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Problem Set

—« Problem 1

Let us consider ordered bases of R3 as follows:
B=1{(1,0,0),(3,33),(0,2,0)}, C¢={(1,1,0),(0,0,1),(0,1,1)}.

(i) Write the coordinates of vector v = (2, —1,3) with respect to basis B.
(ii) Let Pc. g denote the change of basis matrix from B to C. Determine the matrix P¢. g.
(iii) Hence, or otherwise, determine Py, .

(iv) What is the relationship between P, ¢ and P¢. 5?

2
(v) Calculate Pg. ¢ |: 6 ] .
-3

SOLUTION SPACE

Write your solution from the next page.
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Begin Your Solution
(i) Writing the coordinates of v with respect to the basis B:

«(1,0,0) + B(3,3,3) +7(0,2,0) = (2,—-1,3) = («+3B,38+27,38) = (2,—1,3)
— f=1la=-1andy = —2.

Thus,

(ii) In order to determine the change of basis matrix, we need to write the basis B in terms of

the basis C. That is, if
B={vy,...,vy}and C = {wy,..., Wy},

then
Peo g = [[vl]c,. ., [vn](;]

Let
vi = (1,0,0),v2 = (3,3,3), and v3 = (0,2,0).

For any (a,b,c) € R,

(a,b,¢) =wa(1,1,0) +B(0,0,1) +v(0,1,1) = (a0, a + v, B+ 7)-

Therefore,
(e, +79,B+79)=(1,00) = a=1,y=-1,=1
(e, +v,6+79) =(3,33) = a=3,vy=0,p=3
(c,a+7v,B+7) =(0,20) = a=0,7v=2,=-2.
Hence,

1 3 0
Peep=|1 3 -2

-1 0 2

(iii) Similarly to determine Pg. ¢, we will write each element of C in terms of 5. Again for any

(a,b,c) € R3, we have
(a,b,c) =a(1,0,0) + B(3,3,3) +7(0,2,0) = (« + 38,38 + 27, 3p).

Therefore,

1
(a+3B,36+27,38) =(1,1,0) = B=0,a=1,9= 5

(«+3B,36+27,38) =(0,0,1) = B=

(o« +3B,36+27,38) =(0,1,1) = B=
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Thus,

Pg c =

Ni—= O =
W=

|
T
o wim

(iv) The matrices Py, ¢ and Pg, g are inverses of each other, that is,

Pg cPeip = I5.

2
(v) We want to calculate Pg, ¢ [ 6 ] ,
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