MA 265 Lecture 20

Section 4.6 Basis and Dimension

Definition of Basis

The vectors vi, vy, .-+, Vv, in a vector space V are said to form a basis for V if
[ ]
[ ]
Remark
1 0 0
Example 1. In R3, the vectors | 0 |, | 1 |, | 0 |, form a basis.
0 1
Remark



Example 2. Show that the set S = {t* +1,t — 1,2t + 2} is a basis for the vector space Ps.

Example 3. Find a basis for the subspace V' of Ps, consisting of all vectors of the form
at® + bt + ¢, where ¢ = a — b.
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Theorem If S = {vy, vy, -+, vy} is a basis for V|

Proof

Theorem If S ={vy,vy, -+ ,vi}, and T = {wy, wy,--- ,w;} are bases for V', then

Example 4. Let

R E R H s (ER I R R R i

Is S a basis of My ? Is T a basis of Moo ?
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1 0

Example 5. Let V = R? s = {vy, vy, V3, vy, vs}, where vi = | 0 |, vo = | 1 |, v3 =
1 1
1 1 -1
L, va=1| 2|, vs= 1 |. Find a subset of S that is a basis for R3.
2 1 -2
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