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Basic Concepts

Let G be a simple connected graph.

Definition (Vertex Coloring)

A vertex coloring of G is a mapping ¢ : V(G) — N.
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Basic Concepts

Let G be a simple connected graph.

Definition (Vertex Coloring)
A vertex coloring of G is a mapping ¢ : V(G) — N.

Definition (Color Sum)

vV veV(G),
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Basic Concepts

Definition (Sigma Coloring)

c is a sigma coloring if o(u) # o(v), ¥V uv € E(G).
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Basic Concepts

Definition (Sigma Coloring)

c is a sigma coloring if o(u) # o(v), ¥V uv € E(G).

Definition (Sigma Chromatic Number)

o(G) is the least number of colors required in a sigma coloring.
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G :
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Example
A sigma coloring of G : (a < b and b # 2a)

oc=2a+2b oc=2a+b

N
a:a+b cr:2b
66

oc=a+3b oc=2a-+b
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Example
A sigma coloring of G : (a < b and b # 2a)

oc=2a+2b oc=2a+b

N
a:a+b cr:2b
GG

oc=a+3b oc=2a-+b

Thus, 0(G) = 2.
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Known Results

Observation 1

If v and v are adjacent vertices where N(u) — {v} = N(v) — {u},
then

o(u) # o(v) if and only if c(u) # c(v).
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Known Results

Observation 1

If v and v are adjacent vertices where N(u) — {v} = N(v) — {u},
then

o(u) # o(v) if and only if c(u) # c(v).
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Known Results

Theorem 2 (Chartrand, Okamoto, Zhang [2])
For any graph G,
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Known Results

Theorem 2 (Chartrand, Okamoto, Zhang [2])
For any graph G,

7(G) < x(G). |

For the complete graph K,

o(Kp) = n.
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Known Results

Corollary 4

1, ifm=1o =3
If mis any positive integer then o(P,,) = { o £

2, ifm¢{1,3}.
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Known Results

Corollary 4

1, ifm=1orm=3,
2, ifm¢g{1,3}.

If mis any positive integer then o(P,,) = {

v

Corollary 5

2, if mis even,
3, if mis odd.

For every integer m > 3, o(Cp,) = {

\
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Another way to represent color sums:

(1,2) (2,1)
oc=a+2b o=2a+b

OAO

oc=23b oc=2a+b
(0,3) (2,1)
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Known Results

Lemma 6

Let {(aa, 1), (a2, B2),...,(cr,B,)} be a finite set of distinct or-
dered pairs of nonnegative integers. Then there exist positive inte-
gers a and b where a < b such that

a,-~a+ﬁ,~b7éaj-a+ﬂj~b,

fori#£jand 1 <i,j<r.
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Known Results

Lemma 7

Let {(a1,B1,7m), (2, B2,72), - - -, (ar, Br,7yr)} be a finite set of dis-
tinct ordered triples of nonnegative integers. Then there exist posi-
tive integers a, b and d where a < b < d such that

aj-a+fi-b+vi-d#aj-a+pi-b+7;-d,

fori#jand 1 <i,j<r.




Corona Graphs Cp, ® Kp and Py ©® Kp

Definition

The corona of two graphs G and H, written as G ® H, is the
graph obtained by taking one copy of G and |V/(G)| copies of H,
where the it vertex of G is adjacent to every vertex in the it" copy
of H.

GO H:




Corona Graphs Cp, ® Kp and Py ©® Kp

Definition

Corona Graph C,, ©® K,

The corona graph C,, ® K,, is the graph obtained by taking one copy
of Cpy

Chn O Ky

O
O



Corona Graphs Cp, ® Kp and Py ©® Kp

Definition

Corona Graph C,, ©® K,
The corona graph C,, ® K,, is the graph obtained by taking one copy
of C,, and m copies of K,

) )
N o/
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Definition

Corona Graph C,, ©® K,

The corona graph C,, ® K,, is the graph obtained by taking one copy
of C,, and m copies of K, where the it" vertex of Cy, is adjacent
to every vertex in the it" copy of K.

Ch © Ky :
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© Kn and P ©

Corona Graphs Cp,

Corona Graph P, ® K,

Pn® Ks:

/)




Main Results

Preliminary

Let G and H be disjoint graphs with sigma colorings ¢; and ¢,
respectively. Define ¢ as the coloring of G ® H given by

() = {cl(v), if ve V(G)

B c(v), if vis a vertex in any copy of H in G ® H.
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Preliminary

Let G and H be disjoint graphs with sigma colorings ¢; and ¢,
respectively. Define ¢ as the coloring of G ® H given by

() = {cl(v), if ve V(G)

B c(v), if vis a vertex in any copy of H in G ® H.

