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Problem 1

Show that the nullspace of a matrix A ∈ IRm×n is a subspace.

Problem 2

Show that the range of a matrix A ∈ IRm×n is a subspace.

Problem 3

It is often useful to split a vector x into two orthogonal vectors u and v such that u+v = x,
u is in the direction of a vector w, and v in a direction orthogonal to w. You may assume
that all the vectors considered are in IR2. Show that

u = wwT

wTw
x and v =

(
I − wwT

wTw

)
x,

where I is the 2× 2 identity matrix. Suppose the matrix P ∈ IR2×2 is defined as

P = wwT

wTw
.

Show that P is an idempotent matrix, i.e., P 2 = P . Verify the same for (I − P ).


