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Solutions to problem 1 of Problem Set 8

This is exactly like section 4.3.5 in the textbook, except that

iy = U3
-’2 = 2’!?1‘}"[}3
iz = Uz — U
so the matrix M and its transpose M 7T are:
0 0 1 0 02 0 O
12 0 10 r_ [0 0 -1 0
M_O—IIO M_1110 (1)
0 0 01 00 0 1

The confusing part here is figuring out which to use: the matrix, its transpose, or its inverse-transpose.

The coordinates in the old basis are a = [1,2,3,0]?. What we want is the coordinates in the new basis,
b. The equation for going from b to a is
a=MTb

Going the other way, we need to use
b=(M")"ta

In this case, we have a and we want b, so we need to use the second version of the equation, which
means we need to compute the inverse of M7T:

~1/2 1 1 0

m_1_ | 1/2 0 0 0

MO =15 _10 o0 @
0 0 01

(Consult your linear algebra textbook if you don’t remember how to find the inverse of a matrix. I
did this one above by augmenting it with the identity matrix and doing elementary row operations to
reduce the left-hand side to the identity — which took me two times to get right.)

Plugging all of this in:

12 1 1071 _1/24243
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