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THE MIXED TREE DOMINATION POLYNOMIALS OF SOME DERIVED GRAPHS
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ABSTRACT. The mixed tree domination polynomial of a connected graph G of order n is the polynomial
2n —1
P(G,z) = > p(i)z?, where p(i) is the number of mixed tree dominating sets of G of cardinality i
i = vmi(G)
and ym¢(G) is the mixed tree domination number of G. In this paper the mtd— polynomial of some corona
graphs of the cycle C), and complete graph K, are studied.
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1. INTRODUCTION

The domination polynomial of a graph is introduced by Saeid Alikhani and Yee-hock Peng in [5]. Preethi
and Raji introduced the concept of mixed tree dominating set in connected graph[2,3,4]. While extending
the concept of domination polynomial in view of mixed tree dominating set, we came across with many
interesting relations with the coefficients of the polynomial and the graph parameters. Also, the coefficients
of the polynomial of some important class of graphs have attractive patterns and the roots of the polynomial
have interesting nature. This paper includes the mtd— polynomial of some corona graph of C,, and K.

Let G = (V,E) be a simple graph. For any vertex v € V, the open neighbourhood of v is the set
N@w)={u eV :uv € E} and the closed neighbourhood of v is the set N[v] = N(v)|J{v}. For aset S CV,
the open neighbourhood of S is N(S) = U,esN(v) and the closed neighbourhood of S is N[S] = N(S)U S.
A setS C Vis a dominating set of G, if N[S] =V, or equivalently every vertex inV \ S is adjacent to atleast
one vertex in S. The domination number v(G) is the minimum cardinality of a dominating set in G. A
dominating set with cardinality v(G) is called a v — set. For the basic concepts in graph theory we refer
mainly Bondy and Murthy|[1] and the concepts in domination theory and mixed tree domination are followed
from Preethi[3].

Saeid Alikhani and Yee-hock Peng introduced the concept of domination polynomial of a graph as the poly-
n

nomial D(G,z) = ST d(GL i),

i =7(G)
where d(G,i) denotes the number of dominating sets of cardinality i . A mized dominating set of G is a
subset K of V [J E such that every element in (V |J E)\K is either adjacent or incident to an element of K.
By the graph formed by a subset A of V| J E, we mean the subgraph whose edge set is A F and the vertex
set consists the vertices in A together with the ends of the edges in A.
A mixed dominating set S C V' |J E of a connected graph G(V, E) is a mized tree dominating set(mtd — set)
if the graph formed by S is tree. The mized tree domination number v, (G) is the minimum cardinality of a
mixed tree dominating set in G.
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Considering the polynomial idea of Alikhani et.al.,
we introduced the mtd— polynomial[6] of a connected
graph and study the information about the graph
that we can obtain from the polynomial. The graphs
considered here are all connected and simple of order
n.

2. MIXED TREE DOMINATION POLYNOMIAL

As the elements of a mtd— set form a tree, the
maximum cardinality of an mtd— set is 2n-1, and
the minimum cardinality is v,,:(G) .

Definition 1. Let G be a connected graph of or-
der n. The mixed tree domination polynomial of G is
2n —1
>
i= 'Ymt(G)
p(i) is the number of mixed tree dominating sets of
G of cardinality ¢ and 7y,,:(G) is the mixed tree dom-

ination number of G.

the polynomial P(G,z) = p(i)zt, where

If S is an mtd — set, as the elements of S form a
tree, each vertex in S must be the end of some edge in
S. So that in any mtd — set S of a graph the number
of edges cannot exceed n — 1.

Example 1. Consider the path P3 = vivovs. It has
only one v,,: set. The mixed tree dominating sets are
{’UQ}, {1}11}2, 1]21}3},
{U1U27 U2}7 {?12, U2U3}, {111112, V2V3, 01}7 {U1U2, V23, U2},
{Ul’Ug, V203, 1)3}, {Ul, V2, Ul’l}g},
{va, v3, v2u3}, {v1v2, v2v3, V1, V2 }, {V1V2, V2V, V1, V3],
{v1v2, Vov3, v3, V2 } and {v1, va, V3, V1V2, Vav3 }. So that
the polynomial is

x + 322 + 523 + 3zt + 2°.

