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DOMINATION OF SEMI REGULAR GRAPHS
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ABSTRACT

Basically domination depends with distance of vertices in graph theory. In this paper, domination of semi regular
graphs using wiener index and distance matrix is discussed.
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1. INTRODUCTION

Domination is the most useful concept in many fields like as networks , project planning, computer etc. In this paper, it
is explained that the method of finding domination sets and domination number of semi regular graphs using wiener
index method and also distance matrix.

2. WIENER INDEX OF A VERTEX

The Wiener index of a vertex v in a graph G, denoted by W (v) is the sum of distances between v and all others.

A dominating set for a graph G = (V, E) is a subset D of V such that every vertex not in D (every vertex in V- D ) is
joined to at least one member of D by some edge. (i.e.) A set D of vertices in a graph G is called a dominating set of G
if every vertex in V-D is adjacent to some vertex in D. The domination number y (G) is the number of vertices in a
smallest dominating set for G. (The cardinality of minimum dominating set)

3. FINDING DOMINATION NUMBER AND SETS

1. Find W;(v;)where j=1,2,...n.
. Write D; = {vj/WG (vj)has same value forj} where i=1,2,....
3. If i =2theny(G) = | D;|,. where D; is the set of minimum value of W;(v;) and D = D,and D,.Otherwise i > 2
then D = D;, where D; is the set of minimum value of W;(v;) of v; Vjand y(G) = |D|.
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figl:1semiregular fig2:2 semi regular fig3:3 semi regular

fig 1:Wg(vy) = 4, W;(v,) = 4, W;(v3) = 6,W;(vy) = 6 then Dy = {v;,v,},D, = {v3,v,}
we get y(G) = |D| = 2,D(G) = {D; D,}
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fig2: We(vy) =7, W;(vy) =9, W;(v3) = 7, Wg(vy) = 7,W;(vs) = 9, W;(vg) = 7 then Dy = {vy,v3, V4, V),
D, = {v,,vs}we get y(G) = |D| = 2,D(G) = D, & D,

fig 3: W (vy) = 12, W5 (vy) = 14, Wi (v3) = 12, W (v,) = 10, W (vs) = 14, W;(ve) = 10, W, (v,) = 16,
Wg(vg) = 16 then Dy = {vy,v3}, D, = {v;,Vs}, D3 = {v4,V6}, Dy = {v;, v} we get y(G) = |D| = 2

Similarly adding two vertices v;, v;by an edge on v,, v respectively we get next semi regular graph for all i # j.
And also get y(G) = 2,D(G) = {v,, v}

Us Ve Vs~ (3
1 () vy (21 17'\ Vg

fig4: 2 semi regular fig5: 3 semi regular

fig 4:We(vy) = 7,Ws(vy) = 7, We(v3) = 11, We(vy) = 11, W5 (vs) = 11, W;(ve) = 11 then D; = {vy, v,},
D, = {v3, vy, vsv}, we get y(G) = |D| =2,D(G) =D, &D,

flg 5: WG(vl) = 10, WG(vz) = 10, WG(‘U3) = 16, WG(U4) = 16, WG(‘US) = 16, WG(v6) = 16, WG(‘U7) = 16,
W (vg) = 16 then Dy = {vy,v,}, D, = {v3, vy, V5, 6, V7, vg}we get y(G) = min|D;| = 2,D(G) = {Dy, D}

Similarly adding two vertices v;, v; by an edge on vy, v, respectively we get next semi regular graph for alli # j.
And also get y(G) = 2,D(G) = {vq,v,}.
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fig 6:2 semi regular fig7:3 semi regular fig8: 4 semi regular

fig 6: W (vy) = 7, W5 (vy) = 7,W5(v3) = 7, W5 (va) = 11, W (v5) = 11, W (ve) = 11 then Dy = {vy, v, v3},
D, = {v,, vsve}, we get y(G) = |D| = 3,D(G) = D, &D,.

fl,g 7: WG(vl) = 10, WG(vz) = 10, WG(‘U3) = 10, WG(U4) = 16, WG(vs) = 16, WG(‘UG) = 16, WG(U7) = 14‘,
Wg(vg) = 16then D; = {v,,v,,v3}, D, = {vy, Vs, V6, 5}, D3 = {v;}we get y(G) = |D| = 3,D(G) = {D;}

fl,g 8: WG(vl) = 13, WG(vz) = 13, WG(‘U3) = 13, WG(U4) = 21, WG(‘US) = 21, WG(v6) = 21, WG(‘U7) = 17,
We(vg) = 21, W5 (v) = 17, W5 (v10) = 21 then Dy = {vy,v,v3}, D = {v4, Vs, Vg, Vg, V10}, D3 = {7, Vo}
we get y(G) = |D| = 3,D(G) = {Dy}
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fig9:5 semi regular fig10: 6 semi regular

