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Introduction

For a simple, connected and
undirected graph &, Baca et al., (2007)
introduced the concept of an edge
irregular total § -labeling,
K v(e) v E(6) »{123,....m }
is @ map in which every edges and
vertices are labeled in such a way that
any two edges kf and k*f* in G have
different weights,
ie.  wylkf)# wy(k*f*)  where
wyc(kf) = H(kf) + HK(k) + XK(f)
The bound of TEIS for any graph & ,
with maximum degree A& , is given in
the following inequality

ex@) 2 mae {22241}

Conjecture (1): Ivan¢o and Jendroi
(2006) For any graph & different from

K., we have

e— i
2 3

The conjecture has been validated for
many families of graphs, for instance, a
quintet snake graph, an uniform theta
snake graphs, polar grid graph,
heptagonal snake graph, and special
families of graphs in Salama (2019,
2020, 2021, 2022) for zigzag graphs,
helm and sun graphs, categorical product
of two cycles, a categorical product of
two paths, generalized Petersen graph,
and certain family of graphs in Ahmad
et al. (2009, 2012, 2014, 2015, 2016),

for hexagonal grid graphs in Al-
Mushayt et al. (2012), for planar graphs
in Yang et al. (2018), for some classes
of plane graphs in Tarawneh et al.
(2021), for fan, wheel, triangular book,
and friendship graphs in Tilukay et al.
(2015), for subdivision of star in
Siddiqui (2012), for some Cartesian
product graphs in Ramdani et al.
(2013), for generalized web graphs and
related graphs in Indriati et al. (2015),
for generalized prism in Bacda et al.
(2014), for complete graph and complete
bipartite graphs in Jendroit et al. (2007),
for disjoint union of wheel graphs in
Jeyanthi, (2015), for more details see
Majerski and Przybylo (2014); Miskuf
and Jendroi (2007); Naeem and
Siddiqui (2017); Pfender (2012); Putra
and Susanti, (2018); Rajasingh and
Arockiamary (2015); Amar (1998).

In our paper, an electromagnetic
Feynman snake graph EmFs{n) and an
electromagnetic Feynman cyclic graph
EmFc(n) have been defined. After that,
the exact value of TEISs for an
electromagnetic Feynman snake graph
EmFs(n) and an electromagnetic
Feynman cyclic graph EmFec(m) were
deduced.

Main results
Definition (1):
Feynman snake graph is a path & in
which we replace every edge in it by an
electromagnetic Feynman graph,

denoted EmFs(n) see Fig. (1).

An electromagnetic
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Prn+1
n

Fig. (1): An electromagnetic Feynman snake graph EmFs(n)

Theorem (1): For Electromagnetic M[ME[,I));_,Iﬂ]
3
Feynman snake ~graph s(m) with To prove the equality, let we have §-
vertices 3m+ 1 e have: labeling with map
tes(EmFs(n)) = I?] M V(EmFs(m))VU E(EmFs(n)) = {12,..., =}
Snt2
Proof: Since the size of EmFs(n) js ,whereE_I s | X s defined as:

[EmFs(m)}l =5n and its maximum order
is A(EmFs(n)) =3 then by substituting

in (1) we find:
[ e [
[ P
XK(q)=XK(z)
et el
e el
XK(n)=XK(s)
o e
e
K(pyg;)
it el =223
somor el
K(g;)
prselin.. 222

s el
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XK(gt;)
fi fnrrE{Lz, "’H] 1}
Taomes el
K(zs;)
i1 fnrrE{LZ. “’H] 1}
- 5—-2m+1 fnri-E{IE;_II,...,n}
}K{riﬂi-l-l)
BEis fﬂfrE{Lz. "’H] 2}
- 5 —2m: 4+ 2 fnriE{IE;;lI—L..,n}

The above equations mean ® s From the equations of the edge’s weights

maximum labeling of vertices and edges. we find they are different, so # is an
The edge’s weights of EmFs(n) are edge irregular total ¥ labeling. Then:
given by:
x(7,4) =5 —2 -]
x(‘li'i) = 5} Definition (2): By replacing every edge
x{qif-;)=5i—1 in a cycle Cn by an electromagnetic
x(rs;) =5§+1 Feynman graph, we have a new graph

called an electromagnetic Feynman

cyclic graph, denoted EmFe(n) = a5
shown in Fig. (2).

wl(tppa ) =51 +2

Fig. (2): An electromagnetic Feynman cyclic graph EmFec{n)
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Lemma (1): For an electromagnetic
Feynman cyclic graph EmFc(m) with
vertices o and3=m <=7

We find:

tes(EmFc(n)) = 5"; Z]

Proof: For the electromagnetic Feynman

cyclic graph EmFe(n) yith 3=n=7

we find the size IEmFe(m)l =5n  anqg
1

H{(pi)={2i—4

H

K(g;)=XK(g)=2-1

H(ﬁ)=*(%)=[§‘

Hala Attiya (2025)

