MATH 342, SELF-QUIZ 2

The following statements refer to vectors in R” (or R™) with
the standard inner product. Mark each statement True or False.
Justify each answer.
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. The length of every vector is a positive number.

A vector v and its negative —v have equal lengths.

. The distance between u and v is ||lu — v||.
. If r is any scalar, then ||rv| = r||v].

. If two vectors are orthogonal, they are linearly indepen-

dent.

. If x is orthogonal to both u and v, then x must be orthog-

onaltou —v.

. If Ju+v|> = |ju|® + || v||%, then u and v are orthogonal.
. If Jlu — v||> = [lu|® + ||v||?, then u and v are orthogonal.

. The orthogonal projection of y onto u is a scalar multiple

of y.

. If avectory coincides with its orthogonal projection onto

a subspace W, theny isin W.

. The set of all vectors in R”" orthogonal to one fixed vector

is a subspace of R".

. If W is a subspace of R”, then W and W+ have no vectors

in common.

. If {vy, vo, v3} is an orthogonal set and if ¢, ¢z, c3 are

scalars, then {c, vy, ¢;V2, c3V3} is an orthogonal set.

. If a matrix U has orthonormal columns, then UUT = I.

. Asquare matrix with orthogonal columns is an orthogonal

matrix.

If a square matrix has orthonormal columns, then it also
has orthonormal rows.

If W is a subspace, then || projy, v||> + ||V — projy, v||* =
vl

A least-squares solution of Ax =b is the vector AX in
Col A closest to b, so that |b — AX || < ||b — Ax|| for
all x.

The normal equations for a least-squares solution of
Ax =b are given by X = (A7A) "' ATb.
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