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Question 1

(a) This is done by solving the system

e

1 ] = 3
] = Xl =1,
(b) Pc.p is obtained from row-reducing [cl co | by bg} :

-1 4 -2 7 [10-25 N b _[25
11 1 =2 01 —1 3 CB=1_1 3

o [1(0-()

(c) This is done by solving the system
-1 4 y],. = 5) ], = 3
-1 1 Yig = -1 Yle = 2

(d) Pp.c is obtained from row-reducing [bl by | ¢y C2:| :

-2 7 -14] 10 =35 _ p. . _[35
1 -2 -1 1 01 —1 2 BeC =1 _1 9

¥l = Pacelyl, = {j’ g] (3) _ G)

Then

Then

Question 2

Basis vectors are linearly independent, so b; = b; + Z 0 - b; which tells that the only non-zero
J#i
coordinate of b; in B is the i-th component, equal to 1.

Alternatively, [bi}B = Pg.eb; so then b; = Pe, 5[b;] ., = Ps[b],. = [bl . bn] [b;]

5 A which is only

B

true when [b;] , = e;.

B
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Question 3

(a) The change-of-coordinate matrix from B to C is composed by C-coordinates of the vectors from
B. These are directly known from the specified linear relations:

Pes=[[bil, bl ] = {_i ._i}

The change-of-coordinate matrix from C to B is constructed as in inverse of P¢._ g5, equivalently
by taking the right part after row-reducing [Pe.p|I] = [I|Pgec]:

-1 210 o fto 2 1
3 -4 0 1 0 1 3/2 1/2

) e =Peesid, = |3 (5)= ()

Equivalently, x = 5(—c; 4 3c2) + 3(2¢c; — 4¢s) = ¢ + 3cs.

(© Blo=Prcel¥le= |5y 1)o] (12) = (3):

Question 4

In terms of a standard basis M of the linear space M3, such as e.g.

10 0 0 01 0 0
Sl U R R R R

the elements of set {W,} are represented by the coordinate vectors:

[Wl]M = [WQ]M = [WB]M = [W4]M —

»Jkujl\:)»—
OOjl\D»—
O(D“l\:)»—
OO O

so then finding the coordinates of Y in this basis is achieved by row-reducing

1111 4 1000 1 1
2220 6 01001 1
33006/ ~ |o0101 = Y=,
4000 4 00011 1
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Question 5

(a) Writing the coordinates of Chebyshev polynomials relative to the standard basis:

10 -1 0 1
01 0 -3 0
T=100 2 0 =8
00 0 4 O
00 0 0 B8

we see that the matrix has pivots in every column, so this set is a basis for Py.

(b) The required matrix is the inverse of the above, found by row-reducing [T |I]:

10 1/2 0 3/8
01 0 3/4 0
Po.p |0 0 1/2 0 1/2
00 0 1/4 0
00 0 0 1/8
1
02 ot 0
(c¢) Given that cosa ~ 1 — — + — we write [f] , = | —8
2 4! P 0
32/3
1
0
() Then [f], = Pous [f], = | 4/3
0

4/3



