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Problem Set: Linear Algebra I

1. Consider the following matrices and vectors.

A =

1 3 5
2 8 3
0 −1 6

 ; B =

−3 2 4
2 3 4
2 −4 0

 ; c =
(
4 −3 2

)
; d =

(
3 8

)
;

e =
(
2 6 9

)
; F =

(
3 0
1 2

)
; G =

1 0 0
0 1 0
0 0 1

 ; H =

(
5 6 1
−2 7 8

)
;

K =

(
a1 ... an
b1 ... bn

)
Do the calculations if possible.

(a) M1 = A ·B
(b) M2 = A−B

(c) M3 = B · F
(d) M4 = A · c
(e) M5 = c ·A
(f) m6 = d · c
(g) m7 = 2c · 3e
(h) M8 = B ·G
(i) M9 = A ·H
(j) M10 = H′ · F

2. What is the size of the following matrices?

(a) A ·B ·H′

(b) c+ e ·H′

(c) F ·K



3. Specify whether the following matrices are square, zero, identity, diagonal or up-
per/lower triangular matrices and give their dimension as well as their rank.

A =

0 0
0 0
0 0

 , B =

(
1 0
0 1

)
, C =

(
5 0 8
0 1 −2

)
, D =

0 0 6
0 7 0
1 −3 9

 , E =

0 0 0
2 8 0
0 −5 0


4. Is the equation (F+G)2 = F2 + 2 · F ·G+G2 true for any square matrices of the

same dimension?

5. Find all 2× 2 matrices A such that A2 is the matrix obtained from A by squaring
each entry.
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