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Abstract. In this paper we introduce relatively prime sphiogetic set of a graph G. A set
S < V(G) is said to be relatively prime split geodetic isef if S is a relatively prime
geodetic set ang V(G) — S > is disconnected. The relatively prime split gearlsett is
denoted by, (G)- set. The minimum cardinality of relatively priraplit geodetic set is
the relatively prime split geodetic number and itlenoted by g,,,s(G).
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1. Introduction
By a graphG = (V,E) we mean a finite, connected, undirected graph néither loops
nor multiple edges. The ordgf| and sizdE| of G are denoted by andg respectively.
For graph theoretic terminology we refer to West [7
In a connected graggh the distance between two verticesandy is denoted by

d(x,y) and is defined as the length of a shortesty path inG. If e = {u, v} is an edge
of a graphs with deg(u) = 1 anddeg(v) > 1, then we calé a pendant edge,a pendent
vertex ancv a support vertex. A set of vertices is said tangependent if no two vertices
in it are adjacent. A vertex of G is said to be an extreme vertex if the subgraghded
by its neighborhood is complete. For any$eif points ofG, the induced sub graph
S > is the maximal subgraph &f with point setS. Thus two points of are adjacent in
< § > if and only if they are adjacent th An acyclic connected graph is called a tree. An
x - y path of lengthd(x, ) is called geodesic. A vertexis said to lie on a geodedfcif
v is an internal vertex aP. The closed interval[x, y], consists of,y and all vertices
lying on somex - y geodesic ofG and for a non empty s&tc V(G),I[S]=
Ux,yESI[x: y]-

A setS € V(G) in a connected graph is a geodetic s& ibfi[S] = VV(G). The geodetic
number ofG denoted by (G), is the minimum cardinality of a geodetic setGofThe
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geodetic number of a disconnected graph is the sfithe geodetic number of its
components. A geodetic set of cardinalitgG) is calledg(G) — set. Various concepts
inspired by geodetic set are introduced in [1,T4e concept relatively prime domination
was introduced by C. Jayasekaran et. al [5]. Thaively prime geodetic number of a
graphs was introduced by C. Jayasekaran et. dh[§], 8], r- Relatively Prime sets were
studied. In this paper we define relatively primétgeodetic number of graphs.

Definition 1.1. [3] The line graph.(G) of a graph is the graph whose vertices are the
edges ofG and two vertices irh.(G) are adjacent if the corresponding edge cdre
adjacent.

Definition 1.2. [5] A setS € V(G) is said to be relatively prime dominating set gfraph
G if it is a dominating set af with at least two elements and for every pair eéticesu
andv in S such thatdegu, deg v) = 1. The minimum cardinatility of a relatively prime
dominating set of is called relatively prime domination numberGoénd it is denoted by

)/rpd (G)

Definition 1.3. [8] A geodetic sef of a graphG = (V,E) is a split geodetic set if the
induced subgrapk V(G) — S > is disconnected. The split geodetic numbgiG) of G
is the minimum cardinality of a split geodetic set.

Definition 1.4. [2] The jewel graphj,is a graph with vertex seV(J,) =
{u,x,v,y,v; /1 < i < n}andE(J,,) = {ux,vx,uy,vy,xy,uv;,vv;/ 1 <i <n}.

Definition 1.5. [9] The double fa® E, consists of two fan graph that have a common path.
In other wordDE, = B, + K,.

Definition 1.6. [2] The n-pan graph is the graph obtained by joiningy@e C,, to a
singleton graplk; with a bridge. It is denoted % .

2. Some basic result
In this section we cite some results to be usdldrsequel.

Theorem 2.1. [5]Each end vertices of a graph G belongs to relstiwéme geodetic set
of G.

Theorem 2.2. [5] Each relatively prime geodetic set of a graph aiost its extreme
vertices.

3forn=2

Theorem 2.3. [5]For a star grapK ,, , grp(Kin) = {0 form > 2

3form=n=1
0 otherwise '
Theorem 2.5. [5]For a connected graph of ordern if g,,(G) exists, theng(G) <

Irp(G) < n.

