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import pandas as pd
import numpy as np
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link = pd.read _csw(input/Shibuva link.csw’) £ Voo F—R 302 Fw
node = pd.read csv( input /Shibuva node.csw’) & /A — FF— & F0 2 Fw
# print({ink. head ()

# print(node. head())

nl = lenilink)
nn = maxlnode [TnodelD’])
print ( # o #

nll
printinn) # /— F&
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mat = np.zeros([nn,nnl)
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olist = link['nl’] &S /X F
dlist = link['ng"] #a /R F
clist = link['LinkGost’] g/ 23X FUR -

T OFARAATETIDESZZFFE
for i in rangeinl):

onode = olist[il]

dnode = dlist[i]

mat [onode-1,dnode-11 = clist [i]
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np.savetxt O input /Shibuva_matriz.cev’, mat, deliniter=",’
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Step. 1

Q. Dijkstrai& (2D

import numpy as np

from scipy.stats import rankdata
#from numpy import #

import pandas as pd

import time

import itertools

import math

start time = time.timel)
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m = np.zenfromtxt { “input/Shibuva_matrix.cev™, delimiter=","
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]
prinflin_node)l C——/ — F;ﬁ

00 = pd.DataFrame(np.-loadt =t {
00 .columns = [707, "D7]
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Olist
Dlist

“input SO0 ist ccsv”, delimiter=","

1A

, filling_values=(0)

cskiprows=1])
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def searchim, ori, des):
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max_cost = float ("inf’)
unchecked = [Falsel * n_node
cost = [max_cost] * m_node

f _prev = [Mone] * m_node
cost [ori-11 = 0

f prevlori-1]1 = ori

now = ari

while True:
min = max_cost
next = -1
unchecked[now-11 = True

for i in ranzein_node):

=/NERDOEH
if unchecked[i]: continue

if wlnow-11011: /

tmg_cost = mlnow-1]0i] + cost [now-1]
if cost[i] > tmp_cost:
cost[i] = tmp_cost
f_prev[i] = naow
if min > cost[i]:
min = cost [i]
next = i+l
now = next 4—%__“‘\% @/—F \_
if next == -1: break
return [get path{ori, des, f _prev), cost[des-11]

59 def print_path(f prev, cost):

549
Al

for i in ranze(len(f_prev)):
print ("%d, prev = %d, cost = %7 ¥ (i, f_prev[il, cost[il))
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def searchim, ori, des):

max_cost = float ("inf’) e *]J,HH X I\ =00

unchecked = [Falsel * n_node
cost = [max_cost] * m_node

f _prev = [Mone] * m_node
cost [ori-11 = 0

f prevlori-1]1 = ori

now = ari

while True:

min = max_cost

next = -1

_ = = 4
unc:helck.ed[nnw 11 = True W/J\E}Eﬁ ODE*F[
for i in ranzein_node):

if unchecked[i]: continue /
if wlnow-110i1:

tmg_cost = mlnow-1]0i] + cost [now-1]
if cost[i] > tmp_cost:
cost[i] = tmp_cost
f_prev[i] = naow
if min > cost[i]:
min = cost [i]

next = i+l
nov = next 4= LR ERD/ — K|
if next == -1: break

return [get path{ori, des, f _prev), cost[des-11]

def print_path(f _prev, cost):
for i in ranze(len(f_prev)):
print ("%d, prev = %d, cost = %7 ¥ (i, f_prev[il, cost[il))
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def get pathlori, des, f _prev):

path = []

now = des

path.append (now)

while True:
path.append (f _previnow-11)
if f_previnow-1] == ori: break
now = f _prev[now-1]

path.reverse ()

return path

def mvround(x, d=0):
=10 =% 4
return float (math.floor{(x * p) + math.copysign(0.5, xJ))/p

for v in range[len(ﬂlistj):
origin = int(0list[v])
dest ination = int{Dlist[v])

prlnthﬁp;hm,gmg nodestinat | gn]l — R RIEER

execut ion time = time.timel() - start time
or intflexecut ion timel]l «— S+E RS
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[[931, 186, 183, 177, 176, 175, 174, 170, 168, 167, 163, 162, 1611, 426.90161687700004]
[[931, 186, 943, 944, 178, 172, 171, 958, 166, 154, 202, 153, 152, 849, 151, 150, 136, 137, 138, 93, 90, 87, 83, 81, 907, 1371.50684226]
[[831, 1233, 1147, 294, 295, 297, 300, 350, 353, 354, 355, 35, 357, 359, 350, 363, 1086, 1115, 392, 398, 420, 429, 753, 1142, 1448, 1447, 7

B0, 1415.99438857999598 ]
[[931, 1038, 634, 924, 612, 1207, 1042, 507, 1209, G065, 604, BO3, 688, 650, AA0, GR1, AO5, BOA, GBT, MBS, 1239, 1240, 1260, 1261, 1257], 180

3.7657765199995]
T~ st

H.441357374191284
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h=x2+y2 (2—7 v FNiEEE)
7=, hWEERIICOD & =, Dijkstraik & —39 3.

