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Efficient Enumeration of Subgraphs with Large Girth
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Abstract: The girth is the length of a shortest cycle in a graph. In this paper, we propose an algorithm for
the enumeration of subgraphs with girth at least k. The algorithm runs in O (n) time per solution, and can
be easily adapted to the weighted case and the non-connected case.
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1 Procedure ELG-S (G,k) // G: ANZ 57, k: IEBK
2 | RECELG(),G);
Procedure RecELG (S, Q) //S: BUEDSR
Output S;
DONE < (;

for e € C (S) do
RECELG(S U {e}, G \ DONE);
DONE <— DONE U {e};
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return;
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Procedure NextC(C (S),M(S), S, k,G)

1

2 if Cin(S) # 0 then e+ C;y(S); else e + Cout(S) ;

3 S+ SuU{e};

4 C (5”) < UpdateCand(e, S);

5 M(S") < UpdateDistanceMatrix(e, C (S'));

6 Function UpdateCand(e = {u,v},S5)

7 if e € C;n(S) then

8 for f € Cin(S)\ {e} do

9 L if G[S U {e, f}] ®RAH k LIE then

Cin(S) + Cin(S)U{f};
10 else // uweQG[S] &vé¢GS) ZIKETS.
11 for w € N(v) do /! f={v,w} &T5.
12 if G[SU{e, f}]) DRAD k R then
13 | Cout(S) + Cour(S)\ f
14 else if w € G[S] then
15 ‘ (Cin(S), Cour (S))
(Cin(S) U £, Cout(S) \ £);

16 else
17 L Cout(S) — Cout(s) U f
18 return C;, (S) U Cout(S);
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