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For any (p,q) graph G, the vertices and blocks of a graph are called its members. The line block
graph Lb(G) of a graph G as the graph whose set of vertices is the union of the set of edges and blocks
of G and in which two vertices are adjacent if and only if the corresponding edges of G are adjacent or
the corresponding members are incident. The regular number of Lb(G) is the minimum number of
subsets into which the edge set of Lb(G) should be partitioned so that the subgraph induced by each
subset is regular and is denoted by 7;,(G). In this paper some results on 7;,(G) were obtained and

expressed in terms of elements of G.
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INTRODUCTION

In this paper, we follow the notations of (Harrary, 1969). All
the graphs considered here are simple, finite, and non-trivial.
As usual p and q denote the number of vertices and edges of a
graph G respectively. The maximum degree of a vertex in G is
denoted by (G). A vertex v is called a cut vertex if removing
it from G increases the number of components of G. A graph G
is called trivial if it has no edges. The maximum distance
between any two vertices in a G is called a diameter and is
denoted by diam(G). The path and tree numbers were
introduced by Stanton James and Cown in (1970). The
independence number f5;(G) is the maximum cardinality of an
edge independent set in G. Let G = (V ,E ) be a graph. A set
D' € V is said to be a dominating set of G, if every vertex in
(V = D") is adjacent to some vertex in D'. The minimum
cardinality of vertices in such a set is called the domination
number of G and is denoted by y(G). The dominating graph
was studied by V.R.Kulli, B.Janakiram and K.M.Niranjan in
(Kulli et al., 2004). A dominating set is said to be total
dominating set of G, if N(D') =V or equivalently, if for every
v €V, there exists a vertex u € D' , u # v, such that u is
adjacent to v. The total domination number of G, denoted by
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¥+(G) is the minimum cardinality of total dominating set of G.
A set with minimum cardinality among all the maximal
independent set of G is called minimum independent
dominating set of G. The cardinality of a minimum
independent dominating set is called independent domination
number of the graph G and it is denoted by i(G). On
complementary graphs was studied by E. A. Nordhaus and J.
W. Gaddum in (1956) The regular number of graph valued
function was studied by M.H.Muddebihal, Abdul Gaffar, and
Shabbir Ahmed in (2015) and also developed in (Kulli et al.,
2001; Muddebihal et al., 2015; Muddebihal and Abdul Gaffar,

2015; Muddebihal and Abdul Gaffar, 2016). Domination
related parameters are now well studied in graph theory. The
total domination y,(G) was studied by M.H.Muddebihal,
Srinivasa.G, and A.R.Sedamkar in (1979). Total domination in
graphs was studied by E.J.Cockayne, R.M.Dawes, and
S.T.Hedetniemi in (2007). This concept was studied by
M.A.Henning in (2009) and was studied, for example in
(Henning and Yeo, ?; Henning et al., 2008; Kulli, 2014; Li and
Hou, 2009; Muddebihal et al., 2011). A dominating set D of
L(G) is a regular total dominating set (RTDS) if the induced
subgraph < D > has no isolated vertices and deg(v) = 1,
Vv € D. The regular total domination in line graphs was
studied by  M.H.Muddebihal, U.A.Panfarosh and
Anil.R.Sedamkar in (2014). Total domination and total
domination subdivision numbers of graphs were studied by O.
Favaron, H. Karami and S. M. Sheikholeslami in (2007). On
block-cutvertex trees was studied by V.R.Kulli in (1973). On
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line graphs with crossing number was studied by V.R. Kulli,
D.G.Akka and L.W. Bieneke in (1979) and was studied for
example in (Kulli and Patil, 1978; Kull et al., 1979).

RESULTS
The following results are obvious, hence we omit its proof.

Theorem 1 : For any non trivial connected graph G, with
p = 3 vertices, Lb(G) is not regular.

Proof : Let we discuss the regularity of line block graph Lb(G)
of a graph G. Suppose G = K, . Then Lb(K,) K, and hence
regular. Now we consider the following cases.

