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1. Let v = E] and £ = {ey, 2} the standard basis of R?. Let B = {v1,va}

be another basis of R?, where v; = [ﬂ and vy = [_11] .

(a) [1pt] Find Repg(v).

(b) [1pt] Find Repg(v).

2. Let p = 22 + 3z + 2 be a polynomial in P,, the space of all polynomials
of degree at most 2.

(a) [1pt] Let B = {1, z, 2%} be a basis of P5. Find Repgz(p).

(b) [1pt] Let C = {1,z + 1, (z + 1)?} be a basis of Py. Find Rep(p).

(c) [1pt] Let D = {2? x,1} be a basis of P,. Find Repp(p).
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3. Let & = {ey,e3,e3} be the standard basis of R* and B = {vy, v, v3}
another basis of R3, where

1 0
V] = —1 , Vo = 1 , V3 =
1 —1

_— O O

(a) [2pt] Find a matrix M such that M Repg(v) = Repg(v) for any
v e RS

(b) [3pt] Find a matrix N such that N Rep¢(v) = Repg(v) for any v €
R3.
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4. Define three polynomials as follows.

fiw) = 5o~ 2)(z ~ 3
fola) = ~(r = 1)(z - 3
i) = 5o~ )z =2

It is known that B = {f1, f2, f3} is a basis of Py, the space of all polyno-
mials of degree at most 2.

(a) [2pt] Let p(x) = 32* + 4x + 5. Find Repg(p).

(b) [3pt] Let D = {1,z + 2,(x + 2)?} be another basis of P,. Find a
matrix M such that M Repp(q) = Repg(q) for any q € Ps.
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_— O O =

Vi

Find Repgp(f).

u; =

1 0
0 1
0 | Ve 1 and
—1 0
1
,Ug = 0
—1
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6. Let Ej; be the 2 x 3 matrix whose entries are all zeros except that the
1, J-entry is one. Then

B = {E11, Er, E13, E1, By, Ers}

is a basis of M3, the space of all 2 x 3 real matrices. Suppose f :
Myyz — Mays is a homomorphism such that Repg s(f) equals

001000
000100
000010

A=1o00001
000000

00000 0]

(a) [1pt] Let M = [4 . 6]' Find f(M).

(b) [2pt] Find the range of f.

(c) [2pt] Find the nullspace of f.
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7. [extra 2pt] Let f : R? — R3 be a map defined by f(v) = Av, where

1
A= |1
1

DN DN =
W N

Find two bases B and D of R? such that Repg p(f) is the identity matrix.

[END]
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