%Part1
T = [300 305 310 315 320];
Sh = [4.1354 10.0120 6.5956 3.5266 2.6559];
 
%i
firstT = T(1);
lastT = T(length(T));
midRangeValue =(lastT+firstT)/2;
halfRange = (lastT-firstT)/2;
transform = @(y) (y-midRangeValue)/halfRange;
 
Tt = transform(T);
pT = polyfit(Tt,Sh,4);
 
t=linspace(300, 320, 50);
Shin = polyval(pT,transform(t));
 
[bookmark: _GoBack]figure(1)
title('plot using transform function');
plot(T,Sh,'o',t,Shin,'b')
grid on;
hold on;
 
%ii
Tx = 300:0.25:320;
Shy = spline(T,Sh,Tx);
plot(Tx,Shy,'r')
grid on;
 
%iii
Shout = interp1(T,Sh,Tx,'cubic');
plot(Tx,Shout,'m')
hold off;
 
%using interpolating polynomial
temp303 = polyval(pT,transform(303))
temp312 = polyval(pT,transform(312))
 
%using regular cubic spline
Shy303 = spline(T,Sh,303)
Shy312 = spline(T,Sh,312)
 
%using piece wise cubic Hermite interpolation
Shout303 = interp1(T,Sh,303,'cubic')
Shout312 = interp1(T,Sh,312,'cubic')
 
p = polyfit(T,Sh,4);
f = @(x) p(1)*x^4 + p(2)*x^3 + p(3)*x^2 + p(4)*x + p(5);
g = @(x) f(x) - 6;
x = fzero(g,306)
%transform back to normal t value
 
 
%Part2
c = 1.5;
I = @(x,E) ((1-(1-cos(x))/(2*E)).^c).*cos(x);
a = @(E) acos(1-2*E)
Int = quad(I,-a(0.6),a(0.6),[],[],0.6)
Im =Int/(2*pi)
 
 
%Part3
%b
t = [1 2 3.25 4.5 6 7 8 8.5 9.3 10];
v = [5 6 5.5 7 8.5 8 6 7 7 5];
s = trapz(t,v)
%c
p3 = polyfit(t,v,3);
vy =@(t) polyval(p3,t);
% figure(2)
% plot(t,vy);
f = ((10-1)/2/3)*(vy(1) + 4*vy(5.5)+vy(10))
p3 = integral(vy,1,10)

