Question 1
a) m-file

function [a1,a0]=q1_a(x,y)
n=length(x);
sumx=0;
sumy=0;
sumxy=0;
st=0;
sr=0;
sumx2=0;
for i=1:n,
    sumx=sumx+x(i);
    sumy=sumy+y(i);
    sumxy=sumxy + x(i)*y(i);
    sumx2=sumx2+x(i)*x(i);
end
xm=sumx/n;
ym=sumy/n;
a1=(n*sumxy-sumx*sumy)/(n*sumx2-sumx*sumx);
a0=ym-a1*xm;
for i=1:n,
    st=st+(y(i)-ym)^2;
    sr=sr+(y(i)-a1*x(i)-a0)^2;
end
syx=sqrt(sr/(n-2));
r2=(st-sr)/st;
fprintf('\nsyx = %f      r^2 = %f    a0 = %f   a1 = %f',syx,r2,a0,a1)
fprintf('\nline of best fit:  y = %f x + (%f)\n',a1,a0)
b)
function q1_b
load hw10_data_1.txt;
res=hw10_data_1;
x=res(:,2);
y=res(:,3)*1e12;
[a1,a0]=q1_a(x,y);
xf=linspace(.75,6.55,1000);
yf=a1*xf+a0;
hold;
plot(xf,yf,'b.-')
plot(x,y,'ro');
Output

syx = 14.028424      r^2 = 0.920395    a0 = -24.235483   a1 = -28.060979

line of best fit:  y = -28.060979 x + (-24.235483)
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Question 2

a)

function fy=q2_a(x,y,n)
for i=1:n+1,
    fdd(i,1)=y(i);
end
for j=2:n+1,
    for i=1:n-j+2,
        fdd(i,j)=(fdd(i+1,j-1)-fdd(i,j-1))/(x(i+j-1)-x(i));
    end
end
fdd
for i=1:n+1
    b(i)=fdd(1,i);
end
b
xx=1;
syms fx;
fy=0;
for i=1:n
    xx=xx*(fx-x(i))
    fy=fy+b(i+1)*xx;
end
fy=inline(char(fy))
b)
function q2_b
load hw10_data_2.txt;
res=hw10_data_2;
x=res(:,1)
y=res(:,2)
fy=q2_a(x,y,9);
xx=linspace(0,10,1000);
for i=1:1000
    yy(i)=fy(xx(i));
end
figure;
hold;
plot(xx,yy,'r-')
fy=q2_a(x,y,19);
xx=linspace(0,14,1000);
for i=1:1000
    yy(i)=fy(xx(i));
end
plot(xx,yy,'b:')
plot(x,y,'ro');
Output
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Question 3

Poly Fit: 

load hw10_data_2.txt;
res=hw10_data_2;
x=res(:,1);
y=res(:,2);
hold;
title('PolyFit')
plot(x,y,'ro'); 
xf=linspace(0,14,100); 
b=polyfit(x,y,1);
yf=b(1)+b(2)*xf;
plot(xf,yf,'g--') 
b=polyfit(x,y,2);
yf=b(1)+b(2)*xf+b(3)*xf.^2;
plot(xf,yf,'r-')
b=polyfit(x,y,3);
yf=b(1)+b(2)*xf+b(3)*xf.^2+b(4)*xf.^3;
plot(xf,yf,'b--')
xf=linspace(0,4,100);
b=polyfit(x,y,4);
yf=b(1)+b(2)*xf+b(3)*xf.^2+b(4)*xf.^3+b(5)*xf.^4;
plot(xf,yf,'c:')
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Spline:
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load hw10_data_2.txt;
res=hw10_data_2;
x=res(:,1);
y=res(:,2);
fx = 0:.25:14;
yy = spline(x,y,fx);
plot(x,y,'o',fx,yy)
Interp1:

load hw10_data_2.txt;
res=hw10_data_2;
x=res(:,1);
y=res(:,2);
hold;
title('PolyFit')
plot(x,y,'ro');
figure;
hold;
plot(x,y,'ro');
title('interp1')
xx = 0:.25:14;
linear=interp1(x,y,xx,'linear');
plot(xx,linear,'r-')
spline=interp1(x,y,xx,'spline');
plot(xx,spline,'b:')
cubic=interp1(x,y,xx,'cubic');
plot(xx,cubic,'c--')
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