Case 1. Suppose G is a tree with p = 3 vertices. Then every
block of L(G) is complete and each block is of different
regular. Since each block of G is an edge, then in Lb(G) each
vertex is adjacent with an end vertex. Hence Lb(G) is not
regular.

Case 2. Suppose G is not a tree. Then there exists at least one
block which is not an edge. Let B be a block of G and if
G = C3, then in L(G) , < L(B) > = (3 . Hence L(G) is not
regular. In Lb(G) V v; € V[L(G)] atleast one end edge is
incident to v; , hence Lb(G) is not regular.

Case 3. Suppose G is r-regular where r =1, 2,3, ..., n.
Then we consider the following subcases.

Subcase 3.1. Assume G is r = 1, 2-regular. Then L(G) isr 1
and r-regular. For r = 1 regular , Lb(G) is also 1  regular,
which contradicts the restriction on p < 2 vertices of G.
Suppose for r = 2. Then in Lb(G) each vertex of L(G) is
adjacent with an end vertex. Hence Lb(G) is not regular.

Subcase 3.2. Assume G is r-regular with r > 3. Then L(G) is
r + 1 regular. Further every vertex of L(G) is adjacent with an
end vertex. Hence Lb(G) is not regular.

In the above all cases, Lb(G) is not regular with p > 3 vertices.
Now, we give the sharp value of the regular number of line
block graph of a path with p > 4 vertices.

Theorem 2 : For any path B, , with p = 4, then 7y, (Pp) = 3.

Proof : Let By : e; = v1V,, €, = VU3 ,€3= VU3Vy, . ..,
€p-2 = Vp_2Vp_1 ,€p_1 = VUp_1V, be a path and every
edgeis a block, such that B; =¢; for 1<i<p 1. Now in
Lb(P,), V[Lb(P,)]={ By, B3, B3 ,...,By_1 }U{v;, vy, V3,
..., Vp_q} be the vertex set of Lb(B,). Let E[Lb(B,)] = {e{’
ve ey, ..., e 1}U{el , e ,e,..., e, 1} bethe
edge set of Lb(P,), such that e/’ = B;B;,; for 1<i<p
2and ey = Byy, for 1<k<p 1. Then clearly F, =
{B\B, , B3B,, BsBg ,...,Bp 5By 4, Bpy3B,, } F, =
{B;Bs , BiBs, BsB; ,...,B,_4B,3, B,;B,; } and
Fy={Byvi, Bpvy, B3vy , ..., By pvp 5, Bp1vp_q }.
Let F be the minimum regular partition of Lb(F,). Then,

rLb(Pp) ={F, F,,F}]
rLb(Pp) = |F|
Tip (Pp) 3.

In the next result we obtain the exact value of the regular
number of line block graph of a complete graph.

Theorem 3. For any complete graph K, with p= 2, then

(p-1)
TLp (Kp) = % .
Proof : Let vy v,, V3, ..., Vp_q,V, be the vertices of K,

and each vertex is of degreep 1. Lete;,e,,e3,..., epp-1

2
be the edges of K, such that e, = v,v, , e, = Vv5 , €5 =

ViV 5 . . ., €pp-1) = Vp_1Vp. Now, it is known that every
2
K, itself is a single block and it represents as a single vertex in
Lb[K,] say By . Now, in Lb[K,], V[Lb(K,)] = {B;}U{e; , e, ,
€3,...,epp-1},1.€.€,€y,€3,...,epp-1 be the vertices
2

2
adjacent to B;. Let e] , e}, €5, ..., epp-1y be the edges of

2
Lb[K,], such that e/ = Bye; for 1 < i <ZZ et F be the
minimum regular partition of Lb[K}]. Since Lb[K,] is a star

,the subgraph induced by each subset of F is mK, with m > 1.
Therefore, each of the edges B,e, ,B,e,, Bies, . .