Observations|6]
The following results are immediate consequences of
the definition.

Theorem 1. (1) 2@ is a factor of P(G,x)
ie; 0’ is a root of multiciplicity Ym:(G).
(2) mtd— polynomial of any graph is an odd de-
gree polynomial .
(3) The constant term is zero. The coefficient of
x is 1 if and only if G is a star K; 4; t > 1.

Theorem 2. [6]

(1) The leading coefficient of P(G,z) is 7(G) -
the number of spanning trees of G.

(2) The leading coefficient is 1 ie P(G, x) is monic
if and only if G is tree.

(3) If G is hamiltonian then the leading coeffi-
cient is greater than or equal to n. But the
converse not true.

Theorem 3. The mixed tree domination polynomial

of the graph C), o K is
2n

> " (nCp—1)[(nCo)(0Ck)+(nC1)(2Ck)+ (nCa) (4Ck) +
k=0
e (NC) (2M) )+ o4 (nC ) (20) C )] 2271,

Proof. Let C), = vi1v9v3...v5v1 and let u;, i=1,2,...n
be the vertices in C), 0 K7 adjacent to v;. Every mtd—
set must contain any n-1 edges of C,, and

’ymt(C'n @) Kl) =2n — 1.

Let us consider the mtd— sets of cardinality 2n-1.
Following are the possible sets.

e n-1 edges and n vertices: There is only one
set in this category- the set consisting of all
vertices and any n-1 edges of the C,.

. nC,_1 mtd— sets in this category.

e n edges and n-1 vertices: There are
(nCp—_1)(nCy) choices for taking n edges ie,
any one of the edge u;v; together with any n-1
edges of C,,. To dominate the remaining ver-
tices all the remaining v}s must be included.

e In general, for an mtd— set with n-14r ,

0 < r < n edges and n-r vertices: There are
(nCp—_1)(nC;) choices for edges and then the
remaining vertices v,s which are not the ends
of the r edges chosen must be included; so
that the number of mtd— sets with this spec-
ification is (nCp—1)(nC,) .

.. The total number of mtd— sets of cardinal-
ity 2n-1=nCj,_1[1 + nCy + nCs + ... + nC}]

Now consider mtd— sets of cardinality 2n. Follow-
ing are the possible sets.

e n-1 edges and n+1 vertices not possible.

e 1n edges and n vertices: For n edges we have
(nChr—1)(nCy) choices. Here n-1 vertices of
C,, are compulsory. For the remaining one
vertex there are (2C1) choices.

.. In this category there are (nC,,_1)(nC1)(2C1)
mitd—sets exists.

e n+1 edges and n-1 vertices: For n+1 edges we
have (nCy,—1)(nCs) choices. In this case n-2
vertices of (), must be included in the mtd—
set. For the remaining one vertex there are
4C1 choices.

.. In this category (nCp—1)(nC2)(4Cy) mtd—
sets exist.

e In general, for an mtd— set with n+r edges
and n-r vertices 0 < r < n — 1; there are
(nCp—_1)(nCyr11) choices for edges and then
the remaining vertices v.S which are not the
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ends of the r+1 edges chosen must be in-
cluded; n-(r+1) vertices are compulsory. For
the remaining one vertex there are

(2(r 4+ 1)C4) choices.

.". The total number of mtd— sets of cardinal-
ity 2n =(nC,,—1)[(nC1)(2C1) + (nC2)(4C1) +
we + (nCL)((2n)C1)]

For the general case, we consider, mtd— sets of car-
dinality 2n-14i, 0 <4 < 2n

Case: n-1 edges and n+i vertices; here i=0 is the only
possibility and nC),_; such mtd— sets exist.

Case: n edges and n+(i-1) vertices; i=0, i=1 and i=2
are possible.

By above case only (nC,,_1(nC}) choices for the nt”
edge.

When i=0, (nC),—1)(nC1) such mtd— sets in this cat-
egory.

When i=1, 2C} choices for n'" vertex. So in this case
(nCpr—1(nC4)(2C) choices for the set.

When i=2, (nC),_1)(nC1)(2C3) choices for the set.
Case: n+1 edges and (n+i-2) vertices: In this case
there are (nC),_1)(nC?2) choices for the additional two
edges.

