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Problem 1.1 (6). A& KT 1 MERE a,b,n, A, F1 A, 2 o BHHIE, B,_, M B, & b HHIEL,
An_1,An, By_1, By XN
Ap =y 1 T, Ap1=Tp 12Tn_o2-20 (1% a HHIFH),
By =ZpTp_1---20, Bpo1=Tp1Tp_o---x0 (% bFHIFH),
Hef g, #0, 2,1 #£0. KIE: Y a>bH, A

Solution. 18 Ap_1 = &n_10""" + 2p_2a" 2 + -+ x0, Buog = Tp_1b" 1 a2 _ob" 2+ 4 .
= (zna" + Ap_1)Bn_1 — Ap_1(2,b™ + Bp_1)
=z,(a"By_1 — 0" A,_1)
A ) £ o )
+--~+xo(a”—b”)} > 0,
FH a > b B ab % > a %" X k=1,2,...,n BZ, H z; > 0. O

Problem 1.2 (9). E%1 5n MNEE 74, 54, i, us, v ARTF 1 (1< <n),id

. L Lo 1 1
R:E;Ti, S:E;Si’ T:H;ti’ U:ﬁ;ui’ V:E;W'

SRIUE N RATF AL

n

ot (BEL)

1 risitiuivi —1
i=

Solution. & x; = risitiu;v; > 1, A= /xi29 - 2n. JCIEGIHE: X 2, >1H
S+ 1 A4+ 1\n

i €T; — 1 A-1
1<z <ap <<y, Wy <A<z, EHEGEMNI:

s+l ozl A+1 i 41
-1 z,—17 A-1 #fn 7’

1
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T1Tn

HEE 20,13, . Tn_ 1,9”1”“"" JURES R o/ 2 = A, RER (1) BIE.

MR > (%) , Hep B = ¢TI, (risitivivy). © R > /T ri 318 RSTUV > B, H y = z+l #p

(1,+00) I, 1
B+1 _ RSTUV +1

B—-17 RSTUV -1

I (2) ez, BUEIE.

£ (Jensen). % a; = risitiuvg, ; = Ina; > 0. BRE f(z) = In & +1 1E (0, 400) 2NN EREL, H
Jensen AER 5
Z;
5 1(E2)

Problem 1.3 (11). 415K a,b,c € R, 3KIE (Holder HNE):
(a® 4 ab + b*)(b* + be + c*)(c? + ca + a*) > (ab + be + ca)®.

Solution. #i ab+ be + ca < 0, BIRLSL (K a® + ab + b? = (a + ) + %b2 >0).
& q=ab+bc+ca>0. HEER

(a® 4+ ab+b%) (b% + be + ) (¢® + ca + a®) — (ab+be + ca)® = (a® + b* + ¢*)(ab + be + ca)® — abe(a + b+ ¢)*.

T rp>0HF r=abe,p=a+b+c, W a,b,cBES (BW—IEMHE r>0,p>01Hq¢<0, FE;, —H
WIETRAJE). T&H Holder A5ZR1E O
Problem 1.4 (12). KiE: X{EE ¢ > 0, fFEEEREE » MIEEH a1, a0, ..., a,, F
1 n 2/3
¢ om Z lerar + egag + -+ +epan| < (Z |aj|3/2) ,
E1,.-,En j=1
Here,e{-1,1},j=12,....n
Solution. & S =Y _|>" aiaif.
S = Z(Z aisi) (Zaﬁei) = Z(Z lai* + Zazaje ej)
e i=1 i=1 € 7]
S.eic;=0Xi#4, 8 S=n 2" B |a| =1, NF
c~1/2ﬁn:c\/ﬁ§n2/3 = n'/%>¢ n> .
O

Problem 1.5 (15). CATIESE n > 3, [1,1] S 1. o, W o] = 0. KIE: Zxk < on

k=1
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Solution. H xp € [-1,1] 1 1+ 2, > 0. X VB € R A (1 + o) (B — 1)* > 0. BIFE
(1 + zy)(B*z) — 4B3x} + 6B%23 — ABxy + 1).

LEUIES: B2(6 —4B) =0= B = 3. A%

5xk<1+% 27% ﬁ+12—5:c§,
RIS 5 0

5Zxk<n+?z<xﬁf§ i)
Bt=> a2 N Zxﬁzts. Hy=t—32 <21 Yo < Sn.