F17F25F3:-'

., Biepw-v ,
2
belongs to different sets ., Fpp-1) of F
2
respectively. Also, each edge not incident with B; belongs to

oneof Fi ,F, ,F5,...,Fpp-1 .
2

Hence,

rLb(Kp) = |F|

_p(-1)
==

Next, we prove the following result to prove our next result.
Theorem 4 : For any graph G, 1,(G) < q B,(G) + 1.

Proof : Let S be a maximum edge independent set in G. Then
E Shasatmost|E S|edge independent sets.

Thus,

ry(G) <|E S|+ 1.
np(G) <q p(G)+ 1

Now, the following result determines the upper bound on
115 (G).

Theorem 5 : For then

n,(G) <2q p+ 1L

any non-trivial graph G,

Proof : By Theorem 4, we have

np(G) <q pi(G)+ 1
Since, B1(G) = y'(G).
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Where y'(G) is the edge domination number of G.
This implies,

np(G) <q y'(G)+ 1
Also,p q < y'(G).

Thus,

(@) <q (@ @+ 1

rnp(G)<q p+q+ 1

1, (G) <2q p+ 1

In the next result we obtain Nordhaus-Gaddum type result on

rLb(Pp).

Theorem 6 : For any path P, , with p = 4, then
rLb(Pp) + rLb(Fp) <pl 3)+2

Proof : By Theorem 5, we have

rLb(Pp) <2q p+ 1

np(Py) <20 p+1.

rp(By) + mp(B) <2(g+q) 2p+2.
rp(By) + 1p(B) <2(5) 2p+2.
mw(B) + mp(B) < 2@ 2p + 2.
n(R) + () <plp 1) 2p+2.
rLb(Pp) + rLb(Fp) <plp 3)+2.

In the following theorem we determine the exact value of a
regular number of line block graph of a star.

Theorem 7 : For any star K; , , with n = 2, then 7y, (Kl‘n) =
2.

Proof :Letv, v,, v3,...,Vy,Vny be the vertices of K
such that deg(v,4q) =n, and deg(vy) = deg(v,) =
deg(v3) =, ...,deg(v,) = 1. In K, every edge is a block
suchthat B, = e; =vVu41, By =€, = vv,,1,B3 =e3 =
V3Vp41,- .-, By =€, =v,V,,1 , and each edge is adjacent
to each other. Then clearly the blocks By, B, ,Bz,..., B,
becomes the vertices in Lb(K; ,) . Let vy , vy, v5,..., 1, be
the end vertices of Lb(K;,) which are adjacent to B, , B, ,
B; , . . ., B, respectively. Then clearly in Lb(K;,) ,
VILb(Ky,)]={B1, By ,Bz,..., By }u{vy,vy3,v3,...,
v, }. The vertices B; , B, , B;, ..., B, forms a complete
graph with (n 1) regular. Let F;, = {B;, B, ,B3,..., B, }
is a single partition of a complete graph and F, = { B;v; ,v; ,

Bsvg , ..., B,v, }. Let F be the minimum regular partition.
Hence,

rLb(Kl,n) =|F|

T'Lb(KLn) = 2

Next, we develop the regular number of line block graph for a
wheel.

Theorem 8 : For any wheel W, , with p = 4 vertices, then
Tip (%) =2p 2

Proof : Let v, v, v3,...,V, be the vertices of W, such
that deg(v;) =3 for 1 <i<p 1 anddeg(v,)=p 1. Let
{ e1=v1, =15 e3=v3 . €p-1 = Vpoqf,
{ei=v],e;=v;),e3=v3,...,e,_1 =v,_} be the edges
of W, such that ¢; = v;v;y, for 1<i<p 2, ep-1 =
viv,_; and e/ = vy, for1<i<p 1. Since every W,
itself is a single block and in Lb(W},) it represents as a single
vertex, say By . Then clearly, in Lb(W,,), we have V[Lb(W,)] =

