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dist["B"] <- dist["A"] + edge["A->B"]
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dist|“C"| <- dist["A"] + edge|"A->C"]
5

27



XA 2K TEDH

/= A LR S NNXIEEFRI-DT, AlTRKT.
5

23



XA 2K TEDH

WIEOREEED /) — FIZCho T, CrEHMID,
5

24



XA 2K TEDH

dist|“D"] <- dist[“C"] + edge|“C->D"]
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dist|“E"] <- dist|“C"] + edge|“C->E"]
5
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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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[0, 4],
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#EVIZ/ — FDEL, e listldfEzEY Xk
def dijkstra(V, e _list):
inf = float('inf’)
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one = |False|*V
ist = [inf|*V
istl0] =0
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def dijkstra(V, e list):

while 1:

#IREE CCRERSAFORETED ./ — FE#EY HT.
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# 22 &bh 7= L — TR H. 49
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def dijkstra(V, e_list):

for e in e listlcur nodel:

# / — KFcur node#bﬁszbbfh\%x_%ﬁ’)
13O AR A2 < HE DB E LB,

|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 = float('inf’)

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

#_ﬂTﬁTiTwﬁﬂﬁ%TE%rﬁﬁHBM%.
heapg.heappush(node_heap, [dist|0], 0])
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def dijkstra_heap(V, e_list):

HeE—TICBRDHHRYIL—T7 %M.
while node_heap:
#RWEE CERIEEED / — 2 HT.
tmp = heapg.heappop(node _heap)
cur_node = tmp|1]
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def dijkstra_heap(V, e_list):

if not donelcur nodel: # RFMIAE B IXNIET 5
for e in e listlcur node]:
T dist|e[0]] > distlcur node] + e|1]:
dist|el0]] = distlcur node] + e|1]
#EH LB EE—TICANS.
#HiNEELTHIYEEHDOEWIS D
#IBRDLICEHLIN D D TRIER L,

heapg.heappush(node heap,
[dist[e[0]], e[0]])
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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 = float('inf)
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
#T‘T"Ei’%@“

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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Shortest Path Faster Algorithm (SPFA)
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Shortest Path Faster Algorithm (SPFA)
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SPFAD S22

edges list =
1, 5], [2, 4

Lml Lwl I\.HI Ll\)l I\.HI Lol Lol
Iml I\II I©I le le I_bl Iml

o),

2,

I“O\)I I“_bl I“wl I“O\)I I“I\)I I“wl I“wl

4

I

Il\)l Iml IHI Iml Il\)l Il\)l le

[

1, [7, 511,
(7, 21],

#RXATAPZDEELERLCERN
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s

from collections import deque

#el#: /— &, B X b
def spfa(V, e_list):

inf = float('inf’)

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

85



SPFADRES] (B DR 72 W ERE

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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spfa(8, edges_list)
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SPFAOEtE =

RBDT —ATRERIETOAZRARD Z LI,
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BOIAA WGV E L — XTI, EBIICIZO(E])
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BRI EFRRIE E /SN TV LV L LY,

=

-~

D WHITADIIRILTY «- 74— K ERBED
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x

%
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SPFADETE =

ﬂFl—dﬂﬂoUc ARy CHEREREKZRKODZ L
(KRlZR]gE. 7=7°L, UOLLEEE LA BZYIEZ B,

Fa2—AFSEBFSHIC/ — RAEWA Z LICH S, &
DL WSS, /N Ty T TITI 2R ED = DR
[T BBEDNLZWEHIFTTZEHDT, TZEHDHR!
WIWR Ty 7T/ — RICENET B EHICTF vy
L TW ZEDFAIZEWNWTWEEEZZ NS,

(BHLETHELEZEZAFAELTEELTCEZIYL, @)
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IRNT F —< X [msec)

..\

A LE\Em T o7, 7208 LT—XTHE

/ |~ |V 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)

Ry« 74— K ESPFAD By IWNDOEFIL, LOKRF v 7RIMAKRT,
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