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import math
import random

Population_num=10
DNA _size=70
Mutations_rage=0.01
iterations_num=1000

class crossing:
loads=[]
light_dispatch = []
weight_T=[]
def __init_ (self,name,num_loads,loads):
self.name=name
self.num_loads=num_loads
self.loads=loads.copy()
self.start_list=[]
def dispatch(self,p):  #3CiEKT A E B
self.light_dispatch=[x for x in range(self.num_loads)]
selfT = 0
for item in self.light_dispatch:
self.start_list.append(self.T)
self T = self.T + random.randint(1,math.ceil(100*(1-p)))
random.shuffle(self.light_dispatch)

class population:
def __init__(self, DNA fitness,score,true_score):
self. DNA=DNA.copy()
self.fitness=fitness
self.score=score
self.true_score=true_score

def get_pop(probability,old_populations):
for i in range(Population_num):
if old_populations[i].fitness<probability:
continue
else:
return old_populations[i].DNA
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def Mutations(DNA,p):
for i in range(DNA_size):
if random.random()<Mutations_rage:
DNA[i].dispatch(p)
return DNA

def create_new_population(old_populations,p):

new_populations=[]

sum_score=0

max_score=0

cross_poit = random.randint(0, DNA_size)

max_population=0

for i in range(Population_num):
father_DNA=get_pop(random.random()*100,old_populations)
mother_DNA=get_pop(random.random()*100,0ld_populations)
son_DNA=father_DNA[:cross_poit]+mother_DNA[cross_poit:]
son_DNA=Mutations(son_DNA,p)#4%
DNA_score,true_score=get_score(son_DNA)
son=population(son_DNA,100,DNA_score,true_score)# M #£{5 S HH DN

A, TENJE, AR
if max_score<DNA_score:
max_score=DNA_score
max_population=i

sum_score+=true_score
new_populations.append(son)

with open("./result.txt","a",encoding="utf-8") as f:
f.write("%s\n"%max_score)

print("Fi# id:", max_population,”"max_score:",max_score)

return calculate_fitness(sum_score, new_populations)

def calculate_fitness(sum_score,new_populations):
fitness=0
score_list=[x.true_score for x in new_populations]
score_list=np.array(score_list)
min_score=min(score_list)
score_list=np.array([1/(x.true_score-min_score+1) for x in new_population

sum_score=score_list.sum()
for i in range(Population_num):
fitness += (new_populations]i].true_score-min_score+1) / sum_score
*100
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new_populations]i].fitness=fitness
return new_populations

import numpy as np

HIEAT IR 2 TE %
car_ways=|]
all_ways=[]
with open(“cars.txt","r",encoding="utf-8") as f:
lines=f.readlines()
for line in lines:
line=line.strip("\n")
item_arr=line.split(",")
car_ways.append(item_arr[2:])
print(car_ways[0])

#IK 144 2id B BR AR
cross2id={}
all_road=np.zeros(shape=(8000,8000))
with open(“streets.txt","r",encoding="utf-8") as f:
lines=f.readlines()[1:]
for line in lines:
line = line.strip("\n")
item_arr = line.split(",")
for i,crossl in enumerate(item_arr[0].split("-")):
cross2id[crossl]=int(item_arr[i+1])
all_road[int(item_arr[1])][int(item_arr[2])]=int(item_arr[3])

HIEIB AT P PP R K
ways_clash=np.zeros(shape=(8000,8000))
for car_way in car_ways:
for item in car_way:
start_cross,end_cross=item.split("-")
start_crossid=cross2id[start_cross]
end_crossid=cross2id[end_cross]
ways_clash[start_crossid][end_crossid]=ways_clash[start_crossid][end_cr
ossid]+1

ways_mask=ways_clash.copy()
ways_mask[ways_mask>1]=1
count_car_reach=np.sum(ways_mask,0)
print(np.max(count_car_reach))
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used_road=all_road*ways_mask
index_clash=np.argwhere(ways_clash>1)[:,1]
value_clash=count_car_reach[index_clash]
all_share_way=np.argwhere(ways_clash>1)[:,1]

HIEIR A TE I id
car_way_ids=[]
for car_way in car_ways:
temp_list=[]
for item in car_way:
start_cross,end_cross=item.split("-")
start_crossid=cross2id[start_cross]
end_crossid=cross2id[end_cross]
temp_list.append("%s-%s"%(start_crossid,end_crossid))
car_way_ids.append(temp_list)