If u and v are adjacent vertices that are both in G or both in H,
then

oc(u) # oc(v).
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Main Result

Theorem 10
Let m and n be positive integers with m > 2 and n > 2. Then,

o(Pm® Kp) = n.




Main Results
Outline of the Proof:

We want to show that

o(Pm® K,) = n. J
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Outline of the Proof:

Let
c1 : a sigma 2-coloring of Py,




Main Results
Outline of the Proof:

Let
c1 : a sigma 2-coloring of Py,

cp : asigma n- coIormg of K gy‘g
with c1(V(Pm)) C e o"~o oaQ:o X ===

Sigma coloring of Kz




Main Results
Outline of the Proof:

Let

c1 : a sigma 2-coloring of Py,
¢y : a sigma n-coloring of K,

with ¢1(V(Pm)) C a2(V(Ky)).
Let

¢ be the coloring of P, ® K,

obtained from ¢; and c.
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Outline of the Proof:

Note that
o(Pm® Kp) >n

since the restriction of a sigma
coloring to the subgraph K, must
also be a sigma coloring.
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o(Pm® Kp) >n

since the restriction of a sigma
coloring to the subgraph K, must
also be a sigma coloring.

We can show that c is a sigma
n-coloring of P, ® K. y
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Outline of the Proof:

Note that
o(Pm® Kp) >n

since the restriction of a sigma
coloring to the subgraph K, must
also be a sigma coloring.

We can show that c is a sigma
n-coloring of P, ® K. y
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Outline of the Proof:

Let u, v be any two adjacent
vertices in P, ® K,.




Main Results
Outline of the Proof:

Let u, v be any two adjacent
vertices in P, ® K,.

We consider cases. We show that

o(u) # o(v).
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Outline of the Proof:

Case 1: If u and v are both in (a
copy of) K, then

o(u) =oc,(u) + c(x)
#0c,(v) + c(x)
=o(v)

where x € V(Pp) N N(u) N N(v)
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Outline of the Proof:

Case 2: If u and v are both
degree-2 adjacent vertices of P,
then
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Outline of the Proof:

Case 2: If u and v are both
degree-2 adjacent vertices of P,
then




Main Results
Outline of the Proof:

Case 3: If u € V(Pp,) and
v € V(K,) are adjacent, then

deg(v) =n

whereas

deg(u) > n+ 1.

deg(v) = 5 whereas deg(u) > 6
Recall Lemma 6:

o(u) #o(v) & (au, Bu) # (v, Bv)
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Outline of the Proof:

Case 4: If a degree -1 vertex u
of P, and degree-2 vertex v of
Py, are adjacent then

deg(u) =n+1

whereas

deg(v) =n+2. Recall Lemma 6:
o(u) # a(v) & (au, Bu) # (v, Bv)

Hence, c is a sigma coloring of the corona graph. Thus

o(Pm® Kp) < n.
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Other Main Results

Let m be a positive integer with m > 3. Then,

o(Cm © K2) = a(Cpp).
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Theorem 11

Let m be a positive integer with m > 3. Then,

o(Cm © K2) = a(Cpp).

Theorem 12

Let m and n be a positive integer with m, n > 3. Then,

o(Cm © Kp) = n.
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Other Main Results

Let G be a simple connected graph with |G| > 2. Then,

o(G ® K,) < max{o(G), n},

where n > 3.
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|dea of the Proof:

Let m = o(G).

Case 1: m > n.

Let ¢; be a sigma m-coloring of
G.

Let ¢ be a sigma n-coloring of
each K, using any n of the m
colors.

Enough to compare adjacent
vertices with deg(u)=deg(v).

It can be easily shown that

o(u) #o(v).

Case 2: m < n. The proof is

similar to case 1.
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Generalization:

Theorem 14

Let G and H be simple connected graphs with o(G) = m,o(H) = n
and m,n > 3. Then,

o(G ® H) < max{m, n}.




Main Results
Generalization:

Theorem 14

Let G and H be simple connected graphs with o(G) = m,o(H) = n
and m,n > 3. Then,

o(G ® H) < max{m, n}.

If n > m,

(G ® H) = max{m, n},




Open Problems

Open Problems

© Describe sigma colorings of corona graphs.

@ Determine the sigma chromatic number of corona of 3 graphs
and describe their sigma colorings.

© Find the sigma chromatic number of corona of a finite
number of graphs.
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