ALGEBRE LINEAIRE (S. BASTERRECHEA) Sections GC, SC, SIE

Série 3

Keywords: Space R™, vector equations, linear combinations, linearly (in)dependent
sets of vectors.

Question 1

1 -3 Q
Let’s consider the vectors a; = 0 |,a;= 1 |, and b=| -5 |. For
—2 8 -3
which value(s) of « is the vector b a linear combination of d; and d3?
[Ja==3 [Ja=-3
Da:—%anda:—% Da:—%anda:—g
Question 2
4 3 3
a) Consider the vectors v_f =14], v_2> =12], W= (10
2 3 h

i) For which value(s) of h can the vector @ be obtained as a linear combi-
nation of v_1> and v_2>?

ii) In this case, what are the coefficients ay, as of the vectors vi and 037
-5 3 5
b) Consider the vector 7 = [ -3, and the matrix A = 1 1 |. 5%
—6 -2 =8

in the plane of R? spanned by the columns of A ? Justify your answer.
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Question 3
Indicate for each statement whether it is true or false and briefly justify your
answer.

1) The homogeneous system of linear equations represented by the matrix
1 2 3 4
2 3 4 5| is consistent.
0007

|:| True |:| False

2) The inhomogeneous system of linear equations represented by the matrix
1 2 3 4
2 3 4 5| is consistent.
0007

|:| False |:| True

3) If the coefficient matrix of a system of four equations in four unknowns has a
pivot in each column, then the system is consistent.

|:| False |:| True

4) If the augmented matrix of a system of four equations in four unknowns has
a pivot in each row, then the system is consistent.

|:| False |:| True

5) If Z is a non-zero solution of A7 = 0, then none of the components of 7 are
ZETO.

|:| False |:| True

6) If A is an m x n matrix and ¥,@ € R” are such that A7 = 0 = A0, then
AN + pw) = 0 for all A\, u € R.

|:| True |:| False
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Question 4

(questions a) and b)) or R? (question c)) ?
1 1 0

a) 171 = 2 s 172 = 0 s 173 = 1 .
1 0 0
1 -1 1

b)ﬁ\l: 1 ,172: —]_ ,’173: 2
0 0 3

3

a-(Da-(D)e-(3)

Question 5  Consider the vectors

1 -2 1
n=| 3|, w=-6], w=|2
-2 4 h

Are the following sets of vectors independant ? Do they span R?

I:l For all h € R, the vector U5 is linearly dependent on the vectors v1 and 03.

|:| The vector 11—3> is linearly dependent on the vectors U—1> and v_2> for h = 2.

|:| The set {v—1>, e 173)} is linearly independent for h = —2.
|:| The set {U—1>, e v_g} is linearly independent for h # —2.

Question 6  Let h € R and consider the vectors

3 1 h+7
o2 } 8
[ IV e TN B e DY

7 1 25

Thus v3 is a linear combinaison of v7 and v3 when

[ Jh=4 [ Jh=2 [ Jh=1
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Question 7 Let b € R. Thus the vectors

1 2 1
=11, @=|-1|, @=[b
1 3 0

are linearly independent if

[ Jb=2 [Jbo=14 [Jbo=1 [ Jb=3

Question 8
Consider the linear system:

ry + 3£L‘2 — 51‘3 = 4
Ty + 4332 — 8£E3 = 7
—3.1'1 — 7.%2 + 933'3 = —6

i) Write the system in matrix form A7 = b.
ii) Write the system as a linear combination of the columns of the matrix A.

iii) Find the set of solutions to the equation AZ = b.

Exercises of September 26, 2024



