MATH1050 Exercise 9 Supplement (Answers)
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11.

12.

13.

14.

b) Yes.
a) No. Note that f(0) = f(1).
b) No. Note that f(z) # 1 for any z € RR.
a) i. No. Note that f(2) = f(V/2).
ii. Yes.
(b) i Yes.
ii. No. Note that f(z) = 2 for any = € R.
(a) —
(b) i. Hint. It turns out that for any = € B,
g(z) # 2. (Why?)
ii. Yes.
(a) —
(b) i ——
i, ——
iii. Yes
(a) i. No.
ii. No.
(b) —
(¢) i Yes.
ii. Yes.
iii. Yes. The ‘formula of definition’ for the in-
verse function g~ : (=1, +00) — (14 00) of
the function g is given by g7 1(y) = 1+y + 1
for any y € (—1, 4+00).
(a) —
(b)

(c) The ‘formula of definition’ of the function g1 :

R — R is given by g~ (y) = log,o(y + /1 + 32)
for any y € R.

ii.
iii. Yes. The ‘formula of definition’ for the in-

verse function ¢~!' : I — R of the function
2

y f
5 | for any
—y

g is given by g7 1(y) = In <1
yel

(a) —

i. Yes.

ii. Yes.

ili. Yes. The ‘formula of definition’ for the in-
verse function =1 : R\{3} — R\{2} of the

2y

function f is given by f~1(y) = V3 for any
y € R\{3}.
15. (a) Yes.

(b) Yes.

(¢) Yes. The ‘formula of definition’ of the inverse
function f~!: IR — R of the function f is given
by

VY if y>0
16. (a) Yes.
(b) Yes.

(c) Yes. The ‘formula of definition’ for the inverse
function f~!: IR — R of the function f is given

by f~(y) = y3 for any y € R.
17. (a) —
ii. Yes.
iii. Yes. The ‘formula of definition’ for the in-

verse function f~! : (=1,1) — R of the
function f is given by

if y>0
if y<O

18, ——

Hint. Find out how to ‘complete the square’ of a
quadratic expression if you do not know how to pro-

ceed.
19. (a) —
(b) No.
(¢) Yes.
20. (a) — () i (d) i
(b) — ii. No. ii. No.
21, —
22. (a) —
(b) i
ii.
iii. The inverse function of f, namely, the func-
tion f~1 : C\{1} — C\{-2}, is given by
[ Hw) = EZ—_f—Zl for any w € C\{1}.
23. (a) —



(c) The inverse function f,; of is the function fu/ p, d) i g(y) = (y —a)® + s(y — a) + ¢ as poly-