Here i can have values 0,1,2,3,4.

When i=0, only one choice for n-2 vertices; so there
are (nCp_1)(nCy) such mtd— sets.

When i=1, the additional vertex must be the end of
one of the two additional edges selected, so that 4C
choices for vertices, and hence (nC,_1)(nC2)(4C1)
choices for the set.

When i=2, the additional two vertices must be the
ends of the two additional edges selected, that yeilds
4C4 choices for vertices, and hence (nCy,—1)(nC2)(4C3)
mitd— sets.

When i=3, there are 4C3 choices for vertices and so
in this case (nCp_1)(nC2)(4Cs) mtd— sets.

When i=4, there are (nC,_1)(nCs)(4Cy) mtd— sets.
We consider the general case as follows:

(n-1)+k edges and n+i-k vertices, 0 < k < n. Here i
can have values 0,1,2,.....,2k.

When i=0 as k runs from 0 to n, we get all the
mtd—sets of cardinality 2n-1,

which is (nC,—1)[(nCp) + (nC1)(2Ch) + (nC2)(4Co) +
+ (nCx)((2k)Co) + ...... (nC,)((2n)Cy)]
Similarly i=1 counts the mtd— sets of cardinality 2n,
that is (nCh—1)[(nC1)(2C1) + (nC2)(4Ch) + +
(nCr)((2k)C1) + ...... (nCp)((2n)C1)].

From the above argument we conclude that mtd—
sets of cardinality (2n-1)+k, 0 < k < 2n is given by
e + (NCR)((2M)C) + + (nCr)((2n)Ck)].
Where 0Cy=1 and mC}y,=0, if m < k.

. mtd— polynomial of C, o K; is P(C,, o K;)

Z(an—1+k)332"_1+k

k=0

Where pay,— 14k = (nCr—1)[(nCo)(0Ck)+(nC1)(2Ck)+
(nC2)(4Ck) + ... +
(nCpm)((2m)Cy) +

+ (nCL)((2n)Cy)]. O

Theorem 4. The mixed tree domination polynomial

of the graph C,, o K5 is
3n

> nCua[(2C1)™(2)" (nCr) + (2)" 1 (2C1)" 1 (3Ck)
](C(:ﬁw)ck)+(2)”*2(201)”*2(302)2((n+4)ck)+...+
(2)"7"(207)" " (3C)™ ((n + 2n)Cy )] 1k,

Proof. Let C,, = vivgvz...v,v1 and let u;,w;, i =
1,2,...,n be the vertices in P, o K5 adjacent to v;. Ev-
ery mtd— set must contain any n-1 edges of C,, and
one edge from each pair {v;u;,v;w;} and Y,:(Cy o
KQ) =3n—1.

For convenience the blocks < {v;, u;, w;} >,1=1,2,....n
are called the 3-blocks.

Let us consider the mtd— sets of cardinality 3n+i-1,
0<i<3n

Case: i=0; we consider the mtd— sets of cardinality
3n-1. Following are the possible sets.

(1) 2n-1 edges and n vertices:

For 2n-1 edges we have (nC,,_1)(2C1)™ choices,
by the above arguments. Let the 2n-1 edges
be any n-1 edges of C), and vy, v2T2, ..., UpTy,
where x; € {u;, w;}. Then for the n vertices,
either v; or x; can be chosen from each block;
so that there are (nCy,—1)(2C1)"2™ mtd— sets
in this category.

2n edges and n-1 vertices:

For 2n edges we have (nC,_1)(201)" 1 (3Cs)
choices; because, as we cannot include all
the three edges of a block, we must choose
the 2n-1 edges as above and the additional
edge can be any one of v;y; or w;w; where
yi € {u;,w;}. That is 2 edges from one of
the block < {v;, u;,w;} > and one edge from
each pair {v;u;,v;w;}, j # i; that yeilds 2" ~!
choices for the n-1 vertex.

.. In this case (nC,_1)(201)""1(3Cy) (2" 1)
((n 4+ 2)Cp) mtd— sets exist.

In general, for an mtd— set with 2n-1+r,
0 <r < n edges and n-r vertices:
There are (nCp,_1)(2)" " (2C1)""(3C3)"
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((n 4+ 2r)Cy) mtd— sets.

