
[MATH2605] Homework 11

Due: Apr. 13

Problem 1

Consider a matrix

A =

 22 −4
−13 16

2 −14

 . (1)

Compute the SVD by

• ComputeATA. Note thatATA ∈ R2×2 is symmetric.

• Compute the eigenvalue matrixB of ATA and compute the orthogonal eigenvector matrixU so thatATA =
UBUT .

• SinceATA is positive,B should be a diagonal matrix, whose diagonal entries are positive. Verify thatB has
positive diagonals.

• ComputeD =
√

B.

• ComputeV = AUD−1.

• Verify thatV is orthogonal, i.e., checkVTV = I .

• Verify thatA = VDUT .

Compute the generalized inverseA† = UD−1V. Compute the matrix
(
ATA

)−1AT and verify that it is the same as

A†. Obviously, computing the generalized inverse by using
(
ATA

)−1AT is simpler than by using SVD. Unfortunately,(
ATA

)−1AT cannot be used always. When you cannot use the formula
(
ATA

)−1AT?

Let x =
[

x
y

]
. Let b =

 1
1
1

. Compute a least square solution toAx = b by using theA†.
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