
Orthogonality

Definition: A set of vectors {v1,v2, . . . ,vk} in R
n is called an orthogonal set if all pairs

of distinct vectors in the set are orthogonal. In other words,

vi · vj = 0 for all i 6= j, where i, j = 1, 2, . . . , k

Definition: An orthogonal basis for a subspace W of R
n is a basis of W that is an

orthogonal set.

Definition: A set of vectors in R
n is an orthonormal set if it is an orthogonal set of

unit vectors. An orthonormal basis for a subspace W of Rn is a basis of W that is an
orthonormal set.

Definition: An n × n matrix Q whose columns form an orthonormal set is called an
orthogonal matrix.

Definition: Let W be a subspace of Rn. A vector v in R
n is said to be orthogonal to W

if v is orthogonal to every vector in W . The set of all vectors that are orthogonal to W is
called the orthogonal complement of W , denoted W⊥. In other words,

W⊥ = {v in R
n|v ·w = 0 for all w in W}

Definition: Let W be a subspace of Rn and let {u1,u2, . . . ,uk} be an orthogonal basis for
W . For any vector v in R

n, the orthogonal projection of v onto W is defined as
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The component of v orthogonal to W is the vector

perpW (v) = v− projW (v)