-, In this case (nC\,_1)[(2)"(2C1)™ (nCo) +

(2" (201)" 7 (8Cs) ((n+2)Co) +(2)" > (201)"2(3C,)?

((n+4)Co)+...4+(2)" ™ (2C1)"™(3C2) " ((n+2n)Cy)]
mitd— sets exist.

Case: i=1; we consider the mtd— sets of cardinality
3n. Following are the possible sets.

(1) 2n-1 edges and n+1 vertices:

Asin the above case, there are (nCy,—1)(2C1)"
choices for 2n-1 edges, 2™ choices for n ver-
tices, which are compulsory and nC4 choices
for the additional vertex. So that
(nCp—_1)(2C1)™(2™)(nC4) mtd—sets in this cat-
egory.

2n edges and n vertices:

For 2n edges we have, as above (nC,_1)(2C;)"
(3Cs) choices. For n vertices we have (2C1)" 1)
(n+2)C} choices because one vertex must be
taken from each of the n-1 blocks from which
only one edge say v;z; is taken; one end of the
edge v;z; must be included. So 2"~! choices
for n-1 vertices and the remaining vertex has
(n+2)C choices.

.. In this category we have
(nCn,l)(2Cl)”_1(302)2”_1

(n+2)C; mtd— sets.

In general, for an mtd— set with 2n-1+r,

0 <r < n edges and n-r+1 vertices: For 2n-
1+r edges any n-1 edges of C, and vy xq, ..., v Ty
are compulsory; (as above); where z; € {u;, w;}
And the remaining r edges must be taken
one from each r blocks. So that two edges
are selected from each of the r 3-blocks; and
one from each of the remaining 3-blocks; so
that (nCp_1)(2C1)" "(3C2)" choices for 2n-
141 edges.

Now, for n-r+1 vertices, we must choose one
end of the edge v;x; from the n-r 3-blocks
from which only one edge is included; that
gives 2"~" choices. The remaining vertex has
3r+n-r=n+2r choices; that is (n + 2r)C;(See
the graph given below). So that, the number
of mtd— sets in this category is
(nCy—1)(2)"7(2C1)""

(3C2)"((n + 2r)Ch).

.. the number of mtd— sets of cardinality 3n is
(nCr—1)[(2C1)"(2)" (nC1) + (2)"71(2C1)" 1 (3Cs)
((n+2)C1)+(2)"7*(2C1)"*(3C2)*((n+4)C1) +... +
(2)""(2C1)" " (3C)" ((n + 2n)C1)].

-1

(2)"71(201)" 1 (3C)

Case: i=k, 0 <k < 3n

(1) 2n-1 edges and n+k vertices: In this case
k <n.

2n-1 edges has (nC,,_1)(2C1)™ choices, n ver-
tices has 2™ choices and nC}, choices for the
remaining k vertices; gives (nCp,_1)(2C1)™(2™)(nCy)
choices.

2n edges and n+k-1 vertices; k < n + 2.

As above 2n edges has (nC,_1)(2C1)" 1 (3Cs)
choices; 2”1 choices for n-1 vertices from the
n-1 blocks from which only one edge is taken,
and (n+2)Cy (n+2=n-1+3) choices for k ver-
tices so that (nC,_1)(201)""1(3Cs) (2" 1)
(n+2)Cy

(3) 3n-1 edges, k vertices k < 3n =n + 2n.
There are (3C3)™ choices for 3n-1 edges and
(n + 2n)Cy, =3nC}, choices for k vertices.

*. the number of mtd— sets of cardinality 3n+k-1

is

(nCr—1)[(2C1)"(2)" (nCy) + (2)" 1 (2C1)" 1 (3C2)

((n+2)Cy) +(2)"2(2C1)" 2 (3Cs)*(n+4)C) + ...+

(2)"7"(2C1)" T (3CR)" (1 + 2n) Cy)].

*. mtd— polynomial of C,, o Ky is p(C), o K3) =
3n

Z(p3n—1+k)$3"_1+k

k=0
Cn-1

(n

((n+
(2)"%(201)"*(3C2)*((n +
(2)"7"(20)" T (3C)" ((n +

))[(2)01) (2)"(nCy) +
4)Cy) + ..
+2n)Ch)] .

