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Abstract
Semi graph was introduced by E-Sampatkumar[6] which is
closely associated with Theory of Graphs. Study of
Homomorphism [3] of graphs play vital role in Algebraic
Graph Theory.
In this Paper we have introduced
e-homomorphism of semi graphs and derives its color
characteristic[5]. We have also investigated nature of some
important parameters under e-homomorphism.
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INTRODUCTION
Homomorphism[3]can be viewed as a generalization of graph
colorings. In Semi graphs edge having three kind of vertices
on it, which are end vertex, middle end vertex and middle
vertex. This leads to various types of adjacencies between
vertices.e-homomorphism of graphs is associate to End
adjacency of vertices. Color characteristic [5] of
homomorphism between graphs motivate us to establish the
color characteristic of e-homomorphism of semi graph. We
had also investigated the effect of various parameter like
Clique
number,
Independence
number
under
e-homomorphism.
PRELIMINARIES
Definition 1: Semigraph
A semi graph G is a pair (V,X) where V is a nonempty set
whose elements are called vertices of G, and X is a set of ntuples, called edges of G, of distinct vertices, for various
n ≥ 2 . satisfying the following conditions.
(I): Any two edges have at most one vertex in common.
(II): Two edges E1 = (u1 , u2 , u3, … … . , un ) and E2 =
(v1 , v2 , v3 … … vm ) are considered to be equal if and only
if
1. m = n and
2. Either ui = vi for 1 ≤ i ≤ n or ui = vn−i+1 for 1 ≤ i ≤ n.
Note :Semi graph allow edges with more than two vertices,
however, the vertices in any edge of a semi graph follow a
particular order .Vertices in a semigraph are divided into three
types Namely end vertices, middle vertices, middle-end
vertices .

According to these vertices various types of degrees can be
defined:
(1) Degree: deg v is the number of edges having v is an
end vertex.
(2) Edge Degree: dege v is the number of edges
containing vertex v.
(3) Adjacent Degree: degav is the number of vertices
adjacent to v
(4) Consecutive Adjacent Degree: degcav is the number
of vertices which are consecutively adjacent to v.
Definition 2: Coloring of semi graph[6]: colors assign to
vertices such that not all vertices in an edge are colored the
same. Minimum number of colors required for coloring the
semi graph known as chromatic number 𝜒(𝐺).
Definition 3: e-coloring [6]: a coloring of vertices of semi
graph G such that no two end vertices of an edge are colored
the same. Minimum number of colors required for e-coloring
the semi graph known as e- chromatic number 𝜒𝑒 (𝐺).
Definition 4: Complete graph [6]:
A semi graph G is said to be complete if any two vertices in G
are adjacent. Complete graph on n vertices is denoted by 𝐾𝑛 .
Definition 5: Clique number [7] :
A set S of vertices in a semigraph is said to form a clique if
any two vertices in S are Pair wise Adjacent. The maximum
cardinality of the set S is clique number .It is denoted
by 𝜔(𝐺).
Definition 6: e-independencenumber [6]:
A set S of vertices is e-Independent if no two end vertices of
an edge belong to S. Maximum cardinality of an eindependent set is e-independence number.
Now we are introducing similar concepts of external graph
theory in semi graph.
According to end vertex adjacency we have introduced
e-homomorphism.
Definition 1 :e- homomorphism of semi graphs: A mapping
from vertex set of semi graphs G to H is said to be ehomomorphism if it preserve the end vertex adjacency of any
two end vertices of G to end vertices of graph H.
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Example: e-homomorphism between two graphs is shown
below.

Figure 1:e-homomorphism

Definition 2: e- clique in semi graphs:
We have introduced e–clique in a semi graph is a subset S of
V(G) which is a collection of e-vertices if any two vertices in
set S are Pair wise adjacent. Maximum cardinality of the set S
is e-clique number.𝜔𝑒 (G)
MAIN RESULTS

Corollary: Let G and H be any two semi graphs if there is
e- homomorphism from G to H then𝜒𝑒 (𝐺) ≤ 𝜒𝑒 (𝐻).
Proof: We know well known result that if 𝜒𝑒 (𝐺) = 𝑛 then
there exist e-homomorphism, 𝑓: 𝐺 → 𝑘𝑛 for minimum 𝑛.
Let𝑔: 𝐺 → 𝐻 be e-homomorphism and let 𝜒𝑒 (𝐻) = 𝑛.Then
there exist e-homomorphism ℎ: 𝐻 → 𝐾𝑛 but ℎ𝑔: 𝐺 → 𝑘𝑛
which is e- homomorphism which implies 𝜒𝑒 (𝐺) = 𝑛 .

