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M R

Bk 3

MATLAB J5/CAG

%t A E
function [W] = Entropy Method (Z)
[n,m]=size(Z) ;

d=zeros (1, m) :

for i=1:m
x =7(0,1);
p = x./sum(x) ; M2 Hi [

e = —sum(p .* mylog(p)) / mylog(n) ;%5 2 JH
d(i)=1-e;%f5 SR HME
end

W=d. /sum(d) ; %L

end
PR 4
MATLAB J5/CHG .

function [lnp] = mylog(p)
n = length(p); % MERKE
Inp = zeros(n, 1); % WG M4,
for i = 1:n % JFUGTEIA
if p(i) == 0 % WRH i PLERNO
Inp(i) = 0; % MARMERIE i MEREN 0
else
Inp(i) = log(p(i));
end
end

end

%% WESANIETESANEIE
opts = spreadsheetImportOptions("NumVariables”, 1);

% e TAERFIEHE
opts. Sheet = “Sheetl”;
opts. DataRange = “B1:B352”;

% T € 5 A PRANR Y

opts. VariableNames = “VarName2”;

opts. VariableTypes = “string”;

% e EEt
opts = setvaropts (opts, “VarName2”, “WhitespaceRule”, “preserve”);

opts = setvaropts (opts, “VarName2”, “EmptyFieldRule”, “auto”);
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% FNEE
citicesname = readmatrix("D:\ % 2% & £ 3K 8\ A 2% # OB\ B fE E B\ & AR D

\question2\citices name.x1sx”, opts, “UseExcel”, false):

%% 7 AR I A AR B

clear opts

%IEFIAL Positivization =AMAAZE 708 HETALFLRIZI A& 280 Kfabnde iy H AT abH
P IR
%dian HH AR B R IE M AL S R 8 1)
function [posit x]=Positivization(x, type, i)
if type==1 %t/
posit x=max (x)—x;
%posit x=1./x SUWIRZFNEHE 2K T 0 o] DUXHFE IE A1l
elseif type==2%r[a]%y
best=input C i ARERIME: ") ;
M=max (abs (x~best)) ;
posit x=1-abs (x-best) /M;
elseif type==3%[X [a]%y
a=input C IERIAXE TR: 7))
b=input C EHIA XA ER: ")
MM=max (a—min (x), max (x) —b) :
posit x = zeros(size(x, 1), 1):
for i=1:size(x, 1)
if x(i)<a
posit x(i)=1-(a—x(i))/MM;
elseif x(i)>b
posit_x(i)=1-(x(i)-b) /MM;
else
posit x(i)=1;
end
end
else
disp C THIERHASRIRED)
end

end

citicesnameimport;

question2dataimport;

[n,m] = size(question2data) ;

disp([" A" num2str (n) " PMPEMXR A" num2str (n) " DMIEGHERR 1)

judge=input ([’ iX’ num2str (m) > MEFF R HZEIEFALE, FEFRA 1 ATFEFBRA 0 " 1);
if judge==1
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Position=input C M AFEIE[ALACE M) tan 2, 3, 6 FIFEEAH MMAL2,3,6]:  7);
disp C {EMNX LT o0 RIS A FRFRET (1. B/ 2. dpfa il 3. X[ajil) )
Type=input C [k 2 3 6 #A @R/ Xa 2 e Wis (1, 3,2]:  7);

for i=1:size(Position, 2)

question2data(:, Position(i))=Positivization(question2data(:, Position(i)), Type(i), Positio
n(i));
end
disp C IEFAGJEHIFEREN X=") ;
disp (question2data) ;
end
WhrELL
Z = question2data ./ repmat (sum(question2data. *question2data) . 0.5, n, 1);
disp C ArifEACFERE Z = 7)
disp(Z)

disp ("TEHIAZ A HREG PR &, FEmA 1L, AHEmRA07)
Judge = input C FMIAR T HEMME: ) ;
if Judge == 1
if sum(sum(Z<0)) >0
disp C ARAEACHERE s A7 7E S8 IEAE BORTAR AL )
for j=l:m
minn=min (Z(:, j));
maxx=max (Z (:, j));
for i=1l:n
7 (i, 7)=(Z(, j)-minn) / (maxx-minn)
end
end
disp C FrEfL e %R 2= 7))
disp(Z);
end
W = Entropy Method(Z) ;
disp C JBLERE RIAEN: 7)),
disp(W);
else

