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Bt %

IRIZFF{XHS

ARSI FE R s FH AR P o B OIS, 08 MATLAB ARG,
P EEF LA RS, BRI
1) ERE (main.m)

%% EFET %%

%k T

%2017 Hfsih 5

%2017.4.21

%2017.4.24 B FHEZES AN EEIEEIAA
%2017.4.24 B2, W UISCRBIME, JFOEE AR

%% WIihHtk

close all;

clear;

clc;

%% T A\HIE

path="D:\"LAF STV L AF 78 A\ 2 4500\2017 49 38\2017 381 B 1 5 A6 B AR S5 28 18 H\2017
IE BT T A R BT 26 A L

passenger_name="requests.csv';

taxi_name="taxi.csv";

p=csvread([path,'\',passenger_name],1,1);

t=csvread([path,\',taxi_name],1,1);

%%

start_x=p(:,1);

start_y=p(:,2);
start_position=[start_x,start_v];
end_x=p(:,3);

end_y=p(:,4);

end_position=[end_x,end_v];

%t A4
taxi_x=t(;,1);
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taxi_y=t(:,2);
taxi_position=[taxi_x,taxi_y];
t_position_now=taxi_position;
p_num=length(start_x);

t_num=length(taxi_x);

YH A EATHIEE (km/min)

v=1;

%%9%%%%%%%%%%%%%%% B B o AL M Kk B oE . W % R &4 RN AR
%% %% %% %% %% %% %% %% %%

d_start2end_p_num=1;%%t 3% ¥k 5t

d_farrest_t_num=1;%xX %1

max_total_time=zeros(d_start2end_p_num,d_farrest_t_num);% M H4 H 25 B4 7 B 3 30 e % % 58
(1 o A N (]

max_total_beside_taxi=zeros(d_start2end_p_num,d_farrest_t_num);% M3 T 5 — B I 46, 3
e 25 3% 56 1) f A I [

max_wait_time=zeros(d_start2end_p_num,d_farrest_t_num);%3f % () i K 25 45 i) ]
max_total_p=zeros(d_start2end_p_num,d_farrest_t_num); %3 % & K L 45|~ ZE )
taxi_used_all=zeros(d_start2end_p_num,d_farrest_t_num);% /7 FiJ i FHL 25 %k
int_flag_all=zeros(d_start2end_p_num,d_farrest_t_num); %%k %
sum_total_time=zeros(d_start2end_p_num,d_farrest_t_num);% k4 258 i 4 e 242 5 1 B B
sum_total_beside_taxi=zeros(d_start2end_p_num,d_farrest_t_num);% AN 5H 5 55— AN e i) 7],
BT e 5 Jel I [

sum_wait_time=zeros(d_start2end_p_num,d_farrest_t_num);:% i & 2 &5 43 I [7] 1) i Al
sum_total_p=zeros(d_start2end_p_num,d_farrest_t_num);% 5 3% b 25 51 T ZE i [a] ) s A
p_no_taxi=zeros(d_start2end_p_num,d_farrest_t_num):% >k _EZEH A
d_start2end_p_change=linspace(0,0.1,d_start2end_p_num);

d_farrest_t change=linspace(1,50,d_farrest t num);

for d_start2end_p_count=1:d_start2end_p_num
for d_farrest t count=1:d_farrest t num
d_start2end_p=d_start2end_p_change(d_start2end_p_count);% e 7% H i 5 2 28 & R1{E
d_farrest_t=d_farrest_t_change(d_farrest_t_count);% H 1 4= f e #H 55 15 1
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S TIRE

%% & LAHRZHL
flag_p=zeros(p_num,1);% M M F S, 0 KR E%E, -1 HANRE
flag_t=zeros(t_num,3); %N EH %, L= E, 0 AZAERAAN -1 NAH

wait_time=99999*ones(p_num,1); %% 7 7 it 2 155 i (1]
total_p=zeros(p_num,1); %53 & 23k B 10
d_same_taxi=0.5;%[q] e — i 4= ) T K 5%
d_start2end_p=0.02;%3& % [ i 1 21 2% rii B {E
d_farrest_t=10;% H FH 7= izt B 29 BB

%% 46175 {50 1 ]

figure;

scatter(start_x,start_y,'r','fill");

hold on;

% scatter(end_x,end_y,'qg", fill");

% hold on;

scatter(taxi_x,taxi_y,'b', fill");

legend('start','taxi');

%% 2, WORHHSESEEE/NT 500 K, AIREWREN N M2 iR

d_p=abs(start_x-end_x)+abs(start_y-end_y);
flag_p(d_p<d_start2end_p)=-1;
wait_time(d_p<d_start2end_p)=-1;% 5 #7Z& fF i [A]
d_p2p=d(start_position,start_position);

%% FHREE B EE A il BN S B A N R AR
distance=d(start_position,taxi_position);
[d_nearest_p,nearest_p]=sort(distance,1); % 4 5T 1) A