Theorem 2.4. [5]For a bistar grapB,, », grp (Bmn) = {
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4ifn=4
Theorem 2.6. [S5]For a wheel grapit,, (n = 4), g,,(W,) =43ifn=>5
0 otherwise

3. Relatively prime split geodetic number of a grap

Definition 3.1. A setS < V(G) is said to be relatively prime split geodeticiget if S is

a relatively prime geodetic set ardV (G) — S > is disconnected. The relatively prime
split geodetic set is denoted by, (G)-set. The minimum cardinality of relatively prime
split geodetic set is the relatively prime splibdetic number and it is denoted gy, ().

Example 3.2 Consider the graph in figure 1. The Set {v,,v,} is a mini mum geodetic
setand’ = {v;,vs,v,} is a minimum relatively prime geodetic set. BUV (G) — S’ >

= P, is connected and hen§écannot be a relatively prime split geodetic numbdow
considerS”" = {v;,v,,vs,v7}. ThenS” is a minimum relatively prime geodetic set and
< V(G) —S" > is disconnected. Her®’ is a relatively prime split geodetic set ®f
Moreover it has the minimum cardinality with thigoperty and hencg,,s(G) = 4.

Figure 1. G

Theorem 3.3.Let G be a connected graph of oreerThen

() Each relatively prime split geodetic setbtontains its extreme vertices.

(ii) Each end vertex af belongs to relatively prime spilt geodetic setof

Proof: Let G be a connected graph of orderBy definition, each relatively prime split
geodetic set is a relatively prime geodetic set.

® Hence by Theorem 2.1, each relatively prime s@ddgtic set o contains
its extreme vertices.
(i) Further by Theorem 2.2, each end verte& dielongs to relatively prime split

geodetic set of .

Theorem 3.4.For a connected grapfiof ordern, if g,,5(G) exists, theng(G) <
9rp(G) < Grps (G).

Proof. Let G be a connected graph of ordersuch thatg,,,;(G) exists. Since every
relatively prime split geodetic set is a relativplyme geodetic sel,,(G) < g,ps(G).
By Theorem 2.5g(G) < g,,(G). Thus,g(G) < grp(G) < Grps(G).
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Remark 3.5. For the cycle graplt, of odd ordern, (n =5),9(C,) = gp(Cn) =
9rps(Cn) = 3. Hence all the inequalities in Theorem 3.4 becsimrp. Now consider
the graphi given in Figure 1. Her8 = {v;,v,} is a geodetic set &f and of minimum
order and s@(G) = 2.5’ = {v, v, v7} IS @ minimum relatively prime geodetic set of
G and sqg,,(G) = 3. The seS”" = {vy,v,, v, v7} iS @ minimum relatively prime split
geodetic set off and s0g,,,s(G) = 4. Thusg(G) < g,,(G) < grps(G) and hence all
the inequalities in Theorem 3.4 become strict.

Theorem 3.6. For cycleC, of even orden = 6, g,,5(Cy,) = 3.
Proof. Letv; v,...v, v, be the cycle,, of ordern. ClearlyS = {v;,v, »}where the
2

suffices modula, is a minimum geodetic set 6f and hencg/(C,) = 2. By definition,

any relatively prime split geodetic set @f must contain at least 3 vertices of

Cp-LetS" = {v;,v;44,v;,n} Where the suffices modutn ThenS' is a geodetic set. Now
2

d(v;, viy1) = 1,d<vi,vi+§> = ~andd (um,qu) =>—1 Clearly(1,2) = (1,5~
1) = (2,%— 1) = 1. Also <V(G)— S’ >= Pn_, U Pn_, which is disconnected.
2 2

Therefore, S’ is a minimum relatively prime split geodetic sdt @, and hence,
grps(cn) = 3.

Note 3.7.Forn = 4, g,s(C,) = 0.

Theorem 3.8.For path grapt®, of ordern, g,,s(G) = 3forn> 6 andn # 7.

Proof: Letwv,,v,,...,v, be a patlB,. LetS be a minimum relatively prime geodetic set
of B,. By Theorem 2.1, the end vertiagsandv,, must be in any relatively prime geodetic
set and hence,, v, € S.

Case 1.nis even
Subcase 1.In =4

To get relatively prime split geodetic set, mvast add one more vertex3oThensS is
either {vy,v,,v,} or {vy,v3,v,} and <V (G) — S > = K; which is connected. Thus
grps(Pn) = 0.
Subcase 1.2v = 6
Clearly S = {v;,v3,1,} is a geodetic set andl(v;,v3) = 2,d(v4,v,) = n—1 and
d(vs,v,) = n—3.Sincenis even, botm — 1 andn — 3 are odd and hend@,n — 1) =
2n-3)=m-1,n-3) =1. Also <V(G) —S>= K; U P,_4,which is
disconnected. Therefofeis a minimum relatively prime split geodetic sePpand hence
grps(Pn) = 3.

