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1. Consider the equation z + 3z% + 27 = 1.

(a) (10 points) Show that this equation has a real solution.
(b) (20 points) Explain how you solve this equation numerically. You can answer in
Chinese.

2. Let z, = 5.

(a) (10 points) Find the limit of z,.
(b) (15 points) Find the convergence order of the sequence {z,}.

3. Let A=
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(a) (15 points) Find the LU decomposition of A. This means you need to find a
lower triangular matrix L with diagonal entry 1 and an upper triangular matrix
U, such that A= LU.

(b) (10 points) Show that A is a positive definite matrix. This means x" Ax > 0 for
all x € R*\{0}.

4. (20 points) Consider the following algorithm.

Input a 4x4 upper triangular matrix A and an R* vector b;

n=4;
x(n)=b(n)/A(n,n);

for i=n-1 to 1
x(1)=(b@E)-(AG,i+1)*x(A+1)+.. . +A(i,n)*x(n))) /A(i,1);

end

Qutput x
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What is the output of this algorithm? Explain your reason.