[d_nearest_t,nearest_t]=sort(distance,2);% 5 N it it 7

%% £, WIRFTA NERE I AR (10km BLE), AT %

if ~isempty(find(d_nearest_p(1,:)>d_farrest_t))
flag_t(find(d_nearest_p(1,:)>d_farrest_t),1)=-1;
flag_t(find(d_nearest_p(1,:)>d_farrest_t),2)=-1;
flag_t(find(d_nearest_p(1,:)>d_farrest_t),3)=-1;
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end
%% HEAT NZEILHC, Ik REDF A
t_remain=find(flag_t(;,1)==0);
p_remain=find(flag_p==0);
distance_remain=d(start_position(p_remain,:),taxi_position(t_remain,:));
[d_nearest_p_remain,nearest_p_remain]=sort(distance_remain,1);% 4= &1 i\
[d_nearest_t_remain,nearest_t_remain]=sort(distance_remain,2);%E N\ &1 i) 4
if ~isempty(find(d_nearest_p_remain(1,:)>d_farrest_t, 1))
flag_t(t_remain(find(d_nearest_p_remain(1,:)>d_farrest_t)),:)=[-1,-1,-
1]; %#ok<*FNDSB>
end
p_special=[];
t_special=[];
for t_count=1:length(t_remain)
p_temp=nearest_p_remain(1,t_count);%H %= f i (1A
if t_count==nearest_t_remain(p_temp,1)&&flag_t(t_remain(t_count),1)==0%E A\ &
L%, AR ZE RS /T 500 oK
p_special=[p_special,p_remain(p_temp)];
t_special=[t_special,t_remain(t_count)];
end
end
matrix_special=zeros(length(p_special)); %44 A & 7] LL [F 3 i) A
matrix_special(:,1)=p_special;
for special_count=1:length(p_special)
temp=1;
for count=1:length(p_special)
if
d(start_position(p_special(special_count),:),start_position(p_special(count),:))<d_same_taxi&&cou

nt~=special_count

[path,total_wait,total]=istogether(0,p_special(special_count),p_special(count),t,p);
if ~isempty(path)
temp=temp+1;
matrix_special(special_count,temp)=p_special(count);

end
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end
end

end

%% X BETFAERINFIWTRETS =D NP
plan=[1;%77 %, 312 %), W%, EBENE, SREE, FEBY, SR, B
T
p_together=p_special(find(matrix_special(:,2)~=0));
t_together=t_special(find(matrix_special(:,2)~=0));
p_pairs=zeros(length(p_together),2);
p_pairs(:,1)=1:length(p_together);
p_pairs(:,2)=p_together;
matrix_together=matrix_special(find(matrix_special(:,2)~=0),:);
for together_count=1:length(p_together)
first_p=matrix_together(together_count,1);
second_num=length(find(matrix_together(together_count,:)~=0));
for second_count=2:second_num
second_p=matrix_together(together_count,second_count);
second_vector=matrix_together(p_pairs(p_pairs(:,2)==second_p,1),);
third_num=length(find(second_vector~=0));
for third_count=1:third_num
third_p=second_vector(third_count);
if third_p~=second_p&&third_p~=first_p
taxi=t_together(p_pairs(:,2)==first_p);

[path,total_wait,total]=shorestpath\V3(taxi,first_p,second_p,third_p,t,p);
if ~isempty(path)&&isempty(find(total_wait>10))
st=d(taxi_position(taxi,:),start_position(first_p,:));
s1=d(start_position(first_p,:),end_position(first_p,:));
s2=d(start_position(second_p,:),end_position(second_p,:));

s3=d(start_position(third_p,:),end_position(third_p,:));

plan=[plan;[taxi,first_p,second_p,third_p,total wait,path,total,s1+s2+s3+st-total(4)]];
end

end
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end
end

end

%% HRIE P4 AE T R 2 BB AR RIE FER e e RE e — APFZE e 2. TN
0% {1 48 B PR AT MR BN HEF
[sorted_data,sort_index]=sort(plan(:,size(plan,2)),'descend’);
plan_temp=plan(sort_index,:);
WIEH, FRUGEFETTEBERZNAG L4, Ralo S LR ANNAE L, B2
A HEHHER
x=[L:y=[I;
while ~isempty(plan_temp)
%ik W REZ BIERN L
chosen_group=plan_temp(1,2:4);
flag_p(chosen_group(1))=plan_temp(1,1);
wait_time(chosen_group(1))=plan_temp(1,5);% 58 37 4& £ i} ]
flag_p(chosen_group(2))=plan_temp(1,1);
wait_time(chosen_group(2))=plan_temp(1,6);% 5 7 %5 13 i []
flag_p(chosen_group(3))=plan_temp(1,1);
wait_time(chosen_group(3))=plan_temp(1,7);% 58 34& £ i} a]
flag_t(plan_temp(1,1),:)=chosen_group;
t_position_now(plan_temp(1,1),:)=start_position(chosen_group(1),:);
y=[y;chosen_group];
x=[x;plan_temp(1,1)];
WEEAE LT ERRENAE
index_temp=[];
for count_temp=2:size(plan_temp,1)
temp_group=plan_temp(count_temp,2:4);
if
isempty(find(temp_group==chosen_group(1)))&&isempty(find(temp_group==chosen_group(2)))&
&isempty(find(temp_group==chosen_group(3))) %#ok<*EFIND>
index_temp=[index_temp,count_temp]; %#ok<*AGROW>
end
end

plan_temp=plan_temp(index_temp,:);
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end

% &R

figure;

scatter(taxi_x(flag_t(:,1)==0),taxi_y(flag_t(:,1)==0),'fill');

hold on;

scatter(start_x(flag_p==0),start_y(flag_p==0),'r','fill");

hold on;

scatter(start_x(flag_p>0),start_y(flag_p>0),'q", fill");

legend([' A # A4, 3t num2str(length(taxi_x(flag_t(:,1)==0))), #'.[ K L&A, 3t
", num2str(length(start_x(flag_p==0))),'’ \'1,[' €. _EZEHI N, 3£ num2str(length(start_x(flag_p>0))),' A
D;

title('s5 — & =AM ERIN LS5,

axis([0,45,10,40])

