Elements of Linear Algebra Week 3 Exercises

Week 3: Vector Spaces, Linear Maps, Matrices
L

Does the set of all positive reals together with the following addition and multipli-
cation by scalar (R, ,+,7) form a vector space over R (with the scalars ¢ € R)?

~ def ~ def
V14V = V1 -Vy; C-Vy = C- Vo

(a) (R,,+,%) is not a vector space over R
(b) (R, +,7) is a vector space over R

2
Is Z, the set of all integers, a field?

(a) Yes.
(b) No.

3. [l )

x
Find a basis for y| e R¥|7x 42y —52=0p C R®.
z
[ 5 0
(a) {0 ],|-5
|7 2
5] [0
(b) (O], |5
7] |2
5] [10
(¢) |10f,]|5
|7 _14]
[ 5 0
(d) | 0|,|b
|7 2
1
3a
Find a basis for —7a| €eR*la e Ry C R
11a
[—3
(a) (=7
|11
[ 15
(b) |—35
| 55
51
(c) |—118
| 187
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5. [ )

Which of the following is not a basis for the space of all cubic polynomials P3(R)?

) B = {a* —x2,w2 - 1,1}

) B = {27+ 2? —|—:c—i—1 ( 6)2,x—10,1}
) B = {3 2?2 — x,xz x, v5 —1}
) B =

Which of the following functions f : R* — R, (zy, ) + f(x1, 1) is linear (in the
sense of linear maps as defined in class)?

(a) f(x1,22) = sin(xq) + sin(zz)
(b) f(z1,22) = 571

(¢) f(w1,22) = Tw129

d) Sy, 22)

1 29 1 -1 1
34 5/-]1 1 —-1|=7
6 7 8 -1 1 1
[—6 9 8
(a) |2 5 4
|5 9 8
[—6 10 8]
(b)y |2 5 4
5 9 7
[—6 10 8]
(¢c) |2 6 4
5 9 7
[—6 9 8
(d) |2 6 4
|5 9 8
Let ; 0
COS sin
R = [—sin@ COS(9:|

Which is the inverse of R? (The inverse of R is the matrix R ' such that R7'R =1
(the identity matrix with 1’s on the diagonal, and 0’s everywhere else).

(a) { cosf  sin 9]

—sinf cosf
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[—cosf —sinf
(b) I sinf@ —cos 0}
(©) [—cos@ sinf
¢ | —sin 6 —cosb
[cosf® —sind
(d) | sin 6 cosf }
Let
A p—

Calculate A- B -C

(24 24
o 6}
6 6
o g 6]
(12 18
() 119 18}
(6 6
(d) 12 18]
Let
1 92 gg
A= |3 4| B=
- 6 99
99

11 2 0
L 1}32{2 2

o=l 3

0
99
0

3
C=10
99 s

Which of the following is a valid matrix multiplication?

(a) CcT. BT . AT
(b) AT.BT.C
(c) B-AT.C
(d) A-B-C

Total of marks: 10