Case 2n is odd
Subcase 2.;n = 3
ClearlyS = {v;,v,,v3}is the only relatively prime geodetic set ah@®,) — S = ¢.
Thusg,,s(B,) = 0.
Subcase2.h = 5
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To get relatively prime split geodetic set, nvest add one more vertexfoThenS =
{vi,v3,v5} and< V(G) — S > = K; U K; which is disconnected. Henceis a split
geodetic set. Fopv;,v; € S, we haved(v;,v;) = 2 and therefore any two shortest
distance between are not relatively prime. Henéalaws thatg,,,s(B,) = 0.

Subcase 2.3 > 7

ClearlyS = {v,,v;,v,} wherei = 0(mod 2) is a geodetic set anf{v,,v,) = n—
1,d(vy,v;)) =i — 1,d(v;,v,) = n — i. Sincen is odd, n — 1 is even and alsbis
even implies that both— 1 andn — i are odd. Thisimpliesthét —1,i — 1) = (n—
Iln—-i)=@0—-1n-i) =1 Aso<V(G) —S>=K;_,U P,_;_4, which is
disconnected. Therefofeis a minimum relatively prime split geodetic sePpand hence
grps(Pn) = 3.

Theorem 3.9.For a connected gragh if g,,,s(G) exists, thery,,;(G) = 3.
Proof: LetS < V(G) be a minimum relatively prime split geodetic seGoThenS is a
relatively prime geodetic set and hence by thendefn | S| = 3. Henceg,,s(G) = 3.

Theorem 3.10.For the jewel grapy,, g,ps(Un) = 3.

Proof: Consider the 4 cycle,u, uz u, u;. Joinu, andu,, new verticey;,1 < i < n
and joinv; to bothu, andus. The resulting graphi is the jewel graplf, with vertex set
V(G) = {uy,uy,us,uy,v;/1 < i < n}and edge set

E(G) = {uquy, Uqs, Uy, Upls, Uslly, Usly, UV, UsY;)/ 1 < 0 < n}

ClearlyS = {u;,us}is a minimum geodetic set. By definition, any riefalty prime split
geodetic set must contain at least three vertiegs.’ = {u,,uz,v;/1 <i < n}.Clearly
S'"is a geodetic set and(uq,u3) = 2,d(uy,v;) =1,d(uz,v;) = 1and (2,1) =
(1,1) = 1. Also< V(G) — S > = K,, which is disconnected and herfas a minimum
relatively prime split geodetic set ff. Thusg,,s(J,) = 3.

Theorem 3.11.If G is either complete grapky, or star graplk, ,, or bistar graptB,, ,,
theng,,»s(G) = 0.

Proof: (i) We haved(u,v) = 1for any two verticest andv in K,,,(n = 3). LetS =
V(K,). Clearly Sis the minimum relatively prime geodetic set Bf and hence
Irp (Ky) = n. SinceV(K,) — S = ¢, there is no relatively prime split geodetic skt o
K, and hencg,,s(K,) = 0.

(i) Let v be the central vertex amgl 1 < i < n be the vertices df; ,,, (n = 2).
Let S be a minimum relatively prime geodetic set@f,. By Theorem 2.3, S| = 3 for
n = 2. In this case&X;, = P; andV(K;,) — S = ¢ . This implies that, , has no
relatively prime split geodetic set and hegegs (K1 ,) = 0.

(iii) Let uy andy, be the vertices d¥,. Letuy,u,,..., u,, be the vertices attached
with uy and letv,, v,, ..., v, be the vertices attached with. The resultant graph is a bistar
graph By, ,, (m,n = 1) with V(Bp, ) = {ug,vo,u;,v;,1< i < m1< j< n}and
E(Bmn) = {Uuo Vo, up up o vj,1 < i< m, 1< j< n}. LetS be a minimum relatively
prime geodetic set &, ,,. By Theorem 2.4S| = 3form=n = 1.Inthiscas®,; =
P, and< V(B ) — S >= K; which is connected and hensg,, has no relatively
prime split geodetic set. Thys,s(Bp, ) = 0.
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Theorem 3.12For awheeW,, = K; + C,,_; (n = 4),

_( 3ifn=5
Grps(Wn) = {0 otherwise’

Proof. Let v, v,...v,_; v; be the outer cycl€,,_; andv be the central vertex of;,.
Then d(v;,vj))=2for 1< i # j < n-—1and{ij}+ {1,n—1}. We consider the
following cases.

