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Let f be a linear mapping defined by

f R > RY v Av
with an 7 x n matrix A. The kernel of f is defined by
N ={veR"| f(v) =0},

and the number of non-zero elements of a vector v = (v1,vs, . .. ,'un)T € R™ by
T
o(v) =) 8(v),
j=1
where | denotes the transposition and §(a) = 1 (a£0) Let d be a positive integer

less than or equal to n. Answer the following questions.

(i) Show that the dimension of the subspace V = {v € R" | v = f(u),u € R"} of R"

is given by
dimV =n—dimN.

(i) Show that if some d— 1 column vectors of the matrix A are linearly dependent, then

there exists a non-zero vector & € N such that o(z) < d.

(ili) Show that o(z) 2 d for any non-zero vector € N if and only if any d — 1 column

vectors of the matrix A are linearly independent.



