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clear all

a = 0;

b = 10;

dxf = 0.01;
xf = a:dxf:b;
yf = sin(xf);
plot(xf,yf)
dxc = 0.5;

XC = a:dxc:b;
yc = sin(xc);
hold on

stairs(xc,yc,'r")
n = length(xc);

% left—-rectangle rule

areal = 0;

for i=1:n-1 % number of rectangles
areal = areal + yc(i)xdxc;

end

areal

% right-rectangle rule

area2 = 0,

for i=1:n-1 % number of rectangles
area2 = area2 + yc(i+1)xdxc;

end

area2

% trapezoid rule
area3 = 0;
for i=1:n-1

area3 = area3 + (dxc/2)*(yc(i)+yc(i+1));

end
areas3

(o)

areal = sum(yc(l:end-1))*dxc;
area2 = sum(yc(2:end))*xdxc;
area3 = trapz(xc,yc);

area3 = trapz(yc)xdxc;

% we can also figure out better estimate using fine resolution data

arealf = sum(yf(1l:end-1))x*dxf;
area2f = sum(yf(2:end))xdxf;
area3f = trapz(xf,yf);

area3f = trapz(yf)xdxf;

% we can also use built in matlab functions
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clear all

w = 2*pi;

d=1.75; % will break for d=20

A= [0 1; -w'2 —2*d*w] ;

dt = .1; % time step

T = 10y % amount of time to integrate
x0 = [2; 0)]; % initial condition

% iterate forward euler
xF(:,1) = x0;

tF(1) = 0;
for i=1:T/dt
tF(i+1) = i*dt;
XF(:,i+1) = (eye(2) + A*dt)*xF(:,1);
end
plot(tF,xF(L,; ), k")
hold on
% iterate backward euler
xB(:,1) = x0;
tB(1l) = 0;
for i=1:T/dt
tB(i+1l) = i*dt;
xB(:,1+1) = inv(eye(2)-A*dt) *xB(:,1) ;
end

plot (tB,xB(1,:), ’b’)

% compute better integral using build-in Matlab code
[t,y] = oded45(@(t,y) A*y, 0:dt:T,x0);

hold on

plot(L:; v(is1)+"%")



