
VI. Determine the rank of the following matrices (with real parameters)

1.

( 1 2 1 3

2 4 5 1

3 6 7 5

4 8 3 7

)

2.

( 1 2 2 3 5

6 15 12 25 42

2 5 4 8 14

1 −1 2 −4 −7

)

3.

(

a 1 1 1

1 a 1 a

1 1 a a2

)

4.

(

2(a−1) (3a+1) a

(1−a) −2 −1

a 2a a

)

5.

(

2(a−1) (3a+1) a 2a

(1−a) −2 −1 2

a 2a a a+1

)

6.







1 −1 0 −3

7 −2 2 −10

7 −1 1 −9

2 0 −2 −4

6 −1 2 −7






7.







1 1 1 1 1

a 2 1 2 a

5 6 7 1 3

1 2 a 2 1

1 0 1 0 1







Compute inverses of the following matrices

8.

(

1 2 −1

2 3 0

0 −1 1

)

9.

(

1 0 −1

−1 1 0

2 1 3

)

10.

( 1 2 −3 1

2 3 −1 2

7 −1 4 3

1 1 −2 −1

)

11.

( 1 2 −1 1

1 0 0 −1

0 1 1 0

1 2 0 0

)

12. Using the results of these problems write down inverses of matrices made:

a) by interchanging first two rows in the matrix from problem 8; b) by multiplying the fourth row

of the matrix from problem 10 by the number 11; c) by adding 7-tuple of the third row to the first

row in the matrix from problem 9; d) from the matrix from problem 11 in such a way, that to the

first row we put triple of the second row and to the second row we put 5-tuple of the first row.

– – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – – –

Answers and hints. 1. 3 2. 3 3. 3 for a 6= 1, 1 for a = 1 4. 3 for a 6= 0,−1, 2, otherwise

2 5. 3 for a 6= −1, 2 for a = −1 6. 3 7. 4 for a 6= 1, 3 for a = 1 8.

(

3 −1 3

−2 1 −2

−2 1 −1

)

9.

(

1/2 −1/6 1/6

1/2 5/6 1/6

−1/2 −1/6 1/6

)

10.





0 −1/21 5/42 11/42

−1/2 23/42 −5/42 5/21

−1/2 13/42 −1/42 1/21

1/2 −5/42 1/21 −25/42



 11.

( 2 2 2 −3

−1 −1 −1 2

1 1 2 −2

2 1 2 −3

)

12. Inverses of these

matrices can be made from inverses to the original matrices: a) by interchanging the first two

columns; b) by multiplying the fourth column by 1/11; c) by substracting the 7-tuple of the first

column from the third column; d) so that, to the first column we put one third of the second column

and to the second column we put one fifth of the first column. (All this follows, for example, from

the definition of the inverse of a matrix and from the definition of matrix multiplication. Another

possibility is a suitable use of the theorem on multiplication and transformation.)


