
Finding Orthogonal Complements

In general, if S and W are subspaces of Rn and dim S + dimW = n, then
W = S⊥ and S = W⊥. Recalling that dimC (A) = r , dimC (AT ) = r ,
dimN(A) = n− r , and dimN(AT ) = m− r , we conclude that

N(A)⊥ = C (AT ),C (A)⊥ = N(AT ),N(AT )⊥ = C (A),C (AT )⊥ = N(A)

Given S , how do you go about find S⊥? The result above provides the
clue. Let {s1, s2, ..., sr} be a basis of S and let A be a matrix with the
basis vectors as columns. Then C (A) is the set of all linear combos of the
basis vectors, that is S = C (A). Therefore S⊥ = N(AT ).

Ex: Let

S = Span{


1
0
1
0

 ,


1
1
1
0

}
Find a basis of S⊥.
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