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Problem

If = and y are positive real numbers, show that x4+ y*>1.

Solution

If z==1, then 2 >=>1 for y>0, so we may assume 0 < x, y << 1. Without loss of

generality, assume z <C y ; now note that the function f(z) = z” + y* has derivative g =
yr* ' 4 y*Iny. Since y* = x" = z* for x<{ y and o >—Inz, we see that ' (x) >0 for0<<x <y
%

< 1 and so the minimum of f occurs with z = 0, in which case f(x) = 1; sincex >0, we have

strict inequality.
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Problem (18th Balkan 2001)

Let a, b, c are positive real whose product does not exceed their sum. Show that a*+4* +
¢t =>=/3abe.

Solution

2
(a+b+ )" —3@ 46+ ) <0, and we are given thatabe < a-+b-+c. Hence——(absc) <

'+ 4. Soifa* +b + ¢ <\3abc, thenabc < 343 . But, by the arithmetic geometric mean
inequality, we have a’® + &> + ¢* = 3(abc)¥. Hence we would also have 3(abc) 5 <d+b+
¢ < /3abc and hence abc > 3 /3. Contradiction. So we must have a® + #° + ¢* > /3abc.

e e S St S S L D S S
1 Z N /IR B
‘f arithmetic geometrlc mean inequality B AR JLfi[FH R

Mgy oo e T S S S A S St 2l B L . W PO | ik
S gt ot e e A TS SO S

Xee e X

1. R F 2 WARER 2" — (m+i)x+m—i<0(m7&0).
m m

2. BA%ER /3log,xr —2<2log,.x —1(a>0, a1).
3. K flo)y=2"tax+b,KIE: WEBEAEM a, bERBHEE 2, €[ —1, 11| F(z,) |+
a=0 {8 557

PR 1 1 1 3
4. BHl: as by cMRESBOCRIE: - arp s T oS Vabe (14 Vabe)"
4 gy Xy 292 t2za . 1
5. E%ﬂ Ty Vo ZGR 9;RTIE: 12+y2+22 < ('\/33+1)-
6. (% 42 & IMO)M B ELM a, by ciEB: —% b 4 ¢
Va*+8bc  /b*+8ca ¢+ 8ab

1. (2004 F LB ZHFHFEERE wIRAE) EMAERL m* + (cos’§—5)m+ 4sin’§ >0 18
JYST SR SEH m VS L

2. MET z WRER log, (2 —z—2) > 1ogu(x—3)+1(a> 6B ask 1.

log, (s —a) ], 3R L H a E‘JEM’E?@I@.

(a>0 Ha#=1,& x€ [s, t]8, f(x) € [log, (t—a),

# & & ® @ » & @ & s o s » & o |0
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4, Bz, y, 2 € RT Haoy+ yz+ 22 < 1,iEH.:
(e+ ) 5+ 3) (=4 T)28GH DO+ DGt .

N o B 1 1 1
5. a» by ¢ € R* Habe = LRE: g5+t o5 =1

6. nR—I1TEENEBE =2, HAER/NER ¢, FAERX 2 zargilas +al) =

1<i<j<n

e (om) MRS 2, w0 oo, L U BRSO T AP

11 = » « 2« 8 o & & o © e o
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®
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