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SD-PRIME CORDIAL LABELING OF SUBDIVISION K,-SNAKE AND
RELATED GRAPHS

U. M. PRAJAPATT'*, A. V. VANTIYAZ, §

ABSTRACT. Let f : V(G) — {1,2,...,|V(G)|} be a bijection, and let us denote S =
f(w)+ f(v) and D = | f(u) — f(v)| for every edge uv in E(G). Let f' be the induced edge
labeling, induced by the vertex labeling f, defined as f’ : E(G) — {0,1} such that for
any edge uv in E(G), f'(uwv) =1 if ged(S, D) = 1, and f'(uv) = 0 otherwise. Let e (0)
and ey (1) be the number of edges labeled with 0 and 1 respectively. f is SD-prime
cordial labeling if |e; (0) — es(1)] < 1 and G is SD-prime cordial graph if it admits
SD-prime cordial labeling. In this paper, we have discussed the SD-prime cordial label-
ing of subdivision of K4—snake S(K4S5), subdivision of double K4—snake S(D(K4S»)),
subdivision of alternate K4—snake S(A(K4Sy)) of type 1, 2 and 3, and subdivision of
double alternate K4— snake S(DA(K4S,)) of type 1, 2 and 3.

Keywords: SD-prime cordial graph, Subdivision of K4;—Snake, Subdivision of Alter-
nate Ks4—Snake, Subdivision of Double K4—Snake, Subdivision of Double Alternate
K4—Snake, m—Complete Snake.
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1. INTRODUCTION

Let G = (V(G), E(G)) be a simple, finite and undirected graph of order |V (G)| and
size |E(G)|. For standard terminology of Graph Theory, we used [1]. For all detailed
survey of graph labeling, we refer [2]. Lau, Chu, Suhadak, Foo and Ng [3] have introduced
SD-prime cordial labeling and they proved behaviour of several graphs like path, complete
bipartite graph, star, double star, wheel, fan, double fan, ladder and grid. They conjecture
that P, x P, is SD-prime cordial, for all m > 2 and n > 2. Lau, Shiu, Ng and Jeyan-
thi [4] give sufficient conditions for a theta graph to have an SD-prime cordial labeling,
provide a way to construct new SD-prime cordial graphs from existing ones, and investi-
gate SD-prime cordialness of some general graphs. Lourdusamy and Patrick [5] proved that
S"(Kin), D2(K1 1), S(Kin), DS(Kin), S (Bun)s D2(Bnn), T Ly, DS(Bpn), S(Bnn), CHp,
K1 3% K13, Fln, P2, T(P,), T(Cy), Qn, A(T},), P,® K1, Cr, ® K1, Jp, and the graph obtained
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by duplication of each vertex and cycle by an edge are SD-prime cordial. Lourdusamy,
Wency and Patrick [6] proved that the union of star and path graphs, subdivision of comb
graph, subdivision of ladder graph and the graph obtained by attaching star graph at one
end of the path are SD-prime cordial graphs. They proved that the union of two SD-
prime cordial graphs need not be SD-prime cordial graph. Also, they proved that given a
positive integer n, there is SD-prime cordial graph G with n vertices. Thulukkanam, Vi-
jaya Kumar and Thirusangu [7] proved that the extended duplicate graphs of path graph,
comb graph, twig graph, star graph, bistar graph and double star graph are SD-prime cor-
dial. Delman, Koilraj and Lawrence Rozario Raj [8] proved that Pl,, graph is SD-prime
cordial. Delman, Koilraj and Lawrence Rozario Raj [9] proved that disconnected graphs
GU(P,0K1),GUK yn, GUPS, and GUP, are SD-prime cordial. Prajapati and Vantiya
[10] proved that Ty, (n # 3), A(Th), @n, A(Qn), DTy, DA(T),), DQ, and DA(Q,) are SD-
prime cordial. Prajapati and Vantiya [11] proved that S(717,), S(A(T},)), S(Qn), S(A(Qr))
are SD-prime cordial. Prajapati and Vantiya [12] proved that k—polygonal snake S, (Cy)
is SD-prime cordial for all integers k& > 3,n > 2 (except for kK = n = 3). Prajapati
and Vantiya [14] proved that altrnate k—polygonal snake AS,(Cy) of type-1, 2 and 3
are SD-prime cordial, for all integers k > 3,n > 2. Prajapati and Vantiya [13] proved
that double k—polygonal snake D(S,C%) is SD-prime cordial. Prajapati and Vantiya
[15] proved that K4—snake K4S, (for all n # 2), double K4—snake D(K4S,,), alter-
nate Ky—snake A(K4S,) (for all n, except for n = 2, if it is of type-I), double alternate
Kjy—snake DA(K4S,) and prism graph Y, for n = 2p, where p is prime, are SD-prime
cordial. In this paper, we investigate the SD-prime cordial labeling of subdivision of
K,—snake S(K4S,), subdivision of double Kj—snake S(D(K4S,)), subdivision of al-
ternate Ky—snake S(A(K4Sy)) of type 1, 2 and 3, and subdivision of double alternate
K, —snake S(DA(K4Sy)) of type 1, 2 and 3.

