Question 2

Output:

F(x,y) = 2*x*y+2*x-x.^2-2*y.^2
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F(x,y) = x.^3+y.^2-x*y
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m-files:

q2_a

function q2_a
b='2*x*y+2*x-x.^2-2*y.^2';
c='x.^3+y.^2-x*y';
syms x y;
figure(1);
ezcontour(b,[-10 10 -10 10]);
q2_b(b,-10,10)
figure(3);
ezcontour(c,[-10 10 -10 10]);
q2_b(c,-10,10)

q2_b

function q2_b(f,xmin,xmax)
n=21;
scale=(xmax-xmin)/n;
syms x y;
fxy=inline(f)
xvalues=linspace(xmin,xmax,n);
for i=n+1:n^2
    xvalues(i)=xvalues(i-n);
end
for i=1:n
    for j=1:n
        yvalues(j+(i-1)*n)=xvalues(i);
        fgraph((i-1)*n+j)=fxy(xvalues((i-1)*n+j),yvalues((i-1)*n+j));
    end
end
fgraph
%%fgraph=fxy(xvalues,yvalues)
figure();
plot3(xvalues,yvalues,fgraph);
Question 3
Output:

f =-1.5*x.^6-2*x.^4+12*x

xo = 0.5000

There is a maximum point at x = 9.169152e-001
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f = 2*x-1.75*x.^2+1.1*x.^3-.25*x.^4

xo = 2.5000

There is a maximum point at x = 2.079348e+000
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f =2+5*x+6*x.^2+2*x.^3+2*x.^4

xo =  -1

There is a minimum point at x = -4.574806e-001
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f =2*sin(x)-x.^2/2

xo =   3
There is a maximum point at x = 1.029867e+000
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m-files:

q3_a

function [xnew,minmax] = q3_a(f,xo,print)
f=inline(f);
df=q3_b(f);
ddf=q3_b(df);
er=100;
xold=xo;
minmax=0;
while er>1e-11,
    if ddf(xold)~=0,
        xnew=xold-df(xold)/ddf(xold);
    else
        return;
    end
    er=abs((xnew-xold)/xnew)*100;
    xold=xnew;
end
if ddf(xnew)>1
    fprintf('\nThere is a minimum point at x = %d\n', xnew)
    minmax=1;
elseif ddf(xnew)<1
    fprintf('\nThere is a maximum point at x = %d\n', xnew)
    minmax=2;
else
    fprintf('\nThere is an inflection point at x = %d\n', xnew)
end
if print==1
x=linspace(xnew-10,xnew+10,1000);
hold;
figure();
plot(x,f(x));
end
q3_b

function dfunc = q3_b(func)
syms x;
symf = feval(func,x);
deriv = diff(symf,x);
dfunc = inline(char(deriv));
q3_c

function q3_c
f='-1.5*x.^6-2*x.^4+12*x'
xo=.5
q3_a(f,xo,1);
f='2*x-1.75*x.^2+1.1*x.^3-.25*x.^4'
xo=2.5
q3_a(f,xo,1);
f='2+5*x+6*x.^2+2*x.^3+2*x.^4'
xo=-1
q3_a(f,xo,1);
f='2*sin(x)-x.^2/2'
xo=3
q3_a(f,xo,1);
Question 4

m-file

function q4(f,xmin,xmax,n)
xo=linspace(xmin,xmax,n);
maxexists=0;
minexists=0;
ma=0;
mi=0;
tol=.001;
fx=inline(f);
for i=1:n,
    [xnew,minmax]=q3_a(f,xo(i),0);
    new=1;
    if minmax==2 & xnew<xmax & xnew>xmin
        if maxexists==0
            maxexists=1;
            ma=xnew;
        else
            for i=1:length(ma)
                if xnew>(ma(i)-tol) & xnew<(ma(i)+tol)
                   new=0;
                end
            end
           if new==1
                ma(length(ma)+1)=xnew;
           end
        end
    end
    if minmax==1 & xnew<xmax & xnew>xmin
        if minexists==0
            minexists=1;
            mi=xnew;
        else
            for i=1:length(mi)
               if xnew>(mi(i)-tol) & xnew<(mi(i)+tol)
                  new=0;
               end
            end
         if new==1
              mi(length(mi)+1)=xnew;
         end
        end
    end
end
fprintf('This function has local maximums at x =')
disp(ma);
fprintf('This function has local minimums at x =')
disp(mi);
ma(length(ma)+1)=xmin;
ma(length(ma)+1)=xmax;
mi(length(mi)+1)=xmin;
mi(length(mi)+1)=xmax;
fma=fx(ma);
fmi=fx(mi);
globmax= max(fma);
globmin= min(fmi);
for i=1:length(mi)
    if fmi(i)==globmin
        indexmin=i;
    end
end
for i=1:length(ma)
    if fma(i)==globmax
        indexmax=i;
    end
end
fprintf('\nThe global max on this interval is at x = %d',ma(indexmax))
fprintf('\nThe global min on this interval is at x = %d',mi(indexmin))
Question 5

Output:

F(x)= 2*sin(x)+2*exp(-x.^2/2+1)
This function has local maximums at x =   -4.7122    0.3673

This function has local minimums at x =   -2.1678    4.7126

The global max on this interval is at x = 3.673010e-001

The global min on this interval is at x = 4.712582e+000
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m-file:

function q5
f='2*sin(x)+2*exp(-x.^2/2+1)'
xmin=-6
xmax=6
x=linspace(xmin,xmax,1000);
fx=2*sin(x)+2*exp(-x.^2/2+1);
figure();
plot(x,fx);
q4(f,xmin,xmax,100)