B—HE ARIEr < £+ 825X v e [-1,1] Az, B 8a° — 2o+ & > 0. BT (32 —2)2(2723 +
3622 + 36x + 32) > 0, HHPF={XITE [-1,1] RIEIE. O

Problem 1.6 (17). ¥ z,y,z > 0, 3KIiE:
vy+z-2)+ylz+ao-y)’+ae+y—2)">3yz,
FHHAE 5 AL AR
Solution. W p=x+y+2, ¢=ay+yz+zz, r =zyz. BHE > z(p —22)% > 3r.
k= Zx(pQ — dpx + 42%)
:p2Z$—4pr2 +4Zx3

=p® —4p(p* — 2q) + 4(p® — 3pq + 3r)
=p® —4dpq +12r > 3r,

Bl p? — 4pq + 9r > 0, BN Schur AFR. F5Y ¢ =y = 2 HEPZ—H 0 BHS P MEER AT O
Problem 1.7 (19). % z,y,2 € R, KiiE:
1 1 S 9
(zy +yz + zx) CETE + L + (z+x)2} >

Solution. 7%E— (87T). T a =2y, b = yz, c = zz, M 2 = %y:\/%,z:\/z. TR z+y =
Va(y/E+\/b). (@ +y)? = a- U BIERENT S a X i > 3 RO Ya =1, BHE Y e, >0,
EZ A ¢ =>zy =1, BHE Y (I+y)2 >2 kAR Fp=a+y+z r=axyz FIAFEKX

(p* —2p" +4pr+1) >

| ©

1
(p—r)?
BT f(r) = —9r% + 3dpr +4p* — 17p*> +4 > 0. O
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Problem 2.1 (8). ¥ n(> 3) NIERE, 21, 20,... 2, WEE H ooy <2y M 1< <n—1. KiE:

n—1 n
-1
%- Z xixj>[2n—z HZj—lm]}
1<i<j<n =1 j=2

Solution. % yi =31, w5 y=21,(i = Daj, z = oy —(n—i)y (1<i<n—1). W

n—1 n—1
E—H = le Z xj — Z(n—i)xiy: lezl
i=1 i=1

i=1 J=i+1
R ZZ L yi=y H ZZ L 2zi=0. H a7 Vi (RERIIEY) KT i 3B, A ol /\)\ﬁl?”ﬂi%
2R, FE LM 2,..., 20 <0, Zpg1, .oy 2n_1 > 0. B a = x5, M| lezz—Z(x—a)zl>O. O

Problem 2.2 (10). BH#H n > 2, S8 21, 2>, 2, € [0,1], Kik:

Z kxkxl < —_— Zk‘l’k

1<k<i<n

Solution. M z;z; <z (Kl z; <1), 1§

32 kxpx; = ngkal < Z(kxk + Qk{L‘l)
k<l k<l k<l

BIERE MNEE k,

o LAk NE—FER THE+1,...,n, THk k- (n— k);
o DAk NEETIERR: i BUL, ... k—1, Simk 20 SRAIMS k(k —1).

PR (n—k)k+k(k—1)=k(n—1), &

Skakxl <(n-1) z”: kzxy,.
k=1

k<l

Problem 2.3 (14). Efl ap >0,k =1,2,...,n. X Ay = %Zle a;, KIE:

zn:Ai < 4zn:a%.
k=1 k=1
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Solution. M ay = kAy — (k —1)Ap_1, 1

ZAkak = ZAk kAk — ( — 1)Ak_1}
=1 k=1

= Z kAR — kzl — 1) Ap Ay

>ZkA2—fZ —1)(A + A7)
k=1
>35> 4

k=1

l\.')\»—l

i Cauchy F%=,

Sz <2y aa <2(347) " (Xa)
ST A2 <43 a3, O
Problem 2.4 (2). EWE! % =1 (m,n > 0) &I P(a,b) (ab# 0, |a| # |b]), 3K m +n HEHE/ME.

Solution. AR a > 0,b>0. ¥ a=mcosa, b=nsina, a € (0,%). N

a b

m-4+n= - .
cos «v sin «

¥t =tana € (0, +o0), N
1 1
2 _ 2 2 2 _ _
(m+n)?=a2(1+12)+b (1+t2)+2ab<t +t)
2 b
_ 2 2 2
= a? +0 +afat? + ) +b( 5 + 2at)
a? + b + 3aVab? + 3bVa2b
_ (a2/3+b2/3)3.

AT (11 + 1) min = (273 + D2/3)3/2, 5 ¢ — (b)a)1/3 HERE. 0

vV

Problem 2.5 (4). ¥ z,y,z € R, KiiE:
x+y+

ty y+=z z+x>2/3

F<( 2 2

Solution. @ a=y+zb=z+xz, c=x+y, W abc NEZMP=I, PEEK p = <22 = o 4y + 2. [RRF

¥

ép[(p —a)(p—-b)p -] < (abe)?/?- i,

A S2=plp—a)(p—b)(p—c) KX 5= 15

1 /S8%\1/3 1 1 3[
o el < 2/3 ., Z Zp2/3 < 92/3R2/3 < 2V2
3p<p) < (4RS) 4<:>3p <29°R¥° «—=p < R,
Bl a+b+c<3V3R, 7RR

sinA+sin B+sinC < %

H Jensen NER (y =sinz 1E (0,7) M) F_EAT. O
5
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Problem 2.6 (8). B4 a,b,c,d,e NIESEEL, H abede = 1, KIiiE:

a + abe b+ bed c+ cde d + dea e+ eab
l1+ab+abed 1+bc+bede 1+4+cd+cdea 1+de+deab 1+ ea+ eabe

