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Parallel Algorithm for Finding an Eulerian Path
in an Undirected Graph

Akio Tada, Yoshimi Matsumoto, Daisaburo Yoshioka
Faculty of Computer and Information Sciences, Sojo University

Abstract There is Fleury’s algorithm as a sequential algorithm for finding an Eulerian path.
But we cannot find a parallel algorithm for this problem. In this paper, we proposed an
efficient parallel algorithm for finding an Eulerian path in an undirected graph with n vertices
and m edges on a CREW-PRAM model. Namely, the proposed algorithm initially examines
whether a given graph has an Eulerian path or not. Next, we divide each vertex into several
new vertices which have at most 2 edge degrees, and connect between new vertices by edges.
As the result, we find the Eulerian path in the given graph. The proposed algorithm requires
O(n + m) processors and O(log(n + m)) time on a CREW-PRAM model.
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procedure Stage-1(V1i[i..m],V2[1..m]);
{ A7—=V 1 OWFHT7NTY Xu }

begin
{ A7y 7 [1.1]1 K¥ERDS }
for e := 1 to m in parallel do begin

Viv2[2(e-1)+1] « Vi[el;
Viv2[2e] « V2[e]
end;
Para_Sort( ViV2[i..2m]); { A ¥ F v 7 A&k THRIUEIZES ¥
{ ERODFEBEZRDSB }
for e := 1 to 2m-1 in parallel do
if Viv2[e]l # ViV2[e+1] then B[ViV2[e] < e;
BViv2[2m]] < 2m;
D[1] < B[1];
for v := 2 to n in parallel do
D[v] « Blv]l - Blv-11; { &HiRDOKE ¥

{ A7y 7 [1.2] AAT—ABEHLDT T THENPOHE }
for v := 1 to n in parallel do
DD[v] < D[v] mod 2;
Para_Prefixsum( DD[1..n]); { &# % DD[n] IZR® 3 }
if ( DD[n] # O AND DD[n] # 2 ) then exit(0);
if ( DD[n] = 0) then begin
FRDDEHIRLTAT v 7 [1.1] ZBERT
end;
DD[0] < 0;
for v := 1 to n in parallel do
if ( DD[v] = 1 AND DD[v-1] # 1) then odd « v
end;
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procedure Stage-2( var D[1..n], B{1..n], VIV2[1..2]);
{ A7-V2L0YFT VY XA }
begin
{2797 [2.1] BEALFHROMRLERTS }
for v := 1 to m in parallel do
DIv) < DWl/2; { A% }
Para Prefixsun( D[1..1], S[1..n]); { AHAKOZHAEKDS }
N < g
for v := 2 to n in parallel do begin
we SH] + 45 Bl « v { WA L REROREEN 2D }
end;
Boadcast-1(N[1..S[n); { N[u]=0 2 HIEIREAES CHDS }

{2797 2.2] MEFlHRAEHELRLS }

B[0] « 0; S[0] < 0;

for e := 1 to m in parallel do

if odd = e then NVIV2[e] « S[V1V2[e]-1] + [e+1 - BLVIV2[e] - 1] 1/2

else NV1V2[e] « SViV2[e]-1] + [e - BIVIV2[e] - 1] 1/2;
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