Case 1ln = 4
ClearlyW, = K,.By Theorem 3.11g,,s (W,) = 0.
Case2n =5

ClearlyS = {v;,v3} is a minimum geodetic set. By definition, any tielely prime
split geodetic set must contain at least threeioest LetS’ = {v,v;,v}. ThenS' is a
geodetic set. Now(v,,v3) = 2,d(v,,v) =1,d(v3,v) = 1and(2,1) = (1,1) = 1.
Also < V(W,) — S’ > = K, which is diconnected and henggis a minimum relatively
prime split geodetic set. Therefgyg,s(W;,) = 3.

Case3n = 6
Any minimum geodetic set &}, is S; = {vi,vi+2,vi+4,...,vi+([ﬁ]_1)2} and the
2

subgraph < V(W) — S;>= K, ln_-i-lJ which is connected. Let S/ =
L2

{vi,vi+2,vi+4,...,vi+([§]_1)2,v}. Then S/ is a geodetic set an&k V(W) — S/ >=

Kln_HJ which is disconnected. NOo#(v;, v;12) = d(Viy2, Vits) =...= 2 and hence any
2

two of these shortest distances are not relatipeige. This implies thag,,s (W;,) = 0.
The result follows from cases 1, 2 and 3.

Theorem 3.13.For a double fan graphF,, g,pns(DF,) = 3ifn > 3.

Proof: Let v, v, ... v, be a path. Add two vertices andu, which are adjacent to each
v;,1 < i < n. The resultant graph is the double fa#,. Clearly

V(DE,) = {vl,vz,...,vn,ul,uZTS i < n}, E(DFE,) = {vjvj;1/1<i < n—-1}U
{uy vi,uv; /1 < i < n}and

|V(DE)| = n + 2,|E(DE,)| = 3n — 1. InDE,,S = {uy,u,}is a minimum
geodetic set. To get relatively prime split georlstt we add one more verticesStd et
S" = {uy,uy,v;i}where2 < i < n—1.ClearlyS’ isa geodetic set ardV (G) — S’ >
= P,_;U P,_;, which is disconnected. Now d(uy,u,) = 2,d(uy,v,) =
1,d(uy,v,) = 1and(1,2) = (1,1) = 1. HenceS' is a minimum relatively prime split
geodetic set aDF,. Thusg,pns(DF,) = 3.

Theorem 3.14.For a 1 - pan graph,, of even orden > 4, g,,5(F,,) = 3.

Proof: Letv; v,...v, v, be a cycle,, and letk; be the vertex. Joinu with v,, we get a

1-pan graphp, . ClearlyV(P,) = {w,v;}andE(P,) = {uvy,vj v/ 1 < j < n}

where the suffices modute. In P, ,S = {u,v, n}is a minimum geodetic set. To get
2

relatively prime split geodetic set we add one mamices tcS. LetS' = {u, 171,171+§}.
2
Clearly S’ is a geodetic set and V(G) —S' >= Pr-2 U Pn-2 Which is disconnected.
2

2
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Now d(u,v,) = 1,d(u,v1+n> LY d<v1, )=§and @i+ =@ =
2

(g + 1,%) = 1. HenceS' is a minimum relatively prime split geodetic sét, . Thus

grps(Pnl) =3

Theorem 3.15.For a Dumbbell grapBb,, g,ps(Dby,) = {%iffr;iisse()?él'

Proof: The dumbbell graphDb, is obtained by joining two disjoint cycles
Uy Uy... Uy U @Ndvy v, ... v, v, With an edgeu; v;. Then the vertex sétf(Db,) =
{u;,v;/1 < i < n}and edge setE(Db,) = {uU V1, UglUy, V1Vp, Uiliz1, ViVis1/ 1 <
i < n—1}. Clearly Db,, has2n vertices and2n + 1 edges. Now we consider the
following cases.
Case 1nis even

