (D, (D) )of the graph

a+1
G(py, my, ..., my_q,pp) is given in Table 31.
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Table 31. The line assignment §* ( b g?l)of the
graph G(py, my, ..., My_1, Pp)-

Line Assignment §*

6*(e) 1<as<m -1
6*(u¢(11)uc(11+)1 ptatl

The line assignment &* (v(1)v1(1)) of the graph
G(py, my, ..., my_q,pp) is given in Table 32.

Table 33. The line assignment &* ( (b) fl’jr)l)of the graph G(py, myq, ..., my_q, Pp)-

Table 32. The line assignment §” (v(l)vgl)) of the
graph G(py, my, ..., My_q, Pp)-
Line Assignment §*

(1) @™
[ (vpl 3

The line assignment 6*( (b) (b)) of the graph

a+1
G(py, my, ..., my_q,py) is given in Table 33.

Line Assignment §*

6" (e) 2<bhb<n
%) __|Pn P»
1Sa£l7l a—l7l+1 l?J+2§a§pb—1
Pris odd Pb is even
t+1+2a->b 2pp—2a—b+4+t

1
()., (b) X (vgyh) \YoR o
8" (va "Varr D)
X, )

The line assignment &~ (v(b)vl(b)) of the graph

p
G(py, my, ..., my_q,pp) is given in Table 34.

Table 34. The line assignment 6* (v(b) (b)) of the
graph G(py, my, ..., my_q,py).

Line Assignment §*
6" (e) 1<a<m; -1

The line assignment  &* ( (b=1),, (b~ 1)) of the

a+1
graph G(py, my, ..., my_y, Py iS given in Table 35.

Table 35. The line assignment 8*( (b= Dufﬂf))
of the graph G(py, my, ..., My_1, Pn).

Line Assignment &~

6*(e) 2<bhb<nl1<a
S mb—l - 1
(b-1)_ (b-1) b-2
6(u a+1)_ Z(p +mc)+p

- c b-1
(X(ufflf))> g~ 1)' 511111))‘ c=1

(b-1) +a

( a ) + 3

—b

An example of a representation of a Cexp average
assignment is shown in Fig 11.

Figure 11. A Cexp average assignment of G(8,4,5,6,10) .

Thus, the graph G(p;, my, ..., M, _1, Py) iS @ Cexp
average assignment graph for any py,’s and my’s. O

Corollary 1: Tadpole T(n, k) and triangular snake
graphs are Ceyp average assignment graph.
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Conclusion

This paper has discussed a novel approach to Cexp
average assignments on chain graphs, leveraging the
concept of chain graphs to efficiently compute
average assignments. The approaches of Ceyp
average assignment of the cycle, the union of path
and cycle, the union of T- graph and cycle, the graph
G*, the graph G’, the graph G and tadpole have been
given. This labeling scheme aims to encode the
structure and properties of the chain graph into the
numerical values assigned to its vertices and edges.
The assigned values should respect the structural
constraints imposed by the chain graph, ensuring that
the average values are consistent with the underlying
dependencies among variables. By integrating
techniques from graph theory, optimization, and
statistical analysis, it was developed a method that
offers significant advantages over existing
approaches in terms of computational complexity
and accuracy. By utilizing Cexpy average assignment,
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