Notation: Throughout this paper, a path P, = uj,ua,...,uy,, and n > 2.

Definition 1.1. [3] A bijection [ : V(G) — {1,2,...,|V(G)|} induces an edge labeling
'+ E(G) — {0,1} such that for any edge uwv in G, f'(uw) =1 if ged(S,D) = 1, and
[/ (uv) = 0 otherwise, where S = f(u) + f(v) and D = |f(u) — f(v)|, for every edge uv
in E(G). The labeling f is called SD-prime cordial labeling if |es(0) — e (1)] < 1. G is
called SD-prime cordial graph if it admits SD-prime cordial labeling.

Definition 1.2. [16] An edge uv is said to be subdivided if the edge wv is replaced by the
path P : uwv, where w is the new vertex. The subdivision graph S(G) is obtained from
graph G by subdividing each edge of G by a vertex.

Definition 1.3. An m-complete snake is obtained from the path P, by replacing every
edge of P, by a complete graph K,, (m > 3). It is denoted by K,,S,. It is also called
K,,-snake.

Definition 1.4. A double m-complete graph is a graph containing two copies of complete
graphs K, (m > 3) having exactly one common edge.

Definition 1.5. A double m-complete snake is obtained from the path P, by replacing
every edge of P, by a double m-complete graph in such a way that the edge is replaced by
the common edge of double m-complete graph. It is denoted by D(K,,Sy). It is also called
double K,,-snake.

Definition 1.6. An alternate m-complete snake is obtained from the path P, by replacing
every alternate edge of P, by a complete graph K,, (m > 3). It is denoted by A(K,Sy).
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It is also called alternate K,,-snake.
Note that, for every m, there are three non-isomorphic alternate m-complete snakes de-
pending on values of n, they are defined as follows:

(1) An alternate m-complete snake, in which n is even and the edge u;u;y1 of P,
is replaced by a complete graph K,, for every odd i, is said to be an alternate
m-complete snake of type-1. It is denoted by A (K,,S,).

(2) An alternate m-complete snake, in which n is odd and the edge wju;+1 of P, is
replaced by a complete graph K., for every odd i, is said to be an alternate m-
complete snake of type-2. It is denoted by A%(K,Sy,).

(3) An alternate m-complete snake, in which n is even and the edge uu;y1 of P,
is replaced by a complete graph K,, for every even i, is said to be an alternate
m-complete snake of type-3. It is denoted by A3(K,,Sy).

Definition 1.7. A double alternate m-complete snake is obtained from the path P, by
replacing every alternate edge of P, by a double m-complete graph in such a way that
the edge is replaced by the common edge of double m-complete graph. It is denoted by
DA(K,,Sy). It is also called double alternate K,,-snake.

Note that, for every m, there are three non-isomorphic double alternate m-complete snakes
depending on values of n, they are defined as follows:

(1) A double alternate m-complete snake, in which n is even and the edge u;ui+1 of
P, is replaced by a double m-complete graph for every odd i, is said to be a double
alternate m-complete snake of type-1. It is denoted by DA'(K,Sy,).

(2) A double alternate m-complete snake, in which n is odd and the edge u;u;+1 of Py
is replaced by a double m-complete graph for every odd i, is said to be a double
alternate m-complete snake of type-2. It is denoted by DA?(K,,S,).