%% HHE bk 2 AT T RC 5 ) N ZE T
p_after=p_together(flag_p(p_together)==0);
t after=t_together(flag_p(p_together)==0);

matrix_after=zeros(length(p_after));% SN S - ] N G I (N
matrix_after(:,1)=p_after;
matrix_after(:,1)=p_after;
for after_count=1:length(p_after)
temp=1;
for count=1:length(p_after)
if
d(start_position(p_after(after_count),:),start_position(p_after(count),:))<d_same_taxi&&count~=aft
er_count
[path,total_wait,total]=istogether(0,p_after(after_count),p_after(count),t,p);
if ~isempty(path)
temp=temp+1,
matrix_after(after_count,temp)=p_after(count);
end
end
end

end
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Yol SE REE PIHFIN
p_together_after=p_after(matrix_after(:,2)~=0);

if ~isempty(p_together_after)

t together_after=t_after(matrix_after(;,2)~=0);

matrix_together_after=matrix_after(matrix_after(:,2)~=0,:);

p_pairs_after=zeros(length(p_together_after),2);
p_pairs_after(:,1)=1:length(p_together_after);
p_pairs_after(:,2)=p_together_after;

plan=[];
for together_count=1:length(p_together_after)
first_p=matrix_together_after(together_count,1);
second_num=length(find(matrix_together_after(together_count,:)~=0));
for second_count=2:second_num
second_p=matrix_together_after(together_count,second_count);
taxi=t_together_after(p_pairs_after(:,2)==first_p);
[path,total_wait,total]=istogether(taxi,first_p,second_p,t,p);
if ~isempty(path)&&isempty(find(total _wait>10))
st=d(taxi_position(taxi,:),start_position(first_p,:));
s1=d(start_position(first_p,:),end_position(first_p,:));
s2=d(start_position(second_p,:),end_position(second_p,:));
plan=[plan;[taxi,first_p,second_p,total wait,path,total,s1+s2+st-
total(3)]];
end
end

end

[sorted_data,sort_index]=sort(plan(:,size(plan,2)),'descend");

plan_temp=plan(sort_index,:);

WIEH, FUGEFETTERERZNAS L4, RAEKeS EEANNAS SR, |
BT A G #HRR 78
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while ~isempty(plan_temp)
%il T R BRI L
chosen_group=plan_temp(1,2:3);
flag_p(chosen_group(1))=plan_temp(1,1);
wait_time(chosen_group(1))=plan_temp(1,4);% 5 3 & £ i} ]
flag_p(chosen_group(2))=plan_temp(1,1);
wait_time(chosen_group(2))=plan_temp(1,5);% 5 #5157 i [8]
flag_t(plan_temp(1,1),1:2)=chosen_group;
t_position_now(plan_temp(1,1),:)=start_position(chosen_group(1),:);
WEHAE LT ERRENAS
index_temp=[];
for count_temp=2:size(plan_temp,1)
temp_group=plan_temp(count_temp,2:3);
if
isempty(find(temp_group==chosen_group(1)))&&isempty(find(temp_group==chosen_group(2)))
index_temp=[index_temp,count_temp];
end
end
plan_temp=plan_temp(index_temp,:);
end
Yo1H] [ 7~
figure;
scatter(taxi_x(flag_t(:,1)==0),taxi_y(flag_t(:,1)==0),fill");
hold on;
scatter(start_x(flag_p==0),start_y(flag_p==0),'r", fill');
hold on;
scatter(start_x(flag_p>0),start_y(flag_p>0),'qg’, fill");
legend([' A& # A4, F&' num2str(length(taxi_x(flag_t(:,1)==0))), #",[' & £ %41

A, 3t ' num2str(length(start_x(flag_p==0))), A 1[ & L % m A , it
' num2str(length(start_x(flag_p>0)))," \']);
title( I HFIIAN LT,

axis([0,45,10,40])

WA REPHE 115 L
if ~isempty(find(flag_p(p_special)==0));
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p_still_alone=p_special(find(flag_p(p_special)==0));
t_still_alone=t_special(find(flag_p(p_special)==0));

flag_p(p_still_alone)=t_still_alone;

wait_time(p_still_alone)=diag(d(start_position(p_still_alone,:),taxi_position(t_still_alone,:)));% &
HTAEA I [A]
flag_t(t_still_alone,1)=p_still_alone;
t_position_now(t_still_alone,:)=start_position(p_still_alone,:);

end

end

O] & fiE 7

figure;

scatter(taxi_x(flag_t(:,1)==0),taxi_y(flag_t(:,1)==0),fill");

hold on;

scatter(start_x(flag_p==0),start_y(flag_p==0),'r",'fill");

hold on;

scatter(start_x(flag_p>0),start_y(flag_p>0),'q", fill");

legend([ £# AR 4=, ' num2str(length(taxi_x(flag_t(:,1)==0))),#1.[ £ LK N, F&
", num2str(length(start_x(flag_p==0))),"’ \'1,[' & EZ KA, &' num2str(length(start_x(flag_p>0)))," A
0

title("55 — X ILAC 1 BT A e 2 & B 42 J57);

axis([0,45,10,40])

