
MAE384 2012 HW6 Solutions

Prob 1  Matlab code + plot (prepared by HPH)

clear
h = 0.1; N = 1/h;
for i = 1:N-1
    for j = 1:N-1
        if (i == j) && (i == 1)
            A(i,j) = 15*(h^2)+8*(h^3)*((i+1)-1)-2+1;
        elseif (i == j)
            A(i,j) = 15*(h^2)+8*(h^3)*((i+1)-1)-2;
        elseif ((i-j) == 1) || ((j-i) == 1)
            A(i,j) = 1;
        else
            A(i,j) = 0;
        end
    end
end
b(1) = 0.5*h; b(N-1) = -0.3;
for i = 2:N-2
    b(i) = 0;
end
c = inv(A)*(b');
d(1) = c(1)-0.5*h;
for i = 2:N
    d(i) = c(i-1);
end
d(N+1) = 0.3;
xplot = [0:h:1];
plot(xplot,d,'LineWidth',2); xlabel('x');ylabel('u(x)')



Prob 1  Some useful derivations by hand  (Thanks to Nick Ceraulo)



Prob 1, hand derivations continued



Prob 2  Matlab code + plot (prepared by HPH)

clear
dx = 0.1; dt = 0.1; A = 0.5; B = 0.4;
x = [-0.1:0.1:5.1]; xx = [0:0.1:5];
for k = 1:52
    if (x(k) >= 3.5) && (x(k) <= 4)
        u(k) = 1;
    else
        u(k) = 0;
    end
end
for k = 2:52
    u00(k-1) = u(k);
end
for n = 1:5
    for k = 1:51
        u1(k) = (1-A*dt/dx-B*dt)*u(k)+(A*dt/dx)*u(k+1);
    end
    u1(52) = 0;
    for k = 1:52
        u(k) = u1(k);
    end
end
for k = 2:52
    u05(k-1) = u(k);
end
for n = 1:5
    for k = 1:51
        u1(k) = (1-A*dt/dx-B*dt)*u(k)+(A*dt/dx)*u(k+1);
    end
    u1(52) = 0;
    for k = 1:52
        u(k) = u1(k);
    end
end
for k = 2:52
    u10(k-1) = u(k);
end
for n = 1:10
    for k = 1:51
        u1(k) = (1-A*dt/dx-B*dt)*u(k)+(A*dt/dx)*u(k+1);
    end
    u1(52) = 0;
    for k = 1:52
        u(k) = u1(k);
    end
end
for k = 2:52
    u20(k-1) = u(k);
end
plot(xx,u00,'k-',xx,u05,'r-',xx,u10,'b-',xx,u20,'m-')
axis([0 5 0 1.2])
legend('t = 0','t = 0.5','t = 1','t = 2','Location','NorthWest')
xlabel('x');ylabel('u(x,t)') 

(plot in next page)



Plot for Prob 2

Prob 2  Some useful derivations by hand (Thanks to Nick Ceraulo)



Prob 3  (Thanks to Nick Ceraulo)