(3) A double alternate m-complete snake, in which n is odd and the edge u;u;+1 of Py
is replaced by a double m-complete graph for every odd i, is said to be a double
alternate m-complete snake of type-3. It is denoted by DA3(K,,S,).

2. MAIN RESULTS
Theorem 2.1. The graph S(K4S,) is SD-prime cordial.

Proof. Let V(S(K4Sy)) = V(Pn)U{v;, wi, v}, wi, v jw!,wl : 1 <i<n—1} and E(S(K4Sy,))
/ / / / 1 /i n n /i " / / . -
= {ugug, wiuig 1, wivg, vivg, uivy v wg, viwy wiwi, viwy, wilui g, wiwg, winggr 2 1 < <

n — 1}. Therefore S(K4S,) is of order 9n — 8 and size 12n — 12, see the figure 1.

FIGURE 1. S(K456),n =6

Define f: V(S(K4Sy)) — {1,2,...,9n — 8} as follows:
f(u;) =91 —8 if 1 <i<m
fv;))=9i—3 ifl<i<n-1;
flw;)) =9i—4 ifl1<i<n-—1;



U. M. PRAJAPATI, A. V. VANTIYA: SD-PRIME CORD. LAB. OF SUBD. K4—SNAKE ... 389

flul)=9i—2 if1<i<n-—1,
f(v))=9i—6 if1<i<n-—1;
fw)) =9 —1 if1<i<n-—1;
fw!)=9i-5 if1<i<n-—1;
fw!) =9i if1<i<n-1,;
fw!y=9i—7 if1<i<n-1.
Then, the induced edge labeling is:
[ (uv)) =0 as S and D both are multiples of 2;
f*(viv;) =0 as S and D both are multiples of 3;
o]’y = as S and D both are multiples of 2;
fH(w!"w;) = as D = 3 but S is not a multiple of 3;
[ (wjw}) = as D = 3 but S is not a multiple of 3;
[ (whuip) = as S and D both are multiples of 2;

)

)=20

) =1

)=1

)=0

fH(uul) =0 as S and D both are multiples of 2;
)=1 as D = 3 but S is not a multiple of 3;
)=1 as D = 3 but S is not a multiple of 3;
) =1 as D = 1;

)=20 as S and D both are multiples of 3;
) =1 as D = 1.

Therefore ef(0) = ep/(1) = 6n — 6.
Thus ‘6]0/(0) - 6f/(1)| S 1.
Hence S(K4Sy,) is SD-prime cordial. O

Ilustration 2.1. The graph S(K4Sg) satisfying SD-prime cordial labeling is shown in the
figure 2.

FIGURE 2. SD-Prime Cordial Labeling of S(K4S¢),n =6

For the general graph S(K4Sy,) one can visit the following GeoGebra applet:
https: //www. geogebra. org/m/ zyqrgu5j

Theorem 2.2. The graph S(D(K4S,)) is SD-prime cordial.
Proof. Let V(S(D(K4Sy))) = V(Pn) U {vi, w;, v, wh, ol s wl ,wl!’ x yiy oyl 2l oyl vl -

2 Vg i )
- _ / / / / " " n n 1
1 <i<n—1}and E(S(D(K4Sy))) = {wiw, wiuwir1, uiv,, vivi, vy , vf wi, viw;”, wi'w;, viwy
" / / / / 1! " /1 /1 ! /! / / . -
Wy Wit 1, Wiy, Wilkig 1, Will'yy TiTiy Wiy, Tf Yiy Tilly Ui Yis Tily s Y Wit1s YilYys Yitip1 = 1 < i <

n — 1}. Therefore S(D(K4Sy,)) is of order 16n — 15 and size 22n — 22, see the figure 3.


https://www.geogebra.org/m/zyqxgv5j
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Define f: V(S(D(K4Sp))) — {1,2,...,16n — 15} as follows:

f(u;) = 16i — 15 if 1 <i<mn;

f(v;) =16i — 7 if1<i<n-—1;
flw;) =16i — 1 if1<i<n-—1;
f(u)=16i -5 if1<i<n-—1;
f(v) =16i—13 if1<i<n-—1;
f(w)) = 16i if1<i<n-—1;
f(!)=16i—6 if1<i<n-—1;
fwl)y=16i -2 if1<i<n-—1;
fw!)y =16i — 4 if1<i<n-1;
f(z;) =16i — 14 if1<i<n-—1;
f(y;) =16i — 8 if1<i<n-—1;
f(x)) =16i — 12 if1<i<n-—1;
flyl) =16i — 3 if1<i<n-—1;
f(z]) =161 — 10 if1<i<n-—1;
fy!) =16i—11 if1<i<n-—1;
fly!)=16i—9 if1<i<n-—1.

