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B — W RS
Code No.1

1|# File Name: tsp—enum. py

2limport time

3
4% Input
5inum = int (input())

2]

file = open( data/input’ + str(num) + ’.txt’, 'r’)

7n = int(file. readline())

o0

dist = [[int(x) for x in file.readline().split()] for i in range(n)]
file.close()

©

11|# Time Record

12|StartTime = time. time ()

14|# Initialization
15|global ans
16lvis = [False for i in range (n)]

17lans = -1

191Z2Df's
20/def dfs(x, cnt, tot):
21 vis[x] = True

22 if cnt == n:

23 global ans

24 if tot + dist[x][0] < ans or ans == -1:

25 ans = tot + dist[x][0]

26 else:

27 for i in range(n):

28 if not vis[i]: dfs(i, cnt + 1, tot + dist[x][i])

29 vis[x] = False
30
31dfs (0, 1, 0)
32[print (ans)
33
34|# Time Record

35EndTime = time. time ()
36lprint (EndTime — StartTime)
37
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Code No.2

1|# File Name: tsp-rand. py
2limport random

3limport time

4
5% Input
6jnum = int (input())

7file = open( data/input’ + str(num) + ’.txt’, 'r’)
8In = int(file. readline())
9/dist = [[int(x) for x in file.readline().split()] for i in range(n)]

10/file. close ()

12|# Time Kecord

13|StartTime = time. time ()

15|# find a path randomly and find 10 5 times
16|# Good Luck!

17lans = -1

18{for j in range (100000) :

19 1 =1[i for i in range(1, n)]

20 pre = tot = 0

21 for i in range(n - 2, -1, -1):

22 tmp = 1[random. randint (0, 1i)]
23 tot += dist[pre][tmp]

24 pre = tmp

25 1. remove (tmp)

26 tot += dist[pre][0]

27 if tot < ans or ans == —1: ans = tot
28print (ans)
29

301# Time Record

31|EndTime = time. time ()
32lprint (EndTime — StartTime)
33

Code No.3

1|# File Name: tsp-hc. py
2|limport random

3limport time
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o

2]

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

# Input
num = int (input())
file = open(’ data/input’ + str(num) + ’.txt’, 'r’)
n = int(file. readline())
dist = [[int(x) for x in file.readline().split()] for i in range(n)]
file.close()
# Time Kecord
StartTime = time. time ()
# Initial Path
t = [i for i in range(l, n)]
d = [0]
for i in range(n - 2, -1, -1):
tmp = t[random. randint (0, i) ]
d. append (tmp)
t. remove (tmp)
ans = dist[d[-1]][d[0]]
for i in range(1, n): ans += dist[d[i - 1]][d[i]]
# Hill-Climbing
# How to change the available answer
# find Left bound and Right bound
# reverse the nodes between Left bound and Right bound
cnt =0
while True:
1 = random. randint (1, n — 1)
r = random. randint (1, n — 1)
if 1 == r: continue
elif 1 >r: 1, r=1r, 1
delta = dist[d[1 - 1]][d[1]] + distld[r]][d[(x + 1) % n]] -\
(dist[d[1 = 117[d[r]] + dist[d[1]][d[(xr + 1) % nl])
if delta > 0:
ans —= delta
tmp = d[1: r + 1]
tmp. reverse ()
d =d[0: 1] + tmp + d[r + 1: n]
cnt = 0
else:
cnt += 1
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45 if cnt > 10000: break
46[print (ans)
47

48|# T'ime Record

49[EndTime = time. time ()
50jprint (EndTime — StartTime)
51

Code No .4

—_

# File Name: tsp-sa.py
2limport random
3limport math

4limport time

6|# [nput

7lnum = int (input())

8ifile = open(’ data/input’ + str(num) + ’.txt’, 'r’)

9n = int(file. readline())

10/dist = [[int(x) for x in file.readline().split()] for i in range (n)]
11|file. close()

13|1# Time Kecord

14]StartTime = time. time ()

16|# Initial Path

17t = [i for i in range(l, n)]

18ld = [0]

19/for i in range(n - 2, -1, -1):

20 tmp = t[random. randint (0, 1i)]

