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— Clearly indicate your final answer to each question either by underlining
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1. Let v = [3

5} and £ = {ey, ey} the standard basis of R% Let B = {vi, vo}

be another basis of R?, where v; = [ﬂ and vy = [—IIJ

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

@Ja@@?@wﬁ

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

/5]: 47*1‘@ = &/}5(?):/14)

3

2. Let p = 2% 4 22 + 3 be a polynomial in Ps, the space of all polynomials
of degree at most 2.

(a) [Ipt] Let B = {1,z,2?} be a basis of P,. Find Repz(p).

p=234 20X+ 14X B /3
—> Reﬁg(p) 16
(b) [1pt] Let C = {1,z + 1, (z + 1)} be a basis of P,. Find Rep(p).
%127(-}—5 = a1+ ’0(?(‘1") + C(W‘H/L
c = |

= A= 2 E;Ol

/

- # ¢1-(1)

\
(c) [1pt] Let D = {2? z,1} be a basis of P,. Find Repp(p).

- #np fL)

p= 4 ;}/\}2‘7(*3‘1
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3. Let £ = {e;, ey, e3} be the standard basis of R? and B = {v1,vs, v3}
another basis of R3, where

1 -1 1
Vi = 0 , Vo = 1 , V3 = —1
0 0 1

v € R3.
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4. Define three polynomials as follows.

filz) = ( 2)(x —3)
falz) = ( -1z —3)
J(z) = ( 1)(z —2)
It is known that B = {fi1, fa, f3} is a basis of Py, the space of all polyno-
mials of degree at most 2.
(a) [2pt] Let p(z) = 3z* 4+ 5z + 4. Find Repg(p).
i, h are Lagrange /"jj”"””u baed on 12,5

= po)= P 7[; 1 p(2) 7€ + pe3) 71;
’b(/) = }1—5-}-7. =/2 /2
P2y = j2+1044 =26 = Reg ) ~ g}

pe3)z 27 +/5te =4

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

709 =,?5’)7D,‘>()+§&)7p»4><) +g’(3)7€(x/
L\'![, + 4~ 7[; + :L-7§
X+ | & 2~f-+ 3~7€+ 47[;

(reif = 2+ 5L gt A
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Av, where

5. [6pt] Define a map f : R* — R3 by f(v

A=

OO \

)=
0
2
0

w o w
w O W

Let B = {vy, vy, v3, v4} and D = {uy, ug, us} such that

1 [0 1 0
vy = 0 Vo = ! V3 = 0 V4 = L and
0’ ’ 0|’ -1 '
1 10 | —1 0
1 0 1
u; = 0 , Ug = 1 , Ug =
1] 0] —1

Find Repg p(f).
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6. Let F;; be the 2 x 3 matrix whose entries are all zeros except that the
1, j-entry is one. Then

B = {En, Eg, Er3, F1, Ea, oz}

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

000000
000O0O0O
1 0000O0¢O
A= 01000O0
001000
00010 0

1 23 :
(a) [Ipt] Let M = [4 5 6} Find f(M). .
/ 0
= /
2] AR =]
5 3
£ a

o o/
(M): /3, 3 4
(b) [2pt] Find the range of f.

C»/§/>czce(A)= 5 sa A, C,O/éﬂ?f
4

mtz?eé]ﬂ) /)//O 6 ay Q/A/C/c/eﬁ/?

(c) [2pt] Find the nullspace of f.
u(/f/?aC& (4) -
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7. lextra 2pt] Let f : R® — R3 be a map defined by f(v) = Av, where

1
A= 11
1

N BN
W N =

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

See ver A

[END]
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