{B1}U{vy ,v3 , V3, ..., Vp_q JUDY 05,05, . v )

and the vertices vy ,v;,v3,...,Vp_qand v{,vy,v5,. ..
,Vp—q are adjacent to By . Let ei',e; ,es, ... ,e,_; and
e;", e} ,ed", ..., ey’ be the edges of Lb(W,), such that
e/ =Bie; for1<j<p 1 and e/ = Bie, for1<k<
p 1. Let F be the minimum regular partition of Lb(W},).
Since, Lb(W},) is a star, the subgraph induced by each subset
of F is mK, with m > 1. Therefore each of the edges Bje;,
Bie,, Bies, ..., Bie,,, Bie,_1, Bie;, Bie;,. . .,
Bie,_5, Bie,_; belongs to different sets Fy, F,, Fs,. .
., Fop_, respectively. Also each edge not incident with By

belongs to one of Fy, Fp, F5,..., Fp_5 .
Hence,
T’Lb(Wp) = |F|.

Tip (Wp) =2p 2
Now, we establish the sharp value for 15, (G) of a cubic graph.

Theorem 9 : For any (p,q ) cubic graph G, with p > 4, then
3p
TLp (G = 7 .

Proof : Let vy v, V3, ..., Vp_1,V, be the vertices of a

cubic graph such that deg(v;) =3 for 1<i<p. Let

€1,65,€3,..., e(3p_ 1) 8(3_17) be the edges of a cubic graph
2

2

where e; = Vv, = V] ,e;, = VU3 =V5,€3 = V3V, = V5 ,
!

) T )T T ) T T )
BREE ) T V) e T Een) 0 () T
YEea) ) T e BT YEen) )
v(§+3) e @y = UpqUp = Vp_q, €y = vpv(gﬂ) =1,
and €1y = ViVe, ) = Vpi1 s €pr2) = VaP(B,2) = Vp+a

(@) T V) =
17637,,_1) ey = V(E)Up = v&%p). Since, every cubic graph
G itself is a single block. Now, in Lb(G), let the block cubic
graph is represented as the vertex B; , and e;,e,,e3, ...,

e(s_p) be the corresponding vertices of the edges which are in
2

G. Then, clearly in Lb(G), V[Lb(G)] = {B;}U{e; ,ez,€3, ...,

ja— —_ !
> E(p+3) = v3v(§+3) =Vpt3 - --

e@_l),e(g),6’@“),6(5”),...,ep—1,ep,e(p+1),€(p+2)
R ,6(3_10_1) , e(S_p)}WhiCh are adjacent to B, . Let e, e; ,
7 2 1 2 12 12 12 ’

G ) o) )t Spea) o S

] e,3p
(-1

!
€ ) €pi1 s Cpras - - - ) e(g_p) be the edges of
2
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Lb(G), such that e; = Bye; for 1 <i Sg , ¢ = Bye; for
+1<j<p. e,=Be, for p+1<k<> LetFbe
the minimum regular partition of Lb(G). Since, Lb(G) is a

star, the subgraph induced by each subset of F is mK, with
m = 1. Therefore each of the edges B,e,, Bie,, Bies, ...,

Ble(g—l) ,Ble(g) ,Ble(§+1) ,Ble(§+ 2) RPN Blep_l 5 Blep
sBiepi1y s Biepiay s - - -
different sets F;, F,, F5,..

, Ble(37p_1) ,Ble(%p) belongs to

., F (3_p) respectively. Also each

2
edge not incident with B, belongs to one of F,, F,, F5,...,
F (S_p) .

2

Hence,

1, (G) = |1“;|-
(W) =

Next, we obtain the exact value for regular number of line
block graph of a complete bipartite graph.

Theorem 10: For any non-trivial complete bipartite graph K, ,,
with m # 1 or n # 1, then

Tip (Km,n) = mn.

