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# & X EHFRER

G ={
'1': {'2': 30, '3': 6, '4': 4}
2': {'1': 3@, '3': 5, '4': 10}
3': {'1 6 : 5, '4': 20},
4': {'1 : 10, '3': 20}
}
3 FHUE B R

# 2 BB
graph = [
[0, 30, 6, 4],
[30, 0, 5, 10],
[6, 5, @ , 20],
[4, 10, 20, O]
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# 1B R AR ARAT 7 1R A

import math

n =4

x = [0, 1, 2, 3]

# EXERFRER

G ={
"1': {'2': 30, '3': 6, '4': 4},
'2': {'1': 30, '3 5, '4': 10},
'3': {'1': 6, 5, '4': 20},
'4': {'1': 4, 10, '3': 20}

}

# EXERHAELR

graph = [

[e, 30, 6, 4],

[30, o, 5, 1],

[6, 5, @, 20],

[4, 10, 20, 0]
1

# bestcost = 1<<32 # XERBER—MBEREEITT LFHHIHATL
bestcost = math.inf # #FIE FHMEHEF T
nowcost = @ # ERTE, WAENER

def TSP(graph, n, s):
global nowcost, bestcost
if(s == n):
if (graph[x[n-1]]1[x[@]] !'= @ and (nowcost +graph[x[n-1]][x[@]]<bestcost)):
print('best way:', x)
bestcost = nowcost + graph[x[n-1]][x[0]]
print('bestcost', bestcost)

else:
for i in range(s, n):

# WRT—WRARES ME RE/HENT BATHREE
if (graph[x[i-1]][x[1i]] !'= © and nowcost+graph[x[i-1]][x[i]] < bestcost):
x[i], x[s] = x[s], x[i] # TH|—TF
nowcost += graph[x[s - 1]]1[x[s]] # BRI
TSP(graph, n, s+1)
nowcost -= graph[x[s - 1]1]1[x[s]] # BIPEEEFERE
x[1]1, x[s] = x[s], x[i] # BIEICR HlE R

TSP(graph, n, 1)

BTG RA:

best way: [0, 1, 2, 3]
bestco=t 99
best way: [0, 2, 1, 3]
bestcoszt 25
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# 43 STBR FHE R AFHRAT 7 I A
import math
from heapq import *

n=4
x = [1, 2, 3, 4]
# & XERFRER

G ={
"1': {'2': 30, '3': 6, '4': 4},
'2': {'1': 30, '3': 5, '4': 10},
'3': {'1': 6, '"2': 5, '4': 20},
'4': {'1': 4, '2': 10, '3': 20}

¥

# EXERBARLR

graph = [

[@) 39) 6) 4])

[30, o, 5, 1],

[6) 5) e 2 ze])

[4, 10, 20, 0]
1

# bestcost = 1<<32 # XERBER—MBREGEITT LFHHIELWMATL
bestcost = math.inf # FIE FHMESEFT
nowcost = 0 # ERZE, WENER

# WEYWAK
class Node:
# MERH, WEMER, BENERE
def _init_ (self, w=math.inf, route=[], cost=0):
self.weight = w
self.route = route
self.cost = cost



# ERHLE, ATHEOHF
def _ 1t (self,other):
return int(self.weight) < int(other.weight)

# FTEP
def _ str_ (self):
return "R EAR " "+str(self.weight)+" TRHIBE A" "+str(self.route)+" HA"+str(self.cost)

def BBTSP(graph, n, s):
global bestcost, bestroute
heap = []

start = Node(route=[str(s)])
heap.append(start)

# LHEDHHAOR R, RIS
while heap:
nownode = heappop(heap) # EUHAE BRI AN 8
# EBRNESKHIBIM N TE R, FEETERMAES
for e in [r for r in graph if r not in nownode.route]:
node = Node(w=graph[nownode.route[-1]][e], route=nownode.route+[e], cost=nownode.cost+graph[now
# MAREMERTRMNE, BIHHERE
if node.cost >= bestcost:
continue
# MR TRE-AR, MEEEKE, HFHERME
if len(node.route)==4:
wholecost = graph[node.route[-1]][s]+node.cost
if wholecost < bestcost:
bestcost = wholecost
bestroute = node.route
print ("BELFHN: "+str(bestcost))
print ("BERZEN: "+str(bestroute))

heap.append(node)

return bestcost

BBTSP(G, n, '1')
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