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Abstract:
If 3 a bijection f from VUE — {1,2,3,...,|V| + |E|} as well as f(e) — {f(w) + f(v)} =k is
constant for all e € E and f (V) = {1,2,3, ..., |V|}, Reverse super edge magic (RSEM) is a graph
G(V,E). The smallest of all k, where the minimum is indicated by rsm(G), and it runs through
all RSEM labelings of G, is the graph G's RSEM strength. The RSEM strength of some graph
families can be found here.
Keywords: RSEM, RSEM Strength.
Mathematical Classifications: 05C78.

1. Introduction:
Avadayappan S et al. established the notion of graph magic strength (MS) in [1]. That is,
m(G) = min{c(f ) : fis a magic labeling of G} and They have derived the MS of various
graph families. The minimum of all ¢(f ) is described as sm(G), where the minimum is
described over all super edge-magic (SEM) labelings f of G. Avadayappan S et al. [2]
introduced the super MS of a graph G, The minimum of all c¢(f ") is described as sm(G), where
the smallest is described in all super edge-magic (SEM) labelings f of G. In [3], Swaminathan V
and Jeyanthi P calculated the SEM strength of a few graph families. Jeyanthi P and Selvagopal P
discovered the k-super MS of all lengths can be considered as k-polygonal snakes and the
H —super MS of a chain of any two-connected simple graph H. They also make a conjecture
regarding the P, —super MS of P, for 2 < h < n [4]. Sharief Basha S and Madhusudhan
Reddy K showed in [5] that few various festoon trees have reverse super edge-magic (RSEM)
strength. Faraha Ashraf et al. introduced a graph's total H-irregularity strength, premised on this
parameter, also demonstrated the accurate values of this parameter for some families of graphs
[6]. In [7], R. Ichishima, exhibited a connection between the super MS and a particular type of
strength, which leads us to sharp bounds for the super MS of SEM graphs. In [8], Mathew
Varkey T. K and Mini. S. Thomas was the determined reverse process (RP) of graphoidal of a
MS is called reverse graphoidal (RG) MS and proved RG MS of Parachute, Armed Crown
graph. The RP of magic graphoidal strength is presence as RG MS and also proved to RG MS of
Path, Star, Comb, and [B,; S;] determined by Mathew Varkey T.K and Mini.S.Thomas [9]. For
any integers m,n > 3, | Nengah Suparta and | Gusti Putu Suharta proposed bounds for the join
graph's edge irregularity strength B,, + K, in [10]. In [11], Yeni Susantia et al. mirror-staircase,
double staircase, and staircase graphs determined the precise value of total edge irregularity
strength. In [12], Rikio Ichishima et al. given formulas for such edge-strength of some graph
classes whose line graphs are defined in terms of various graph operations.

We also take note of the following truth. let f be a SEM labelling of a valence k (p, q) —graph
G, for all edge uv € E(G), then f(uv) — {f(w) + f(v)} = k. When all the constants acquired
at each edge of G are added together, we get

gk = Yuevie) f(uv) — Zueve fWd(w) (1)
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Lemma 1: RSEM is a graph G with p vertices and q edges if a bijective function f: V(G) —
{1,2,3, ..., p} contains q consecutive numbers in the set S = {f(x) + f(y)/xy € E(G)} spreads
to the graph G was RSEM labelling using the reverse magic constant k = p + q — s, which
s = max(S) and

S={f+fM/xyeE@}={p+D-k@+2)-k{@+3)—k. .. (@O+q -k}

Theorem 1: For each odd n,n > 7, the graph C,,, which is a cycle with a chord consisting of two
vertices at a distance of 3, is RSEM.
Proof: Let's call the graph G and C,, s a chord consisting of two C,,(n = 7) vertices distance by
3.
LetV(G) = {vy,v,, ..., v} Next join as a chord for G, combine the vertices v, and v,,_, so that
(v1,vp—) = 3. G has n vertices and n + 1edges, as shown. Define the vertex labelling f: V(G) —
{1,2,...,n} then
jt1 e
— if jisodd
) =tnsjer
— if jiseven
Note that
={f) +f(y):xy € E(G)} = {n—+1 "—+3 3t ——} is a collection of consecutive integers.

