Basis:

The set {vy,...,vi} is called a basis of span{vy,...,vp} C R™ if

these vectors are linearly independent.

Theorem

Let the set of vectors {vy,..., v} in R™ be linearly independent.
Given u € R"™, the condition that u € span{vy,..., vy} is

equivalent to the condition that the set {u,vy,..., vy} is linearly

dependent.

Example




Theorem

Let £ < n and the set {vq,..

There exists a basis in R™ that contains the vectors {vy,...,vi}.

Example

., Vi } in R™ be linearly independent.

Find the basis of R* that contains the basis of U:
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Theorem

Let U = span{vy,...,v;} C R™. Suppose that there exists a
linearly independent set {uy,...,u;x} C U. Then k <.

Corollary

Let U be a subspace of R™. If there exist two bases in U, such that
U =span{vy,...,v;} ={uy,...,u}, then k =[. In other words,

the dimension of U is invariant with respect to bases.

Example

A standard (orthogonal and normalized) basis in R*:

{ela €2, €3, 64}'




