Practise Problems with Matrices:

Multiply the matrix times the vector:
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For each of the following matrices, reduce to row echelon form, determine the rank and,
if necessary, find a basis for the nullspace.

4 1 3 41 3
-5 0 3 ,rank:=3  reduction to triangular form| 0 5 27
51 -4 0 0 -62
B 30 1 30 1
31 -1 |, row echelon form:| 0 1 -2 |
_5
i 2 0 -1 00 3
[ 1 0 2 | 10 -2
-3 1 1 |,, rowechelonform:| 0 1 -5
-3 -3 -2 0 0 -23
3 -1 -1 | 3 -1 -1
3 2 3 |,, rowechelonform:| 0 1 2
16
B -1 -2 1 | 00 3
21 2 212 1
-2 2 2 |, row echelon form: 0O 10 |, nullspace basis: | 0
3 0 -3 0 0O 1
12 1 -1 2
o 1 -2 |, row echelon form: 0O 1 -2
3 -1 -1 0 12
= 121 -1
o 11 |, row echelon form: 0 1 |, nullspace basis: | -1
3 -1 2 0 1
[ 10 -1 [ -10 -1
-3 1 -3 |, row echelon form:
1 -3 2 0 1




i ] [ 3 3 3 1
31 3 | row echelon form: | 0 -2 0 |, nullspace basis: 0
-1 0 -1 0 0O 1

[ ] 12 0 |
2 1 1 |, row echelon form: 0 5 1 ,

14

B -3 -31 1 ] 0 5 |

10 -1 | 10 -1 | 1
-3 1 -3 |, row echelon form: 010 nullspace basis:

1 -3 1 0 0O 1

[ 3 1| 3 2 1
1 1 -2 |, row echelon form: 0 % —% , hullspace basis:

2 -1 -1 0 0 O

Decide if the following vectors are linearly independent. If they are dependent, find
constants ¢y, Cp, 3 such that ¢,V + coVa + C3Vz = 0

1 -3 -1
@ Vvi=| -3 Vo = 1 Vs = 0
1 -3 -1

- L] _ - PR
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-1 -1

For each of the following matrices, reduce to reduced row echelon form, determine the
rank and find a basis for the rowspace and the column space.

1
0421 100 5
36 33 |, rowechelonform:| o 1 % % ., rank=2
3212 000 O

. 1 1 1
rowba&s.[[ 100 > J[O 1 > 1

L 1

|



column basis: o |[,| 1
0 0
_ 5 _
01 -1-41 1030 3
24 2 0 2 |, row echelon form: 01-10 —% , rank = 3
11 2 1 1 00 o 1 -1
— 3 —
. 5 1T 10 1 1
rowba&s.[[losos],_Ol 10 3][0001 3J}
1 11 o
, column basis: o (] 1 [,|] O
0 1

73 Jon 2]+ ]