As a result of Lemma 1, f extends to an RSEI\/I labelling of G with valencek =p+q—s =
n+1
2
Theorem 2: For every odd n = 3, rsm(C,,®OP,) =

Proof. Forevery odd n = 3, rsm(C,®P,) = 22—

5n—-1

Let f be a RSEM labelling with valence k of the graph C,©P,. Then, by applying (1) top = 3n

and q = 4n we get

4nk = 2c¢ Where a;, b;(1 < i < n) are the adjacent C,, vertices v; in C,,©P,. Again

Ank =Yeep fe) =221 fla) +2X7, f(b) + 42~ f(vy))} where a;b;(1<i<mn) are

the vertices in C,,®P, that are adjacent to the rim vertices v; of C,,.

dnk =2 Yeer f(€) —{[ZiZ1 f(a) + 2Py f(B) + Xty f (W) + Xeer f ()] + [Xiy f(a) +

i=1 f(b) + Xin f(wd] + 22, f ()}

=2[Bn+1)+GBn+2)++7n]-{[1+2+-+7n]+[1+24+--4+3n]+

201 f(w)}
Hence, k = 10n + 1 — {7n(72n+1) + 3n(32n+1) LD}
7n(7n+1) 3n(3n+1), 1 .
210n+1-{ 2(4n) 2(4n) '2n[1+2+ +nl}
—10n4+1— {58n+10 in(n+1)}

8 2n 2
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29n+5  n+1
=t

=10n+1 -

__5n—-1
2

5n—-1

ie, k>

Thus, For every odd n > 3, rsm(C,,OP,) = 5n2—1l

Therefore, For every odd n > 3,rsm(C,®OP,) = 5n2—1.

Theorem 3: For every odd n > 3, 8”2_‘1 < rsm(C,OP;) < 9n2—1.

Proof: We known that C,,®P; has 4n vertices and 6n edges.
In C,,OP;, let a;(1 <i < 2n) define the second degree vertices 2, b;(1 < i < n) the third
degree vertices, and V; (1 < i < n) the fifth degree vertices.
Let f represent the RSEM labelling of the graph C,,®P; with valence k. Then, applying (1) to
p = 4n and g = 6n, we obtain
6nk = Yeep f(e) — 2% f(a) + 37, f(b) + 57, f(v:)}

= 2% 0er f(&) = {[X7% F (@) + Ty F(b) + Ty W) + Seer F(@)] + [E72 f(a) +

e f(b) + X1, fwp] + X0, f(by) + 3%, f(v)}
=2[dn+1D)+¢@n+2)+-+10n]-{(1+2+--+10n)+ (1 +2+ -+ 4n) +

A+2+-+n)+3A+2+-+n)}
_ 9 6n(10n+4n+1) {10n(10n+1) 4n(4n+1) . n(n+1) n(n+1)

+ + 4 320y
2 2 2 2 5
Thus, k = 14n + 1 — {[5n(10n + 1) + 2n(4n + 1) + 222 4 3202}
=14n+1-{2[s8n + 7+ 22 + LD}
6 2 2

— _ l 116n+14+4n+4
“ i ]

2
Thus, For every odd n > 3, rsm(C,©OP;) =

8n-1

2
Therefore, Thus, For every odd n > 3, rsm(C,©OP3) = 8"2_1.

Theorem 4: Let G denote the graph formed by an odd cycle C,(n = 7) with a chord connecting
two vertices at a distance of 3. Then, forall odd n > 7, rsm(G) = 5n2+3.

Proof: Let V(G) = {vy,v,, ...., v, }. Then, using theorem 1, connect the vertices vertices v; and
v,_, to form a chord for G, rsm(G) < "T“ forevery n > 7.