Clearlys = {un+1, +1} where the suffices moduig is a minimum geodetic set. By

definition any relatlvely prime split geodetic sBuSt contains at least three vertices. Let
S’ = {un+1, 1,1;3“} where the sufficies modulo. ClearlyS’ is a geodetic set ard
2

V(G) - S’ is  disconnected.  Now d(LLn+1, ) =2 d(un+1, 1) =
[n+1] d(un v l Ja dq, [n+1]) a, ln 1J) _ ([n+1'| l_) _ 1

HenceS' i |s a mlnlmum relatively prime split geodetic seDd,,. Thus g,,,s(Db,) = 3
Case 2n is odd

Ifn = 3, thenS = {u,,us3,v,,v3} is a minimum geodetic set ardV (G) — S >=
K, is connected and henge,;(Db,) = 0.

Letn = 5. Clearly,S = {u[gl,u[gﬂl, v[ﬂ,v[gﬂl}where the sufficies module, is a

minimum geodetic set and VV(G) —S' > is connected. To get relatively prime split
geodetic set we must add one more vertef.thet S’ = {u[g],u[g+1],ul,v[gl;U[E+1]}
2 2 2 2

where the sufficies modulam, is a minimum geodetic set andV(G) —S' > is
. n

disconnected. Now d(u[ﬁl,u[ﬁ 1]> = 1,d<u[gl,u1) = lEJ'd (u[g"'l]’ul) =
l J ( 1]) =1, d(ul, H) = [ ] d(uq,v [+1]) E] whereu;, v; € S’ and

hence the shortest distance between any two veritic¥ is elther[gl or EJ It follows
thatgrps(Dbn) =

Theorem 3.16.For the complete bipartit€,, ,,,
Gros (K )_{31fm—2n>3orm>3n—2
rps Lmn 0, otherwise
Proof: LetX = {u;,u,,...,u,,} andY = {v;,v,,...,v,} be a partition of vertex set of
Knn- LetS be a minimum relatively prime split geodetic &% consider the following
cases.
Caselm = 1,n 220rn =1,m = 2
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In both cases, the graph is a star graph. Bgoilem 3.3(ii) the end vertices
{vi,V2,...,v,} € S. Sinced(vy,v,) = 2, d(vy,v3) = 2 and(d(vq,vy), d(vy,v3)) =
2, S cannot be a relatively prime split geodeticadéf; ,,. Thusg,,s(K;,) = 0.
Case2m = n= 2

Then the grapK;  is C,. By Note 3.7 g,,s(G) = 0.

Case3m = 2andn >3 o0orm=> 3andn =2

ClearlyS = {u,,u,}is a minimum geodetic set and the subgrephi(G) — S > =
K,, which is disconnected and hertés a split geodetic set. By defintion any relatjve
prime split geodetic set must contains atleastettwertices. Le§’ = {uy,uy, v/ 1 <
k < n}is a minimum geodetic set and the subgradh(G) — S > = K,,_; which is
disconnected and hen®is a split geodetic set. Sine&(u,,u,) = 2,d(uy,v) =
1,d(uy,v,) = 1and(1,1) = (1,2) = 1. HenceS' be a minimum relatively prime split
geodetic set oK, ,. Similarly S* = {u;,v;,v,/1 < i < m} is a minimum relatively
prime split geodetic set &f,,, ,,. Henceg,,s(Knn) = |S'| = 15" = 3.

Case 4m,n = 3

HereS = {u;uj, vy, v} wherel < i # j <m,1 <k # [ < nis a mnimum
geodetic set and the subgraplv (¢) — S >= C, whichis connected. To getV (G) —

S > as disconnected, I8t = {u,u,,...,u,}. ThenS' is a minimum geodetic set and
the subgrapk: V(G) — S’ > = K,, which is disconnected and herfcds a split geodetic
set. Sinced(u;, u;) = 2 whereu;,u; € S, S' is not relatively prime. Hence it follows
thatg,,s(Km») = 0. The result follows from cases 1, 2, 3 and 4.