#RIAE LI
roles={}
start_roles=[]
start_populations=[]  #¥JaEFPEE
start_ DNA=[]
for item in list(set(index_clash)):
col=ways_mask.transpose()[item]
index_cross=np.argwhere(col>0)
cross_with_road=col.sum()
roles[str(item)]={}
sort_=[]
for i,cross in enumerate(index_cross):
#name:[green_start_time,green_time,T,pass_time]
roles[str(item)][str(cross[0])+"-"+str(item)]=[i,1,int(cross_with_road),all_r
oad[cross[O]][int(item)]]
sort_.append(str(cross[0]))
start_DNA.append(crossing(item,int(cross_with_road),sort_))

def find_cross_info(start_ DNA,end_id):
for item in start_DNA:
if item.name==int(end_id):
return item
return -1

def get_score(start_ DNA):
cross_wait_time={}
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for index in index_clash:
cross_wait_time[str(index)]={"wait_time":0,"T":1,"num":0}
clash_road = np.argwhere(ways_clash > 1)
rest_counter = {}
score=0
for i, item in enumerate(car_way_ids):
now_pass_time = 1
clash_ways = []
for it in item[1:]:
if int(it.split("-")[1]) not in index_clash:
now_pass_time += all_road[int(it.split("-")[O]D][int(it.split("-")
[1])]
else:
now_pass_time = now_pass_time + all_road[int(it.split("-")
[OD][int(it.split("-")[1])]
clash_ways.append([it, now_pass_time])
end_id = itsplit("-")[1]
cross_info=find_cross_info(start_ DNA,end_id)
T=cross_info.T
score+=T
order=cross_info.light_dispatch
start_list=cross_info.start_list
roads=cross_info.loads
index_time={}
for x,key in enumerate(roads):
if len(roads)==1:
index_time["%s-%s" % (key, end_id)] = [order[x], st

art_list[x], T]
break
if x+1==len(roads):
index_time["%s-%s" % (key, end_id)]

[order[x], st
art_list[x], T]
else:
index_time["%s-%s"%(key,end_id)]=[order[x],start_list
[x],start_list[x+1]]
# If now_pass_time % T != index_time[it]:
# wait_time = T - (now_pass_time % T)
# else:
if now_pass_time%T>=index_time[it][1] and now_pass_time%
T<index_time[it][2]:
wait_time=0
else:
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x_time[it][0])%T

wait_time = (T-now_pass_time%T+index_time[it][0]*inde

if cross_wait_time[end_id]["wait_time"]:
cross_wait_time[end_id]["wait_time"]+=wait_time
cross_wait_time[end_id]["T"] =T
cross_wait_time[end_id]['num"] = cross_info.num_loads

else:
cross_wait_time[end_id]["wait_time"]=wait_time
cross_wait_time[end_id]['T"] = T
cross_wait_time[end_id]['num"] = cross_info.num_loads

now_pass_time = now_pass_time + wait_time

if it 1= item[-1]:

now_pass_time += 1

rest_counter[str(i)] = {"now_pass_time": now_pass_time, "clash_ways":

clash_ways}
# m_list=[]

for item in cross_wait_time.values():
T=item["T"]
num=item['num"]

sum_m=np.array(m_list).sum()
print(sum_m)

sum_.m = 0

m_list = []

#
#
#
# m_list.append((numx*T-item["wait_time"])/T)
#
#

for item in rest_counter.values():

time = item["'now_pass_time"]
if time <= 858:

m = 250 + (858 - time)
else:

m =20

sum_m +=m
m_list.append(m)
return sum_m,score

start_sum_score=0

start_max_score=0

for i in range(Population_num):
for j in range(DNA_size):

start_DNA[j].dispatch(0)

DNA_score,true_score=get_score(start_DNA)
print(DNA_score)
if DNA_score>start_max_score:
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start_max_score=DNA_score
start_sum_score+=DNA_score
start_populations.append(population(start_DNA,100,DNA_score,true_score))
print("start_max_score:",start_max_score)

old_populations=calculate_fitness(start_sum_score,start_populations)

for i in range(iterations_num):
new_population=create_new_population(old_populations,i/iterations_num)
old_populations=new_population.copy()

