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5781. Let m,n,p,q,r,s € N\ {0} and define

1 1
Hgm>—1m+2 ot

Prove that
(HE + BEO)(HED + HED) > (B + B,
Daniel Sitaru - Romania
Solution 1 by Michel Bataille, Rouen, ance
Letaj:j%,forjzl,Z,. nandaj—(

let b; = j% for j =1,2,...,n and b;
the Cauchy - Schwarz inequality gives

(559) (2): (Son)

which is nothing else than

(H(2p) + H(Q‘I))( g@r 4 H(2S)) (HU gt 4 Hr(Lq+S))2-

for j =n+1,n+2,...,2n. Similarly,
forj—n—l—ln—|—2 ,2n. Then

Jj— n)“

— G-n)® n)s

Solution 2 by Perfetti Paolo, dipartimento de matematica.
Universita di ”Tor Vergata”, Roma, Italy.
Cauchy - Schwarz yields

(Hr(sz) + H7(12q))(H7(12r) + HT(LQS) (\/H(2Z7 2r) + \/H 2q)H(2s )

hence we come to

(1) VES EE ¢\ B EE) > e 4 g

By Cauchy - Schwarz again

2 2
11 1
H@p) pr2r) — i _ (g (r+p))2
pH Zk%z Z( k‘k:)( k7‘+p>(H" *)
k=1 k=1 k=1
H(2Q)H(2€ > - H(q+S)
: S () - (S ’

k=1
and (1) clearly follows. O
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Solution 3 by proposer.
By Huygens inequality:
(HT(L2P) + H’SLQq))(HT(?r) +H'r(12é)) >

2
> <\/H7(12p) HeD | \/Hr(qu) . Hff‘”) _

((EHER | (EHEE)

k=1 k=1 =1

Cauchy-Schwarz n 1 1\2 1 1\2 2
‘ kp kT ke ks

— (HP+) + ];T(lq+3))2
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