Where p3p—11% =
_|_

O

Theorem 5. The mixed tree domination polynomial

of the graph K, o Kj is
2n

D> 7(E)(nCo)(0CK) + (C1) (2Ck) + (nC2) (4Ck) +
k=0
+(nCm)((2m)Ck) + ... +(nCn)((2n)Ck)}x2n—l+k7

where 7(K,) = n""2.

Proof. Let K,, = vjvavs...v, and let u;, i=1,2,....n
be the vertices in K, o K; adjacent to v;. Every
mtd— set must contain any n-1 edges of K, and
Yt (Kp 0 K1) = 2n — 1.

Let us consider the mtd— sets of cardinality 2n-1.
Following are the possible sets.

e n-1 edges and n vertices: Since the n-1 edges
of K, form a spanning tree, the number of
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ways n-1 edges can be choosen is the num-
ber of spanning trees of K, that is 7(K,) =
n"2. . n™ 2 mtd-sets exists in this category.

e nedges and n-1 vertices: There are n~2(nC})
choices for taking n edges ie, any one of the
edge u;v; together with any n-1 edges of K.
To dominate the remaining vertices all the
remaining v}s must be included.

e In general, for an mtd— set with n-14+r ,0 <

edge.

When i=0, n"’z(nCn,l such mtd— sets in this cate-
gory.

When i=1, 2C; choices for n'" vertex. So in this case
n"~2(nC)(2C}) choices for the set.

When i=2, n"~2(nC4)(2C3) choices for the set.
Case: n+1 edges and (n+i-2) vertices: In this case
there are n"~2(nCy) choices for the additional two
edges.

r < n edges and n-r vertices: There are n”~2(nC,.)

choices for edges and then the remaining ver-
tices v}s which are not the ends of the r edges
chosen must be included; so that the num-
ber of mtd— sets with this specification is
n"=2(nC,) .

.. The total number of mtd— sets of cardinal-
ity 2n-1=n""2[1 + nC; + nCs + ... + nC,)

Now consider mtd— sets of cardinality 2n. Following
are the possible sets.

e n-1 edges and n+1 vertices not possible.

e n edges and n vertices: For n edges we have
n"~2(nC)choices. Here n-1 vertices of K,
are compulsory. For the remaining one vertex
there are (2C1) choices.

.. In this category there are n"~2(nC})(2C1)
mtd—sets exists.

e n+1 edges and n-1 vertices: For n+1 edges
we have n"~2(nCs) choices. In this case n-2
vertices of K,, must be included in the mtd—
set. For the remaining one vertex there are
4C choices.

.. In this category n"~2?(nCs)(4C1) mtd— sets
exist.

e In general, for an mid— set with n+r edges
and n-r vertices 0 <r <n —1;
there are n"~2(nC,.41) choices for edges and
then the remaining vertices v;.S which are not
the ends of the r+1 edges chosen must be in-
cluded; n-(r+1) vertices are compulsory. For
the remaining one vertex there are (2(r +
1)C1) choices.

.. The total number of mtd— sets of cardi-
nality 2n =n""2[(nC1)(2C1) + (nC2)(4C1) +
e £ (RCL)((2n)CY))

For the general case, we consider, mtd— sets of car-
dinality 2n-14i, 0 <1 < 2n

Case: n-1 edges and n+i vertices; here i=0 is the only
possibility and n”~2 such mtd— sets exist.

Case: n edges and n+(i-1) vertices; i=0, i=1 and i=2
are possible.

By above case only n"~2(nC}) choices for the n'"

Here i can have values 0,1,2,3.4.

When i=0, only one choice for n-2 vertices; so there
are n"~2(nCy) such mtd— sets.

When i=1, the additional vertex must be the end
of one of the two additional edges selected, so that
4C} choices for vertices, and hence n"~2(nCy)(4Ch)
choices for the set.

When i=2, the additional two vertices must be the
ends of the two additional edges selected, that yeilds
4Cy choices for vertices, and hence n™~2(nCy)(4C5)
mtd— sets.

