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Abstract

The present paper proposes a new efficient algorithm to generate all the paths from a specifi-

ed vertex to another one in a given directed graph. The algorithm requires processing time
of order §((n+m)(p+1)) and memory space of order (n+m); where n,m, and p denote the
numbers of vertices, edges, and directed paths to be sought of a graph.

As an application of the algorithm, this paper also considers the shortest or the longest path

problem in such a directed graph as contains cycles of negative weight.
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procedure PATH GENERATION; Comment ¢ is the target and s is the start vertex;

begin list array E+(n), B(n), array S(m), T(m), w(m), logical array blocked(n);
procedure BACKTRACK (most recently researched vertex v, logical result f);
begin logical g;
procedure UNBLOCK (blocked vertex u);
begin
blocked (x) := false;
for y& B(u) do begin
delete y from B(u);
if blocked (y)=true then UNBLOCK ();
end;
end UNBLOCK;
f = false;
blocked(v) := true;
for ec E*(v) do begin
y = Tle); comment edge ¢ is incident into y;
put e on stack PS;
d = dtwle);
if y=t¢ then begin
output of path containing in stack PS;
output the distance of the dipath from s to ¢;
f = true;
end
else if blocked (y)=false then begin
BACKTRACK (1.9);
L1: if g=false then put v on B(y);
else f = true;
end
else if ve B(y) then put v on B(y);
delete ¢ from stack PS;
d = d—uwle);
end;
L2: if f=true then UNBLOCK (v);
end BACTRACK;
empty stack PS;
d =0
for ue V(G) do begin
blocked (x) := false;
B(u) = ¢;
end;
BACKTRACK (s,flag);

end PATH GENERATION;
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Fig. 2 Illustrating example for the proof of
Lemma 1.
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for e E*(v) do begin
v = Te);
if blocked (y)=false then begin
put e on stack PS;
d = d+tuw(e);
if y is a target then begin
output dipath from s to v contained in stack PS;
f = true;
end;
BACKTRACK (y,9);
if g=false then put v on B(y)
else f :=t rue;
d = d—wle);
delete e from stack PS;
end
else if ve& B(y) then put v on B(y);
end;
if v is a target then f := true;
L2: if f=true then UNBLOCK(v);

Fig. 3 The modification for the PATH GE-
NERATION to be applied to the mul-
titarget case.
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procedure ACYCLIC S-PATH;
comment procedure for acyclic graph;
begin logical array searched (u), list array E*(n), array S(m), T(m),w(m);
procedure DFS (most recently reached vertex v);

begin
spd (v) = o0;
searched (v) := true;
for e E+*(v) do begin
v = T(e¢); comment edge ¢ is incident into y;
if searehed (y)=false then DFS (y);
if spd (y)+w(e)<spd (v) then begin
spd (v) = spd (y)+ufe);
link (v) := e;
end;
end;
end DFS;
for v€ V(G) do searched (v) := false;
spd (¢) = 0;
searched (£) = true
DFS (s);
v = s;
L1: while 3¢ do begin
e = link (v);
put e on stack SP;
v = T(e);

end;
comment stack SP denotes shortest dipath from s to ¢ and spd (s) denotes its distance;
end ACYCLIC S-PATH;

Fig. 4 Procedure ACYCLIC S-PATH.
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Tablel Implemented results for complete
symmetric graphs
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