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This assignment has 7 tasks.
Exercise 1. Consider the matrix
3 4 3
A= |1 5 -1
6 3 7

1.a) Compute the matrices L) and L® as in the lecture for the matrix A,
that is, so that the matrices AV := LW A and A® := LA AD are the
intermediate matrices obtained in the Gauss elimination.

1.b) Use the previous result to give the decomposition

A=LU

where L is lower triangular with ones on the diagonal, and U is upper
triangular.

Check that the multiplication of L and U actually gives A!
1.c) Usethe LU decomposition above to solve a specific problem, for instance
Ax =1

where b = (10,7, 15).
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Exercise 2. What would you choose between an algorithm which costs 30n? mul-
tiplications, and an algorithm which costs n® multiplications, for a problem
of size n?

Exercise 3. Consider the matrix

ly 1 0
L=ty 0 1

: 0

6 O - 0 1

What is the inverse of the matrix £? (Hint: perform a Gauss elimination on
L)

Exercise 4. Consider the matrix

(dy, 0 0 --- 0]

1 do 0 0
L=1]0 1 ds

. 0

0 0 1 d,

Compute the LU decomposition of the matrix L.

Exercise 5. Compute the condition number of the matrix

b )

for arbitrary numbers o and 3, first when a < 3, then when o > (3, then
when o = 3. For which values of o and f is the condition number as low as
possible?

Exercise 6. 6.a) Can you compute the LU decomposition when the matrix A is
not invertible?

6.b) How would you compute the determinant of the matrix A, if you know
the LU decomposition?

Exercise 7. The determinant of a matrix is zero when the matrix is not invertible.
Why is it preferable to use the condition number rather than the determinant
to determine how unwieldy a matrix is?