W=ones(1,m) ./ m ; %SUURATHZIBEGENBCEAAE, RIFN 1/m

end
DP=sum([W.*%x (Z - repmat(max(Z),n, 1)) .~ 2 1,2) .~ 0.5:% IS
DN = sum([W.*% (Z - repmat(min(Z),n, 1)) .~ 2 1,2) .~ 0.5:%HHEE
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S =DN./ (D_P+D_N) ;AT HGTRE (AT R47950)

disp C 5 IF5 7: )

S

stand S = S / sum(S) %4353 H—4b I J5 & 77 =AM 1
[sorted S, index] = sort(stand S , descend’);

disp C #&30 NEBRASIT %R 20l 7)),

disp (index) ;%5 ZH 4

% BT B RAF S R
foundValues = [];
W ST A, — XM
for i=1:length(index)
for j=1:length(index)
%3 JJ] citiesname BXFRXT NI T 44
if index (i, 1)==j
foundValues=[foundValues, citicesname (j, 1) ]
disp(citicesname(j, 1))
end
end
end

foundValues=foundValues’ ;

Yfe 4 4 R
best city = [J;
for i=1:352
best city = [best city, foundValues(i,1)];
end

best city=best city ;

mergedTable = table(best city, sorted S(1:352), ’VariableNames’, { BestCity’ , ' SortedS’});
% FEK S5 N Excel
writetable (mergedTable, ’best city.xlsx’);

%% WEFNIETHFANEIE
opts = spreadsheetImportOptions("NumVariables”, 6);

% fax TAERATEH
opts. Sheet = “Sheetl”;
opts.DataRange = "B2:G353";

% ¥8 €| PRI
opts. VariableNames = [“VarName2”, “VarName3”, “VarName4”, “VarName5”, “VarName6”
“VarName7”];

opts. VariableTypes

[“double”, “double”, “double”, “double”, “double”, “double”]:
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% FNEHE
question2data = readtable ("D:\¥{ 2 F AR B\ B 2% AR \ K2 @A\ ARA R 1D

\question2\question2 data.x1sx”, opts, “UseExcel”, false);

(RS S B

question2data = table2array(question2data) ;

%% 5 BRI AR 5

clear opts

(AR 46/

topcitiesimport;

% BRI T AR A RS B

% BAEITE, B9

num cities = size(topcities, 1);

scores = table2array(topcities(:, 3));
tickets = table2array(topcities(:, 4));

play durations = table2array(topcities(:, 5));

% A I8 AN [A]
traffic times = randi ([1, 2], num cities, num cities);

traffic_times(logical (eye(size(traffic times)))) = 0;

% A2 38 R A
traffic costs = randi ([100, 200], num cities, num cities);

traffic_costs(logical (eye(size(traffic costs)))) = 0;

% XA E: 2T AT 1 BT
x = optimvar C x’, num cities, num cities, Type’, ~integer’, ' LowerBound , 0, ’UpperBound’,

1;

% X HIRERE: HAALNF DRI
objective = fcn2optimexpr (@(x) sum(scores .* sum(x, 2)), X);
prob = optimproblem( ObjectiveSense’, ’maximize’);

prob. Objective = objective;
% WSINZIR AT
% BFIEZIP: SR T 144 /M)

time constraint = sum(play durations) + sum(sum(traffic times .* x)) <= 144;

prob. Constraints. timeConstraint = time constraint;

% EIRITTZAIA: AR
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start city = 3; % &) MHNE=HTH

start constraint = sum(x(start city, :)) == 1;

prob. Constraints. startConstraint = start constraint;

% PR STIHLIR: REAICT AYE AN REEE T RO B (B AR 3T A B3 T )
flow balance = optimconstr(num cities — 1, 1);
index = 1;
for i = 1l:num cities
if i 7= start city
flow balance(index) = sum(x(:, i)) == sum(x(i, :));
index = index + 1;
end
end

prob. Constraints. flowBalance = flow balance;

% AT RN — AT 5
exit constraint = sum(sum(x, 2) — sum(x, 1)’) == 1;

prob. Constraints. exitConstraint = exit constraint;

