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1 while{ W€ V(D)
2 visited(u) =
3 whik( &€ E(
4 visited(e)= @ }

5 & 1C=¢, nitalize(S); //

6 € V(D) {

u)= 4§ maik(u) =1 S push(u);

) /1
03 father( u) =

D)) {/

G stack(u) =0Q }

u= r nunm( stack
(u)=1}
7. whik(SZ¢) {
8 u= 3 top();
9 whik(out(u)Z®){//u ;
10 <uw v>€ out(u); visitd(< u v>)=1
11 ifveited(v) = 0f
12 &= # 1 nun(v)= i mak(v) =3 faher(v)=1y
visied(v) = 1 S push(v); stack(v)=1 u= v}
13 eke{
14 if nun (v) < nun (u) && stack(v) =1 {
15 mark(u) = min{mark(u), mm (v) }} //End of if
16 }//Endofwhile
17 u= 8 top( );
18 ifmark(u)= nun(u){// ,
19 C=CU {u);
20 ifC=V(D) { retum(D
21  eke{ retum(D );
22 if fither(u)Z 0O
23 mak(faher(u))

)}
11/ /End of if

=m n{mark( father( u) ), mark(u) };
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23 2
2% C=dJS pop(); } , JudgeBridge(D,, <u v>)
23 eke { : D, <u V>
26 (3 € V(G) && visited(v) = 0) { 1<y v>
27. retum(D ); } //End of if Begin
28 } //End ofwhik Lif(d (u)y=0) {// s
END 2 reum(< y v> ) )
, O(l 3 else {
E(D) I), E(D) D . 4 if(d" (v) =0) { reum(< u v> ); 1}
/1
3 5 while( £ V(D,)) { visited(r) =@ }// D,
D D
. ) 6 mitialize(Q); //
(BFS) 7 visited(v) =1L // v s v
. BFS .o d
(u) u ,d (u) u . T (v 8 Q. push(v); //
u , Q. push , Q pop() 9 whik(QZ ) {
, Q. front ) ) 10 w=Q. font(); //
2 D JudgeEuler( D) I Q pop(); //
D 12 while(T * (w) Z®){
: 13 viited(s)= L // £ T (v)
Begin 14 ifs=u {reum(< u v> ); )
L while(u€ V(D)) { // 15 eke{ Q. push(s); }}End ofwhile
2 visited(u) = @ ) 16 }End ofwhile
3 nitalze(Q); // 17 retum(< w v> );
4 u€ V(D) { End
S visited(u) =1 // )
6 ifd (u)=d (u) {Q push(u); } O(1V(D,) 1), V(D) D
7. else{ rewmn(D )+
8 while(QZ®) { 5
9  v=Q. fiont(); // 1 2
10 Q. pop(); // . 3 :
1L whik(T " (v)Z®){ .
12 visited(w) = 1, //wE T * () e (S u) u S ; getfiom ( e)
3 d (w)= & (w) [ Q. push(w): ) e :getiolo) e ¢ (DK
14 else{ retum (D )} k D, ;next(e' (D, k))
15} //End ofwhik & (D,, k) )
16 } //End ofwhik 4 EukiCycles
17. retum(D ); (D)
End D
o(IV(D) I), V(D) D Begin
4 1. whik( & E(D)){
2 visited(e) = @ stack(e)=0Q }//
Fleury « 3 mitialize( S); D,=D; //
. D, 4 € V(D) ;
<u v> , v ou 5 whik( e (S u) ) |
s , . v [ e (S ) <u v>;
v 7. spush(<u v>; visited( <w v>) =1 stack( <y
BFS . v>)=1

3 D, <uwv> Di=D- {<u v>}; e+(D1,u):e+(DPu)f{<uv>};
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& W hik (SZ¢) { . 16
9 e=S8 top // s s
100 k= getto( e); ? s 16
1. whik( e (D,, k)Z®) { 16 s 16
12 <k t> = fist( e (D, k)); /7 s
13 if JudgeBridge(D,, <k t>) {< k t> = next(e"
(D 1) ) . | 7

