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© Basis

© Basis for function spaces
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© Be able to find and verify a basis of a vector space.

!
a

«O>r «F»r < > A



A set of vectors vq, va, ..., vV, spans a vector space V if every vector in V
can be written as ¢c;v; + o + ... + ¢, v, Where ¢ is a scalar for 1 < j < n.

Let vy, ..., vy be vectors in a vector space V. Theset S = {vy,...,vn} is
linearly independent if c;vi + v + ... + cpv, = 0 implies
a=c0=..=c¢c,=0.
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Basis

Spanning and Linear Independence

Definition
A set of vectors vq, v», ..., v, spans a vector space V if every vector in V
can be written as ¢civ; + oo + ... + ¢, v, Where ¢ is a scalar for 1 <7 < n.

Definition

Let v1,..., vy be vectors in a vector space V. The set S = {vq,..., vy} is
linearly independent if c;vi + covo + ... + ¢,v,, = 0 implies
C1:C2:...:Cn:0.

Definition

Let {vi,..., vm} be vectors in a vector space V. {v1,..., v} is a basis for
V if the vectors are linearly independent and span V.
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If V' has a basis of m vectors, then any set of more than m vectors is
linearly dependant.

The dimension of a vector space V is the number of vectors in any basis
for V.

If dim(V') = n, then any set of n vectors in V that spans V is a basis of V. '
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Let fi, ..., fx be functions with continuous derivatives up to the k — 1 order
on the interval |. If the Wronskian of f, ..., f is non-zero at some point
in 1, then the set {fi, ..., fx} is linearly independent on I.
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