%% X T HIFTA KA ZEGEAILES, ERRA R UL R ik
whether_flag=ones(t_num,p_num);

int_flag=0;

t_remain=find(flag_t(:,3)==0);

p_remain=find(flag_p==0);

if ~isempty(t_remain)&&~isempty(p_remain)

distance_remain=d(start_position(p_remain,:),taxi_position(t_remain,:));
[d_nearest_p_remain,nearest_p_remain]=sort(distance_remain,1);%E %= 5t [ A
[d_nearest_t_remain,nearest_t_remain]=sort(distance_remain,2);%H A\ i/ [ 4
%47 NZ4=VLAC
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p_special=[];
t_special=[];
for t_count=1:length(t_remain)
p_temp=nearest_p_remain(1,t_count);%H % & i1 1) A
if t_count==nearest_t_remain(p_temp,1)&&flag_t(t_remain(t_count),3)==0%iE
LA, AR 4N ES /T 500 oK

p_special=[p_special,p_remain(p_temp)];

A

&1

t_special=[t_special,t_remain(t_count)];
end
end

while ~isempty(p_special)

num=length(p_special);
for count=1:num
if
d(t_position_now(t_special(count),:),start_position(p_special(count),:))<d_farrest_t
switch length(find(flag_t(t_special(count),:)==0))
case 1% % LB A&HHMNT

taxi_now=t_special(count);
first_p=flag_t(taxi_now,1);
second_p=flag_t(taxi_now,2);

third_p=p_special(count);

[path,total_wait,total]=shorestpathV/3(taxi_now,first_p,second_p,third_p,t,p);
if ~isempty(path)&&isempty(find(total _wait>d_farrest_t))%
AE_EZE R L
flag_p(third_p)=taxi_now;
wait_time(third_p)=total_wait(3);
flag_t(taxi_now,3)=third_p;
else
WUIRARE 4, WARICIRIHERIX AN NAREDH L
whether_flag(taxi_now,third_p)=-1;
end
case 2% % LB &H —MANT

taxi_now=t_special(count);
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first_p=flag_t(taxi_now,1);

second_p=p_special(count);

[path,total_wait,total]=istogether(taxi_now,first_p,second_p,t,p);
if ~isempty(path)&&isempty(find(total_wait>d_farrest_t))%
B LRSI
flag_p(second_p)=taxi_now;
wait_time(second_p)=total_wait(2);
flag_t(taxi_now,2)=second_p;
else
WU RARE L4, NIRRT E M N REPEE
whether_flag(taxi_now,second_p)=-1;
end
case 3% % FA AN
%E# B
taxi_now=t_special(count);
p_now=p_special(count);

flag_p(p_now)=taxi_now;

wait_time(p_now)=d(taxi_position(taxi_now,:),start_position(p_now,:));
flag_t(taxi_now,1)=p_now;
t_position_now(taxi_now,:)=start_position(p_now,:);
end
else
whether_flag(t_special(count),p_special(count))=-1;
end
end

int_flag=int_flag+1;

IS EZN

figure;
scatter(taxi_x(flag_t(:,1)==0),taxi_y(flag_t(:,1)==0),'fill);
hold on;
scatter(start_x(flag_p==0),start_y(flag_p==0),'r",'fill");

hold on;
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scatter(start_x(flag_p>0),start_y(flag_p>0),'g", fill");

legend([ A& A K14, F' num2str(length(taxi_x(flag_t(:,1)==0))),#.[ £ L%
N, 3t ' num2str(length(start_x(flag_p==0))), A [ ©& L % B A , 3
' num2str(length(start_x(flag_p>0)))," \']);

title(['55',num2str(int_flag), VXG5 ');

axis([0,45,10,40])

% BT p_special
t_remain=find(flag_t(:,3)==0);
p_remain=find(flag_p==0);
if isempty(t_remain)||isempty(p_remain)
break;
end
distance_remain=d(start_position(p_remain,:),taxi_position(t_remain,:));

[d_nearest_p_remain,nearest_p_remain]=sort(distance_remain,1);% 5 4= £¢ 1 ff

A

[d_nearest_t_remain,nearest_t_remain]=sort(distance_remain,2);% i A #z i1 [
%

%47 NZ4EDLAC

p_special=[];

t_special=[];

p_special_index=[];
for t_count=1:length(t_remain)
p_temp=nearest_p_remain(1,t_count):%H % & 1T K] A\
if
t_count==nearest_t_remain(p_temp,1)&&flag_t(t_remain(t_count),3)==0%5 A &zt [ %
p_special=[p_special,p_remain(p_temp)];
t special=[t_special,t_remain(t_count)];
p_special_index=[p_special_index,p_temp];
end

end

% FIWULHEE B ARERS B4 ORI S
TARIED %

for judge_count=1:length(p_special)
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p_wait=p_special(judge_count);
t wait=t_special(judge_count);
p_wait_index=p_special_index(judge_count);
if whether_flag(t_wait,p_wait)==-1
t_vector=nearest_t_remain(p_wait_index,:);
for t_wait_index=2:length(t_vector)
t_next=t_remain(t_vector(t_wait_index));
if whether_flag(t_next,p_wait)~=-
1&&isempty(find(t_special==t_next))
t_special(judge_count)=t_next;
break;
end
end
end

end

%

%

end

end

O] P JiE 7~

figure;

scatter(taxi_x(flag_t(:,1)==0),taxi_y(flag_t(:,1)==0),fill");

hold on;

scatter(start_x(flag_p==0),start_y(flag_p==0),'r", fill");

hold on;

scatter(start_x(flag_p>0),start_y(flag_p>0),'q", fill’);

legend([' AR # A4, 3 num2str(length(taxi_x(flag_t(:,1)==0))), 4#"1,[ &K LN, 3£
", num2str(length(start_x(flag_p==0))),’ \'.['© L4 A, 2L num2str(length(start_x(flag_p>0))),' A
1

title([' 28 45 1);

axis([0,45,10,40])