# result_roles=[]

# result_score=0

# for item in old_populations:

# if result_score<item.score:

# result_score=item.score

# result_roles=item.DNA

# np.save("./temp_result”,result_roles,allow_pickle=True)

# s=np.load("./temp_result.npy",allow_pickle=True)

R AR 2 BB
import math
import random

Population_num=10
DNA_size=72
Mutations_rage=0.01
iterations_num=1000

class crossing:

loads=[]

light_dispatch = []

weight_T=[]

def __init_ (self,name,num_loads,loads):
self.name=name
self.num_loads=num_loads
self.loads=loads.copy()
self.start_list=[]

def dispatch(self,p):  #3C i8] I FE ik 4k
self.light_dispatch=[x for x in range(self.num_loads)]
selfT = 0
for item in self.light_dispatch:
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self.start_list.append(self.T)
self T = self.T + random.randint(1,math.ceil(100*(1-p)))
random.shuffle(self.light_dispatch)

class population:

def __init__(self, DNA fitness,score,true_score):
self. DNA=DNA.copy()
self fitness=fitness
self.score=score
self.true_score=true_score

def get_pop(probability,old_populations):

def

for i in range(Population_num):
if old_populations[i].fitness<probability:
continue
else:
return old_populations[i].DNA

Mutations(DNA,p):
for i in range(DNA_size):
if random.random()<Mutations_rage:
DNA[i].dispatch(p)
return DNA

def create_new_population(old_populations,p):

A,

new_populations=[]

sum_score=0

max_score=0

cross_poit = random.randint(0, DNA_size)

max_population=0

for i in range(Population_num):
father_DNA=get_pop(random.random()*100,old_populations)
mother_DNA=get_pop(random.random()*100,0ld_populations)
son_DNA=father_DNA[:cross_poit]+mother_DNA[cross_poit:]
son_DNA=Mutations(son_DNA,p)#4% 5
DNA_score,true_score=get_score(son_DNA)
son=population(son_DNA,100,DNA_score,true_score)# M #£{5 S HH DN

SN, R R

if max_score<DNA score:
max_score=DNA_score
max_population=i
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sum_score+=true_score

new_populations.append(son)
# with open("./result_task2.txt","a",encoding="utf-8") as f:
# f.write("%s\n"%max_score)
print("##¥ id:",max_population,"max_score:",max_score)
return calculate_fitness(sum_score, new_populations)

def calculate_fitness(sum_score,new_populations):
fitness=0
score_list=[x.true_score for x in new_populations]
score_list=np.array(score_list)
min_score=min(score_list)
score_list=np.array([1/(x.true_score-min_score+1) for x in new_population

sum_score=score_list.sum()
for 1 in range(Population_num):
fitness += (new_populations]i].true_score-min_score+1) / sum_score
*100
new_populations]i].fitness=fitness
return new_populations

import numpy as np

HIE IR IE %
car_ways=|]
all_ways=[]
with open(“cars.txt","r",encoding="utf-8") as f:
lines=f.readlines()
for line in lines:
line=line.strip("\n")
item_arr=line.split(",")
car_ways.append(item_arr[2:])
newcars_ways=[]
with open("newcars.txt","r",encoding="utf-8") as f:
lines=f.readlines()
for line in lines:
line=line.strip("\n")
item_arr=line.split(",")
newcars_ways.append(item_arr[2:])
car_ways[15]=newcars_ways[0]
car_ways[34]=newcars_ways[1]
car_ways[49]=newcars_ways[2]
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#IE 144 2id B BE AR
cross2id={}
all_road=np.zeros(shape=(8000,8000))
with open(“streets.txt","r",encoding="utf-8") as f:
lines=f.readlines()[1:]
for line in lines:
line = line.strip("\n")
item_arr = line.split(",")
if int(item_arr[1])==415 and int(item_arr[2])==5545:
continue
else:
for i,crossl in enumerate(item_arr[0].split("-")):
cross2id[crossl]=int(item_arr[i+1])
all_road[int(item_arr[1])][int(item_arr[2])]=int(item_arr[3])

HIEIIB A TE B PP R VIR
ways_clash=np.zeros(shape=(8000,8000))
for car_way in car_ways:
for item in car_way:
start_cross,end_cross=item.split("-")
start_crossid=cross2id[start_cross]
end_crossid=cross2id[end_cross]
ways_clash[start_crossid][end_crossid]=ways_clash[start_crossid][end_cr
ossid]+1

ways_mask=ways_clash.copy()
ways_mask[ways_mask>1]=1
count_car_reach=np.sum(ways_mask,0)
print(np.max(count_car_reach))
used_road=all_road*ways_mask
index_clash=np.argwhere(ways_clash>1)[:,1]
value_clash=count_car_reach[index_clash]
all_share_way=np.argwhere(ways_clash>1)[:,1]

