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Goal:

@ Define a basis of a vector space.

@ Coordinates relative to a Basis.
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Basis

Definition 1

Let V be a vector space. B = {vi,v2,...,v,} is called a basis are if
© B is linearly independent.
@ B spans V.
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Example 2

1 0
Determine whether the vectors e = | 0|, es=|1],e3= [0 ] form a
0 1

basis for R3 or not.

This is called the standard basis for IR3.
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Example 3

1 2 3
Show that the vectorsvi = [ 2], vo= 19|, v3 = [ 3| form a basis
1 0 4

for IR3.
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Homework 4

Example 4

Determine whether the vectors vi = 2 — 4X + X2, v, = 3+ 2X — X2,
vz =1+ 6X — 2X? form a basis for Ps.
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Example 5

Determine whether the vectors vi = <§ _44) V2 = ((1] (1)>

V3 = <_012 :8> form a basis for Mat(2, 2, R).
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Theorem 6

Let S = {v1,va,...,v,} be a basis for V, then every vector v in V can be
written uniquely in the form

V = CV1 + Vo + - - - + cpvp,

Definition 7
Let B = {vi,v2,...,v,} be basis for V and let w in V with

V=CV]+ CVy+ -+ ChVvp

The scalars ¢y, ..., ¢, are called coordinates of v in terms of B. The
vector (ci,...,cn) € R" is called the coordinate vector of v relative to
B. It is denoted by

(v)p=(c1,¢c2,...,¢n)
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Example 8

3 —2 5
Let B = 21,111,110 be a basis for some subspace of R3.
1 0 0
Find the coordinate vector of
3
Q (|4
3
5
Q | 12
3
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Example 9

Let B= {1+ X,1+ X2, X + X2} be a basis for some subspace of IP5.
Find the coordinate vector of

Q 3— X —2Xx2
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Homework 4

Example 10

0 1 0 0 0 1 10 .
LetB—{(O 1),(1 1),(1 O)’(O 0>}beabaS|sforsome

subspace of Mat(2,2,R). Find the coordinate vector of

° (V%)
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