Theorem 3.17Form,n > 2,
4ifm=3andn =3orm >3andn=3
Gros (P + Po) = {O, otherwise ’
Proof: Let B,, be the pathi,u,...u,, andB, be the pathy,v,...v,. Let G be the graph
Pp + B,. Clearly V(G) = {w,v/1<i<ml<j<mn} and EG) =
{uivj, w41, v/ 1 < 0 < m,1 < j < n}. Now we consider the following cases.
Caselm =n = 2.
Then the grapR, + P, = K,. By Theorem 3.11g,,,s(P, + P,) = 0.
Case2m = 2,n = 30orm = 3,n= 2

ClearlyS = {v,,v3}is a minimum geodetic set. To get relatively prispéit geodetic
set, we must add one more vertex. £et= S U {u} whereu € {v,,v3,u,}. ThenS'is a
minimum geodetic set and the subgraplf(¢) — S’ > = K, is connected. Henc¥
cannot be a minimum relatively prime split geode&t andy,,s(By, + P,) = 0.

Case3m = 3andn >3 orm > 3andn = 3.

Without loss of generality, let = 3 andn > 3. ClearlyS = {uy,u3} is a minimum
geodetic set. To get relatively prime geodeticwetmust add one more vertex. lSgt=
{uy,us,v;/2 < i < n—1}. ThenS; is a minimum geodetic set and the subgraph
V(G) — S; >= P; is connected. To get relatively prime split geaxlsét, we must add
one more vertex. Le§;’ = {uy,uy,u3,v; /2 < i < n—1}. ThenS;" is a minimum
geodetic set and the subgraghV(G) — S;' >= K, U P,_; U P,,_; is disconnected.
Now d(uq,up) = 1,d(uq,uz) = 2,d(uq,v) = 2,d(uz,uz) = 1,d(u,,v;) =
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1,d(us,v;) =1and(1,1) = (1,2) = 1. HenceS;" is a minimum relatively prime split
geodetic set. Theg,,s (P, + P,) = 4.
Casedm > 4andn > 1,n # 3

ClearlyS = {vy,vs3,...,v_5,v,} fornis odd and = {v,vs,...,v,_1, vy} fOrnis
even is a minimum geodetic set®f + B,. Hered(v;,v,) = 2 wherev;,v, € S and
hence the shortest distance between any two veiticeis 2. It follows thalg, s (P, +

B,) = 0. The result follows from cases 1, 2, 3 and 4.

Theorem 3.18Form,n > 1,
m+n—-2ifm=4andn=>1
Grps(Cm + Kp) = {0, otherwise

Proof: Let v; v,...v,, v, be the vertices of,,,. Letu,,u,,...,u, be the vertices of,,.
Clearly V(Cp + Kp) = {vyuj/1 =i <m1<j<n} and ECy + K,) =
{viu,vivig,wiw/1 < i < m,1 < j < n}. Now we consider the following cases.
Case lmisevenand > 1
Subcase 1..In = 4andn > 1

Forl1 <i <4 S = {”i'”i+%} is a minimum geodetic set @f, + K, and <

V(G)—S; >= K,,, —{e} which is connected where = v;_; v;;4. For <V(G) —

S; > to be disconnected, we must include all vertices HK,. Let S| =

{ug, uz,..., un, v;,v; ,m}. ThenS; is a geodetic set anek V(G) — S/ >= 2 K; which
2

is disconnected. Nowd(u;,u;) = 1,d(u;,v;) = 1,d(w;,v;,n) = 1,d(v;, v, ,n) = 2
2 2

and (1, 2) = (1,1) = 1. HenceS; is a minimum relatively prime split geodetic setla
S0grmps(Cy + Kp) = m + n — 2.
Subcase 1.2. m 6andn > 1

Clearly S; = {vq,v3,...,v_1}iS @ minimum geodetic set of,, + K, and <
V(G) — S; > is connected. Fox V(G) — S; > to be disconnected, we must include all
vertices of K,,. Then S/ = {uy,uy,..., Uy, v, v3,...,Um_1} IS geodetic set and the
subgraph< V(G) — S; >= (n — 2)K; which is disconnected. Nowd(vy,v;) =
2,d(u;,ve) = 1,d(u,v) = Ldw;,ve) = 1,d(w;,v) = Ld(u,w;) =1  where
v;, v, € S; and hence the shortest distance between any tiioeginS; is 2. It follows
thatg,ps(Cm + Kn) = 0.
Case 2m is odd anch > 1
Subcase 2.In = 3andn > 1

ClearlyC,, + K, = Kiy + Ky = Kpyn. By Theorem 3.11g,,,5(C, + K,) = 0.
Subcase 2.2n > 5andn > 1

