Question 1

function q1_a
f='(3*x-1)^2+(2*y-3)^2-x^2*y^2'

figure;
ezcontour(f,[-10 10 -10 10])
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Question 2

f = 7*x+1.2*x.^2+11*y+2*y.^2-2*x*y

x = -3 y = 7

The function has a minimum point at (-8.928571e+000,-7.214286e+000)
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f = x.^2*sin(x)*sin(y)-x*y*cos(x)

x = 9 y = 3

The function has a minimum point at (8.275988e+000,1.625074e+000)
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m-files
function q2_a(f,xnew,ynew,ea)
syms x y h;
f=inline(f);
symf = feval(f,x,y);
deriv = diff(symf,x);
dfx = inline(char(deriv));
deriv = diff(symf,y);
dfy = inline(char(deriv));
er=100;
while er>ea 
   xold=xnew;
   yold=ynew;
   di=[-dfx(xnew,ynew);-dfy(xnew,ynew)] ;
   g=f((xnew+di(1)*h),(ynew+di(2)*h));
   g=inline(char(g));
   hi=q2_b(g,0);
   xnew=xnew+di(1)*hi;
   ynew=ynew+di(2)*hi;
   er=sqrt(di(1)^2+di(2)^2);
end
fprintf('The function has a minimium point at (%d,%d)',xnew,ynew)
figure;
ezcontour(f,[xnew-10 xnew+10 ynew-10 ynew+10])
function [xnew] = q2_b(f,xo)
df=q2_c(f);
ddf=q2_c(df);
er=100;
xold=xo;
minmax=0;
n=0;
while er>1e-11 & n<80,
    if ddf(xold)~=0,
        xnew=xold-df(xold)/ddf(xold);
    else
        return;
    end
    er=abs((xnew-xold)/xnew)*100;
    xold=xnew;
    n=n+1;
end
function dfunc = q2_c(func)
syms h;
symf = feval(func,h);
deriv = diff(symf,h);
dfunc = inline(char(deriv));
function q2_d
f='7*x+1.2*x.^2+11*y+2*y.^2-2*x*y'
x=-3
y=7
q2_a(f,x,y,1e-6)
f='x.^2*sin(x)*sin(y)-x*y*cos(x)'
x=9
y=3
q2_a(f,x,y,1e-6)
Question 3

f = 7*x+1.2*x.^2+11*y+2*y.^2-2*x*y

x = -3

y = 7

The function has a minimium point at (-8.928571e+000,-7.214286e+000)
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f = x^2*sin(x)*sin(y)-x*y*cos(x)

x = 9

y = 3

The function has a minimium point at (9.317584e+000,3.069060e+000)
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m-files
function q3
f='7*x+1.2*x.^2+11*y+2*y.^2-2*x*y'
x=-3
y=7
q3_a(f,x,y,1e-6)
f='x^2*sin(x)*sin(y)-x*y*cos(x)'
x=9
y=3
q3_a(f,x,y,1e-6)
function q3
f='7*x+1.2*x.^2+11*y+2*y.^2-2*x*y'
x=-3
y=7
q3_a(f,x,y,1e-6)
f='x^2*sin(x)*sin(y)-x*y*cos(x)'
x=9
y=3
q3_a(f,x,y,1e-6)
function a=q3_b(a)
if(det(a)~=0)
A=a;
    er=0;
sA=size(a);
n=sA(1);
if(sA(1)~=sA(2))
    return;
    fprintf('matrix is not square')
end
[o,a,er]=q3_c(a,n,.000001,er);
if er==0
    for i=1:n
        for j=1:n
            if i==j
                b(j)=1;
            else
                b(j)=0;
            end
        end
        [x]=q3_d(a,b,n,o,1);
        for j=1:n
            ai(j,i)=x(j);
        end
    end
else
    fprintf('ill-conditioned system')
    return;
end
else
    fprintf('****Matrix is singular****')
    return;
end
function [o,a,er]=q3_c(a,n,tol,er)
for i =1:n,
    o(i)=i;
    s(i)= abs(a(i,1));
    for j=2:n,
        if abs(a(i,j))>s(i)
            s(i) = abs(a(i,j));
        end
    end
end
for k=1:n-1,
     [o]=q3_e(a,o,s,n,k);
     if abs(a(o(k),k)/s(o(k)))<tol
         er=-1;
         disp(a(o(k),k)/s(o(k)));
         return;
     end
     for i=k+1:n,
         factor=a(o(i),k)/a(o(k),k);
         a(o(i),k)=factor;
         for j=k+1:n,
             a(o(i),j)=a(o(i),j)-factor*a(o(k),j);
         end
     end
end
if abs(a(o(k),k)/s(o(k)))<tol
    er=-1;
    disp (a(o(k),k)/s(o(k)));
end
function [x]=q3_d(a,b,n,o,inverse)
for i=2:n
    sum=b(o(i));
    for j=1:i-1,
        sum=sum - a(o(i),j)*b(o(j));
    end
    b(o(i))=sum;
end
x(n)=b(o(n))/a(o(n),n);
for i =n-1:-1:1,
    sum=0;
    for j=i+1:n
        sum=sum +a(o(i),j)*x(j);
    end
    x(i)=(b(o(i))-sum)/a(o(i),i);
end
if(inverse==0)
x=transpose(x);
fprintf('\nFrom LU decomposition \nx=\n')
disp(x)
end
function [o]=q3_e(a,o,s,n,k)
p=k;
big=abs(a(o(k),k)/s(o(k)));
for ii=k+1:n
    dummy=abs(a(o(ii),k)/s(o(ii)));
    if dummy>big
        big=dummy;
        p=ii; 
    end
end
dummy=o(p);
o(p)=o(k);
o(k)=dummy;
