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function f=fminmulti(x)
f=x(2);
end

>k >k >k 3k 3k 5k 3k 5k 5k 5k >k %k >k 3k 5k 3k 5k 5k 5k 5k 5k %k >k >k 5k 3k 3k 5k 5k 5k >k %k %k %k >k k

function [c,ceql=multicon(x,xk)

gf1=0(t)2x*t;
gf2=0(t)2*(t-1);
gff1=0(t)2;
gff2=0(t)2;

cl=gf1(xk(1))*x(1)+0.5*gff1(xk(1))*x(1)"2-x(2);
c2=gf2(xk (1)) *x(1)+0.5*gff2(xk (1)) *x (1) "2-x(2);
c=[c1;c2];

ceq=[1;

end

skesk ok ok ok ok ok o ok ok sk sk sk sk sk ok ok ok sk ok o ok sk sk sk sk sk sk sk ok ok ok o k kok

clc

clear all

n=0:100;

J=1./2."n;

sigma=0.1;

hxk=[5;1];
xk=rand(1,2)

%x0=[.1;.1];
x(2)=-10"12;

AO
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f1=0(t)t~2-4;

f2=0(t) (t-1)"2;

Jwhile x(2)~=0
hfor k=1:5
s=0;

while x(2)<-107(-20) & s<100

[x]=fmincon(@(x)fminmulti(x),xk,[],[],00,0,0,0,6(x)multicon(x,xk));
for i=1:100
if (£F1(xk(1)+I(1)*x(1)))<=(f1(xk(1))+J(i)*sigma*x(2))
&& (£2(xk(1)+J(1)*x(1)))<=(£2(xk(1))+J(i)*sigma*x(2))
t=J(i) ;break
end
end
x(2)
xk=[xk (1) +t*x (1) ;x(2)]
s=s+1
end
disp(xk(1))
S
ok o ok KoK ok oK KoK ok K KoK ok o KK oK ok o ok oK ok ok ok sk ok ok ok K ok ok oK Kok ok o K K ok ok o ok K ok o ok sk ok ok ok K ok ok ok Kok ok o o K oK ok
Quasi-Newton
s ok Kok Kok oK oK ok Kok KoK Kok ok K oK ok
function f=fminmulti3(x)
f=x(4);
end

>k 3k 3k >k 3k 5k >k >k 5k >k >k 5k >k >k >k 5k >k >k 5k >k >k >k %

function [c,ceq]l=multicon3(x,xk,B1,B2)

gf1=0(x1,x2,x3) [2%x1 2*x2 2%*x3];

gf2=0(x1,x2,x3) [0.6667*x1-1.3333 .6667*x2-1.3333 .6667*x3-1.3333 ];
cl=gf1(xk(1),xk(2),xk(3))*[x(1);x(2);x(3)]

+0.5%[x(1) x(2) x(3)1*B1*[x(1);x(2);x(3)]-x(4);

c2=gf2(xk(1) ,xk(2),xk(3))*[x(1);x(2);x(3)]
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+0.5%[x(1) x(2) x(3)]*B2*[x(1);x(2);x(3)]1-x(4);
c=[c1;c2];
ceq=[];

end

stk ok ok ok ok sk ok ok o ok ok ok sk ok ok ok ok ok ook ok sk ok ok ok ok
clc

clear all

n=0:100;

J=1./2.7n;

sigma=0.1;

%xk=[1;0;1;1];
xk=rand(1,4)

sk=[1;1;1];

x(4)=-10"12;

£f1=0(x1,x2,x3) x1.72+x2.72+x3.72;

£2=0(x1,x2,x3) 0.3333*x1.72+0.3333*x2.72+0.3333*x3.72-1.3333*x1-1.3333*x2-1.3333%*x3;
gf1=0(x1,x2,x3) [2*%x1 2*x2 2%x3];

gf2=0(x1,x2,x3) [0.6667*x1-1.3333 .6667*x2-1.3333 .6667*x3-1.3333 ];

s=0;
Bl=eye(3);
B2=eye(3);

while ((x(4))<-10"-8 && s<100)
x(4)
[x]=fmincon(@(x)fminmulti3(x),xk, [1,[],0],00,0,[],0(x)multicon3(x,xk,B1,B2));
for i=1:100
if (F1(xk(D)+IJ([1)*x (1) ,xk(2)+J (1) *x(2) ,xk(3)+J(1)*x(3)))
<=(f1(xk(1),xk(2),xk(3))+J(i)*sigmax*x(4))
& (£2(xk(1)+J(1)*x (1) ,xk(2)+J(1)*x(2) ,xk(3)+J(i)*x(3)))
<=(f2(xk(1),xk(2),xk(3))+J(i)*sigmax*x(4))
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t=J(1i) ;break
end
end
b
yk=[xk (1) ;xk(2);xk(3);x(4)];
xk=[xk (1) +t*x (1) ;xk (2) +t*x(2) ;xk (3) +t*x(3) ;x(4)]
sk=[t*x(1);t*x(2);t*x(3)];

s=s+1

yyl=(gf1(xk(1),xk(2),xk(3))-gf1(yk(1),yk(2),yk(3)))
B1=B1-(B1x(sk)*(sk) '*B1)/((sk) '*B1x(sk))+((yyl1) '*(yy1))/((sk) '*(yy1) ")
gff1=[2 0 0;0 2 0;0 0 2];

yy2=(gf2(xk(1),xk(2),xk(3))-gf2(yk(1),yk(2),yk(3)))

B2=B2- (B2* (sk) * (sk) '*B2) / ((sk) '*B2x (sk))+((yy2) '*(yy2))/((sk) "*(yy2) ")
gff2=[0.6667 0 0;0 0.6667 0;0 0 0.6667];

end

disp('y=")

disp([xk(1) xk(2) xk(3)])

S

x(4)
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Aabstract

In this thesis, we first introduce the basic concepts and preliminaries. Then, we express
the concepts of the efficiency and weak efficiency for multiobjective optimization problem.
We deal to solve multiobjective optimization problem by applying iterative methods. An
iterative method is a computational process that generates a sequence and we expect that
under reasonable conditions converges to the efficient solution of the problem. From the
iterative methods for multiobjective optimization problem, we discuss, the Newton method
and the quasi-Newton methods.

Following, we express the Newton algorithm for solving convex multiobjective optimiza-
tion problem that requires precise calculation of the Hessian matrix for each objective
function. In the case that calculation of the Hussein be difficult, quasi-Newton methods
are introduced and are discussed. These methods calculate the Hessian approximate in-
stead of the exact Hessian and help us to improve the solving process. In cases where
the problem is nonconvex, a modified quasi-Newton algorithm is suggested. In this case,
by calculating an approximate matrix, nonconvex multiobjective problems are solved. Fi-

nally, a quasi-Newton method for solving nonsmooth multiobjective problem is introduced.

keywords: Multiobjective optimization, Efficient solution, Weakly efficient solution,

Critical point, Convex function.
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