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edge[“"X->Y"]: / — FXH BYIZ{T< IBEf
dist[“X"]: / — KXDIRELX COREIEH
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dist["B"] <- dist["A"] + edge["A->B"]
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dist|“C"| <- dist["A"] + edge|"A->C"]
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dist|“D"] <- dist[“C"] + edge|“C->D"]
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dist|“E"] <- dist|“C"] + edge|“C->E"]
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dist|“F"] <- dist|“B"| + edge[“B->F"]
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dist|“G"] <- dist[“D"] + edge|*D->G"]
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def dijkstra(V, e _list):

inf = 10**9

done = [False]*V

dist = [inf]*V # & THKRKZTL(ETHHL
dist[0] = 0 # ./ — ROD R/ —F
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def dijkstra(V, e list):

while 1:

#IRTEE COREEMAFOREED / — FZ2 Y H
tmp_min_dist = inf

cur node = -1
foriin range(V):
if (not doneli]) and (tmp_min_dist > distli]):
tmp_min_dist = distli]
cur node = |

if cur_node == -1: break#t £88#&b 7= /L — TR,
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def dijkstra(V, e_list):

for e in e listlcur nodel:
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|f distle|0]] > distlcur node] + e|1]:
dist|e|0]] = distlcur node| + e|1]

donelcur node]l =True# 2@/ — FiZ#&bH 1),

print(dist)
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import heapq

def dijkstra_heap(V, e_list):
inf = 10**9
done = [False]*V
dist = [inf]*V
dist[0] = 0
node_heap = |] #b—7
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def dijkstra_heap(V, e_list):

#be—7ICIKBRELE COREER], [/ — ] T
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heapg.heappush(node_heap, [dist|0], 0])
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def dijkstra_heap(V, e_list):

#e—TICEZNAHBEY IL—T7 2B

while node_heap:

#RMETE CERAZEERED / — N & B &+
tmp = heapg.heappop(node _heap)
cur_node = tmpl[1]
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def dijkstra_heap(V, e_list):

if not donelcur_nodel: # Ripf7 o LIBT3
for e in e listlcur node]:
T dist|e[0]] > distlcur node] + e|1]:
dist|el0]] = distlcur node] + e|1]
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heapg.heappush(node heap,
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def dijkstra_heap(V, e_list):

while node_heap:

# I RTE -7, 20O/ —RFAEUEBFICT S
donelcur node] = True

orint(dist)
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def BellmanFord(V, e list):
inf = 10**9
dist = [inf]*V
dist[0] = 0
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def BellmanFord(V, e list):

#whileTlx7s <, |V|BEIDfor/b—7129 5.
#HLj=V- | CEHA H A L, TNITEDEED
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for j in range(V):
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def BellmanFord(V, e list):

for j in range(V):
for e in edges_list:
if distlel1]] > el2] + distle[0]]:
distle[1]] = e[2] + dist[e[0]]
# B DOEFES DIRAL
it j==V-1: return -1

orint(dist)
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Shortest Path Faster Algorithm (SPFA)
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edges list =
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from collections import deque

#elE0: /— R, B X b

def spfa(V, e_list):
inf = 10**9
dist = [inf]*V
dist[0] = 0
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def spfa(V, e_list):

#Fxy 7D ERLR/ —FaigNdT 5F 21—
node to check = deque()
#F¥21—IC A TWBEBQhELIHLDT T
in_queue = |False|*V
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def spfa(V, e_list):

# B8/ — F (ndex:0) ZF2—ICANS
node to check.append(0)
in_queuel0] = True

#DEFzv o LT=Earhor b (REIZHDELL)
count = 0
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def spfa(V, e_list):

#Xa2—I2/—FDBHBEYIL—T7%ET,
while node to check:

#¥Xxa—NhDoBRYHL, 2O/ —F2Fzv 7,
cur_node = node_to_check.popleft()
in_queuelcur_node] = False
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def spfa(V, e_list):

while node to check:

#cur_ nodehr o DDA > TWBLxF v 7.
for e in e_listlcur node]:
count +=1
if distlel0]] > distlcur_node] + e[1]:
distle[0]] = distlcur node] + e[1]
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def spfa(V, e_list):

if distle|0]] > distlcur_node] + e[1]:

#EFLT-bFa2—ICAND

if notin_queuelel0]]:
in_queuelel0]] = True

node to check.append(el0])
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def spfa (\V, e_list):

#BAE /) — KHh o/ —RKEFCORERE L
#D7xF vy L=~ H

orint(dist)
orint(count)
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.\

A LE\Em T o7, 7208 LT—XTHE

/ |~ # 1,000 1,000 2,000 2,000
3,000 6,000 3,000 6,000
ﬁ47xh5($mﬁ$)

52 53 200 198
o(IVI* + |E|)
XL49RXF7F (E —7)
O(IE|log |E| 032 3.4 2.8 4.2
RIVIY « T #+— |~ 976 1,779 1,712 3,587
O(|VIIED (6,000,000)  (12,000,000) (12,000,000) (24,000,000)
SPFA 4.8 3.0 5.6
O(IV||E|) (GREREIICIZO(|E))) (11,709) (28,469) (9,336) (25,898)
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dgfj = min(dﬁfj—l, digt +dih)
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# B8/ — N DRRE, BEEITS
def WarshallFloyd(V, e matrix):

#distilj] : /—KFinnn/ —FRjF CREFRHARET S,
#IRETH 2R L CTHE /- ndeepcopyll 5.
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