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1. (20 %) Write a usolve function to solve Ax = b when A is an upper triangular
matrix.

Answer:

function x = usolve(A,b)

m,n| = size(A);

x = zeros(n,1);

x(n) = b(n)/A(n,n);

for i = n-1:-1:1
x(1)=(b(1)-A,i+1:n)*x(i+1:n))/A(i,1);

end



2. (20 %) Write a powFit function that calls linefit to fit data to y = c;x®.
Answer:

Y =124

logy = logcy + cologx

Let u =logx, v =1logy, a = o, B =logcy
v=oau+ [

function ¢ = powFit(x,y)

u = log(x);

v = log(y);

c = linefit(u, v);

c = [exp(c(2)) ; c(D)];



3. (20 %) Setup the 4 x 4 system of equations for coefficients of the cubic inter-

polating polynomial in Newton form. Solve this system by hand, showing all
intermediate steps, to obtain the coefficients.

Answer:

Py(z) = Cy + Cy(x — 1) + Cs(x — 1) (x — 22) + Cy(x — x1) (2 — 22) (2 — x3)
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4. (20 %) Manually evaluate the following integral with the trapezoid rule using two
panels, and compare the result with the exact analytical value of the integral.

2
/ ze dx
0

Hint: The integration by parts rule states that

/ f(@)g (@)dx = F(2)g(@)]’ — / F(@)g(x)dz

Answer:

f(z) ==
g (z)dr = e "dr = g(x) = —e™*

2 2
/xe_wdx:(—x)-e‘x\ng/ e "dr = (=) e |5+ (—e ")
0 0

n:2+1:3,h:%:1,x:0,1,2;
fi=f0)=0xe-0=0
fo=f1)=1xel=¢"
fs=f2)=2xe2=2e2
I=1x(05x0+e'4+05x(2e7?)=€e't+e?



5. (20 %) Write an m-file to return the value of

1 S
p(m)zﬁ/ e 2dz

Use composite Gauss-Legendre quadrature with six panels and four nodes per
panel. Note that you have to implement the procedure for computing the nodes
and weights.

Answer:
function I = gaussQuad(fun, a, b, upanel, nnode)

[z,wt] = GLNodeWt (nnode) ;
H = (b-a)/npanel;

H2 = H/2;
X = a:H:b;
I =0;

for i = 1l:npanel
xstar = 0.5%(x(1)+x(i+1)) + H2xz;
f = feval(fun, xstar);
I =1+ sum(wt.*f);

end

I = I*xH2;

function [x,w] = GLNodeWt(n)

beta = (1:n-1)./sqrt(4*(1:n-1)."2 - 1);
J = diag(beta,-1) + diag(beta,1);

[V,D] = eig(J);

[x,ix] = sort(diag(D));

w o= 2%V(1,ix)’."2;

function f = fun(x)
f = exp(-0.5%x."2) / sqrt(2xpi);



