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SEHR Floyd &¥E#) Python BR#K:

def all_shortest_paths(graph):
vnum = graph.vertex_num()
a = [[graph.get_edge(i, j) for j in range(vhum)]
for i in range(vnum)] # create a copy the adjacent matrix
nvertex = [[-1 if a[i][j] == infinity else j for j in range(vnum)]
for i in range(vnum)]
for k in range(vnum):
for i in range(vnum):
for j in range(vnum):
if a[i][j] > a[i][k] + a[K][]]:
a[i]lj] = a[il[k] + a[k]j]
nvertex[i][j] = nvertex][i][K]
return (a, nvertex)
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0 fF indegree B4ERE—/M0 BREFANEN 0 KITH A
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Wb Bk

def toposort(graph):
vnum = graph.vertex_num()
indegree, toposeq, zerov = [0]*vhum, [], -1
for vi in range(vnum):
for v, win graph.out_edges(vi): indegree[v] +=1
for vi in range(vnum):
if indegree|[vi] ==0:
indegree|[vi] = zerov; zerov = vi
for nin range(vnum):
if zerov ==-1: return False # Thereis no topo-seq
toposeq.append(zerov)
Vi = zerov; zerov = indegree[zerov]
for v, win graph.out_edges(vi):
indegree[v] -=1
if indegree[v] == 0:
indegree[v] = zerov; zerov = v
return toposeq
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FERBUREIRBI K REIES), TRERSZFRERE:

def critical_path(graph):
toposeq =toposort(graph)
if toposeq == False: return False
vnum = graph.vertex_num()
ee, le = [O]*vnum, [infinity]*vhum
crtPath =]
setEventE(vhum, graph, toposeq, ee)
setEventL(vnum, graph, toposeq, ee[vhum-1], le)
for i in range(vnum):
for j, win graph.out_edges(i):
if ee[i] ==le[j] - w: # a critical action
crtPath.append([i, j, ee[i]])
return crtPath
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237 ee HAR HTRAWMILA 0. HETHBIHIMMFENER, F
B S5 RE BRI ST AN ee {H (B AT RERTE])

def setEventE(vnum, graph, toposeq, ee):
for k in range(vnum-1): # &5 — /T S A A
I =toposeq[K]
for j, win graph.out_edges(i):

if ee[i] + w > ee[j]: ee[j] = ee[i] +w # H{F | FEME R

SBiE le TTRABN &G T A R BARRE, RJEH&H NP R P [ 5T Z
ANEF IR AV (le BI{ED

def setEventL(vnum, graph, toposeq, eelast, le):
for iin range(vnum): le[i] = eelast
for k in range(vnum-2, -1, -1):# H#HIMRFE, &5 TR RS LK
I =toposeq[K]
for j, win graph.out_edges(i):

if le[j] - w < le[i]: le[i] = le[j] -w # Ff: i FHHEEFFLE
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