
E. Dummit's Math 2331 (Fall 2021) ∼ Final Exam Supplementary Review Problems

1. For each matrix M , �nd a formula for the nth power Mn:

(a) M =

[
1 2
0 2

]
.

(b) M =

[
3 1
1 3

]
.

(c) M =

[
5 6
1 6

]
.

(d) M =

 2 −1 1
−6 3 −4
−8 4 −5

.

2. For each quadratic form, �nd the associated matrix and determine its de�niteness:

(a) Q(x, y) = 3x2 − 2xy + y2.

(b) Q(x, y) = −4xy − 3y2.

(c) Q(x, y) = −4x2 − 4xy − 2y2.

(d) Q(x, y) = 4x2 − 12xy + 9y2.

(e) Q(x, y, z) = 7x2 + 8xy − 4xz + 7y2 − 4yz + 4z2.

(f) Q(x, y, z) = x2 + 4xy + 6xz + 3y2 + 2yz + 2z2.

3. For each matrix M , �nd a singular value decomposition M = UΣV T where U and V are orthogonal and Σ is
a rectangular diagonal matrix:

(a) M =

[
3 2
2 6

]
.

(b) M =

[
1 2
4 8

]
.

(c) M =

[
2 2 3
2 5 6

]
.

(d) M =

 2 2
2 5
3 6

.
(e) M =

[
2 −1 −1
−1 2 −1

]
.

(f) M =

[
0 1 1 1
1 0 1 1

]
.


