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Part A. (1 mark each)

1. Consider a matrix A € C™*". Then it is in general incorrect to say that

a) A is invertible

(a)

(b)

(¢) The rank of A is min(m,n)

(d) The nullspace of A is the set of vectors that A maps into 0

The range of A is the column space of A

2. Let S = {vi,vo}, where v{f = (2, 2) and v’ = (=%, 2). Then it is true that

(a) S is orthogonal

(b) vy and vy are linearly independent

(c) S is orthonormal

(d) All of the above

3. Let viT = (1,0,0) and S = {v1,va}, where g = (1,0,0),qi = (1,0,0). The component
vector of v orthogonal to S is

(a) (0,0,-2)
(b) (0,0,-1)
(c) (0,0,2)
(d) (0,0,1)

4. Given a matrix

— o
W DN =

the Frobenius norm, ||Alg is
(a
(b
(c

)
)
)
(d)
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5. Consider replacing a matrix, A, with an approximation, A, by calculating and truncating
its singular value decomposition. In what sense is A, the best possible approximation of
A, compared to all other matrices of the same dimensions and rank?

a) A, is an orthogonal projection matrix
b

)
)

(¢) A, can be determined using the pseudoinverse
)

(
(

A, requires the minimum storage size
(d) A, is the matrix that minimizes the 2-norm between itself and A

p_ (064 048
— 1048 0.36

is a projection matrix and v = (=3, —4), then a vector in the nullspace of P is

6. If

(a) wil =(0.84,-1.12)
(b) wi = (1,-1)

(c) wil =(0.64,—0.3)
(d) wH = (—0.64,—1)

Diagonal
Upper triangular

Lower triangular

(a) At = (AHA)TAH
(b) AT = (ATA)HA-L
() A" = (AA)IA
(d) AT = (AA)FA
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Part B. (3 marks each)

9. Consider the matrix

1 2 —1
A=1[2 2 4
1 3 =3
Then A1 is
(a)
9 —-15 -5
-5 1 3
-2 0.5 1

1 05 —0.5
0.5 0.5 0.25
1 0333 —0.333

9 1 -3
-5 2 -1
9 —15 -5
(d)
12 1
2 2 3
13 -3
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10. Consider the matrix A whose SVD consists of

10

30
V:(O 1>,2: 02|,U
0 0

then A is:

11. If we have a QR decomposition where

S
Shsl-sl-

Q=

S <

then the missing column of Q is

() (5,0,—)"
(b) (3, -L, b7
(©) (~5,0, L)
(d) (5. —35.¢)"
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12. Given
11
A=1|1 2
1 3
and
2
b=|2
4
the least squares solution of the linear system Ax = b is
() x" = (1,2)
(b) x# = (3,1,1)
(c) x'=(31)
(d) x =(3,1.1)
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