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Problem 1. Solve the following system of linear equations

11 1 1] 4
12 3 4110
1 3 6 10| 20
1 4 10 20| 35

Problem 2. Give bases for row(A), col(A), null(A), where

11 0 1
HA=|01 -1 1],
01 -1 —1
(2 —4 0 2 1
2) A=|-1 2 1 2 3
1 -2 1 4 4

Problem 3. Find all possible values of rank(A) as a varies

1 2 a
A= |-2 4a 2
a -2 1

Problem 4. Find all 2 x 2 matrices [CCL b} such that

ol i =L ol a)

Problem 5. (a) Find a basis for the minimal subspace in R* containing the points

(1,-1,0,0), (0,1,0,—1), (0,0,—1,1), (—1,0,1,0).

(b) Find a basis for the minimal subspace in R?® containing the point (0,1,1) and the

1 1
=10 +7 |1
1 0

ISEENSI.



Problem 6. Consider a linear transformation 7" : R? — R? satisfying
-1 3 3 0
r(1F]) = 1) e (B]) -1
Find the standard matrix of T

Problem 7. Let u,v be a basis for R?. Show that

1) u+v,u+ v is not a basis for R?;
2) w4+ v,v is a basis for R?;

3) u+v,u— v is a basis for R2.

Problem 8. Are the following transformations linear?
z| |1 r—y
o eyl s ]
T| 1 Y
o xf) -+t )+ )
v 5= ()
y |z|

Problem 9. Let F be the linear transformation from R? to R3 such that F reflects a
vector in the z-axis. Compute the standard matrix of F.

Problem 10. Compute the determinant of

1 -1 0 3
2 5 2 6
A= 0O 1 0 o0
1 4 21
Problem 11. Is the matrix
2 3 0
A=11 -2 -1
2 0 -1

invertible? If yes, compute the inverse of A.

Problem 12. Find all a such that the matrix

A=

S = Q
= Q O
Q O O

is invertible.