When i=3, there are 4C3 choices for vertices and so
in this case n"~2(nCy)(4Cs) mtd— sets.

When i=4, there are n"~2(nCs)(4Cy) mtd— sets.
We consider the general case as follows:

(n-1)+k edges and n+i-k vertices, 0 < k < n. Here i
can have values 0,1,2,.....,2k.

When i=0 as k runs from 0 to n, we get all the
mitd—sets of cardinality 2n-1,

which is n""2[(nCp) + (nC1)(2Cy) + (nCy)(4Cy) +
...... + (nCy)((2k)Co) + ......(nCy)((2n)Cy)]
Similarly i=1 counts the mtd— sets of cardinality
2n, that is n”72[(nCl)(2C'1) + (7102)(401) + +
(nCr)((2k)C1) + ...... (nC,)((2n)C1)].

From the above argument we conclude that mtd—
sets of cardinality (2n-1)+k, 0 < k < 2n is given by
n"2[(nCp)(0Ck) + (nC1)(2Cy) + (nCo)(4Ck) + ... +
(nCp)((2m)C) + ..... + (nCr)((2n)Cy)]-

Where 0Cy=1 and mC}y,=0, if m < k.

. mtd— polynomial of K, o K is P(K, o K;) =
2n

Z(p2n71+k:)x2n_1+k

k=0

Where pon 111 = 0" 2[(nCp)(0C:) + (nC1)(2Ck) +
(nC2)(4C%) + ... + (nCr)((2m)Ck) + ... + (nCp)
((2)C)]- O

Theorem 6. The mixed tree domination polynomial
of the graph K, o K> is

3n
> 0" 2(201)"(2)" (nCk) + (2)" 1 (2C1)" " (3C)
k=0

(n+2)Cr)+(2)"72(201)"2(3C)*((n+4)C )+ ...+
(2)"7"(2C1)" " (3C2)" ((n + 2n)Cy, )"~ HHE
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Proof. Let K,, = v1v9v3...v, and let u;, w;,i=1,2,....,n
be the vertices in K,, 0 Ky adjacent to v;. Every mtd—
set must contain any n-1 edges of K,, and one edge
from each pair {v;u;, v;w; } and Y (Kp0K2) = 3n—1.
For convenience the blocks < {v;, u;, w; } >,i=1,2,...,n
are called the 3-blocks.

Let us consider the mtd— sets of cardinality 3n+i-1,
0<1<3n

Case: i=0; we consider the mtd— sets of cardinality
3n-1. Following are the possible sets.

(1) 2n-1 edges and n vertices:

For 2n-1 edges we have n"~2(2C;)" choices,
by the above arguments. Let the 2n-1 edges
be any n-1 edges of K, it has 7(K,,) = n"2
choices and vix1,voxo, ..., Vnxy,, Where x; €
{u;, w;}. Then for the n vertices, either v; or
x; can be chosen from each block; so that
there are n"~2(2C})"2" mtd— sets in this
category.

2n edges and n-1 vertices:

For 2n edges we have n"~2(2C;)"~1(3C3) choices;
because, as we cannot include all the three
edges of a block, we must choose the 2n-1
edges as above and the additional edge can

be any one of v;y; or u;w; where y; € {u;, w;}.

(2)

That is 2 edges from one of the block < {v;, u;, w; } >

and one edge from each pair {v;u;,vjw;},
j # i; that yeilds 2"~! choices for the n-1

2n edges and n vertices:

For 2n edges we have, as above n"~2(2C; )"~}
(3C%) choices. For n vertices we have (2C7)" !
(n+2)C} choices because one vertex must be
taken from each of the n-1 blocks from which
only one edge say v;z; is taken; one end of the
edge v;z; must be included. So 2"~ choices
for n-1 vertices and the remaining vertex has
(n+2)C} choices. .. In this category we have
n"2(2C,)"1(3C)2" 1 (n+2)Cy mtd— sets.
In general, for an mtd— set with 2n-1+r, 0 <
r < n edges and n-r+1 vertices: For 2n-1+r
edges any n-1 edges of K, and vix1, ..., U, Tyn
are compulsory; (as above); where x; € {u;, w;}.
And the remaining r edges must be taken
one from each r blocks. So that two edges
are selected from each of the r 3-blocks; and
one from each of the remaining 3-blocks; so
that n"=2(207)" " (3Cs)" choices for 2n-1+r
edges. Now, for n-r+1 vertices, we must choose
one end of the edge v;z; from the n-r 3-blocks
from which only one edge is included; that
gives 2”77 choices. The remaining vertex has
3r+n-r=n+2r choices; that is (n 4 2r)C}(See
the graph given below). So that, the number
of mtd— sets in this category is n"~2(2)"~"
(2C1)""(3C)" ((n + 2r)CY).