fig 9: Wg(vy) = 16, W5 (v,) = 16, W5 (v3) = 16, W;(v,) = 21, W (vs) = 21, W5 (ve) = 21, W;(vy) = 22,
W5 (vg) = 21, W5 (vg) = 22, W5 (vy0) = 21, Wg(vy1) = 22, W;(vy2) = 21 then D; = {vy, v, v3},
D, = {v7,v9,V11}, D3 = {v4, Vs, Vg, Vg, V10, V12} We get y(G) = [D| = 3,D = {vy,v,,v3}
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flg 10 WG(VI) = 19, WG(UZ) = 19, WG(Ug) = 19, WG(U4) = 31, WG(VS) = 31, WG(U6) = 31, WG(V7) = 24,
We(vg) = 31, W5(vg) = 23, W5(vy14) = 31, Wg(v11) = 23, W5 (v12) = 31, W (vy3) = 24,
W5 (v14) = 31 then Dy = {vy,v,,v3}, D, = {v4, Vs, Vs, Vg, V1, V12, Vs D3 = {V7, 13}, Dy = {vo, v11}
we get y(G) = |D| =3,D ={v,,v,,v3}

V10 Py2 Vyo
1-'5 l-'l v 2 Ué v 5 T-': 14' l-'é L's lt'l L': 1.-'6
s V; t»'4 vs Vs L‘; b‘_; V‘S Ty V; U_‘ 1.—4'5
vy Vg L L

figl11:3 semi regular figl12:4 semiregular fig13:5 semi regular
flg 11: WG(vl) = 10, WG(‘Uz) = 10, WG(‘U3) = 10, WG(U4) = 10, WG(vs) = 16, WG(‘UG) = 16, WG(U7) = 16,

W;(vg) = 16 then Dy = {vy, 3, V3, V4}, Dy, = {vs, V6, V7, vg} we get y(G) = |D| = 4,D(G) = D1 & D,

fig 12: W (vy) = 13, W5 (v,) = 13, W5 (v3) = 13, W;(v,) = 13, W5 (vs) = 21, W5 (ve) = 19, W5 (v,) = 19,
We(vg) = 21, Wg(vg) = 21, W;(v19) = 21 then Dy = {vy,v,,v3,v4}, D; = {vs, Vg, Vg, V10}, D3 = {vg, 7}
we get y(G) = |D| = 4,D(G) = {vy, v, V3, s}

flg 13: WG (171) = 16, WG(‘Uz) = 16, WG (‘U3) = 16, WG(U4) = 16, WG (vs) = 24‘, WG(‘UG) = 24‘, WG (v7) = 24‘,
WG (178) = 24‘, WG (vg) = 26, WG (1710) = 26, WG (vll) = 26, WG (1712) = 26 then Dl = {171, vz, 173, 174_},
D, = {vs, v, v7, v}, D3 = {vg, V10, V11, V12} we get y(G) = [D| = 4,D = {vy,v,,v3, 14}
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Y14 V12 Vio LT Pz Vip Vi
r1y
Y10 Yy
Vs Py 2 Vg Vs &1 Y2 ) Vs _ ~ P
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fig14: 6 semi regular

fig15:7 semi regular

fig 16:4 semi regular

fig 14: W (v,) = 19, W;(vy) = 19, W;(v3) = 19, W;(v,) = 19, W;(vs) = 29, W;(ve) = 29, W (v;) = 29,
W (vg) = 29, W5 (vo) = 31, W;(v44) = 31, W5 (vy11) = 31, Wg(v12) = 31, W;(vy3) = 29,
We(v14) = 29 then Dy = {v,v,,V3, 4}, D; = {Us, Vs, V7, Vg, Vo, V10, V11, V12}, D3 = {V13, V1a},
we get ]/(G) = |D| = 4ID = {vll 172! 173,174}

fig 15: Wi (vy) = 22, W (v,) = 22, Wy (v3) = 22, Wi (v,) = 22, Wi (vs) = 34, W;(ve) = 34, W;(v,) = 34,
We(vg) = 34, W5 (ve) = 36, W (v19) = 36, W5 (v11) = 36, W5(vy2) = 36, W (vy3) = 34,
W5 (14) = 34, W5 (v15) = 34, W5 (vi6) = 34 then Dy = {vy, V5, V3, v4}, Dy = {vg, V10, V11, Y12}
D5 = {vs, 6, V7, Vg, V13, V14, V15, Vi6} Da = {v11, 12} we get y(G) = |D| = 4,D = {vy, v, 3, v4}

fl,g 16: WG(vl) = 13, WG(‘Uz) = 13, WG(‘U3) = 13, WG(U4) = 13, WG(vs) = 13, WG(‘UG) = 21, WG(U7) = 21,

W (g) = 21, W5 (vo) = 21, W;(v10) = 21, then Dy = {v1,v;, V3, V4, s}, Dy = {Vs, 7, Vg, Vo, V10 } we get
v(G) = |D| =5,D(G) = D; & D,.