% SR A]
options = optimoptions( intlinprog’, ’Display’ , *off’);

[sol, fval, exitflag, output] = solve(prob, ’Options’, options);

% WIRER
if exitflag > 0
disp( Optimal route found:’);
for i = 1l:num cities
for j = l:num cities
if sol.x(i, j) > 0.5
fprintf C Travel from city %d to city %d\n’, i, j);
end
end
end
fprintf ( Total score: %.2f\n’, fval):
else
disp( No feasible solution found.’);
disp(output. message) ;

end

WL

topcitiesimport;

% BRI T B AT A5 B
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num cities = size(topcities, 1);

scores = table2array(topcities(:, 3)); % HEED
tickets = table2array(topcities(:, 4)); % [J2Z2%H

play durations = table2array(topcities(:, 5)); % JIthI&K

% FATL AR RSCAZ T8 N () R R
traffic times = randi([1, 10], num cities, num cities);

traffic times (logical (eye(size(traffic times)))) = 0;

% FEAILA BSCAZ I8 B R R
traffic costs = randi([100, 1000], num cities, num cities);

traffic costs(logical (eye(size(traffic costs)))) = 0;

% ESREAE: EEMMNETE 1 BT j
x = optimvar C x’, num cities, num cities, ' Type’, ~integer’, ' LowerBound , 0, ’UpperBound’,

D;

% & SCHPREREL: S/ M T EERIAS I8 1) 9
ticket cost = sum(tickets .* sum(x, 2)); % HHEIIEDZH
traffic cost = sum(sum(traffic costs .* x)); % IHHEAHH

total cost = ticket cost + traffic cost;

prob = optimproblem( ObjectiveSense’, 'minimize’);

prob. Objective = total cost;

% ININL KA

% B2 SR 144 /N
time constraint = sum(play durations .* sum(x, 2)) + sum(sum(traffic times .* x)) <= 144;

prob. Constraints. timeConstraint = time constraint;

% EUEMW AL TN K
start city = 1; % fBis) MNEE—A T
start constraint = sum(x(start city, :)) == 1;

prob. Constraints. startConstraint = start constraint;

% UESTIEA R BT B HEA S TR TS CBRE AR I TR BT )
flow balance = optimconstr (num cities - 1, 1);
index = 1;
for i = 1l:num cities
if i 7= start city
flow balance(index) = sum(x(:, i)) == sum(x(i, :));
index = index + 1;

end
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end

prob. Constraints. flowBalance = flow balance;

% HEEATZ R RN — AT 5
exit constraint = sum(sum(x, 2) — sum(x, 1)) == 1;

prob. Constraints. exitConstraint = exit constraint;

% SR fig i @t
options = optimoptions( intlinprog’, ’Display’ , *off’);
[sol, fval, exitflag, output] = solve(prob, ’Options’, options);

% TWRER
if exitflag > 0
disp( Optimal route found:’);
for i = 1l:num cities
for j = l:num cities
if sol.x(i, j) > 0.5
fprintf C Travel from city %d to city %d\n’, i, j);
end
end
end
fprintf ( Total cost: %. 2f\n’, fval);
else
disp( No feasible solution found.’);
disp (output. message) ;

end

%o B P ANEIUF T NEE

opts = delimitedTextImportOptions ("NumVariables”, 5);

% +8 R Yo Bl AN 4 B AT
opts.Datalines = [2, Inf];

_nr

opts.Delimiter =

% +8 725 A FR AT
opts. VariableNames = [“VarNamel”, “VarName2”, “VarName3”, “VarName4”, “VarName5”];

[”string”, ”“string”, “double”, “double”, “double”];

opts. VariableTypes

% 8E SR ENE
opts. ExtraColumnsRule = “ignore”;

opts. EmptyLineRule = “read”;

% F8EArEE T
opts = setvaropts (opts, [“VarNamel”, ”“VarName2”], “WhitespaceRule”, “preserve”);

opts = setvaropts (opts, [“VarNamel”, “VarName2”], “EmptyFieldRule”, “auto”);
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% FNEE

topcities = readtable(“top cities. csv”, opts);

W SR I 2

clear opts

%o B P NI NEE

opts = spreadsheetImportOptions ("NumVariables”, 5);

% F&E TAEFRAEHE
opts. Sheet = “Sheetl”;
opts. DataRange = “A2:E186”;