.. the number of mtd— sets of cardinality 3n is

vertex. n"*[(2C1)"(2)" (nC1) + (2)" 1 (2C1)" 7 (3C2)
. In this case n"~2(2C1)"1(3C:) (2" 1) (n+2)C1)+(2)"2(2C1)"*(3C2)*((n+4)Ch) + ...+
((n 4 2)Coy) mtd— sets exist. (2)"7"(2C)"(3C2) ((n + 2n)Ch)].

Case: i=k, 0< k < 3n

In general, for an mtd— set with 2n-1+4r, 0 <

r < n edges and n-r vertices:

There are n™~2(2)"~"(2C1)" " (3C3)" ((n+2r)Cp)
mtd— sets.

. In this case n™2[(2)"(2C1)" (nCo)+(2)" 1 (2C1)"(3Cs)
((n+2)Co)+(2)"2(2C1)"2(3C2)*((n+4)Co) + ...+
(2)"7™(2C)" T (3C2) " ((n+2n)Cy)] mtd— sets exist.
Case: i=1; we consider the mtd— sets of cardinality

3n. Following are the possible sets.

(1) 2n-1 edges and n+1 vertices:
As in the above case, there are n"~2(2C;)"
choices for 2n-1 edges, 2™ choices for n ver-
tices, which are compulsory and nC; choices

for the additional vertex. So that n"~2(2C1)"(2")(nC1)

mtd—sets in this category.

(1)

2n-1 edges and n+k vertices: In this case
k <n.

2n-1 edges has n™~2(2C; )™ choices, n vertices
has 2™ choices and nC), choices for the re-
maining k vertices; gives n"~2(2C1)"(2")(nC})
choices.

2n edges and n+k-1 vertices; k < n + 2.

As above 2n edges has n"~2(2C;)""1(3Cy)
choices; 2"~1 choices for n-1 vertices from the
n-1 blocks from which only one edge is taken,
and (n+2)Cy (n+2=n-1+3) choices for k ver-
tices so that n"=2(201)"1(3Cy) (2" 1)
(n+2)Cy
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(3) 3n-1 edges, k vertices k < 3n = n + 2n.
There are (3C3)™ choices for 3n-1 edges and
(n + 2n)C), =3nC}, choices for k vertices.

.. the number of mtd— sets of cardinality 3n+k-1
n""2[(2C1)"(2)" (nCy) + (2)" 1 (2C1)"1(3Cs)
(n42)Cr) +(2)"2(201)"2(3C2)*((n+4)Cy) + ...+
(2)"7"(2C)" " (3C2)" ((n + 2n)Cy)].

.. mtd— polynomial of K, o Ky is p(K, o K3) =
3n

Z(pSn—l—&-k)x?milJrk
k=0

Where psp— 145 = n"2[(2C1)™(2)"(nCr)+(2)"1(2C1)" 1 (3Cy)
((n+2)Cr)+(2)"2(2C1)" 2 (3C2)* (n+4)Cr) + ... +
(2)"7"(2C1)" " (3C2)" ((n + 2n)Cy)] - -

3. CONCLUSION

Our studies on mtd— polynomial of corona of a
graph with another graphs, is not easy to handle
for general graphs. But for certain class of graphs
it seems interesting. We are trying to relate the
mitd— polynomial of G o H with that of G and H,
where the first can be obtained. We are also trying
to get an algorithm for finding the mtd— polynomial
of a graph G using graphs constructed from G as in
the case of chromatic polynomial where x(G,z) =
x(G\ e,z) — x(G/e,z). We have also observed some
interesting nature of the roots of the mtd— polyno-
mials of some graphs.
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