Thuat toan Bellman-Ford

Thuat todn Bellman-Ford la mét thuat toan tim dudng di ngan nhat tir mot dinh dén tat ca cac dinh
con lai trong do thi cé trong s6 am hoac khong. Thuat todn nay dugc dat tén theo nha toan hoc
Richard Bellman va Lester Ford Jr. va dugc c6ng bo lan dau tién vao nam 1958.

Cac buéc cua thuat toan

Thuat todn Bellman-Ford bat dau bang cach dat khoang cach tir dinh bat dau dén tat ca céc dinh
khac bang vo clng, trir khodng cach tir dinh bat dadu dén chinh né bang 0. Sau dé, thuat todn duyét
qua tat ca cac canh cua dé thi, cap nhat khoang cach tir dinh bat dau dén cac dinh khac. Cap nhat
nay dugc thuc hién bang cach s dung céng thic:

new distance = distance[current] + weight(current, neighbor)

Trong dé distance[ current] la khodng céch tir dinh bat dau dén dinh hién tai dang xét,
weight(current, neighbor) la trong s6 clia canh ndi gitta dinh hién tai dang xét va dinh ké tiép, va
new distance la khodng cach méi tlr dinh bat dau dén dinh ké ti€p. Néu khoang cach magi nay nhé
hon khodng cach hién tai, thuat toan sé cap nhat lai khodng céch.

Thuat toan Bellman-Ford ti€p tuc duyét qua tat cd cac canh cta dé thi, cap nhat khodng cach dén
khi khong con cap nhat dugc nita hodc da cap nhat dén lan th& N-1, véi N la sé lugng dinh clda do
thi. Néu van con thé cap nhat dugc sau lan th& N-1, téc la do thi cé chu trinh dm, diéu nay c6 nghia
la khéng c6 duong di ngan nhat tir dinh bat dau dén cac dinh khac.

Poan code Python mau

Dudi day la doan mé& Python mau cho thuat todn Bellman-Ford:

def bellman ford(graph, start):
distances = {vertex: float('infinity') for vertex in graph}

distances[start] = 0

for _ in range(len(graph) - 1):
for vertex in graph:
for neighbor, weight in graph[ vertex]. items():
new distance = distances[ vertex] + weight
if new distance < distances[neighbor]:

distances[neighbor] = new distance



for vertex in graph:
for neighbor, weight in graph[ vertex]. items():
if distances[vertex] + weight < distances[ neighbor]:

raise ValueError("Graph contains negative weight cycle")

return distances
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