LetV(G) = {vy, vy, ...., v, }. By theorem 1, join the vertices v; and v,,_, as a chord for G, for all

oddn >7,rsm(G) = 5n2+3.
Assume f is a RSEM labelling of the graph G with valence k. Then, applying (1) to p = n and
q=n+1,weget
(n+ Dk =Zeer) f(€) —2X" =2 f(W) +3f(w1) + 3f (vn_2)}
i#(n-2)

= 2Yeer(e) f(€) = {[ZF1 f (W) + eere) f(@)] + Ty f(w1) + f(vy) +
f(vn—z)}
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=2{n+D+n+2)+-+Cn+D}-{[1+2++2n+ D]+
[14+24 - +n]+ f(vy) + f(vy_2)}

— 9 (n+1)[n21+2n+1) _ {(2n+1)2(2n+2) n n(nz+1) n nT-I-l}
>(3n+2) - {2n+ 1)+
n+1
K= )
Since n is odd, k > —— |mpI|es k > ﬂ

Thus, for all odd n > 7 sm(G) = "—+1
1’l+1

Therefore, for all odd n > 7, rsm(G) >—

Theorem 5: Let L,, denote the ladder graph P, X P, and G = L,,©K; be the graph containing the
connecting an edge at every vertex of L,,. Then, for odd n, rsm(G) = Sl

Proof: Let V(L,) = {uq, Uy, ..., Up; V1, Vs, ..., Uy, } &N i
E(Ly) = {WUj11, ViVis1, 41, 1 S i< (n—1),1 < j <n}.
Let u} and v} be the vertices is adjacent to the u; and v; respectively in L,,OK;. Then
V(L,®OK;) = {uy, v, uf, v 1 < i <nand V(L,OK,) = (w1, ViVigq, wivj, wjut, vjvf, 1 <
i<(m-—1),1<j<n} Thegraph L,®K; has 4n vertices and 5n — 2 edges.
We have gk = Yueve) f(uv) — Zuev(e) fW)d(w)
Gn=-2k={(4n+1)+Un+2)+ -+ (971 = 2)} = {4 Zuev f(W)d () — [f(uy) +
fun) + fwy) + f()] = 3[Z.(F ) + Fi)
= (E2)asn-n-@2n?-2-3|(5) (B2) + (57) (B22) +5n+1+

HE)EEy

(5”2)(13n—1)—{32n -2-3| e N

2 8 8

(nz 1)] 13n2-8n— 3
)

5“(13n—1)—{32n ~5-3|

32n%+8n
-

= (%)
(5112 2) (1371 N 1) [1607’1 —824-n 16]
= (22)(13n-1) - @on* - 3n-2)
(5n—2)k = (2) (13n - 1) — (4n + 1)(5n — 2)
k="2"—4n—1
k = 5n-3

Thus, for odd n, rsm(G) = n-3
n-3

Therefore, for odd n, rsm(G) = -

Theorem 6: If m is odd Then 3-star S,, ; is RSEM. Then, for odd n, rsm(G) = 2n — 1.

Proof: Letn is odd. Assume 3n + 1 be the degree of vertex x in S,, 3 and 3 is the length of i*"
path of x u; v; w; for1 <i <m.

The paths are RSEM and since S; 3 = P,, when m = 1 the out come is true. Assume that m is an
odd number and n > 3 with 3n + 1 vertices and 3n edges.
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We have gk = Yuevie) fuv) — Xueve) fwd(u)
BGnk={@Bn+2)+GBn+3)+--+6Gn+1}—-{0n+1)+2Y,e fWdw) —
leiSnf(Wi)}

We have gk = Yuevie) fuv) — Xueve) fwd(u)
BGnk={@Bn+2)+GBn+3)+--+6Gn+1}—-{0n+1)+2Y,e fWdw) —
leisnf(wi)}

Bnk={Bn+2)+@Bn+3)++(6Gn+ D} —{nn+ 1 +2[1+2+3+-+
Bn+1)] - [(2n+1)+(5n+1)+(5n 1)+ +(2n+2)] (3n+(3n—1)+ +5n+3)}

Gk =2 On+3) -+ D +2(22)Gn+2) +2(Z) @n+3) - [@n+ D+
e )

(3n)k=7(9n+3)—{2n2+2n+8n +6n—[2n+1+

Bm)k =2 (9n + 3) — {1002 + 8 — 21T

Bn)k = 37n 9n+3) - {80n2+64n8—20n2—4n}

Bn)k = 37" (9n + 3) — {60n28+60n}

(3n)k =2 (9n + 3) — = (1502 + 15n)

@Bk =2 (9n+3) — 2 (5n +5)

