
6.47(a)

1 6.47(a), §1 Asked

Given: A new basis S = {~u1, ~u2}. The new basis vectors can be expressed in terms of the
original Cartesian basis E = {ı̂, ̂} as ~u1|E = (1, 2) and ~u2|E = (3, 5).

Asked: Find (1) the change of basis matrix P from E to S; (2) the change of basis matrix
Q from S to E; (3) the components (a′, b′) of an arbitrary vector ~v in the S basis if ~v has
components (a, b) in the Cartesian coordinate system (~v = aı̂ + b̂.)

2 6.47(a), §2 Solution

The basis vectors of the S-system are given in terms of the E-system, so, to get the transfor-
mation matrix, we simply put them as columns of the matrix:
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Let’s check this, just to be sure. The arbitrary vector ~v can be expressed as

~v = aı̂ + b̂ = a′~u1 + b′~u2

so

~v
∣

∣

∣

E
≡

(

a

b

)

= a′~u1

∣

∣

∣

E
+ b′~u2

∣

∣

∣

E
=

(

~u1

∣

∣

∣

E
~u2

∣

∣

∣

E

)

(

a′

b′

)

= P~v
∣

∣

∣

S

Since
~v
∣

∣

∣

S
= P−1~v

∣

∣

∣

E



the transformation matrix Q from S to E is
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So a′ = −5a + 3b and b′ = 2a − b.