BOEXDY v IhH 55 IEBellman-FordiE%x AL 5
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import time

import numpy as np

from scipy.stats import rankdata
Zfrom numpy import #

import pandas as pd

import itertools

import math

start _time = time.tine()

=0
[0, 142.2064614, 0, B9.68804473, 0, 0, 0, 0, 0],
[142.2064614, 0, 314.46613, 0, 204.8164485, 0, 0, 0O, 0],
[0, 314.46613, 0, 0, 0O, B1.37164805, 0, 0, O],
[89.68804473, 0, 0, 0, 287.8825196, 0, 373.8821118, 0, O],
[0, 204.8164485, 0, 287.8825196, 0, 201.4898183, 0, 502.5306807, 0],
[0, 0, B1.3716480458089, 0, 201.4848183, 0, 0, 0, 486.0601523],
[0, 0,0, 373.8821118, 0, 0, 0, 239.2130025, 0],
[0, 0,0,0,502.5906807, 0, 239.2130025, 0, 129.1523508],
[0, 0,0,0,0, 496.0501523, 0, 129.1523508, 0],

L - BETIE

“input /Shibuva_matrix.csv”, delimniter=","

B0 A A A

n = np.genfromtut ( , filling_values=(0) )

n_node = leni(m)

00 = pd.DataFrame(np . loadtsxt ( “input /000 ist .cev™, deliniter=",",skiprows=1)])

00.columns = [707, “D7]

Olist = 0D["0"]

3R F )& %% Python T=E

=L Tz,

Dlist = 0OD['D"]

position = pd.DataFrame (np.loadtxt(
del position[0]
position.columns = ["Lat™,"Lon”]
position[’Lat’]
position[’'Lon’]

Latlist
Lonlist

def astar(m,ori,des):
num = lenin)
closedset = []
openset = [ari-1]
camefrom = {}

“input /Shibuya_node.csv”, delimiter=",",skiprows=1))

g score = [float{"inf™) for i in rangze(numl]

g_scarefori-11 = 0
f_score = {1}

f_scorelori-1] = z_scarelari-1] + heuristic_cost_estimatelari-1,

while openset:

des-1)

current = min((f_score[node], node) for node in openset][1]

if current == des-1:

return (reconstruct_path(camefrom,current),g_score[des-l])

openset .remove (current)
closedset.append (current )

for neighbor in neighbor_nodes{current]):

if neighbor in closedset:

cont inue

if neighbor not in openset:
openset .append(nei zhhor)
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1 tentative_g score = g_scorelcurrent] + mlcurrent]lneizghbor]
B2 if tentative g scaore »>= g scorel[neighbor]:
B3 cont inuel

B4 camefrom[neizhbor] = current

B5 g scorelneighbor] = tentative g scaore

BR f_scorelneizghbor] = z_scorelneighbor] + heuristic_cost_estimatel(neighbor,.des—1)
67 return False

ok

9 def reconstruct pathicame from, current _node):

| path = [current_node + 1]

T while current _node in came_from:

12 current _node = came_fromlcurrent _node]

13 path.append(current_node + 1)

74 return |ist (reversed (path))

15

76 def neizhbor_nodes (p):

17 neighbors = []

74 for i in rangelm_nodel:

74 if wlellil '=0:

20 neighbors .append (i)

g1 return neighhaors

82

23 def heuristic_cost_estimate(pl, p2):

g4 return manhattan_distancel(p!, p2)

g5

26 def manhattan_distance(pl, p2):

87 return ahs(Lat list [p1]-Latlist[p2]) + abs(Lonlist[pl]l-Lonlist[p2])
of

89 for v in rangel(len(Olist)):

80 arigin = int (0list[v]]

91 destination = int(Dlist[v])

printflastar (m,origin,destinatiaon))

) printflarigin, destination) "4 == &

g4
95 execution t| = tige.timel() - startjiime

[ HERE
6 printfexecut ion ting)l  — n+§—ﬂ'€f’ﬁﬂ
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931 161 — TR B R

([931, 186, 183, 177, 176, 175, 174, 170, 168, 167, 163, 162, 1611, 426.90161687700004)

931 80

([931, 186, 943, 944, 178, 172, 171, 958, 166, 154, 202, 153, 152, 849, 157, 180, 136, 137, 138, 93, 90, 87, 83, 81, 801, 1371.50604226)

431 780

([931, 1233, 1147, 294, 295, 297, 300, 350, 353, 354, 355, 356, 357, 358, 359, 363, 106G, 1115, 392, 399, 420, 429, 759, 1142, 1448, 1447, 7
601, 1415.99438857959998)

431 1257

([931, 1089, 534, 924, &12, 1207, 1042, 507, 1209, &05, 504, O3, 6BY, B9, GGO, 661, GBH, BB6, GOV, GEG, 1238, 1240, 1250, 1251, 12571, 180
3.76022R0199995)

13.8064448633 46558
— S RS 1RSI Dijkstradd & T LRI L
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9.441357 13.80644

ZR . SEIZ]1 EONTFRENDD D 4 ENDRERESZ KO T-1-9,
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