(B3n)k =2 (9n +3 - 5n - 5)

k= 4an-2
2
k=2n-1
Thus, for odd n, rsm(G) = 2n — 1.
Therefore, for odd n,rsm(G) = 2n — 1.
Theorem 7: The lobster Tcharacterized above is RSEM for total positive numbers n > 3.
Proof: We define two cases.
Case 1: niseven
Let c; denotes that the termination vertex of T at b;,1 < i < n.
We have
ak = Yuev(e) f(uv) = BET fw) — 2 X%, f(a) — Xie f (b))
BGn-1Dk={Bn+2)+@Bn+3)+ -+ 6n+1}—-{5n+1)+2Y,ev f(Wdu) —
Yisisn f (W)}
={Bn+2)+Bn+3)+-+(6n-1D}—-3(1+2+--+3n)—-2[2n+
Cn-D+2n-2)+Cn-3)++m+ D] -[(1+3+5+-+
(n—1))+((2n+2)+(2n+4)+(2n+6)+ ‘+3n)+2n+1+nl}
=20 G+ 1+6n-1) - (3ZGEn+ 1D -22@n+ D] - 2 (2+
(—— 1)2)+ —(2(2n+2)+(——1)2+3n+1]}

(3n 1)

= (9n )—{[—(3 +1) — (3n? +n)] [ (n)+§(5n+2)+3n+1]}

_ <3” GnD gy) — {[27” n _ (3n2 +n)] [ (n)+§(5n+2)+3n+1]}

5n+1

on?-4n-5 1n?-8n-3
8 8

}
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(3n — 1k = (3n 1) (9n) — {[Zln +7n] _ [6n2+14-n+4]}

4
2
k:
2

Thus, for even n, rsm(G) = >

n-—2
Therefore, for even n, rsm(G) = 3
Case 2: If nisodd
qk = Yueve) fwv) — BXio f(w) — 227, f(a) — Xizi f (b)) — f(c) — f(cn)}
Bn-Dk={Bn+1)+@Bn+2)+--+6n-1)}-310+2+--+3n)—2[3n+
BGn-1D+@Bn-2)+-+2n+1)] - [(1+3+5+ +(2n—1))+(n+1)+2n]}
=(3" 1)(3n+1+6n—1) BTG+ -22Gr+2n+ D220 +
(n—1)2)—3n—1}
= (=)o) - Z@n+ D —nEn+1) —n? —3n -1}

n-—2
o

(3112 1) (9 ) 27n +9n 502 —n—n?—3n— 1}
(3112 1) (9n) — {27n +9n — 612 — 4n — 1}
<3n 1) (971) {15n +n— 2}
(377. _ 1)k _ (3 = 1) (9 ) (Bn- 1)(5n+2)
Iin 5n+2)
=2~
__4n-2
T2
k=2n-1

Thus, for odd n, rsm(G) = 2n — 1.
Therefore, for odd n, rsm(G) = 2n — 1.
Theorem 8: The total graph T(B,) is RSEM for all n. Then, for all n rsm(G) = 2n — 3.
Proof: Let P,be the path uy, u,, ..., u, and e;be the edge w;, u; for1 < j < (n— 1). Then the
vertex and edge set of T(B,)as denoted as
V(T(B)) ={u,e:1<i<nl<j<(n-1)
Note that T(P,) has 2n — 1 vertices and 4n — 5 edges, Then g = 2p — 3.
We have gk = Yuevie) fUv) — Xyeve) fwd(w)
An-5k={2n+Cn+1)+--+6n-6)3}}—-{41+2+--+2n—-1) —4n—2n}
=89 2n+ 6n-6) - {4(2" 1)(1 +2n—1) — 4n — 2n)
(2n+6n— 2n}
B8n—-6)—{(4n — 2)(2n) — 6n}
Bn—-6)—(2n)(4n—-2-73)
(4n—-5)k = (4n —5)(4n—3) — (2n)(4n —5)
k=(0{4n-3)—-2n
k=2n-3
Thus, for all n rsm(G) = 2n — 3.
Therefore, for all n rsm(G) = 2n — 3.

(4n 5)

_ (4n 5)

(4n 5)
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