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Problem1

Problem1(40points)

BIESEH a1, a0,....a, JHE a1 + a0 + ... +a, = 1. JERR:
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Solution

B EBHER + WAMAEX + HEFREX

LI, "1 — a4 - a; 1—ai1
D = - D Pt sl =
i=1 Qi+l i=1 1- i i=1 Qit1 1- i

a; + Z ag
n
a; + ai41 . k#i,i+1 >n
o =
i=1 i+l a;+1 + Z ag
ktiitl

n
Remark: a; + E ar = —ai+1 + E a; =1—a;4
k#i,i+1 i=1
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Solution

2
ai 1+ a; g ag

— Z kiitl >n (0)

. 2
i=1 | a;yq + aiy1 § ag
ki it1

H Cauchy — Inequation(SB W FFAZER) 7] 40:

n

aji, +a; Z ay 1+ Z % > | aip1+ Z ay

kii+1 k#ii+l " ki,i+1

KRN (0) X, BERNAFZIER:
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Problem1

Solution
a
aZ .y +a; Z ap | |1+ Z o
z”: ki, i+1 ki i+l -
>n

=1 2 a’k:
Qip1 t Qitr Z ak 1+ Z o

k#iyi+1 k#ii+l °

(1-ay)
— Z >n

= @it l_az—i—l)

AR SMEREX T

n

a; (1 —a;) n - ai (1 —a;) _ —
Z;f““szn o aa=rxt=r

1 Ai+1 (1 — Qi1

SR A R 3L !
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Problem?2

Problem2(40points)

SHEE#H n, €S, =1+35+...+ 4 i
MHRO0<a<b<1HMEEEH o b, HI {5} FPEEFEWET (a.b)
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Problem2

Lemma

B S, =1+ 5+ ..+ + £8L

1
PSS U L S DLV (L L P L.
e T e I Sy (A [
0
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Solution

BIET S, =1+ 1+..+ 1 REL

2 n
n — +00 Sp — 400

T

1 1 n+1
Sn:1+—+...+—>/ —=In(n+1)
1
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Solutionl

Stepl.
/-;,\Noz[ﬁ}ﬂ,m [Sno) + L M 2 < No, b <b—a. Sy, <m<m+a

MIRMIBISIIBRT &N 3N, = 22(m+D) My SN1 = 522(m+1) >m+1>m+b.

M, IneN,Ng<n<N; st. m+a<S,<m+b={S,} € (a,b)

EN ANy <k st Sii<m+a,Sp>m+b
éSkak_1:%<Nio<bfa%}§!

WM—E IneN st {S.} € (a,b)

Step2.

BRAAERNESES n1.ns, 0 st (S} € (a,)

HATER (S0} € (a,b) PEGRMEA d, W a<d<b 8 EneN st

{Su} € (a,d) 5 Stepl. PLELFE!

B0 [ A R R, 3L
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Solution2

ATt AT LA SR MR I SR AR R XA B (AR B i)
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Problem3
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Problem3

Problem3(50points)

&% 1,20, ..., v, EIESEEL IEMA:

n

n
Z T3+ T 1T Z ZiTip1 (T + Tig1)

=1 =1
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Problem3

Lemma

IHEMIEGISEH 2, v, BANF:
L SR
(I+z)? (1+y)?  l4ay )
L SR
(I+z)?* (I+y)?  l4ay
= (@ +y*+20+2y+2)(L+ay) > (2> +22+1)(y* +2y+1)
> 2?y? + 2zy

= 1+ay(@® +v?)
— ay(z? —2zy +9°) + (2%y* — 22y +1) >0
+(

= ay(r—y)* + (ay —1)* > 0
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EEIFEE, RIMITER:

n n
Z Z 3 Ti—1  Tif1
ST 1TiTi — (14 == -;—*i)

=1 i

n
<D
i=1

1
e A (e ]

1
+
i=1 |:171 xz + i 1)2 xl(l'z + $i+1)2:|

n n
£ [t ] B
P i1 (@ +xi-1)? 2w+ xio1)? —~ ;2 1(Ti-1 + Ti)

i=1

n

1
B Z i1 (25 + Tig1)

=1
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Problem4
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Problem4

Problem4
Problem4(50points)
BEEB#H n Ha; >(1<i< n),iai -1, K
=1
S= Y min{(i—j)>? (n+i-j)?}aia,
1<i<j<n
MR XE.
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Solutionl

TRAE B kR IZA.
BT n BEMBE, € n=2k 3 1<m <k RMNAAHELRERSE:

k—1 2k—1
mi mi ay+ag+ ... +a, 2 1
E Q; - E aj S B = —

i=m j=m+k

k m+k—1 m—+2k—1 k
m=1 i=m

j=m+k

B (V) XFEM, FAEEM: MF1<i<j<n aa; HIEREH
min{i — j,n+1i—j} R

Remark: DiX BH AT THRIIA mod n BXTHITHR

Remark: Q%X F a;a; HIIARETEER 53
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Solutionl

k m+k—1 m+2k—1

:>Z Z a; - Z aj | = Z min{i—j,n—l—i—j}aiajgg
m=1 i=m

j=m+k 1<i<j<n

X min{i—j,n—+i—j} <k

min{(i —j)*, (n+i—j)*} = (min{i — j,n+i—j})* < kmin{i — j,n +i— j}

F2
S= Y min{(i—j)? (n+i-j)?}aia,
1<i<j<n
k2 n?
< kmai ) — 1 i — Y aas < — = —
< Z min{i —j,n+1i—jlaa; < 1 T
1<i<j<n
2
n
= Smaz = TG
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Problem4

Solution2
F S AR
i% 0= e Hn RBGIR, € 2 =a10+ a0? + ... + a,0"
m
0<zP=2-2=(a10 + a20® + ... + 0,0™)(a10"' + a0 > + ... + a,07")
" 2(j — i)
= Zaf + Z 2 cos %l
=1 1<i<j<n
1<i<j<n 1<i<j<n
:(Zai> —4 Z J_Z) ——aa; =1—4 Z J_Z)Waiaj
i=1 1<i<j<n

1<i<j<n
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N c..c..3
Solution2

B oo
.o g —ym 1
E sin - alaj_4

1<i<j<n

BMNAEEER MAEN 1<i<j<n #H:
n? (i)

Zsm e > mm{(l —j)Q,(n—Fi—j)Q}

EVEIERR: .
sin U =0T o 2min{i—jn+i—j)
n n

Reamrk: i ,—EEE:_me{z—j n—i—z—])}:(min{i—j,n+i—j})2
kmm{zfj,nJrzf]}ffmm{zf],nJrzf]}
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N c..c..3
Solution2

BT sin (J—TZ)Tr — sin W xR
HMAFFE 1 <i<j< 5=k BBERETA

&1ty < L RANERS sin(rr) > 2 X} Vi € [0, 3] BN

& f(z) =sin(rz) — 2z f'(z) = mwcos(nx) —2 £ [0,3] LRIBMBREHETS
MR MAEER TS, & /(o) 7 [0, 1] EHER

S8 f(0)=f(3) =04 f(z) >0 Xt Vo € [0, 3] Bz

R AR 3L
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Problem4

Thank you!
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