Proof : Let vy vy, V3 ,...,Vm_1,Vm, Vms1s Vmtzs - - -
»Umtn—1, Umsn De the vertices of K, such that deg(v;) =
n,forl<i<m anddeg(vj)=m,for m+l<j<m+
n . Let e = V41, €2= V1Vpya 5 - - « 5 €mno1 =
UmVmtn—1 > €mn = VmVm+n D€ the edges of K, . Since
every K, itself is a single block in Lb(K,,,) and say B; .
Now, in Lb(Ky, ) , VILb(Kpn )] = {B1}U{es,ex, €3, ...,
emn—1,8mn } , and the vertices e;,e,, e, ..
are adjacentto B; . Lete; , e; , €5, ..
the edges of Lb(K,, ,). Let F be the minimum regular partition
of Lb(Ky, ). Since Lb(K,, ) is a star, the subgraph induced by
each subset of F is mK, with m > 1. Therefore each of the
edges B.e,, Bie,, Bies,...,Biemn_1,Biey, belongs to
different sets F;, F,, F3,..., Ey,, respectively. Also each
edge not incident with B; belongs to one of F;, F,, F3,. .

-5 @mn-1,6mn
I !
- €mn—-1 » €mn DE

A En -

Hence,

rLb(Km,n) = |F|
rLb(Km,n) =mn.

Now, we develop the result which establish the relationship
between 17, (G) and diam (G).

Theorem 11: For any non-trivial graph G, then 1., (G) < q
diam(G) + 3.

Proof : Let B, : v1v,, VU3, U3Vy , . . . be a
diametral path with diam(G) + 1 vertices.Since each edge is a
block in G such that B; = v;v;,, for1<i<n 1.Nowin
Lb(R,), VILb(P)] = {By, B;, B3,..., By_1}U{v; , v, 13

> Un—1VUn

9 0 0 s 177'1_1 }. Then, Clearly Fl ={ B].BZ 5 B3B4 N BSBG )
By 3Bn_; } F, ={B;Bs,B4Bs,Be¢B;,...,B,_;By_1 } and
F; ={ Byv; ,B,v; ,Bsvi ,...,Bn,_1v5_;1} Let F be the
minimum regular partition of Lb(B,).

Thus, 1, (G) < |F|
npG)<q (M 1)+3.
rnp(G) < q diam(G) + 3.

In the following theorem determine the exact value for the
regular number of line block graph of a tree T, where T is a
non-trivial tree with n-cutvertices with same degree.

Theorem 12: For any non-trivial tree T, with n cutvertices
with same degree, then 1, (T) = 3.

Proof : LetV, ={ v, v,, v3,...,V, } be the set of cut
vertices with same degree in T. Let V, = { Vi1 Uiz Vmas
, - -+ Unman + be the set of end vertices of T. Then clearly
V(T) =V, UV, . Since in any tree every edge is a block. Let
Vi={vy vy, V3,...,0, | be the set of cut vertices with
same degree in T such that deg(v,) = deg(v,) = deg(v3) =, ..
., =deg(v,,) = say r. Then clearly in Lb(T) has m blocks and
each block is (r 1) regular. Since L(T) c Lb(T), then each
block of L(T) is complete and every cut vertex of L(T) lies on
exactly two blocks. Let { vi , v3 , v5, ..., v, } be the set of
cut vertices in L(T) and { by ,b,,bs, ..., b, } be the set of
blocks in L(T) which are complete. In L(T), N(v;) =
{b;}U{b;} V i = j = 1. Hence these blocks can be partitioned
in two sets say F; and F, , and the remaining edges mK, which
are incident on the vertices of these blocks are belongs to F; .
Let F be the minimum regular partition of Lb(T).

Thus,
1 (T) = |F].
rLb (T) = 3

Now, we develop the exact value of 1;,(T) with m-distinct
cutvertices of a non-trivial tree T.

Theorem 13: For any non-trivial tree T, with m-distinct
cutvertices, then 7, (T) =m+ 1.

Proof : LetVy = {v; v,, v3,...,V, } be the set of distinct
cut verticesin T. Let Vo, = { Vppy1 , Vimi2 s Vm+3 > -« - > Vmin
be the set of end vertices in T. Then clearly V(T) = V; U
V,.Since every edge is a block in T. Suppose deg(v;) <
deg(v,) < deg(v;) <...<deg(v,,) which are the cut vertices
in T. Then in Lb(T) has m-blocks and each block is a complete
graph with distinct degrees. Therefore, each block belongs to
different sets F,, F,, F5,..., F, . Further the remaining
edges mK, can be placed in a single partition.