14 else { //
15. S push(< k t>); Veited( < k t>) =1 stack
(<kt>)=1
e (D,k)=e" (D, k)- {<k ©}; D, =D,
-{<kt>};}
16 } / /End of if
17} //End ofwhilk

18  output(S) // s
19 m= S top(); p= gethom(m); // ,=0010
20 While (e* (S p) ) |
21 m= S pop(); p= getflom(m); //
¢ (S p) ; &=0011 | €=0101 &~1010 1, 1100

veited(m) = @ stack(m) = @ e* (D, p) = e"
(Dy, p) U {m};
D,=D,U {(m}; } End ofwhile
2 ifSZe{ & (D, p) 3 )
23 }JEnd ofwhile
24, }End ofwhilk
25. JEnd of whik

e,=1011

[

O(IE(D) F Im(D) I* V(D)
. m(D) D

e=1111
6 1
6 1 2 MATLAB
' . 4 MATIAB
’ ' 16 . 1
L 0 ,
1

I e € e e €5 €, €53 € €& €, €& @€ e ¢€; € ¢ 0000111101100101

2 & & & & €5 €y €3 € & €n & €2 & © e & 0000111101011001

3 e € € € €5 €, €; € € € € e € € e, ¢ 0000111101001011

4 & & & & e € € & © & € & €3 € & & 0000111100101101

5 € € g e €, €& €5 €, €, €& € e €, € ¢ 0000110111100101

6 & © & & €3 €y €& € € €5 €y €, & € & & 0000110101111001

T e € € € e€e; €, €& €& € e €, € es €, e, ¢ 0000110100101111

8 & € € e € €& 6 & €, & €5 €4 e€; €, ¢ & 0001110010111101

9 e € € e € € €5 €, €3 € € € € & e, € 0000101111010011
10 & & € € € €5 € €p € € 3 €3 € € ¢ 0000101111001101
11 e e e e € €& €5 € € € €& € €5 ¢€; €, ¢ 0000101101001111
12 & & & & ¢ & 2 & & & €5 €s e € & & 0000101100111101
13 ¢ € €& e €, € € & e es €, €3 e €& e, € 0000101001111011
14 ¢ & € & €y € € € € €3 € € €5 €y e, € 0000101001101111
15 e € e € € € € es e, €3 €, e € e e, ¢ 0000100111101011
16 & & & ¢ S <) S LS/ . 1) S o & €s €4 € & 0000100110101111

’

BFS X



© 14 23 2

Plus Perfect Matchng [ J]. Euwop J Combmnatoris

] 1999 20: 227-232
(1] . ’ ' M. [4] Tom ™) Dvork IvanHavel PetrLiebl Euler cycles in the
2004 can plete graph K, , [ J]. D iscrete M athem atics 1997

’ _ 171 89-102

[ 2] . [M].
[5] ) [M]. : .

, 200L
2004

[ 3] Tom ) Dvor'k IvanHavel PetrLiebl EukrCycls n K,

An A lgoritim for Finding All Euler Cycles in D igraph

MOU Liamrm ing
(Key Laboratory of Numerical Smulation of Sichuan Province// Department ofM athan atics
N eijiang Nom alUn wersity Neijiang Sichuan 641112 China)

Abstract F istly the pdge-algorithm whether a digraph & canplete connected graph is designed by the depth-first-search alge-
ritm of digraph  Second ly the jpdge-alkorihm whether a d graph is Euler graph & designed the judge-algoritm whether a directed
edge 5 brdge & designed by the breadthfirst-search alorithm ofdigraph Lastly the algorithm to output allEulkrcycks n the d graph
is constructed The alkorithm © validity is validated by exampk Judgnent count and output of Euler cycle are effectually solved
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