MATH1050/1058 Assignment 8 (Answers and selected solutions)

1. (a)

(b)

Answer.

(I) Suppose a1, as,+ -+ ,an,b1,ba, - , b, are non-negative real numbers.
2

Then zn:ajz zn:ij 2 Zn:ajbj
Jj=1 j=1 j=1

) (sv — tu)?
1) (s + %) (u? +v?)
IV) (su + tv)?

V) a1,a2, -+ ,Qm, Gma1, 01,02, -+, by, b1 are non-negative real numbers

(
(
(
(

(VIL) (A% + ami1?) (B® + bngr?)
(VII) am41bmt1

(IX) C?
Solution.
Let n € N\{0,1}. Suppose a1,as, -+ ,an,b1,ba,--- , b, are real numbers.
Note that |ai|, |az2]," -, |an], [b1], |b2], - - - , |bn| are non-negative real numbers.
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n n n
By the result in part (a), we have Z |aj|2 Z |bj\2 > Z lajbj]
j=1 j=1 j=1

Note that i |aj|2 = iana i |bj‘2 = iij'
j=1 j=1 j=1

j=1

n n
By the Triangle Inequality for real numbers, we have Z |a;b;| > Z a;b;|.

j=1 j=1
2 2 2
n n n
Then Z \ajbj| Z Z ajbj = Z ajbj
j=1 j=1 j=1
2 2
n n n n n n
Therefore Zaf ijz = Z|a]—\2 Z|b]’|2 > Z|ajbj| > Zajbj
j=1 =1 j=1 j=1 j=1 j=1
Solution.

Suppose x, ¥y, z are real numbers.

By the Cauchy-Schwarz Inequality, |yz + 22 + zy| < (y2 + 22 + 22)2 (22 + 22 + y2)2 = 22 + 32 + 22,
Then

(y+z—a)?+(E+rr—y)?+(@+y—2)°— (yz + 2z +2y)

(y° 4+ 22 + 2% + 2yz — 22y — 222) + (22 + 2% + 9° + 220 — 22y — 2y2)
+(@® 4 9% + 22 + 20y — 2yz — 222) — (yz + 22 + 27)

3[(¢® + 9% + 2%) — (yz + 22 + xy)]

3[(2® + ¥ + 2%) — |yz + 2z + ay]
0

VAR

Hence yz + 20 +ay < (y+2z—2)2+ (z+z—y)? + (z +y— 2)2



3. ——
4. (a) Answer.
I n
IT) an integer
III) ay1,a2, -+ ,0p—-1,0n

IV) positive
ap+ag+ -+ ap—1+an
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A%
) n

(VI)if ey =as=---=ap_1=an
(b) Answer.

(D) r1,r0, - T

(IT) there exist

(III) My, My, -+, My, N1,Na,--- , Ny,
M, M;,

N

(V) positive

(VI) = My + My + --- + M;,

(VII) %xl_f'%m?"’"""%mk: M1x1+M2ij+...+kak

(VIID) (2 M0y g M) N = g MUN g Ma/N gy M /N

() —
5. (a) Solution.

(IV) To =

Suppose w, z, y, z are real numbers. Then w?, z2y2, y222, 2222 are all non-negative.
) b b b) b) b

w4+x2y2+y222+z2x2

4
,x2y?, 4?22, 222? are all positive real numbers.

o (Case 1). Suppose some of w,z,y, z is zero. Then >0 =wzxyz.

« (Case 2). Suppose none of w, z,v, z is zero. Then w*

By the Arithmetico-geometrical Inequality,

w4+x2y2+y222+22m2

1
4 .22 2.2 2 9\i
1 > (w cxtyt eyt z x)
4 4 4_4\i
= (w iyt z )4
= |wzryz|
> wryz.
i w 4 22y? 4+ Y222 + 2222
Hence, in any case, we have > wryz.

4

b) i. Answer.
R=1,5=1,T=1.

7. (a) Answer.

n 2
(D) h(z) > Z xj—' for any z € [0, 400)
j=0 7"



(11) 1+/ Odu=1+0=1
0
(IIT) Suppose P(k) is true

(IvV) 1+ /I 2uh(u)du
0

1+/ zuZ—du_HZ/

(VI) P(k+1) is true

2u2]+1

i