%% TR E]

filename="plan.txt’;
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[total_time,total _beside taxi,taxi_used,total _p]=result(filename,start_position,end_position,taxi_pos

ition,flag_t.t,p);

%% PATHLL, HERS

p_no_taxi(d_start2end_p_count,d_farrest_t_count)=length(start_x(flag_p<=0));% & I %
PN

max_total_time(d_start2end_p_count,d_farrest_t_count)=max(total_time);% M H ¥ 7= 3
FEAL B BT IR IR 78 B B AN [A]

max_total_beside_taxi(d_start2end_p_count,d_farrest_t_count)=max(total_beside_taxi);%
M TS — D IRETTUR, B R E 58 B B K [

max_wait_time(d_start2end_p_count,d_farrest_t_count)=max(wait_time);% 3¢ & I1] & &
SR (]

max_total_p(d_start2end_p_count,d_farrest_t_count)=max(total_p);% e % i K E 45|
ZE I (8]

taxi_used_all(d_start2end_p_count,d_farrest_t_count)=taxi_used;% it ] Hi FH 2= %

int_flag_all(d_start2end_p_count,d_farrest_t_count)=int_flag; %%k %

sum_total_time(d_start2end_p_count,d_farrest_t_count)=sum(total_time)+sum(total_p(find(flag_p<

=0))); Y RE 2L i A 3fe 25 12 5 (14 FH I

sum_total_beside_taxi(d_start2end_p_count,d_farrest_t count)=sum(total_beside_taxi)+sum(total_
p(find(flag_p<=0))); %A F 458 — e f 1], TR 3fe 2 H 58 S [a]
sum_wait_time(d_start2end_p_count,d_farrest_t_count)=sum(wait_time);% Af & 3 % %%
ARF IR R] P S AN
sum_total_p(d_start2end_p_count,d_farrest_t_count)=sum(total_p);% il 5 e % L 4%
ZE A R S AN

end

end

wait_time_new=wait_time;

wait_time_new(find(wait_time_new<0))=0;
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figure;

bar(wait_time_new);

axis([1,1001,0,6]);

xlabel(5E ¢S [E] (mind Y);

ylabel (e % % 5");

%%%%%%%% %% %% %% %9%% %% % %% %% %% %% % %% %% % %% %% %% %% %% %% %%
%%%%% %% %% %% %% %% %% %% %%

DIEEEERH (d.m)

%% T R AR A A X EE 2 %%
%k T

%2017 Hfsil 5

%2017.4.21

function distance=d(p_position,t_position)
%A

%p_position FF AL EALKR, p_num*2
%t_position AL EARR, t_num*2

%
%distance RN R BRI ZE 2 A EE S, p_num*t_num

p_num=size(p_position,1);

t_num=size(t_position,1);

taxi_x=t_position(:,1);

taxi_y=t_position(:,2);

start_x=p_position(:,1);

start_y=p_position(:,2);

if p_num>1||t_num>1
distance=abs(ones(p_num,1)*taxi_x'-start_x*ones(1,t_num))+abs(ones(p_num,1)*taxi_y'-

start_y*ones(1,t_num));

else
distance=abs(taxi_x-start_x)+abs(taxi_y-start_y);

end

3) FIKTA N REZRED L TREH (istogether. m)
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%% FHIBIHNANGES LIE—#%E %%

function [path,total_wait,total]=istogether(taxi,first,second.,t,p);

%4 A

%s1 B ATFIIH R A

%el H N RE LR

%52 BRI A A

%e2 BoATEHILE

it

%path [Ty %, Soik ik

%total_wait PN A [IERRI [H]

%total MBS AN B ARE LB T EMAHN . B RE LEBTHRET
ZE ) S TR

%% HIiatk
path=[];total_wait=Inf;total=Inf;

%% ZHiHH
sl=p(first,1:2);
el=p(first,3:4);
s2=p(second,1:2);
e2=p(second,3:4);
if taxi==0;
taxi_first=0;
else
taxi_now=t(taxi,:);
taxi_first=d(taxi_now,s1);
end
%% H T
beta=1.3;% A LAZ% ZL 1) S L 31
% beta=Inf;% 1 LL % 2 G2 i L 1

if d(s2,e1)>d(s2,e2)%5Li% e % 2
if d(s1,52)+d(s2,e2)+d(e2,e1)<d(s1,el)+d(s2,e2)
if d(s2,e2)/d(s2,e2)<=beta&&(d(s1,s2)+d(s2,e2)+d(e2,e1))/d(s1,el)<=Dbeta
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path=[second,first];
total_wait=[taxi_first,taxi_first+d(s1,52)];
total=[d(s1,s2)+d(s2,e2)+d(e2,e1),d(s2,e2),d(s1,s2)+d(s2,e2)+d(e2,e1)];
end
end
else% ek % 1
if d(s1,52)+d(s2,e1)+d(el,e2)<d(s1,el)+d(s2,e2)
if (d(s1,s2)+d(s2,e1))/d(s1,el)<=beta&&(d(s2,e1)+d(el,e2))/d(s2,e2)<=beta
path=[first,second];
total_wait=[taxi_first,taxi_first+d(s1,s2)];
total=[d(s1,s2)+d(s2,e1),d(s2,e1)+d(el,e2),d(s1,s2)+d(s2,e1l)+d(el,e2)];
end
end
end

