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function Setting(obj)

obj.M = 1;
if isempty(obj.D); obj.D = 10; end
obj.lower = zeros(1l,obj.D);
obj.upper = zeros(1l,obj.D) + 10;
obj.encoding = ones(1,0bj.D);

end

function PopObj = CalObj(obj,PopDec)
Z = PopDec - repmat(obj.0(1:size(PopDec,2)),size(PopDec,1),1);
PopObj =
-abs(sum((cos(Z).”4),2)-2*prod((cos(Z).72),2))./sqrt(sum(repmat(1:size(z,2),size(Z,1),1
)-*(2.72),2));
end
function PopCon = CalCon(obj,PopDec)
Z = PopDec - repmat(obj.0(1:size(PopDec,2)),size(PopDec,1),1);
PopCon(:,1) = ©.75 - prod(Z,2);
PopCon(:,2) sum(Z,2) - 7.5*size(Z,2);
end
end
end
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counter_infeasible = O
for i = 1 : popsize
selected_index = i; // ZETEE LI RIIME, HABIA NI
it Xi & AT
if gain_obj(Xi) < 0 // HIrz5N7EL
counter_feasible++;
selected_index = sorted_feasible ( counter_feasible)
end
end
elseif Xi /& ANTATfE
if gain_con(Xi) < 0 // ZyWEzi N
counter_infeasible+ +;
selected_index = sorted_infeasible ( counter_infeasible )
end

end
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function score = Indicator ( Population, optimum)

HHr, Indicator B DL AT BARFIPEREFE AR 44 - Population j&—/MFiE, — M T 3R HUR &P
A B IE (B IUAREE); optimum 2B SE & MLE. #lan, IGD BITH&E IR Ars:

PopObj = Population.best.objs;

function score = IGD(Population,optimum)

if size (PopObj,2) ~= size(optimum, 2)

score = nan;

else

score = mean (min (pdist2 (optimum, PopObij), [1,2));
end

end

FEEEPAT IS, WAL winT LLSAS T R 48 AR E .
LR —RPIT R G, #AHBITSERERES ., BRI L S A R h)im
outputFen. ZAIIKEIZAT FIPRIRERTE Ul L.

function DefaultOutput(Algorithm,Problem)
clc; fprintf('%s on %d-objective %d-variable %s (%6.2f%%), %.2fs
passed...\n',class(Algorithm),Problem.M,Problem.D,class(Problem),Problem.FE/Problem.maxFE*10
0,Algorithm.metric.runtime);
if Problem.FE >= Problem.maxFE
if Algorithm.save < ©
if Problem.M > 1

Population = Algorithm.result{end};

if length(Population) >= size(Problem.optimum,1); name = "HV'; else; name = 'IGD";
end

value = Algorithm.CalMetric(name);

figure('NumberTitle', 'off"', 'Name',sprintf('%s : %.4e
Runtime : %.2fs',name,value(end),Algorithm.CalMetric( ' runtime')));

title(sprintf('%s
on %s',class(Algorithm),class(Problem)), 'Interpreter', 'none');

top = uimenu(gcf, 'Label’, 'Data source');

g = uimenu(top, 'Label’, 'Population
(obj.)","'callBack',{@(h,~,Pro,P)eval('Draw(gca);Pro.DrawObj(P);cb_menu(h);"'),Problem,Populat
ion});

uimenu(top, 'Label’, "Population
(dec.)','CallBack',{@(h,~,Pro,P)eval( 'Draw(gca);Pro.DrawbDec(P);cb _menu(h);"'),Problem,Populat
ion});

uimenu(top, 'Label’, 'True Pareto
front', 'CallBack',{@(h,~,P)eval( 'Draw(gca);Draw(P,{""\it f\rm_1"",""\it f\rm_2"'", "' "\it
f\rm_3"'"});cb_menu(h);"'),Problem.optimum});

cellfun(@(s)uimenu(top, 'Label’,s, 'CallBack',{@(h,~,A)eval( 'Draw(gca);Draw(A.CalMetric(h.Labe
1),"''-k."",""LineWidth'"',1.5, ' "MarkerSize'',10,{"' 'Number of function
evaluations'',strrep(h.Label, "' _"',""’
""),[1});cb_menu(h);"'),Algorithm}),{'IGD"', 'HV', 'GD", 'Feasible_rate'});

set(top.Children(4), 'Separator’,'on');
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g.Callback{1}(g,[],Problem,Population);
else
best = Algorithm.CalMetric('Min_value');
if isempty(best); best = nan; end
figure('NumberTitle', 'off', 'Name',sprintf('Min value : %.4e
Runtime : %.2fs',best(end),Algorithm.CalMetric( 'runtime')));
title(sprintf('%s
on %s',class(Algorithm),class(Problem)), 'Interpreter’, 'none");
top = uimenu(gcf, 'Label’, 'Data source');
uimenu(top, 'Label’, 'Population
(dec.)','CallBack',{@(h,~,Pro,P)eval( 'Draw(gca);Pro.DrawDec(P);cb_menu(h);"'),Problem,Algorit
hm.result{end}});

cellfun(@(s)uimenu(top, 'Label’,s, 'CallBack',{@(h,~,A)eval( 'Draw(gca);Draw(A.CalMetric(h.Labe
1),"''-k."", " 'LineWidth'"',1.5, ' "MarkerSize'',10,{"' 'Number of function
evaluations'',strrep(h.Label, "' ""',""'
""),[1});cb_menu(h);"),Algorithm}),{ 'Min_value', 'Feasible_rate'});
set(top.Children(2), 'Separator','on');
top.Children(2).Callback{1}(top.Children(2),[],Algorithm);
end
elseif Algorithm.save > ©
folder = fullfile('Data',class(Algorithm));
[~,~] = mkdir(folder);
file =
fullfile(folder,sprintf('%s_%s M%d _D%d_',class(Algorithm),class(Problem),Problem.M,Problem.D
))s
runNo = 1;
while exist([file,num2str(runNo), ' .mat'], 'file"') == 2
runNo = runNo + 1;
end
result = Algorithm.result;
metric = Algorithm.metric;
save([file,num2str(runNo), '.mat"'], 'result’, 'metric');
end
end
end
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7 else
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