ClearlyS; = {vq,v3,...Vjm_2,Vip_1} IS @ minimum geodetic set 6f, + K, and<
V(G) — S; > is connected. Fox V(G) — S; > to be disconnected, we must include all
vertices ofK,, . ThenS' = {uj,u,,..., Uy, V1,V3,...Um_2,Um—1} IS geodetic set and the
subgraph < V(G) — S/ >= (n — 2)K; which is disconnected. Nowi(vy,v;) =
2,d(w,v) = Ldw,v) = 1,du,v) = L,d(w,v) = 1,d(u,w;) =1  where
v;, v, € S; and hence the shortest distance between any tticegins; is 2. It follows
thatg,,s(C,, + K,) = 0. The result follows from cases 1 and 2.
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n
ao(Cn)

Theorem 3.19.For cycleC, of even orden > 6, g,;s(Cy,) =

is the vertex covering number &f

Proof: Let v, v, ... v, v, be the cycle(C,, of even orden and leta,(C,) be the vertex

covering number of. ClearlyS = {v;, v, =} is @ minimum geodetic set 6f. We have
2

+ 1 wherea,(C,)

by Theorem 3.6,g,,5(C;,) = 3. Also vertex covering numbe,(Cy) :g. Hence

grps(Cn) Z% +1= - + 1.
2

ao(Cn)

Theorem 3.20.Let L(C,,) be the line graph at, of even orden. Theng,,s(L(C,)) = 3
forn > 6.
Proof: We havel.(C,,) = C,. The result follows from Theorem 3.6.

Theorem 3.21Let L(P,) be the line graph d,. Theng,,s(L(P,)) = 3 forn = 9.
Proof: We haveL(P,) = P,_;. By Theorem 3.8g,,s(L(P,)) = grps(Pn-1) = 3 for
n—1 = 8and hencea. > 9.

Theorem 3.22 et L(K; ) be the line graph af; ,. Theng,,s(L(Ky,)) = 0.
Proof: We haveL(K;,) = K,. By Theorem 3.11g,,s(L(Ky,)) = grps(Kn) hence
L(Kl,n) = 0

4. Conclusion

In this paper, we have found the relatively prirpét geodetic number of some standard
graphs like cycle graph, path graph, wheel grapliptk fan graph, 1-pan graph, jewel
graph, and complete bipartite graph.

Acknowledgements. The authors would like to thank the anonymous esferfor their
valuable suggestions.

Conflict of interest. The authors declare that they have no conflichtefrest.
Authors’ Contributions. All the authors contributed equally to this work.
REFERENCES

F.Buckley and F.Hararpistance in GraphsAddition-Wesley, Redwood City, 1990.

J.Gallian, Dynamic survey of graph labellifgiec. J. Combin.DS6. Dec. 2, 2018.

F.Harary and C.J.A.Nash-Williams, On Eulerian anairtitonian graphs and line

graphsCanadian Mathematical Bulletjr3(6) (1965) 701-709.

4. F.Harary, E.Loukakis and C.Tsourous, The geodetislrer of a graphylathematical
and Computer ModellindlL7(11) (1993) 89 - 95.

5. C.Jayasekaran and A.Jancy Vini, Results on relgtprime dominating sets in graphs,
Annals of Pure and Applied Mathematit4(3) (2017) 359-369.

6. C.Jayasekaran and A.Sheeba, Relatively prime geodetmber of a graph,

Malaya Journal of Matematji8 (4) (2020) 2302 — 2305.

wnN e

106



Relatively Prime Split Geodetic Number of a Graph

7. G.Kamala and G.Lalitha, r - relatively prime setdl & generalization of Phi-function
for subsets of {1,2,...,n}Annals of Pure and Applied Mathematitd(3) (2017) 497-
508.

8. G.Kamala and G.Lalitha, The number of r — relat@ime subsets and Phi-function
for {m, m+1, ..., R Annals of Pure and Applied Mathematitg(3) (2017) 581-592.

9. D.B.West,Introduction to Graph TheorySecond Ed., Prentice-Hall, Upper Saddle
River, NJ, 2001.

10. V.M.Goudar, K.S.Ashalatha and Venkadatesh, Splitdgdc number of a graph,
Advances and Applications in Discrete Mathemati&s(1) (2014) 9 - 22.

11. L.A.Zadeh, Similarity relations and fuzzy orderinggormation Science8§(2) (1971)
177-200.

107