© 2019, IIMA. All Rights Reserved



M. Sakthi* / Domination of Semi Regular Graphs Using Wiener Index and Distance Matrix / IJMA- 10(7), July-2019.
Vg Vg

vi s - ’ | — 1

Vg : : 4 A Ve

Vi3

Va Uy g A vy

figl7:5 semi regular fig18: 6 semi regular

figl7:Wg(vy) = 16, W; (vy) = 16, W;(v3) = 16, W (v,) = 16, W;(vs) = 16, W;(ve) = 26, W;(v,) = 25,
We(vg) = 26, W5 (vg) = 26, W (V1) = 26, W;(v11) = 22, W;(v12) = 24 then D; = {vy,v,, V3, V4, Us},
DZ = {v6, 177, 178, vg, 1710}, D3 = {1711, 1712} we get Y(G) = |D| = S,D = {vl, 172, 173, v4, 175}.

flg 18: WG(vl) - 19, WG(‘Uz) = 19, WG(‘U3) - 19, WG(U4) = 19, WG(vs) - 19, WG(‘UG) = 31, WG(U7) - 31,
Wg(vg) = 31, W5 (v9) = 31, W5 (vy0) = 31, Wg(vy1) = 25, W5 (vy12) = 29, We(vy3) = 25,
W (v14) = 29 then Dy = {vy,V;,V3, Vs, Vs}, Dy = {Vs, V7, Vg, Vg, V10}, D3 = {V11, V13}, Dy = {12, V14}
we get ]/(G) = |D| = 5PD = {vll vZ’ v3l 174-’ US}'

4. DISTANCE MATRIX

Distance matrix is a square matrix (two dimensional array) containing the distances, taken pairwise , between the
elements of set.( i.e.) the square matrix of distances between each pair of vertices in graphs.

5. FINDING DOMINATION NUMBER AND SETS

1. Find the shortest distances of each pair of vertices and table it. (i.e.) Find distance matrix of given graph.
2. Find the total distance of each rows and columns .

Xrn=ajtaz+ o+ a, N6 =a;ta+t ot 0y, N =2¢ = WG(vj)Vj =12,..n

3. Write D; = {vi/WG (vj)has same value forj} where i,j =1,2,....n

4. If i = 2theny(G) = |D| where D is the set of minimum value of W;(v;) and D = D,and D,.Otherwise
i > 2then D = D;, where D; is the set of minimum value of W;(v;) of v; Vjand y(G) = |D|.

Wiener index of fig 19:7 semi regular graph

V1s Vyp 5 V13
We(vy) = 22, W5(vy) = 22, W5 (v3) = 22,
W (vy) = 36, W;(vs) = 36, W;(ve) = 36,
v v WG (v7) = 27, WG(‘US) = 36, WG (vg) = 27,
1 * 7 W (v10) = 36,W5(v11) = 27, W (v4,) = 36,
W (v13) = 28, W5 (v14) = 36, W (vy5) = 28,
WG (v16) - 36 then Dl - {vl, 172, v3},
D, = {v;,v9, 11},
U, U 1%
* e D3 = {vy, Vs, Ve, Vg, V10, V12, V1as V16 )
N D, = {vy3,v15} we get
y(G) = |D| =3,
% Via Vg V12 D= {vy, vz va}

fig19:7 semi regular

© 2019, IIMA. All Rights Reserved 4



M. Sakthi* / Domination of Semi Regular Graphs Using Wiener Index and Distance Matrix / IJMA- 10(7), July-2019.

/r Uy | V2 | V3 | Vs | Vs | Vg | V7 | Vg | Vg | V19 | V11 | V12 | V13 | V1a | V15 | V16 Z s
2 0 1 1 2 1 2 1 2 2|1 1 2 1 2 1 2 22
12 1 0 1 1 2 2 2 1 11] 2 1 2 2 1 1 2 22
Vg 1 1 0 2 2 1 1 2 | 1| 2 2 1 1 2 2 1 22
Uy 2 1 2 0 3 3 3 2 |12 3 2 3 3 2 2 3 36
Vs 1 2 2 3 0 3 2 3 3| 2 2 3 2 3 2 3 36
Ve 2 2 1 3 3 0 2 3 12| 3 3 2 2 3 3 2 36
1z 1 2 1 3 2 2 0 3| 1| 2 1 2 1 3 1 2 27
Vg 2 1 2 2 3 3 3 02| 3 2 3 3 2 2 3 36
vy 2 1 1 2 3 2 2 2 10 3 1 2 1 2 1 2 27
V1o 1 2 2 3 2 3 1 3 13|0 2 3 2 3 2 3 36
Vi1 1 1 2 2 2 3 1 2 | 1| 2 0 3 1 2 1 3 27
Vig 2 2 1 3 3 2 2 3 12| 3 3 0 2 3 3 2 36
Vi3 1 2 1 3 2 2 1 3| 1| 2 1 2 0 3 2 2 28
Via 2 1 2 2 3 3 3 2 |12 3 2 3 3 0 2 3 36
Vis 1 1 2 2 2 3 1 2 | 1| 2 1 3 2 2 0 3 28
Vie 2 2 1 3 3 2 2 312 3 3 2 2 3 3 0 36
Z G |22 |22 | 22|36 |36 |36 |27 |36 |27|36 |27 |36 |28 |36 |28 |36 | 491

Table — 1:distance matrix of figl9 (7 semi regular)
6. CONCLUSION

In this paper, it is discussed about the relations between distance and domination. And also explained some concepts
for domination with domination number using wiener index and domination matrix based on distance.
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