21 d. append (tmp)

22 t. remove (tmp)

dist[d[-1]][d[0]]

24/for i in range(l, n): ans += dist[d[i - 1]][d[i]]

23lans

25
26|1# Simulated-Annealing

21\# T —> [nitial Temperature

281# MinT —> Terminal Temperature
29|# delta —> Reduce T

30|# k —> constant

31|# Probability = exp(dE / (k * T))
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32|# Changing Method

33|# reverse the nodes between Left bound and Right bound
34T = 10.0 **x 11

35MinT = 1.0 *k -6

36/delta = 0.9999

37k = 10.0 =x 10

38while T > MinT:

39 1 = random. randint (1, n - 1)

40 r

random. randint (1, n — 1)

41 while 1 == r:

42 1 = random. randint (1, n — 1)

43 r = random. randint (1, n - 1)

44 ifl>r: 1, r=1, 1

45 dE = dist[d[1 - 1JJ[d[1]] + dist[d[r]]J[d[(x + 1) % nl] -\

46 (dist[d[1 = 1]1[d[r]] + dist[d[1]][d[ G + 1) % n]])

47 if dE > 0 or (dE <= 0 and random. random() <= math.exp(dE / T)):
48 ans —= dE

49 tmp = d[1: r + 1]

50 tmp. reverse ()

51 d =d[0: 1] + tmp + d[r + 1: n]
52 T *= delta

53print (ans)

54

55|# Time Record

56[EndTime = time. time ()
57lprint (EndTime — StartTime)
58

Code No.5

1|# File Name: Data Random. py
2limport random

3lnum = int (input C Number of File:’))

>

file = open(’ data/input’ + str(num) + ’.txt’, 'w )

5n = int (input C Input N:’))

6/dist = [[random. randint (1, 10000) for i in range(n)] for i in range(n)]
7file.writelines(str(n) + '\n’)

8|for i in range(n):

9 for j in range(n):
10 if i == j: dist[il[j] =0
11 elif i < j: dist[i][j] = dist[j][i]

10
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12 file.write (str(dist[i][j]) +° 7)
13 file.write("\n’)

14lfile. close()

WiHH :

Code No.1 tsp_enum.py 48 EL%

Code No.2 tsp_rand.py FEFEE

Code No.3 tsp_hc.py €5k

Code No.4 tsp_sa.py FAIE K EE

Code No.5 Data_Random.py Fi#/L2E il &
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B 53 = a4k

Data No. 1 2 3
N= 10 20 30
LR 1T Ty 1T Ty BT
iR I ] 45 I ] iR I ]
tsp_enum. py 20540 0 None > 1h None > 1h
tsp_rand. py 20540 2.215 47810 4,374 85357 6. 724
tsp_hc. py 20540 0. 047 25788 0.05 27231 0. 053
tsp_sa. py 20540 1.574 19506 1.511 22428 1. 458

&k T Python i 5 AR LARMOR 2 B S ROBRS], B8 AE N _EBAA 3RS
MEIEAE 24 3 YR
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o I N ETE AL D1 S e SY: N

Test Case: 1 2 3
N= 30 30 30
Lingas, =17 T Jeayan Lingas =17
ER I ] ¢k I ] ER my ]
Initial 22428 1. 458 23166 1.478 23792 1.440
dT = 10" 25107 1.448 23888 1.486 24640 1.395
delta = 0.99 33921 0.017 33152 0.015 32565 0.015
k=10° 22735 1.357 22471 1.367 24371 1.479
trans=change 24271 1.215 24065 1. 107 23333 1. 195
IE:

Je 82 J UL B 0 1 2 e H s FH R 2 80 2 AR R 8 — A A s B A e Hp
HIZEUE AT EIH o
Initial: dT = 10", delta = 0.9999, k = 10", trans = reverse

g (AR B -

dT: WG-S5 45 A0 1 LA

delta: I B AR

k: Boltzmann F5 %Y

trans: AZFRHLI

reverse: PEH—BFH 0 4%; change: IR fFEAC#0
PRUE LY B R S B AT AR AR RO I TR &2 2k O(1)
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