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Rezumat. - Asupra seturilor independente de grafe.Lucrarea trece
in revistd unii algoritmi de determinare a multimilor
independente (mul{imi interior stabile) referitocare la un graf.
In prima parte se prezintd citiva algoritmi care au la bazX
expresii gi/sau ecuatii booleene precum gi un algoritm recursiv
gi anume algoritmul dat de Taulbee gi Bednarek. in final autorii
dau un algoritm recursiv inspirat din acest ultim algoritm.

1. Definition, properties. Let G = (V,T) be an undirected
graph where:

~ V is the set of vertices and |V| = n;

- T :V -V is the aplication which defines the graph.

DEFINITION : Let S < V., S is an independent set (IS) iff
YVves, T,NS =o.

(where we denote T(v) by T,).

In other words the vertices of S don't have any edges
between each other.

Obgervations:
19 We may define G = (V,E) where E is the set of edges, E c
cV xV, an edge is (x,y], x,y € V and (x,x] € E.
20 Let S be an IS. S is called maximal if S is maximal by

sets inclusion.
3  We denote by 8 the set of all maximal IS of G.

We remember that:

a) a(G) is the number of internal stability:

* University of Cluj-Napoca, Department of Computer Science, 3400 Cluj-
Napoca, Romania



V.CIOBAN, V.PREJMEREAN and S.MOTOGNA

a (G) =max|s]|
Ses

b) ¥(G) is the chromatic number of G, y(G) is the

smallest number of IS, <i.jo.nts, which cover 4.

4° Moon and Moser have proved that:

n
33 ,if n=3k
81y
@€(G)$) 44377 ' ,if n=3k+1
n-2
2#3 3 ,i1f n=3k+2

2. Algorithms for determining IS. In many problems it is
important to find the IS family.

There are some algebraic or combinatorial algorithms to find
IS.

2.1. Maghout and Weissman'S algorithm based on boolean
expression.

2.2. Malgrange algorithm's which finds every squared matrix

containing only 0 (zero) of the adjacent matrix where:
A= (a;,) ; i=1,n; j=1,n with

a.={t if [vi,v)€E
37 1o ,othérwise

2.3. The Rudeanu's method, using the boolean equations which
caracterize the IS family.

Let G = (V,E), where V = {v;,...,V,}.

If S ¢ V is an IS then we associate to each v; € V an

boolean variable b; define by :
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{1,3) o, {1} {1} (1,3}, {2}, {2},
{3} {1,3)
{1,2,4} e,{1},{2} | (13,42} | {1,3},{1,4}, | (2,3},
(2,4}, {4} {1,4},
(2,4}
{1,2,4,5} |e,{1},{1,4} {1,4} | (1,31,
{1,4,5},

{2,4,5},{5}

- L = {{1,3}, {(1,4,5}, {2,4,5})

2.5. In what follows we suggest the next algorithm:

The notations used:

Let G = {V,E} be an undirected graphs and:

Ve ™ {Vy,eee,vi}, |V = n,1 s k < n;

L, = the sets family of IS associated with Vier 1 £ k 5 n.
The steps of the algorithm are:

81. L, = {v;}, k=2.

B2. One finds I, :

a) if M€ L., =MelL.

b) if M e L, and Vy € M with [y,x;) € E = M U {X3} € L.
c) {vi} € L.

Repeat S2 for k=2,3,...,n.

83. Reducing L, with respect to sets inclusion:
VMNeL,and Mc N ~L, =1L, \ M.

For the previous graph we have:

L, : {1}.



[
)

{1}, {2}.

Ly = {1}, {2}, {1,3}, {3}.
Ly = {1}, {2}, (1,3}, {3}, {1,4}, (2,4}, {4}.
Ls : {1}, {2}, {1.3}, {3}, {1,¢*, 2.4}, {4}, (1,5}, (2,5)

{1.4,5), {2,4,5}, {4,5}, {5}.
Applying S3 we obtain:
L : { {1,3}, {(1,4,5}, {2,4,5} }.
The algorithm is very simple and it works only with a single

sets family.
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