
II

(i) 4× 4

A =

⎛
⎜⎜⎜⎝

−1 1 2 1

4 1 3 −1

−7 2 3 4

11 −1 0 −5

⎞
⎟⎟⎟⎠

r rank B = r 4× r B rank C = r

r × 4 C A = BC

(ii) n m a1,a2, . . . ,an m× n

A =

⎛
⎜⎝ a1 a2 · · · an

⎞
⎟⎠

r r < min{m,n} A rank B = r

m× r B rank C = r r × n C

A = BC



An English Translation:

Basic Mathematics II

Answer the following questions.

(i) Find the rank r of the 4× 4 matrix

A =

⎛
⎜⎜⎜⎝

−1 1 2 1

4 1 3 −1

−7 2 3 4

11 −1 0 −5

⎞
⎟⎟⎟⎠

and a decomposition of A into a product A = BC, where B is a suitable 4 × r

matrix of rank r and C is an r × 4 matrix of rank r.

(ii) Let a1,a2, . . . ,an be n column vectors of dimension m and let the m× n matrix

A =

⎛
⎜⎝ a1 a2 · · · an

⎞
⎟⎠

be of rank r with r < min{m,n}. Show that the matrix A can be decomposed into

a product

A = BC,

where B is a suitable m× r matrix of rank r and C is an r × n matrix of rank r.