Therefore e (1) = ep(0) = 11n — 11

Hence S(D(K4S,)) is SD-prime cordial. O

IMustration 2.2. The graph S(D(K4Sg)) satisfying SD-prime cordial labeling is shown
in the figure 4.

FIGURE 4. SD-Prime Cordial Labeling of S(D(K4S¢)),n =6
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For the general graph S(D(K4S,)) one can visit the following GeoGebra applet:
https: //wuww. geogebra. org/m/vcjdfrcé

Theorem 2.3. The graph S(A(K4Sy)) is SD-prime cordial.
Proof. Case-1: S(A'(K4S,)):

In this case, n is even.
Let V(S(AYK4Sn))) = V(P) U {u, : 1 < i < n— 1} U {v,w;, v, wl, ol ,wl!,wl!

iisoddand 1 < i < n — 1} and E(S(AY(K4S,))) = {uid,vluipy : 1 < i < n—

1)
1} U {uvf, vivi, upvl! v wg, viwl!”  wlw;, viwl!  wllwipr, wiw), wiuig : i is odd and 1 < i <

n — 1}. Therefore S(A'(K4S,)) is of order 1122 and size Tn — 2, see the figure 5.

FIGURE 5. S(A'(K4S6)),n =6

Define f: V(S(AY(K4S,))) — {1,2,..., 112221 as follows:

2
U9 =1 (mod 4)
11:—2 s
i =2 (mod 4) _ )
f(uz)— 11222_11 ZE3(m0d 4) lflélgn,
Wizt =0 (mod 4)
11341 =1 d4)
I if1<i<n-—1;
f(UZ) {112_7 253(m0d4) 1 <1<n ;
11:—1 R
— 5— =1 (mod4) fl<i<mn_1
f(wz) {112_3 153(m0d4) 1 ST1s<Sn ;
Lits =1 (mod 4)
11342 i =9 d4)
N — 2 t (mo . . )
f(uz) 112‘24_5 iES(mod4) ifl1<i<n-—1;
i =0 (mod 4)
117 —
)= 270 i odd if1<i<n-—1
N — 2 ¢ : . )
f(wi)_{lli;r?; 153(H10d4) if1<i<n-—1;
11:—3 R
=1 (mod 4) )
no__ ) ¢ . )
f(vi)_{lli;—l 153(1’H0d4) if1<i<n-1;
mno_ 3 ? . . )
f(wi>_{11i2+9 ’653(1110(14) if1<i<n-—1;
11¢—7 s
my _ 3 i =1 (mod 4) £1<i<n_1
f(wz) {112_1 i53<m0d4) 1 STsSNn .


https://www.geogebra.org/m/vcjdfrc6

392 TWMS J. APP. AND ENG. MATH. V.13, N.1, 2023

n—2
5

Therefore e (1) = e (0) =

Case-2: S(A%(K4S,)):

In this case, n is odd.

Let V(S(A%(K4Sn))) = V(P)U{u, : 1 < i < n-1}U {Ui,wi,v wh, vl wl wl

iisoddand1 < i < n — 1} and E(S(A2(K4Sn))) = {uzuz, Wuipr + 1 < i < n—
"

1} U {uvl, vivg, vl vl wg, viwl!” wl wg, viwl], wlwipr, wiw), wiuigg 2 i is odd and 1 <4 <

n — 1}. Therefore S(A?(K4S,)) is of order 11’579 and size Tn — 7, see the figure 6.

1 Uy U )

FIGURE 6. S(A?(K4S5)),n =75

Define f: V(S(A%(K4Sn))) — {1,2,..., 22=2} as per the case-1 (above).
Therefore ef/(l) = €f/(0) = ™ —
Case-3: S(A3(K4S,)):

In this case, n is even.

