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Coordinate System

e Each coordinate system is a “viewpoint” for vector
representation.

* The same vector is represented differently in
different coordinate systems.

* Different vectors can have the same
representation in different coordinate systems.
* A vector set B can be considered as a coordinate
system for R" if:
* 1. The vector set B spans the R"
* 2. The vector set B is independent




Coordinate System

* Let vector set B={u4, u,, -+, U, } be a basis for a subspace R"

» B is a coordinate system

* For any vin R", there are unique scalars ¢4, ¢,, -+, ¢, such
thatv = cquq + couy, + -+ c Uy,

B -coordinate vector of v: C1
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New Coordinate System B

{e,, e,}is a coordinEte system by = H] by = [_11]
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Vector
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New Coordinate System B

{e,, e,}is a coordinlz:;te system by = H] by = [_11]
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2] = 8es + e, [,] = 61 + (=2)b,
E={e,, e,, -+, e,} (standard vectors) = [U]E

E is Cartesian coordinate system (B MI1EX)




Coordinate System

e A vector set B can be considered as a coordinate
system for R" if:

e 1. The vector set B spans the R"

- Every vector should have representation

e 2. The vector set B is independent

# Unique representation

B is a basis of R"



Why Basis?

* Let vector set B={u4, u,, -+, Uy} be independent.

* Any vector v in Span B can be uniquely represented as a
linear combination of the vectors in B.

* That is, there are unique scalars a4, a,, -+, a, such that v =
a{uq + auy + -+ apuy

* Proof:
Unique? v = aquq + aru, + -+ aiuy
v = biuq + bou, + -+ bruy
(a1 — byug + (az — by)uy + -+ (ax — bpduy = 0
B is independent » a,—b,=a,-b,=---=a,—b,=0