Hence,

(M) =1{F, I3, F;, ..
1, (T) =m+ 1.

Next, we establish the relationship between 1y, (T) and y(T),
where T is a non-trivial tree with n-cutvertices with same
degree.

LE ]+ 1.



29452

International Journal of Current Research, Vol. 08, Issue, 04, pp.29448-29453, April, 2016

Theorem 14: For any non-trivial tree T, with n-cutvertices
with same degree, and n > 3, then

1, (T) < y(T).

Proof : For any tree T, let D={v; v,, v3,...,V, } bethe
set of non-end vertices in T. Suppose every vertex of D is
adjacent to atleast one end vertex. Then D itself is a y-set of T.
Suppose deg(v,) =deg(v,) =deg(v3) = ... = deg(v,) =71
(say). Assume V v; €D such that 1 <i <3 are adjacent.
Then in Lb(T), V v; € D gives 3 blocks and each block is
(r 1) regular and adjacent to each other.

By Theorem 12, we have
11, (T) = 3. Clearly, 1,,(T) = y(T) = 3.

For inequality, suppose y(T) > 3 , then the dominating set
Dy ={vy v, v3,...,v;}. Let DycDandV v; € D;
such that 1 <j < n are adjacent. Then in Lb(T), V v; €D
gives n number of blocks and each block is (r 1) regular
and adjacent to each other.

Thus,
By Theorem 12, we have,
1 (T) =3, but y(T) > 3.

Hence,
1, (T) < y(T).

Now, we obtain the relationship between 1, (T) and y(T).
Where T is a non-trivial tree with n-distinct cutvertices.

Theorem 15: For any non-trivial tree T,with n-distinct
cutvertices, then 1, (T) = y(T) + 1.

Proof : Forany tree T, let D= {v; v,, v3,...,V, | bethe
set of non-end vertices which are cut vertices in T. Suppose
every vertex of D is adjacent to atleast one end vertex. Then D
is a y-set of T. Suppose deg(v;) > deg(v,) > deg(v;) > ... >
deg(v,). Then in Lb(T), V v; € D such that 1 <i < n gives
n-blocks and each block is a complete graph with distinct
degrees. Hence, each block belongs to different sets F;, F,,
F;,. .., FE, . And each end edge of the Lb(T) is K, and
incident on the vertices of the blocks. And these edges can be
partitioned in a single set.

Hence,

rp(T)=|{F, F;, F3,..
1, (T) =y(T) + 1.

L B+ L
In the following theorem we establish the relationship between
1, (T) and y(T).

Theorem 16: For any non-trivial tree T, with n-cutvertices
with same degree, n = 3 and p = 5, then

11, (T) < v (T).