end

4) FIET =P RFRER HTEE (whether31s0K. m)

function [index,distance,path]=whether3IsOk(first,second,third,p,distancebefore)

beta=1.3;% n] DL 75 Z 1) 52 LL 5]

startingPoint1=[p(first,1),p(first,2)];%location where the 1st passenger take the taxi
startingPoint2=[p(second,1),p(second,2)];%location where the 2nd passenger take the taxi
startingPoint3=[p(third,1),p(third,2)];%location where the 3rd passenger take the taxi
position1=[p(first,3),p(first,4)]; %1st passenger's destination
position2=[p(second,3),p(second,4)]; %2nd passenger's destination

position3=[p(third,3),p(third,4)]; %3rd passenger's destination

originalDistancel=d(startingPoint1,positionl);
originalDistance2=d(startingPoint2,position2);
originalDistance3=d(startingPoint3,position3);

positionOf4=[startingPoint3;position1;position2;position3];

distanceOf4=zeros(4,4);
for i=1:4
for j=1:4

tmpl=positionOf4(i,:);
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tmp2=positionOf4(j,:);
distanceOf4(i,j)=abs(tmp1(1)-tmp2(1))+abs(tmpl(2)-tmp2(2));
end
end
possibilityPath=[first,second,third; %all possible path
first,third,second
second,first,third,;
second,third,first;
third,first,second;

third,second,first];

overpath=[(d(startingPoint1,startingPoint2)+d(startingPoint2,startingPoint3)+d(startingPoint3,positi
onl))/originalDistancel,... %% L. 4

(d(startingPoint2,startingPoint3)+d(startingPoint3,position1)+d(positionl,position2))/originalDistan
ce2,...

(d(startingPoint3,position1)+d(position,position2)+d(position2,position3))/original Distance3;

(d(startingPoint1,startingPoint2)+d(startingPoint2,startingPoint3)+d(startingPoint3,positionl))/origi

nalDistancel,...

(d(startingPoint2,startingPoint3)+d(startingPoint3,position1)+d(position1,position3)+d(position3,po
sition2))/originalDistance2,...

(d(startingPoint3,position1)+d(positionl,position3))/original Distance3;

(d(startingPoint1,startingPoint2)+d(startingPoint2,startingPoint3)+d(startingPoint3,position2)+d(pos
ition2,positionl))/original Distancel,...
(d(startingPoint2,startingPoint3)+d(startingPoint3,position2))/originalDistance2,...

(d(startingPoint3,position2)+d(position2,position2)+d(positionl,position3))/original Distance3;

(d(startingPoint1,startingPoint2)+d(startingPoint2,startingPoint3)+d(startingPoint3,position2)+d(pos
ition2,position3)+d(position3,positionl))/originalDistancel,...
(d(startingPoint2,startingPoint3)+d(startingPoint3,position2))/original Distance2,...

(d(startingPoint3,position2)+d(position2,position3))/original Distance3;

40




(d(startingPoint1,startingPoint2)+d(startingPoint2,startingPoint3)+d(startingPoint3,position3)+d(pos

ition3,positionl))/originalDistancel,...

(d(startingPoint2,startingPoint3)+d(startingPoint3,position3)+d(position3,position1)+d(positionl,po
sition2))/originalDistance2,...

(d(startingPoint3,position3))/original Distance3;

(d(startingPoint1,startingPoint2)+d(startingPoint2,startingPoint3)+d(startingPoint3,position3)+d(pos

ition3,position2)+d(position2,positionl))/original Distancel,...

(d(startingPoint2,startingPoint3)+d(startingPoint3,position3)+d(position3,position2))/original Distan
ce2,...

(d(startingPoint3,position3))/original Distance3];

total_p=zeros(size(overpath)); %% M %& H 2L 25 2 2= 8]
for count=1:6
total_p(count,:)=overpath(count,:).*[originalDistancel,originalDistance2,originalDistance3];
end
possibilityDistance=[distanceOf4(1,2)+distanceOf4(2,3)+distanceOf4(3,4);
distanceOf4(1,2)+distanceOf4(2,4)+distanceOf4(4,3);
distanceOf4(1,3)+distanceOf4(3,2)+distanceOf4(2,4);
distanceOf4(1,3)+distanceOf4(3,4)+distanceOf4(4,2);
distanceOf4(1,4)+distanceOf4(4,2)+distanceOf4(2,3);
distanceOf4(1,4)+distanceOf4(4,3)+distanceOf4(3,2)];
possibilityDistance_new=[];
possibilityPath_new=[];
total_p_new=[];
for count=1:6
if isempty(find(overpath(count,:)>=beta))
possibilityDistance_new=[possibilityDistance_new;possibilityDistance(count,:)];
possibilityPath_new=[possibilityPath_new;possibilityPath(count,:)];
total_p_new=[total p_new;total_p(count,:)];
end
end

%shorst=find(possibilityDistance==min(possibilityDistance));
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[value,shorst]=min(possibilityDistance_new);
if (value+distancebefore) < (originalDistancel+originalDistance2+originalDistance3)
index=1;
path=possibilityPath_new(shorst,:);
distance=[total_p_new(shorst,:),value];
else
index=0;
path=[];
distance=inf;

end

5 =M REHIFRFITIKZKE (shorestpathV3. m)

%%%%%%%%%% %% %% %% % %% %%shorestpathV 2 release
note%%69%6%%9%6%%% %% % %% % %% % %% %% %% %% % %

%function shorestpathV2 inherits main part from function shorestpath.