% +8 725 A FR AT
opts. VariableNames = [“VarNamel”, ”“VarName2”, “VarName3”, “VarName4”, “VarName5”];

opts. VariableTypes = [“string”, ”string”, “double”, “double”, “double”];

% F&EArEE T
opts = setvaropts (opts, [“VarNamel”, ”“VarName2”], “WhitespaceRule”, “preserve”):;

opts = setvaropts (opts, [“VarNamel”, “VarName2”], “EmptyFieldRule”, “auto”);

% FNEHE

citices = readtable(“citiceswithmountain. x1sx”, opts, “UseExcel”, false);

%% TR I A AR B

clear opts

% RHOC, T EHe

citiesimport;

% FREUI T R AR S5 2

citiesnum = size(citices, 1):

scores = table2array(citices(:, 3)); % =AED
tickets = table2array(citices(:, 4));: % [TZ2%H

play durations = table2array(citices(:, 5)); % Il &

% BEMLAE A2 I s () KB [
traffic times = randi([1, 10], citiesnum, citiesnum);

traffic_times(logical (eye(size(traffic times)))) = 0;

% BEMLA A 2 R

traffic costs = randi ([100, 1000], citiesnum, citiesnum);
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traffic costs(logical (eye(size(traffic costs)))) = 0;

% ESREAE: BEMMNETE 1 BT j
x = optimvar C x’, citiesnum, citiesnum, ’Type , ’integer’, ’LowerBound, 0, ’UpperBound’,

D;

% & SCHPREREL: S/ M TR A AS I8 1) o
ticket cost = sum(tickets .* sum(x, 2)); % HHEIIEDZH
traffic cost = sum(sum(traffic costs .* x)); % IHHEAHH

total cost = ticket cost + traffic cost;

prob = optimproblem( ObjectiveSense’, 'minimize’);

prob. Objective = total cost;

% ININLHR KA

% BFIEZIPR: SR T 144 /M)
time constraint = sum(play durations .* sum(x, 2)) + sum(sum(traffic times .* x)) <= 144;

prob. Constraints. timeConstraint = time constraint;

% UESTIEA R BT B HEA S TR TS CBR NS T AT B i)
flow balance = optimconstr(citiesnum - 2, 1);
index = 1;
for i = l:citiesnum
flow balance (index) = sum(x(:, i)) == sum(x(i, :));
index = index + 1;
end

prob. Constraints. flowBalance = flow balance;

% NN A MR E AR 2 T TR
entry constraint = sum(sum(x, 2) — sum(x, 1)’) == 1;

prob. Constraints. entryConstraint = entry constraint;

% MBI A G AT B IR 2 T NI
exit constraint = sum(sum(x, 1)’ - sum(x, 2)) == 1;

prob. Constraints. exitConstraint = exit constraint;

% KA N
options = optimoptions( intlinprog’, ’Display’ , *off’);
[sol, fval, exitflag, output] = solve(prob, ’Options’, options);

% NG R
if exitflag > 0
disp( Optimal route found:’);
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for i = l:citiesnum
for j = l:citiesnum
if sol.x(i, j) > 0.5
fprintf C Travel from city %d to city %d\n’, i, j);
end
end
end
fprintf ( Total cost: %. 2f\n’, fval);
else
disp( No feasible solution found.’);
disp(output. message) ;

end

% 8 SCEE SO AT
folder path = "B ;

% WG — 2 R
all data = [];

% RECCH I AT CSV SR IE B
files = dir(fullfile(folder path, **.csv’));

% RN SO
for i = 1:length(files)
% SRICCHE4

file name = files(i). name;

% PRI ZRR (ZmSCHYT RS

[™, city name, "] = fileparts(file name);

% BEHX CSV 3CAF, 4R7E 70 BB AT IF AL P AT e A7 AE HOA% UAE iR
try
opts = detectImportOptions (fullfile(folder path, file name), ’Delimiter’, ’,’);
opts. Encoding = "UTF-8"; % & CIF4miLy UTF-8
city data = readtable(fullfile(folder path, file name), opts):
% city data = readtable(fullfile(folder path, file name), ’Delimiter’, ’,’,
*Format’, ~ %s%s%s%s%s%s%s%s%s%s%s%s’ ) ;
catch ME
% AR, NS BB oo
warning C SEEU M %s R %s’, file name, ME.message);
continue;

end

% NIRRT
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city data.city = repmat(city name, height(city data), 1):

