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If x,y € (0,1) then prove that :

2
\/§+\/§+‘{/ﬁ-\/y\/1—x2+x\/1—yzg44\/;

Proposed by Nguyen Hung Cuong-Vietnam

Solution by Soumava Chakraborty-Kolkata-India
CBS
\/J_r+\/§+</ﬁ.\[y.\/1—x2 +x.41-y2 <
V2. [J2(x? +y?) + ‘Vﬁ.\[\/xz +y2.4/2 — (x2 + y?)

= V8(x% +y?) + 24(x2 + y2) — 12(x2 + y2)?

4 4\2
=t+ 4]24.% -12. (%) (t = V8(x% + yz)) = t+%. V48 — 34

© ¢t

~LHS < t+ 2.4\/ 48 — 3t* and since x,y € (0,1) . t = 8(x2 + y2) € (0,2)
3
(48 —3tY)s —3(t* - 8)
3 >0

(48 — 3t*)2

(trivially) if t* <8nd v t* € (8,16),f'(t) =
(48 — 3t4)3 — 81(t4 — 8)4

t
Let f(t) = t+i.4\/48 —3t4*vte (0,2);then: f'(t) =

(48 — 341, ((48 _3t4)1 4+ 3(t4 — 8)) . ((48 _ 3t4)2 4+ 9(tt — 8)2)

27(32 - 3m) ((m — 5)(m — 8)% + 64) -
=f'(t)

(48 — 341, ((48 _3t4)1 4+ 3(t4 — 8)) . ((48 _3t4)7 4+ 9(tt — 8)2)

4|32
m=tHYand - m=t*>8-f'(t)=0=>32=3m=3t*=>t= /? and also,

32 32
N=>vm=tte (O,?],f’(t) >0andvVm=t*e <?,16),f’(t) <0

32 +(32 4(32
~ f(t)is T on <0, \/;‘ and f(t) is | on (\/;,2) withf’(\[%) =0
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32 2 via®
O max = f<4 ?> = 4.4\[5 = Vx+,/y+ ‘Vﬁ.\[y.\/l—xz 4+ x./1—y?

+[2 _ 2
S4.\[;,” =" 1ffx=y=\/;(QED)