%compared with previous version(shorestpath),shorestpathVV2 can also

%(1)show the entire path from the 1st, 2nd and 3rd passenger take the taxi

%one by one to drive them to their destinations via shorestpath.

%(2)calculate the total distance of the entire path(in km)

%(3)calculate the total waiting time of the 3 passengers(but in km,if you want

%to know the accurate time(in sec or hour) ,you can get it by a certain taxi

Y%speed).

9%23rd April,2017

96%%%%6%%6% %% %% %% %% %% %% %% %% %% %% %% %% %% %% %% % %% %% %% %% %
%%%%%%%% %% %% %% %% %% %% %% %% %% %

%input the taxi number and a sequence contains 3 passengers who take the same taxi in order
%output a sequence indicate the shortest path via their destinations

function [path,totalWating,entirePathDistance]=shorestpathV3(taxiNum,first,second,third,t,p)

Y%standardEntirePath=[strcat('taxi_',int2str(taxiNum)),strcat('p',int2str(first),'u’),strcat('p',int2str(seco
nd),'u’),strcat('p',int2str(third),'u’)]
%standard format

entirePath=[taxiNum,first,second,third];%initiate entirePath by a sequence how to take the taxi

taxiStartingPoint=[t(taxiNum,1),t(taxiNum,2)];%location where the No.taxiNum taxi is

startingPoint1=[p(first,1),p(first,2)];%location where the 1st passenger take the taxi

42



startingPoint2=[p(second,1),p(second,2)];%location where the 2nd passenger take the taxi

startingPoint3=[p(third,1),p(third,2)];%location where the 3rd passenger take the taxi

waitingDistancel=d(taxiStartingPoint,startingPoint1);
waitingDistance2=d(taxiStartingPoint,startingPoint1)+d(startingPoint1,startingPoint2);
waitingDistance3=d(taxiStartingPoint,startingPoint1)+d(startingPoint1,startingPoint2)+d(startingPoi
nt2,startingPoint3);

% totalWating=waitingDistancel+waitingDistance2+waitingDistance3 ;%the total waiting time of
the 3 passengers(in km)

totalWating=[waitingDistancel,waitingDistance2,waitingDistance3];

entirePathDistance=waitingDistance3;%initiate entirePathDistance

position1=[p(first,3),p(first,4)]; %1st passenger's destination
position2=[p(second,3),p(second,4)]; %2nd passenger's destination
position3=[p(third,3),p(third,4)]; %3rd passenger's destination
distancebefore=waitingDistance3-waitingDistancel,;
[index,distance,path]=whether31sOk(first,second,third,p,distancebefore);
% index=1
if index==1
%disp('Great! These 3 guys are willing to share a taxi. ")
%possibilityDistance(shorst,:)%to test the codes
entirePath=[entirePath,path];%the entire path from the 1st, 2nd and 3rd passenger take the taxi
%one by one to drive them to their destinations via shorestpath
total_all=distancebefore+distance(4);
entirePathDistance=[distance(1:3),total_all];
%distanceOf4 %ito test the codes
else
path=];
entirePathDistance=0;
entirePathDistance=0;
%disp('Sorry...These 3 guys can not share a taxi.")

end

6)ITEZERHEE (calculate_fee.m)

%% 1HHE A %%
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function [fee_oral,fee_over]=calculate_fee(start_position,end_position,taxi_position,flag_t,t,p);

%% ZHBE

t_num=size(taxi_position,1);
p_num=size(start_position,1);

alpha=3;%%F A B f

beta=0.5;% =] AL 5 F) i LL
cost_taxi_oral=zeros(t_num,1): % A& ZE (48 B
cost_taxi_now=zeros(t_num,1);% 2 J& &4 (146 2%

fee_oral=zeros(p_num,1);%3fe 2 it [ 3fe A4 i -] () e K

fee_now=zeros(p_num,1);% 3% Sz xR AT e %L

fee_over=zeros(p_num,1)% 7%l N 14k
d_p=abs(start_position(:,1)-end_position(:,1))+abs(start_position(:,2)-end_position(:,2));%%F >3 %
B AR BE

[total_time,total beside taxi,taxi_used,total_p]=result(O,start_position,end_position,taxi_position,fl
ag_ttp);
%% it
for t_count=1:t_num
switch length(find(flag_t(t_count,:)>0))%HI W4 7 JLAS A
case 1 %ol [ el
first=flag_t(t_count,1);
fee_oral(first)=alpha*d_p(first);
fee_over(first)=0;
cost_taxi_oral(t_count)=fee_oral(first);
cost_taxi_now(t_count)=cost_taxi_oral(t_count);
case 2 % A B
first=flag_t(t_count,1);
second=flag_t(t_count,2);
cost_taxi_oral(t_count)=alpha*total_beside_taxi(t_count);
fee_oral(first)=alpha*d_p(first);
fee_oral(second)=alpha*d_p(second);
fee_over(first)=(1-beta)*(fee_oral(first)+fee_oral(second)-

cost_taxi_oral(t_count))*d_p(first)/(d_p(first)+d_p(second));
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fee_over(second)=(1-beta)*(fee_oral(first)+fee_oral(second)-
cost_taxi_oral(t_count))*d_p(second)/(d_p(first)+d_p(second));

cost_taxi_now(t_count)=beta*(fee_oral(first)+fee_oral(second)-
cost_taxi_oral(t_count))+cost_taxi_oral(t_count);