Theorem 1: For any semi graph G 𝜒𝑒 (𝐺) = 𝑛iff there exist ehomomorphism 𝑓: 𝐺 → 𝐾𝑛 , for minimum 𝑛.

Hence 𝜒𝑒 (𝐺) ≤ 𝜒𝑒 (𝐻).

Proof:

Theorem 2: If there exist onto e-homomorphism 𝑓: 𝐺 → 𝐻
then 𝜔𝑒 (𝐺) ≤ 𝜔𝑒 (𝐻).

If 𝜒𝑒 (𝐺) = 𝑛then there exist e-homomorphism 𝑓: 𝐺 → 𝐾𝑛
for minimum 𝑛. 𝐾𝑛 , is a complete Graph.

Suppose e-clique number of G is 𝑛 and e-clique number of H
is 𝑚 .

Let 𝑛1 = {𝑎1 , 𝑎2 , … … . , 𝑎𝑛 }, 𝑛2 = {𝑏1 , 𝑏2 , … … … , 𝑏𝑛 }
.

Suppose 𝑛 > 𝑚 Then there are 𝑛 different vertices
(𝑎1 , 𝑎2 , … … , 𝑎𝑛 ) in graph G which are pair wise adjacent to
each other then we must get 𝑓(𝑎𝑖 ) is adjacent to 𝑓(𝑎𝑗 ) for
𝑖 ≠ 𝑗 in H. which Contradict our assumption that 𝑛 >
𝑚.Hence𝑛 ≤ 𝑚.i.e.𝜔𝑒 (𝐺) ≤ 𝜔𝑒 (𝐻).

:
:
𝑛𝑛 = {𝑡1 , 𝑡2 , … … … , 𝑡𝑛 } be the e-chromatic partition of nvertices of graph G.
Clearly, each partition is e-independent and semi edge joining
two end vertices Lies in different partition. Construct a map
𝑓: 𝐺𝐾𝑛 Such that each partition is fiber of different vertices
of 𝐾𝑛 .
Clearly, 𝑓 is e-homomorphism from 𝐺 to 𝐾𝑛 for minimum n .
Let 𝑓: 𝐺 → 𝐾𝑛 be e-homomorphism where 𝐾𝑛 . is a complete
graph with n-vertices .
Suppose (𝑎1 , 𝑎2 , … . . , 𝑎𝑛 )
adjacent in 𝐾𝑛 as there is e-

Proof: Let 𝑓: 𝐺 → 𝐻be onto e-homomorphism.

are n-end vertices which are

In e-Homomorphism from 𝑓: 𝐺 → 𝐾𝑛 there fibers are adjacent
n G. So We have 𝑛-color class In G. Hence , 𝜒𝑒 (𝐺) = 𝑛.

Theoreom3: A Mapping 𝑓 ∶ 𝑉(𝐺 ) 𝑉 (𝐻) is ehomomorphism if and only if each fiber is e-Independent set.
Proof:
Let 𝑓: 𝑉(𝐺 ) 𝑉 (𝐻) be e-homomorphism. Assume that the
end vertices x and y of fiber 𝑓 −1 (𝑎)For some 𝑎𝜖𝑉(𝐻) are
adjacent in G. But 𝑓(𝑥) and 𝑓(𝑦) are equal in H.As 𝑓: 𝐺𝐻
is e-homomorphism 𝑓(𝑥) ≠ 𝑓(𝑦) ≠ 𝑎.Thus,each fiber is eindependent.
Let 𝑓: 𝐺𝐻 is a function such that each fiber is e-independent
set. Let 𝑥 and 𝑦 be end vertices of semi edge in G.Then x and
y must be in different fiber set as each fiber is e-independent
Hence 𝑥 ∈ 𝑓 −1 (𝑎) 𝑎𝑛𝑑 𝑦 ∈ 𝑓 −1 (𝑏). Hence 𝑓(𝑥) and 𝑓(𝑦) are
adjacent in H.
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