10
> —.
-3

Solution. & a =¥, b= 2e=%d=2e=1, He 2y, z,u,v e Ry M
at+abc I 4+E y+4u
l+ab+abed 1+2+% z+z+0v
Ry
Y+ u z+wv u—+x v+y T+ 2z >LO
r+z+v y+u+r z+v+y u+tr+z v+y+u 3
i Cauchy ~ER,
vty y+w? o (E+w) 10
Sirtztv o= (y+uw)(z+z2z+v) = Dly+u)(z+2+v) — 3°
O
Problem 2.7 (11). 3KiiE: 7EHFIXH (0,1) PN—EREFRENIDN PN R IEEL (a,b) (a # D), THE:
g s 2.0 b
(1-a2)(1 b)>2b+2a ab b
Solution. % a = cosa, b = cosf, a,B € (0,%). W /(1—a?)(1—-1b?) = sinasing, H cos(a — ) =
ab+ /(1 —a2)(1—-02). T2
(1-a?)(1-0%) = L[cosz(oz—ﬁ) -1] + 24 b — ab.
2ab 2b  2a
(AWNL SVt . . .
Qab[COS (a—pB)—1] > Sl < cos“(a—B)—1> 1
Bl cos(a — B) > 3, HFF o — B € (0, %). BUVHXIXFER (o, B) BIFFPYXY (a,b). O

3 &l
Problem 3.1 (4). ¥ a,b,c NIESEEL, H a + b+ ¢ > abe, KiE:
a® +b* + ¢ > abe.
Solution. (RUEIE) H a® +b* + ¢ < abe, M a? < a® + b* + 2 < abe, # a < be. [FH b < ca, ¢ < ab. M
a+b+c < bc+ ca+ ab.

X ab+bc+ca<a?+b*+c (W (a—b)?+(b—0c)*+(c—a)?>0),Fa+tb+c<a®+b+c<abe, H
a+b+c>abe FIE. O
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Problem 3.2. % n € N, a1,a9,...,a,, & {1,2,...,n} HHRHEAFEPE, #HENEE 1<i<j<m®A
a; +a; <n, HEFE1<k<mff a; + a; = ag. SKAE:

1
(a1+a2+--~+am)2§(n+1).

|-

oai+ amir—; (5 =1,2,...,0) @Gt i DMAREE, IKT o, 5 a1 > a2 > > a, PE i -1 DKRT
a; ?’E Eﬁl Zﬁl(ai + am+1_i) > m(n + 1) ]

Problem 3.3 (12). ¥ a1 > ay > - - > a, EiE FIIFER n DNEEC SEMEEREE kK B of + a5+ +
al > 0. 2 p=max{|ai|,|az|,...,|an|}, KiE: p=ay, FHFAMER 2 > a1, IH

Solution. BNIE 237" a; > m(n+1). AW ay > a2 > -+ > ap,. AR, Ik 8 a; + apr1—i = ap. H—

(x—a1)(x—az) - (z—ay) <z" —al.

Solution. (1) H k=11 a1+ +a, >0, a; >0. & p=lan| >a, Ma, <0 H |a,| > a;. BHAE
b=20+170K, & 2+1 2+1

+ N2+
() + () 1<,

Qn Qn

W a2+ 4 a2 <0, FE. B p = ay.

(2) H 2 >a; >0H 2 —a; >0 H AM-GM %K,

(x_a2)+...+(x_an>)n71:(m_a2+...+an)n71.

n—1

(w—ag)--~($—an)§(

n—1

H (1) %l ay+ - +a, > —ap, i

a “ e a a
B T s ) S
n—1 n—1
T
n ay ne1 n—1 o
(x—a z—a;)<(z—a (er ) <(r—a 2V = g —
1 H J = 1) n_1 <( 1); 1 1

BT R b= =0 Wby =1, —1<b; <1, Hbi+-4b,>0=>by+ -+ b, > —1. FHIE

n

H(l—zbi)§1—z"<:>H(1—zbi)§1+z+--~+z”_l.

Bb=25(ba+ - +by) > —-L. BEL f(t) = In(1 — 2t) ZMEEL (f7(t) < 0), HI Jensen 15
n n — r n—1
S0 < - 1f@) = [Ja-s)< (1+—-)" " =% ( ))<=
=2 =2 r=0 r=0
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