% PR VRS FINIERECEEE CHH Ry double)
if ismember C ¥4, city data.Properties.VariableNames)
city data. score = str2double(city data. score);

end

% AR RRS
% WhOR T FH e 71T R 2R
city data = table2cell(city data);

% ff all data RNT, WRANZ, MM city_data
if isempty(all data)

% UGtk all data 4 cell ZRAIM) 43

all data = city data;
else

% fEH vertcat MEEAHEK cell FMA " 4EHA

all data = [all data; city datal;

end

end

writetable (cell2table(all data), ’all data.xlsx’);
% N E IS EdE R

(EACER Y

% GEHY Excel A4
filePath = all data.xlsx ;
data = readtable(filePath) ;

% 2RI R E B A X H AT
[¥, uniqueldx] = unique(data(:, {"all datal’, ’all data7’}), ’rows’, ’stable’):

data cleaned = data(uniqueldx, :);

% PRATIE BEG AOEE 203 Excel X
cleanedFilePath = ’cleaned all data.xlsx ;
writetable (data cleaned, cleanedFilePath);

% EoNAbFREE R
disp ( bPEf5 B E s SRR )
disp(cleanedFilePath) ;
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% LY (PPor) B RUR EEEUE
scores = table2array(data cleaned(:, 7)); % BHUPE#I NEZH

% SRR IS

best score = max (scores) ;

% BT R F R
%all data table = cell2table(data cleaned, ’VariableNames', { %1, %2, %3, "% 4,
“H5, CHLe, CvRay, A8, A9, CHIL0Y, T HILY, T A2, IR )

i

% QU MEHEAL, FoRMAT I TR

logical scores = scores == best score;

% AUEECE, R ORE & T RV IIAT

filtered data = data cleaned(logical scores, :);

% fEH varfun I HH G KAV HUE

best score by city = varfun(@umel, filtered data,
"GroupingVariables’, ’all datald’
" InputVariables’, ’all data7’
"OutputFormat’, ’table’);

% Hag LGty

best score by city.Properties.VariableNames{' GroupCount’} =’ mE& ;

% SN

disp(best score by city);

% SRR, SRIGT 10 M

top cities = sortrows(best score by city,  HE%EE", descend );
top 10 cities = sortrows(best score by city,  mifi&E", ' descend );

top_10 cities = top 10 cities(l:min(10, height(top 10 cities)), :); % FRELET 10 PNTI

best score count=length(filtered data.all datal);

% FTERZ R

fprintf C & ETES (BS) : % 2f\n’, best score);
fprintf C AR EES (BS) RIS S EE: %d\n’, best_score count);
disp C R mEsr (BS) JAURZ AT 10 NMgTT: 7)) ;
disp(top 10 cities);

2z ] for Bt UFEIR
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% FEH T A4 R S A E
city names = best score by city.all datal3;

spot_counts = best score by city. "StAE");

% G P B AR I R AR
figure;

bar (spot_counts) ;

% PR T A AR EE N T EYE (categorical)

city names = categorical (city names);

% WE x BHPRE
set(gca, ’XTickLabel’, city names, ' XTick’, 1:length(city names));

% WEFE x MRS LU T [ 132
xtickangle (45) ;

% E ER AR AN Bl AR 2

title C &R AUBEHF IR ) ;
xlabel C 3" ) ;
ylabel C ZEHE) ;

% EonEE

grid on;

%z il PEor B AR 10 5 XK

city names = top 10 cities.all datal3;
spot_counts = top 10 cities. ("StAE") ;
% BUEFRIE

figure;

bar (spot_counts) ;

% PR T A AR 4 TR (categorical)

city names = categorical (city names);

% WE x BHPRE
set(gca, ’XTickLabel’, city names, ' XTick’, 1:length(city names));

% WEFE x MRS LU T [ 132
xtickangle (45) ;

% it B RIS bR 2E
title C #&fp Ht m BCEHE P 0T )
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xlabel C YT ) ;

ylabel C AR ) ;

writetable (top cities,  top cities.xlsx );
% ZRER

grid on;
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