HIEIR A TE I id
car_way_ids=[]
for car_way in car_ways:
temp_list=[]
for item in car_way:
start_cross,end_cross=item.split("-")
start_crossid=cross2id[start_cross]
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end_crossid=cross2id[end_cross]
temp_list.append("%s-%s"%(start_crossid,end_crossid))
car_way_ids.append(temp_list)

R
roles={}
start_roles=[]
start_populations=[]  #¥JaEFPEE
start_ DNA=[]
for item in list(set(index_clash)):
col=ways_mask.transpose()[item]
index_cross=np.argwhere(col>0)
cross_with_road=col.sum()
roles[str(item)]={}
sort_=[]
for i,cross in enumerate(index_cross):
#name:[green_start_time,green_time,T,pass_time]
roles[str(item)][str(cross[0])+"-"+str(item)]=[i,1,int(cross_with_road),all_r
oad[cross[O]][int(item)]]
sort_.append(str(cross[0]))
start_DNA.append(crossing(item,int(cross_with_road),sort_))

def find_cross_info(start_ DNA,end_id):
for item in start_ DNA:
if item.name==int(end_id):
return item
return -1

def get_score(start_ DNA):
cross_wait_time={}
for index in index_clash:
cross_wait_time[str(index)]={"wait_time":0,"T":1,"num":0}
clash_road = np.argwhere(ways_clash > 1)
rest_counter = {}
score=0
for i, item in enumerate(car_way_ids):
now_pass_time = 1
clash_ways = []
for it in item[1:]:
if int(it.split("-")[1]) not in index_clash:
now_pass_time += all_road[int(it.split("-")[O]D][int(it.split("-")
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else:

now_pass_time = now_pass_time + all_road[int(it.split("-")

[OD][int(it.split("-")[1])]

art_list[x], T]

art_list[x], T]

[x],start_list[x+1]]

clash_ways.append([it, now_pass_time])
end_id = itsplit("-")[1]
cross_info=find_cross_info(start_ DNA,end_id)
T=cross_info.T
score+=T
order=cross_info.light_dispatch
start_list=cross_info.start_list
roads=cross_info.loads
index_time={}
for x,key in enumerate(roads):

if len(roads)==1:

index_time["%s-%s" % (key, end_id)] = [order[x], st

break
if x+1==len(roads):
index_time["%s-%s" % (key, end_id)]

[order[x], st

else:
index_time["%s-%s"%(key,end_id)]=[order[x],start_list

# if now_pass_time % T != index_time[it]:

# wait_time = T - (now_pass_time % T)

# else:

if now_pass_time%T>=index_time[it][1] and now_pass_time%

T<index_time[it][2]:

x_time[it][0])%T

wait_time=0
else:
wait_time = (T-now_pass_time%T+index_time[it][0]*inde

if cross_wait_time[end_id]["wait_time"]:
cross_wait_time[end_id]["wait_time"]+=wait_time
cross_wait_time[end_id]["T"] =T
cross_wait_time[end_id]["'num"] = cross_info.num_loads

else:
cross_wait_time[end_id]["wait_time"]=wait_time
cross_wait_time[end_id]["T"] = T
cross_wait_time[end_id]["'num"] = cross_info.num_loads

now_pass_time = now_pass_time + wait_time

if it 1= item[-1]:

32



now_pass_time += 1
rest_counter[str(i)] = {"now_pass_time": now_pass_time, "clash_ways":

clash_ways}
# m_list=[]
# for item in cross_wait_time.values():
# T=item["T"]
# num=item["'num"]
# m_list.append((num=T-item["wait_time"])/T)
# sum_m=np.array(m_list).sum()
# print(sum_m)
sum_m = 0
m_list = []

for item in rest_counter.values():
time = item['now_pass_time"]
if time <= 858:
m = 250 + (858 - time)
else:
m =20
sum_m += m
m_list.append(m)
return sum_m,score

start_sum_score=0
start_max_score=0
for i in range(Population_num):
for j in range(DNA_size):
start_DNA[j].dispatch(0)
DNA_score,true_score=get_score(start_ DNA)
print(DNA_score)
if DNA_score>start_max_score:
start_max_score=DNA_score
start_sum_score+=DNA_score
start_populations.append(population(start_DNA,100,DNA_score,true_score))
print("start_max_score:",start_max_score)

old_populations=calculate_fitness(start_sum_score,start_populations)

for I in range(iterations_num):
new_population=create_new_population(old_populations,i/iterations_num)
old_populations=new_population.copy()

result_roles=([]

result_score=0
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for item in old_populations:
if result_score<item.score:
result_score=item.score
result_roles=item.DNA
np.save("./temp_result_2" result_roles)