A(EmFc(m)) = 3 50 by substetuting in (1)
we have

tes(EmFc(n)) =

5u+2]
3

To prove the inverse inequality, we define a
labeling map
MeV(EmFs(m))U E(EmFs(n)) - {1,2,..., =}
Snt2 . :

, where s = IT] , given in the

following:
i=1
fori€{34,...,n}
fori=n+1

v je{12,...,n}

forje{l2,...,n—1}

fori=n
K(p1qz) =4
(1 j=1
Kew) = {5 fori€ (34,...,n}

i+l forie{12,...n—1}
H{(qiri)= n+1 n € {34}

n+2 n € {567}

Klgit) =3 +1 fori€{12,...,n}

(3+1 forie{12,..,n—1}
H{(risi)=* n+1 nef34}

n+3 n € {5,6,7}

(342
H{(%Z)Z (3—m+2

.rﬂr'i"E{lpzn---.ﬂ_z}
fori=n—1

The edges weights of EmFe(m)are given
by:

w(P1g2) =8

x(pg)=5—-2  forie{i2...,n}
x(‘ﬁ?i)=5i forie{12,... ,n}
xlat)=5—-1  forie{12,...,n}

x(Bs)=5+1  forie{12,...,n}
x(mpuz)=5i+2 forje{12. .,m}

K TPrn)=5n+2
Theorem (2): |If

Feynman cyclic graph EmFe(m) with
vertices 3 and ® =8 Then:

Electromagnetic
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tes(EmFe(n)) =[] tes(EmFe(n)) = [~
Proof: Since the maximum order of For the inverse inequality, ™ defined in
EmFc(n) given by A(EmFe(m))=3 3ng the following two cases:
its size |[EmFem)l =5n  gypstitute for Case (1): = = 1(mod2)
these values in the inquality (1) we have:

1 =1
X(p) = {2}4 fori€{3a,..., I§]+ 1}
H fnriE{I;]+ 2. n+ 1]
K(a)-X(5)=] 7 rerie 25
H fory € [IE]_I_ ],...,n]
% forie{12,...[>]-1]
X(n) =X(s5)= i
{ B fori € [IEI,...,H]
H(pq:) =4
1 =1
i+3 rorie{3....[5]}
H{(ﬁ%):43i—m+2 fori= [§]+1
5§ —2m —2 forj€ [I%]+1n]
K(am) — {H 1 fori E-{u. - [51-1
5 —2m forie{[].---m}
K(azt;)
BEAE forieftz...[5]-1}
S—2m—1 for s €{[5].---n}
K(s,) - iJ_r 1 fori€ [un,l;]_ 1)
5 —2m+1 j"nr-}E[[EI,...,n]
H{(Ti“-"ﬁz]
BEis forie{t2..., [;]—1]
55— 2 + 2 fnri-E[I%]...,n—l]

Mrpp1)=5n—2m+2



126

The edges weights of EmFc(n)yre given
by:

x(P192) =8
E(Pi‘li]=5i_2
x(qi’i]=5i
xl(g5) =5 —1
x(n5) =58 +1
F+1
Kgn)=1
5 — 2m
XK(q;5)
1
A si—2m—1
i1
Kns)={
5§ — 28 + 1
H{(’il’#z]
41
5242
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w(fPp2) =55 +2
KPPy} =5+ 2
Case (2): = = 0(mod2)

X |5 defined for %-¥oZ1 and the edges

%1 ¥2-%Yi |ike as in case (1), but for the
another edges given by:

———
rorie {[S]+1-..n}

porieiz.[ 2]
forse (2] +1.-.n)
poriefuz...[ 2]

pors (2] +1....)

forse 12, 2]

fnriE{[%]-l—]_..,n—l}

H{(f,.p,rﬂ)=5n—25-l-2

The edges weights of EmFe(n) are given
by:

x(P192)=8

K(Piqi] =5{—2

x(qi’i] =5j

x(95) =51 —1

x(%5;) = 58+1

x(1ipy2) =54+ 2

wrPr)=5n+2

Conclusions
In current paper, an electromagnetic

Feynman snake graph EmFs(n) and an

electromagnetic Feynman cyclic graph

EmFc(n) nave been defined. After that,
the exact value of TEISs for an
electromagnetic Feynman snake graph

EmFs(n) and an

Feynman cyclic graph EmFc(n) ere
deduced.

The main findings and  major
contributions of the present work are:

1- An electromagnetic Feynman snake
graph EmFs(n) and an electromagnetic
Feynman cyclic graph EmFe(n) have
been defined.

electromagnetic



2- The exact values of TERS for an
electromagnetic Feynman snake graph
EmFs(n) was calculated in the form

2|

3- The exact values of TERS for an
electromagnetic Feynman cyclic graph
EmFc(n) was deduced and given by
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