Let V(S(A3(K4Sy,))) = V(P)U{ul : 1 <i <n-—-1}U {vl,wi,v wh, v wl! wl

iisevenand 1 < i < n — 1} and E(S(A3(K4Sn))) = {uluz, wuipr 2 1 < i < n—
"

1} U {uvl, vivg, vl v wi, viwl!” s wl’ wi, viwl!; wi v, wiwl, wiuggq i is even and 1 <4 <

n — 1}. Therefore S(A3(K4Sy,)) is of order 11”2 16 and size 7n — 12, see the figure 7.

FIGURE 7. S(A%(K4S6)),n =6

Define f: V(S(A3(K4S,))) — {1,2,..., 1220} as follows:

2 1=1
W16 =2 (mod 4)
flug) = H=2 =3 (mod 4) if1<i<m;
Wizl8 =0 (mod 4)
Herll j=1 (mod 4) and i # 1
11i—6 _
5 i =2 (mod 4) i 1.
fvi) {11@'214 i =0 (mod 4) rlsisn—1L
11i-8 —
5 i =2 (mod 4) S lcicn 1.
flwi) {11i2—10 i =0 (mod 4) tl<es<n-—1
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1 1=1
Wizd =2 (mod 4)
fug) 112_5 i =3 (mod 4) ifl1<i<n-—1;
=2 =0 (mod 4)
LT j=1 (mod 4) and i # 1
112 — 12
f(vg):ZTiiseven ifl<i<n-—1;
-2 . _
i =2 (mod 4) . .
f(wé):{nz4 i =0 (mod 4) ifl1<i<n-—1;
11i-10  ; —
=2 (mod 4) ,
m _ 2 t Fl<i<n-_1:
f('Uz) {11@2—6 ZEO(mOd4) 1 <1< n ;
11i _
= =2 (mod 4) ,
m o ) 2 ¢ . )
f(wi)_{117;2+2 ZEO(mOd4) 1f1§z§n—17
1i-14 . _
=2 (mod 4) .
Jlwr') {1112_8 i =0 (mod 4) Hi=r=n

Therefore ey (1) = e (0) = 2512,
Thus from all the cases, |es(0) —ep(1)| < 1.
Hence S(A(K4Sy)) is SD-prime cordial. O

IMustration 2.3. The graphs S(A(K4Sy)) of types 1, 2 and 3 satisfying SD-prime cordial
labeling are shown in the figures 8, 9 and 10.

13 16 15 28 24 27
14 18 25 30
17 21 26 31
@ @ @ A
12 11 19 20 22 23 29 32

FIGURE 8. SD-Prime Cordial Labeling of S(A(K,S5)),n =6

For the general graph S(AY(K4S,)) one can visit the following GeoGebra applet:
https: //www. geogebra. org/m/ tmessgeg

FIGURE 9. SD-Prime Cordial Labeling of S(A%(K,S7)),n =7

For the general graph S(A%(K4S,)) one can visit the following GeoGebra applet:
https: //www. geogebra. org/m/ tmessgeg


https://www.geogebra.org/m/tmessgeg
https://www.geogebra.org/m/tmessgeg
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FIGURE 10. SD-Prime Cordial Labeling of S(A3(K4S6)),n = 6

For the general graph S(A3(K4S,)) one can wisit the following GeoGebra applet:
https: //www. geogebra. org/m/ zve8qbh9

Theorem 2.4. The graph S(DA(K4Sy)) is SD-prime cordial.
Proof. Case-1: S(DA'(K4S,)):

In this case, n is even.
Let V(S(DAY(K4Sy))) = V(Pp)U{ul : 1 <i < n—1}0{v;, w;, vh, wh, o w! ,wl i, ys, o,
vl !yl y" i is odd and 1<i<n—1}and E(S(DAY(K4S,))) = {uiul, w0 1 <

: ) "o n n "o, / / /) "
1 S n— 1}U {’LLZ'UZ-, U; U5, U3V, , U; We, VW, , Wy Wi, VW, , Wy Ui4-1, WiW;, W W41, Uiy, TyLg, Uiy

2y, eyl "y, eyl sy i, vy, i < i is odd and 1 < i < n—1}. Therefore S(DAY(K4S,,))
is of order 9n — 1 and size 12n — 2, see the figure 11.