MF= 08 2 BEREES

import numpy as np

#test
a=[[0,1,2],[1,2,4]]
a=np.array(a)
b=np.sum(a,0)

HIEAT IR 22 TE %
car_ways=|]
all_ways=[]
with open(“cars.txt","r",encoding="utf-8") as f:
lines=f.readlines()
for line in lines:
line=line.strip("\n")
item_arr=line.split(",")
car_ways.append(item_arr[2:])
print(car_ways[0])

#I% 1 44 2id T8 B% 513
cross2id={}
all_road=np.zeros(shape=(8000,8000))
with open(“streets.txt","r",encoding="utf-8") as f:
lines=f.readlines()[1:]
for line in lines:
line = line.strip("\n")
item_arr = line.split(",")
for i,crossl in enumerate(item_arr[0].split("-")):
cross2id[crossl]=int(item_arr[i+1])
all_road[int(item_arr[1])][int(item_arr[2])]=int(item_arr[3])
print(np.argwhere(all_road[415]>0).__len_ ()
s=cross2id["ffef"]
all_road=all_road.tolist()
nums=(]
for ,row Iin enumerate(all_road):
for j,col in enumerate(row):
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if coll=0:
if i==415 and j==5545:
continue
else:
nums.append([i,j,col])
id2cross={v:k for kv in cross2id.items()}

import heapq
class graph:
def _init_ (self,num ma):
self.edge={}
self.dic=[ma]*(num)
def add(self,u,v,w):
if u in self.edge:
self.edge[u].append((v,w))
else:
self.edge[u]=[(v,w)]
def dijkstra(self,start,n):
dis=self.dic
dis[start]=0
heap=(]
path = [[J]] * len(dis) # source | H ALY 5 i F S 4%
path[start] = [start]
visit=[0 for i in range(len(dis))]
for I in self.edge[start]:
dis[i[0]]=i[1]
heapg.heappush(heap,(i[1],i[O))# [1] N ZIABUE, i[O AZ A, Ms
tart &4 2 H AR I A HE
path[i[0]]=[i[0]] # M3 JE¥EINC IR LRI~ sorcer 1% S

while heap!=[]:
vic=heapq.heappop(heap)# i H & /Nl
if visitlvic[1]]==1:# W@, WA FR
continue
visit[vic[1]] = 1# iCFHH A
if vic[1] not in self.edge# B b 1A B H HIEEN 0 1Y A
continue
for i in self.edge[vic[1]]:
if dis[i[0]]>dis[vic[1]]+i[1]:# FIWT & 75 Fa5th
dis[i[0]]=dis[vic[1]]+i[1]# #a5thils
heapg.heappush(heap,(i[1],i[0])# Fatidd a2 I 2 5 i1 A
fEHE
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path[i[0]] = path[vic[1]][] # &l source | L4215 £
)1 KB A
path[i[0]].append(i[0]) # FFHEEINCHETT HRIA so
rcer %1 m I B R R AT
self.dic=dis
return path
def printf(self):
print(self.dic)
if _name__ == "_main_"
# nums = [[0,2,10],[0,4,30],[0,5,100],[1,2,5],[2,3,50],[3,5,10],[4,5,60],[4,3,20]]
dis_list=[cross2id["bhej"],cross2id["cddh"],cross2id["bjfh"]]
n, m = 8000, len(dis_list)
# n,m=6,8
g=graph(n,1000000000000)
for i in nums:
if i[0]==415:
print(i)
g.add(i[0],i[1].i[2])
path=g.dijkstra(cross2id["ebf"],n)
g.printf()
with open("./newcars.txt","w" ,encoding="utf-8") as f:
for p in path:
print(p)
if p!'=[] and p[-1] in dis_list:
f.write("%s\n"%p)
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