. .. a 3
given explicitly by fop(w) = mw + nomials, in which a = —g, s = q— %,
b 20°  pq
WU}fOI‘&HyU}EC. t:W—g—Fr
(d) f is not bijective. -
(¢) —
(a) Re(f(2)) = (Re(2))? and Im(f(2)) = (Re(2)? + Hint. For each v € C, define the function
1im(z). F,:C—Chby F,(2) = % for any z € C.
(b) Prove that F, has a root in C.
(c) — (d) ——
(d) The inverse function f~!: € — C of the function 36.
o _ iim(¢)
is given b, 1(¢) = ¢/Re(Q) + — )
fisg y f71(¢) (©) (V/Re(0)2 + 1 37. (a) It is the empty set.
for any ¢ € C. (b) 5
(c) 5
a
(a) () 5
(b) — (e) 5, 70
(¢) (hoh)(z) = —=z for any z € C. (f) 5,7,9.
(d) Yes. (g) It is the empty set.
(a) i. No. (h) 0
ii. No. (i) It is the empty set.
(b) i Yes. (j) 0,1
ii. Yes. (k) 0,1,2.
o 1) 0,1,2,3,4
) 38. (a) a=0.
(b) B=1,v=2.
(¢) 6=-1,e=0,¢=0.25.
(a) True (d) p=-1,v=050=1,7=2
(b) False
39. (a) a=-2,=2,v=0,0 =-3.
(a) i Yes. (b) e =—-05,(=—1,7=0, 6 =0.05.
ii. No.
) 40. (a) a=1.
. (b) B=0.
() o () v=0,0=1
ii. Yes
iii. No. (d) e=1
iv. No. (e) ¢=1.
(f) n=0,0=1.
(g) HZO,A*LN*Q
(h) V:07€_1ap_2
(a) — (i)o=1,7=3
(b) i r=V3A=V0. () p=1,0=3
ke — — — kw2 —
i, —k — A, —kw — Aw?, —kw? — Iw. 1. (a) 2
(¢) i gly) =2 — 15z + 10V/5. (b) —5
ii. —1—2v/5and —1 —+/5 (repeated). () a=1/5,B=2,v=14,5 = 18.
(a) — 42. (a) 0.
Hint. The equality z2 + 03 + 73 — 3072 = (b) 1,3
(@ + (0 + 7z + (ow + 7w?)]fz + (0w? + 7(w))] (©) 1.
holds for polynomials.
Remark. In fact, each of —(0 + 7), —(ow + (d) afg_?) 5, 8=-117v=3/26=2¢=5/2
Tw?), —(ow? + Tw) is a root of f(x) in €. Accord- ¢=8/
ing to the factorization of f(z), they are all the ) 1
roots of f(z) in €. (Why?) 3. () 1L f(L,2)= {4’1]
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o4.

95.

1ii.

iv.

ii.

i.

ii.

iii.

t_l}r_noo f(t) =0, and tlﬂnoof(t) =0.

. f is strictly decreasing on (—oo, —2].

f is strictly increasing on [—2, 2].
f is strictly decreasing on [2, +00).

f attains a relative minimum at —2, with

7(-2) = -2

f attains a relative maximum at 2, with
f(2)=2.

f attains the absolute minimum at —2.

f attains the absolute maximum at 2.

A f(R) =[-2,2].
B. f([o,l]):[o,i].

[0,2]) = [0, 400).

= (4—2v3,4+2V3).

= (—00,—4—2V3)U(—4+
2v/3,4 — 2¢/3) U (4 + 2V/3, +0)

The function f o~ : R — C is given by
(foy)()(1—t?) + (2t)i for any t € R.

56.

o7.

58.
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(a) —

(b) No.

(c) No.

(a) No.

(b) No.

(¢) Yes.

(a) —

(b) No.

(a) i (A4, A, E,) is a function iff a < 1.
ii. (A, A, E,) is an injective function iff o < 1.
iii. (A4, A, E,) is a surjective function iff o = 1.
iv. (A, A, E,) is a bijective function iff o = 1.

(b) i (A, A, Fp)isa function iff -1 < g < 1.
ii. (A, A, Fg) is an injective function iff —1 <

B <1

iii. (A, A, Fg) is a surjective function iff § = —1.
iv. (A, A, Fg) is a bijective function iff § = —1.

(a) —

(b) The function f : A —» B is given by f(z) = z3
for any z € A.

(c) f is not injective.

(d) f is surjective.

(a) No.

(b) Yes.

(a) ——

(b) The function f : A — A is given by f(z) =

Y for any x € A.

z—1

(¢) —

(d) The inverse function f=! : A — A is given by
Yy = yz . for any y € A.

(e) The function fo f : A — A is given by
(fof)(x)=x for any x € A.
The function fo fo f : A — A is given by

(fo o N =)= —

for any = € A.

(a) False.



75.
76.
e
78.

(b) False. Vvii.
(c) False. viii. g(¢) # 0.
(d) False ix. g is not continuous at /.
b) ——
(e) False. (
(f) False. (c)
79. (a) —
— (b) i f(0)=1
ii.
(a) i () —
i 80.
iii.
iv. 8l. ——
V.
vi. 82, ——