case 3 %= A%

first=flag_t(t_count,1);

second=flag_t(t_count,2);

third=flag_t(t_count,3);

cost_taxi_oral(t_count)=alpha*total_beside_taxi(t_count);

fee_oral(first)=alpha*d_p(first);

fee_oral(second)=alpha*d_p(second);

fee_oral(third)=alpha*d_p(third);

fee_over(first)=(1-beta)*(fee_oral(first)+fee_oral(second)+fee_oral(third)-
cost_taxi_oral(t_count))*d_p(first)/(d_p(first)+d_p(second)+d_p(third));

fee_over(second)=(1-beta)*(fee_oral(first)+fee_oral(second)+fee_oral(third)-
cost_taxi_oral(t_count))*d_p(second)/(d_p(first)+d_p(second)+d_p(third));

fee_over(third)=(1-beta)*(fee_oral(first)+fee_oral(second)+fee_oral(third)-
cost_taxi_oral(t_count))*d_p(third)/(d_p(first)+d_p(second)+d_p(third));

cost_taxi_now(t_count)=beta*(fee_oral(first)+fee_oral(second)+fee_oral(third)-
cost_taxi_oral(t_count))+cost_taxi_oral(t_count);

end

end

fee_now=fee_oral-fee_over;

fee_over_together=fee_over(fee_over>0);
fee_oral_together=fee_oral(fee_over>0);

fee_now_together=fee_now(fee_over>0);

figure;
bar(fee_oral,'r");
hold on;
bar(fee_now,'b";

xlabel(Fe% %5 ");
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ylabel('&%71);

legend(E& 3R T R GEFHH SR TT R ERAY;
figure;

bar(fee_oral,'r");

hold on;

bar(fee_now,'b");

xlabel (e % 4 5 ");

ylabel('&%1);

axis([600.5,640.5,0,100]);

legend(‘IEA 37 R, A I T RIREN ),

figure;

bar(cost_taxi_now,'r");

hold on;

bar(cost_taxi_oral,'b");

xlabel(' i 425 '5);

ylabel('&#1);

legend (‘& 2 77 5 m WLUSCER 3% A B 3l U7 R Rl ML 2% ),
figure;

bar(cost_taxi_now,'r");

hold on;

bar(cost_taxi_oral,'b";

xlabel(' tH 4475 );

ylabel('&%71");

axis([220.5,260.5,0,150]);

legend (‘& 2 J7 & m WLUSCER 3% A HE A 3l 7 R Rl ML 2% ),

end

DITEZEE, FFEEF, HaHHRAREREE (result.m)

%% 1FE B, HIZEREH S %%

function
[total_time,total _beside taxi,taxi_used,total _p]=result(filename,start_position,end_position,taxi_pos
ition,flag_t,t,p);

%% ZHE X
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if filename==0;filename="plan.txt"; end
path=["D:\"TAE A\ LB 5 AR B 2 A5\ 2017 44 F8\45 V' filename];
t_num=size(taxi_position,1);

p_num=size(start_position,1);

total_time=-1e-10*ones(t_num,1);

total_p=-ones(p_num,1);%%F e M _EAEF N 4L I
total_beside_taxi=-1e-10*ones(t_num,1); %% 4= M 4= 58 — A 36 2 3106 52 A 3l & 10 L I R
%% 15 A

taxi_used=length(find(flag_t(:,1)>0));

fid=fopen(path,'wt);

fprintf(fid,'%d\n',taxi_used);

%% JTUa 5
for t_count=1:t_num
switch length(find(flag_t(t_count,:)>0))% ¥ W44 7 JLAN A
case 1

first_p=flag_t(t_count,1);

total_time(t_count)=d(taxi_position(t_count,:),start_position(first_p,:))+d(start_position(first_p,:),en
d_position(first_p,:));
total_beside_taxi(t_count)=d(start_position(first_p,:),end_position(first_p,:));
total_p(first_p)=d(start_position(first_p,:),end_position(first_p,:));
fprintf(fid,'%d,%d,%d\n",t_count,first_p,first_p);
case 2
first_p=flag_t(t_count,1);
second_p=flag_t(t_count,2);
[path,wait,total]=istogether(t_count,first_p,second_p,t,p);
if ~isempty(path)
total_time(t_count)=total(3)+wait(1);
total_beside_taxi(t_count)=total(3);
total_p(first_p)=total(1);
total_p(second_p)=total(2);
fprintf(fid,'%d,%d,%d,%d,%d\n",t_count,first_p,second_p,path(1),path(2));
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else
t_count

end

case 3

first_p=flag_t(t_count,1);

second_p=flag_t(t_count,2);

third_p=flag_t(t_count,3);

[path,wait,total]=shorestpathV/3(t_count,first_p,second_p,third_p,t,p);

if ~isempty(path)
total_time(t_count)=total(4)+wait(1);
total_beside_taxi(t_count)=total(4);
total_p(first_p)=total(1);
total_p(second_p)=total(2);
total_p(third_p)=total(3);

fprintf(fid,'%d,%d,%d,%d,%d,%d,%d\n",t_count,first_p,second_p,third_p,path(1),path(2),path(3));
else
t_count

end

end

end

fclose(fid);

p_no_taxi=find(total_p==-1);

for count=1:length(p_no_taxi)

total_p(p_no_taxi(count))=d(start_position(p_no_taxi(count),:),end_position(p_no_taxi(count),:));

end
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