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1. Let v = gJ and £ = {ey, ey} the standard basis of R%. Let B = {v1, vy}

be another basis of R?, where v; = E:I and vy = [_11}
(a) [Ipt] Find Repg(v).

3)e s s)) =R =[3)

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

()= <) +L) = rgo-[3)

v v

2. Let p = z? + 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 Py. Find Repg(p).
= 2.1 +3. 4o 2
P =2 44+3.X ¥ 1.X ;7/&,/%([9){3)
J

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

]b-:é{'r J?C?(H)’rC(,Xﬂ)L
N\ - . _ -2_ _ _ 4
/’(//'\ X=- = (= -H)+3(-)+2 =0 ;Q/Q&FCP):/L):{/”}
C C I
——

9(2—}37/—1-2 = 0+ "?0\"H)+C(x¢,)2

¥ BB 2 b= 1 =1

(c) [1pt] Let D = {22 2,1} be a basis of P,. Find Repp(p).

P=1x13 X+2.4 = N
e - [2)

————




Midterm 1 - March 2020 Linear Algebra II [MATH 104 / GEAI 1209]

3. Let £ = {e1, ey, e3} be the standard basis of R? and B = {vy, vy, v3}
another basis of R3, where

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

- 2 o
M= Rty ) - (_, I 7)

I~

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

hiw)=5@-2)w-3 7 Lagrange pdy

2
folz) = —(z — 1)(z - 3) pased on |,%, 3,
fil@) = 5@ = 1)(z ~2)

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

(a) [2pt] Let p(z) = 32% + 4z + 5. Find Repg(p).
bay= 12 ¢P=/2Jp,+2f£+44fs,
bray= 121845 = 2%

]2
Py =274 1245 =4g, Rf/f Cpr = ZT)
B 44|

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

M= Repy i)

700 = 204) F.WJr %ﬂx; 1926 £ 00
/:{"F:T('J(;fl.g |
K+2 = 3.31:'1—4')(»\)’4’;»)(\} - ‘ 5_
@<+z)’: 32’_)@\ . 41\)0;)(55 {} R —
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5. [5pt] Define a map f: R* — R® by f(v) = Av, where

o O N

2 00
A= 10 3 3
200

Let B = {v1,vs, v3,vq} and D = {uy, us, us} such that

1 0 [ 1 0
Vi = 5 Vo = ! V3 — 0 , V4 = L and
0]’ 1)’ 0 -1
1 0 -1 0
1] 0] 1
u; = O , Uy = 1 y U3 =
1] 0] ~1

Find Repg p(f).

A 4 N - —~
]f“/,) = /o) = 4y, +ouU,+ ol
4

f’ 40 o
0 Y —> - - (): 0 é 0o
1@ = (4) _og bl TG00

o T T —

JC(V;) ‘706—\/)4) =0
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6. Let E;; be the 2 x 3 matrix whose entries are all zeros except that the
1, j-entry is one. Then

B = {E, Erg, Fr3, Eo1, B, Fa3}

is a basis of Mayy3, the space of all 2 x 3 real matrices. Suppose f :
Moys — Mays is a homomorphism such that Repg 5(f) equals

[0 01 000
000100
000010
A=10 00001
000O0O0OO
00000 0]
1 2 3 .
(a) [1pt] LetMI: {4 ; 6} Find f(M). ;
2
M) = 3 , - |*
i?efg( ) j A Q%M) s
& 5
3 £
(b) [2pt] Find the range of f. G
Gol space(A) = cabcdeR |

o
On.n,
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7. [extra 2pt] Let f : R® — R® be a map defined by f(v) = Av, where

i

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

Zf?f $ 75,6‘// €, 637 Le Ahe standard bas's 07/1/2
! a
2) = [ cl 4,
//Z(m ﬁe/) = (l) <—
f(z) :/ﬁ/ -

f(@h/é- «— 0

N DN =
W N =

Lo‘{' D ){L{,/ M_,//

ﬁcz answer 7S ST M'\7M'

[END)]
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