FIGURE 11. S(DAY(K4Se)),n =6

Define f : V(S(DAY(K4S,))) — {1,2,...,9n — 1} as follows:

9. —8 ¢=1 (mod 4)
r—1 1=2 4

fluy = {27 L 1= 2 (mod ) if1<i<m
9 —9 =3 (mod4)
9 —2 =0 (mod 4)
9 +2 i=1 (mod 4)
L +1 =2 d4

fay =40t (mod 4) if1<i<n-—1;
9 —5 i=3(mod4)
9i i =0 (mod 4)
] =1 d4

oy =40 1=1(modd) ifl1<i<n—1:
9 —1 i=3(mod4)
; =1 4

Flws) = 91.—1-6 7 (mod 4) fl<i<n- 1
9% +5 i=3(mod4)
| — =1 4

flagy =2 =0 1= tmodd) it1<i<n-L
9 —7 i=3(mod4)


https://www.geogebra.org/m/zve8qbh9
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) =1 4
flwp) = T (mod 4) if1<i<n-—1;
9 +6 i=3(mod4)
+1 =1 4
fi) = el (mod 4) if1<i<n-—I;
9 i =3 (mod 4)
) =1 4
fwi) = eEn (mod 4) if1<i<n-—1;
9 +4 =3 (mod 4)
Fw!y = 9 +3 i=1 (mod4) f1<i<n—L
' 9i+8 i=3 (mod 4) - ’
flzi) = T Zfl(mOM) if1<i<n-—1;
9 +2 i=3(mod4)
-1 i=1 d4
flyi) = 91. "= (mod 4) if1<i<n-—1;
9 —2 =3 (mod 4)
) — =1 d4
fahy =272 (mod 4) if1<i<n-—1;
9 —6 i=3(mod4)
i +4 =1 4
fyy =it i=lmedd) f1<i<n—1
9 +3 i=3(mod4)
) — =1 4
fai) = s (mod 4) if1<i<n-—1;
9 —4 i=3(mod4)
—4 =1 4
fi) = 92. " (mod 4) if1<i<n-—I;
9 —3 i=3(mod4)
fymy =107 i=1(mod4) if1<i<n-—1
’ 9% +1 i=3(mod4) - ’

Therefore ef (1) = ep/(0) = 6n — 1.
Case-2: S(DA?%(K4S,)):

In this case, n is odd.

Let V(S(DA?(K4Sy))) = V(Pp)U{ul : 1 <i < n—1}0{v;, wi, v, wh, ol s wl s wl’ s i, ys, @,
yh !yl y i is odd and 1< <n—1} and E(S(DA?(K4Sy))) = {uiuh, w0 1 <

1
; 1o "o " " "o, M A ! "
1 <n— 1} U {uivi, U; Vi, WU, , U Wy, VyW,; -, Wy Wi, VW, Wy Uid1, WiW;, WiUi4-1, ULy, TpTg, Uiy,

2yi, eyl y s, 2yl Yl i, vyl i < i is odd and 1 < i < n—1}. Therefore S(DA?(K4S,,))
is of order 9n — 8 and size 12n — 12, see the figure 12.

FIGURE 12.
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Define f: V(S(DA%(K4S,))) — {1,2,...,9n — 8} as per the case-1 (above).
Therefore ef (1) = ey (0) = 6n — 6.
Case-3: S(DA3(K4S,)):
In this case, n is even.
Let V(S(DA3(K4Sy))) = V(Pp)U{ul : 1 <i < n—1}0{v;, wi, v, wh, ol s wl ,wl s iy ys, @,

27 1) 10

yh !yl y i is even and 1 <i<n—1}and E(S(DA3(K4Sy))) = {uiuf, w0 1 <

17 (]
. [P 2N SN/ AN 7 SN /) B ) SA AR S YA WA "
i < n—1}U{uvl, vivi, wvl , v wi, viw]” wiw;i, viw]] wilu g, wiw), Wi, wixh, oheg, wil
" "

2y, xiyl vyl i iyl vl wier, viyh, Yiuisr 2 iisevenand 1 < ¢ < n — 1}, Therefore
S(DA3(K4S,)) is of order 9n — 15 and size 12n — 22, see the figure 13.