Proof : For a non-trivial tree T with p =2, 3, y,(T) =2,
where as for =2, rn,=1 and if p=3,
1(T) = 2. Hence we consider p = 3. Suppose S = { v; v,,
Vg, ...,V +E V(T) be the minimal set of vertices which
covers all the vertices of T. If the subgraph < S > has no
isolated vertices, then S forms a y;-set of T. Otherwise, there
exists at least one vertex v € N(S) such that S U{v} forms a
minimal total dominating set of T. Let H= { v; v,, v3, ..
. ,V, } be the set of cut vertices of T such that deg(v;) =
deg(v,) =deg(vz) = ... = deg(v,) = r. Now without loss of
generality, since V[L(T)] = E(T), let F = { v; v,, v3, ..
.,y } = V[L(T)] be the set of vertices corresponding to the
edges incident to the vertices of H in T. Further the edges
which are incident with the vertices of H in T forms a
complete subgraph with r 1 regular. Let F' € F be the set of
cut vertices in L(T) and V v; € F' lies on exactly two blocks
of (T). Let M= { B;,B,, ... ,B, } be the set of blocks in
L(T) such that N(v;) = B; UB; , each B; € F; and B; € F, ,
where F; and F, are the regular partition of E[L(T)]. Since
each edge is a block , then each v; € F is incident to an edge in
Lb(T). By the definition of Lb(G), let { e;,e;, ez, ..., eq}
be the set of edges which corresponds to the blocks of T. Now
in Lb(T), V[Lb(T)] = V[L(T)]U{ ey ,e,, €3, ..., eq} , such
that each e; 1 <i < k is adjacent each v; € F, forms a set L
={e,e ,e;,...,eq} whichare edge-disjoint end edges
in Lb(T). Hence the set L belongs to a regular partition F5 . Let
F be the minimum regular partition of Lb(T). Let D = {
vy Uy, V3, ...,V S V(T) be the minimal dominating set
of T. Suppose < D > has no isolates. Then D is a y,-set.
Otherwise there exists a vertex u € V(T) D such that
D U {u} forms dominating set. Now < D U {u}> has no
isolates. It follows that 1;,(T) < |D|.

Hence,

115 (T) < y¢(T).
In the next result, we balanced 1y, (T) and 7, (T).

Theorem 17: For any non-trivial tree T, with n-cutvertices
with same degree, then

1, (T) =1, (T) + 1.

Proof : Let G be a non-trivial tree. Then L(T) < Lb(T). In
L(T) each cutvertex lies on exactly two blocks and belongs to
Fyand F,. Let H= { e;,e;, e5, ..., ¢ } be the set of end
edges in Lb(T). Since each edge is a block in G. Then exactly
one e;,1 <i<j isincident with exactly one vertex of block
of I(T), such thate; Ne; Ne;N...Ne; = .Hence HE F;5 .
Now, r,(T) = |{ F;, F,}| and

1, (T) = |{ F;, F,}U F3| which gives,
1, (T) =1, (T) + 1.

Finally, in our last result, we discuss the relationship between
11, (T) and i(T), where i is independent domination.
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Theorem 18: For any non-trivial tree T, with at least two
cutvertices, then

1 (T) < i(T).

Proof : Let A= { v, v,, v3,...,v, }€V(G) be the set of
all end vertices in G and V; = V(G) A. Suppose there exists
a set of vertices C € V; such that Nwu)NN(w) # V u,w €
C which covers all vertices in G. Then {C} forms a minimal
independent dominating set of G. Suppose a non-trivial tree
has n > 2 cutvertices and m non end edges. Then we consider
the following cases.

Case 1. Assume G has n cutvertices such that all cutvertices
are of different degrees. Then in Lb(G) each block is of
different regular. Let by ,b,, bs, ..., b, be the number of
blocks in Lb(G), |{b;,b,, b3, ..., b, }|] =m 1. Hence
Im 1] < |C| gives 1, (T) < i(T).

Case 2. Assume G has at least two cutvertices with same
degree. Then consider a set {¢; ,c,, ¢35, ..., ¢, } number of
cutvertices with ¢; =¢; , 1 <i, j < n. Hence the complete
blocks b; = b; , b;,b; € Lb(T) such that [{¢;,¢c;, ¢35, ...,
cx + | < |C| gives again 1, (T) < i(T).

Case 3. Assume every cutvertex of G has same degree. Then
every block of Lb(G) is same regular. Let Lb(G) has
{by,b,, by, ..., b, } blocks. Now we have the partition
Fy={b;}and F, = {b;} , 1 < i, j <n. such that each b; and
b; are vertex disjoint blocks which are complete. Hence | {
Fi, F}| < |C| gives 1, (T) < i(T).

From case 1, 2 and 3, we have 1, (T) < i(T).
Conclusion

We studied the property of our concept by applying to some
standard graphs. We also establish the regular number of block
line graph of some standard graphs. Further we develop the
upper bound in terms of minimum edge independence number
of G and vertices of G. We establish some properties of this
graph. Also many results are sharp.
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