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An Output Linear Time Algorithm for Enumerating Chordless
Cycles

Takeaki Uno
National Institute or Informatics
2-1-2 Hitotsubashi, Chiyoda-ku, Tokyo 101-8430, JAPAN, e-mail: uno@nii. jp

Abstract: A cycle C of a graph is called a chordless cycle if the induced subgraph of its vertices
is a cycle. In this paper, we consider a problem of enumerating chordless cycles of a given graph
G = (V, E), and propose an algorithm taking O(|F|) time for each chordless cycle. We evaluate
the performance of the algorithm by computational experiments for random graphs, and show
that the computation time is constant per chordless cycle for not so dense random graphs. We
also show the number of chordless cycles is quite smaller than the number of cycles for those
random graphs.
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Enum_Chordless_Cycle (G = (V, E))

1. 00000000000 00O0O0
2.s:=GO0O0000000OO0O0O0

3. Call Enum_Chordless_Cycle ( G\ {s} )

4. For each s UOODOOOO ¢

5. G\{(s,)}=(V,E\{e))D s0 t000000000000000
6. G:=G\{t}
7. End for
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Enum_Chordles Path ( G = (V, E),s,t,Q)
1. If sO t 000 then output QU {t} ; return
. For each v € N(s) do
IfG\ (N(s)\{v}) O vt 0000000 then
Call Enum_Chordles Path ( G\ (N(s) \ {v}),v,t,QU {v})
. End for
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Enum_Chordles_Path2 ( G = (V, E), s, t,Q)
.If sO ¢t 000 then output Q U {t} ; return
. P=G0 st0000000
. Call Enum_Chordles_Path2 ( G\ (N(s)\ {v}), nzt(s),t,QU {v} )
. For each v € N(s),v # nzt(s) do
IfG\(N(s)\{v}) O v-t 0000000 then
Call Enum_Chordles Path2 ( G\ (N(s) \ {v}),v,t,QU {v})
. End for
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Enum_Chordles Path3 ( G = (V, E),s,t,Q, P )
.If sO ¢t 000 then output Q U {t} ; return
. Call Enum_Chordles_Path3 ( G\ (N(s)\ {v}), nzt(s),t,QU {v}, P\ {s} )
. For each v € N(s),v # nzt(s) do
IfG\(N(s)\{v}) O v-t 0000000 then
P:=G\(N(s)\{v}) O vtOOOOODOO
Call Enum_Chordles Path3 ( G\ (N(s) \ {v}),v,t,QU {v}, P)
End if
. End for
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Enum_Chordles Path4 ( G = (V, E),s,t,Q, P)
1. If sO t 000 then output Q U {t} ; goto 11

2. Call Enum_Chordles_Path ( G\ (N (s) \ {v}), nzt(s),t,QU {v}, P\ {s} )
3. For each v € N(s),v # nzt(s) do

4. If0o000000000O0O0C0OO0OO0O0O then

5. Joooooooooon

6 P:=G\(N(s)\{v}) O vtOO0DODODOOO

7 Call Enum_Chordles Path4 ( G\ (N(s)\ {v}),v,t,QU {v}, P)
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9. End if

10. End for

11. G\{s} 0 t0000000O0O0OO0O0OOOOO
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