FIGURE 13. S(DA3(K4Se)),n =6

Define f : V(S(DA3(K4Sy))) — {1,2,...,9n — 15} as follows:

9 —8 i=1 (mod 4)
9 —-16 1=2 d4

flu) =47 i=2 (mod 4) if1<i<n:
9 —9 =3 (mod4)
9i—15 ¢ =0 (mod 4)
9% —6 i=1 (mod4)
9 —12 =2 d4

fa)y=1{" i =2 (mod 4) if 1 <i<n-—1;
9 —7 i=3(mod4)
9 —5 =0 (mod 4)
9% -8 1=2 d4

Flo) =47 i=2(mod 4) fl<i<n—1;
9 —7 =0 (mod 4)
9 -2 =2 d4

Flw) =" =2 (mod 4) if1<i<n-—1;
9i—1 ¢=0 (mod 4)
9. —-14 =2 d4

f)=4" i=2(mod4) if1<i<n-—1;
9i —13 ¢ =0 (mod 4)
99 —-1 1=2 d4

Flup =0t T=2modd) if1<i<n-1;
9 i =0 (mod 4)

F) = 92.—7 i =2 (mod 4) fl<i<n_1:
9 —6 =0 (mod 4)

f(wgl): 92.—3 i =2 (mod 4) Fl<i<no 1
9 —2 =0 (mod 4)
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f@%)={$fi
ﬂ%):{$:?4
f@»={$j§
=
f@b={$:§
0=
f@ﬁz{ziﬂ
ﬂwwz{ijg

i =2 (mod 4)
i =0 (mod 4)
i =2 (mod 4)
i =0 (mod 4)
i =2 (mod 4)
i =0 (mod 4)
i =2 (mod 4)
i =0 (mod 4)
i =2 (mod 4)
i =0 (mod 4)
i =2 (mod 4)
i =0 (mod 4)
i =2 (mod 4)
i =0 (mod 4)
i =2 (mod 4)
i =0 (mod 4)

Therefore ef (1) = ey (0) = 6n — 11.
Thus from all the cases, |es(0) —ep(1)] < 1.
Hence S(DA(K4S,)) is SD-prime cordial.

if1<i<n-—1,;

if1<i<n-—1,;

if1<i<n-—1;

if1<i<n-—1;

if1<i<n-1;

ifl1<i<n-—1;

if1<i<n-—1;

if1<i<n-—1
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IMustration 2.4. The graphs S(DA(K4Sy,)) of types 1, 2 and 3 satisfying SD-prime

cordial labeling are shown in the figures 14, 15 and 16.

FIGURE 14. SD-Prime Cordial Labeling of S(DA'(K4Ss)),n = 6

For the general graph S(DA'(K4S,)) one can visit the following GeoGebra applet:

https: //www. geogebra. org/ m/ v6junTey


https://www.geogebra.org/m/v6jwn7xu
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FIGURE 15. SD-Prime Cordial Labeling of S(DA?(K4S7)),n =17

For the general graph S(DA%(K4S,)) one can visit the following GeoGebra applet:
https: //www. geogebra. org/ m/ v6junTzu

FIGURE 16. SD-Prime Cordial Labeling of S(DA3(K4Ss)),n = 6

For the general graph S(DA3(K4S,)) one can visit the following GeoGebra applet:
https: //www. geogebra. org/m/ dywtdzwy

3. CONCLUSION:

We have proved that subdivision of Ky—snake S(K4S),), subdivision of double K4 —snake
S(D(K4Syp)), subdivision of alternate Ky—snake S(A(K4Sy)) and subdivision of double
alternate K4— snake graphs S(DA(K4S,)) are SD-prime cordial.

It is observed that SD-prime cordial labeling gets more difficult, when we have more
vertices having large degree. So one can try to find the relation between number of vertices
and their degrees, so that the graph will not be SD-prime cordial.

Further investigation can be done for the more general case S(K,,Sy), for arbitrary
m € N. But there might be some difficulties for large m, because it will increase the
number of vertices having large degree.
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