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Ifa,b,c,d > 0 then:

3(a? + b2 + ¢? +d?) + 4abed > (a+ b + c + d)? + 2(va—Vb) (Ve — Vd)’

Proposed by Le Anh Tu-Vietnam
Solution by Tapas Das-India

Identity:
(p* - p*q* + q*) = (P* — pq + q*)* + 2pq(p — q)*
Proof:
P* —pq +q>)?* +2pq(p — q)* =
= (p* +p*q* + q* + 2p*q* — 2p3q - 2¢°p) + 2pq(p* - 2pq + q*) = p* — p*q* + ¢*

Let a = x*,b = y%, ¢ = z?,d = w? then given ineqaliy can be written as
3xt+yt+zt+wh) +dxyzw > (X2 +y2 + 22 + w?)? + 2(x — y)i(y — 2)?
3(x* +y* + z* + wt) + 4xyzw >
> (xt+yt+ 24+ wh) + 2(x% + y2)(W? + 22) + 2(x%y? + wPz?) + 2(x — y)% (y — 2)?

2 Z x* + 4xyzw >
> 2(x%y? + w?z?) + 2(x? + y*)(W? + 22) + 2(x? — 2xy + y*») (W? — 2wz + z?)

x* + 2xyzw >

> (x%y? + w?z?) + (2% + yH)(W? + z%) + (x? — 2xy + y*)(W? — 2wz + z2)
= (x%y? + w?z?) + (2% + yH)(W? + z%) + (x% + y?)(W? + z%) — 2wz(x? + y?)
— 2xy(w? + z%) + 4xyzw

(x* — x%2y? + y*) + (2* — 22w? + w?) >
> 2 ((x2 + ¥y (W? + z%) —wz(x? + y?) — xy(w? + z%) + xyzw)

(x* — x%2y? + yY) + (2* — 22w? + w?) > 2(x? — xy + y*)(W? — wz + z?)
Identit
(X2 —xy+y>)?2 +2xy(x —y)?> + (2> —wz + w?)? + 2wz(w —2)? > g
>2(x%? —xy + y»)(w? —wz + z?)
or, A% + 2xy(x — y)? + B? + 2wz(w — z)? > 2AB or,
(A—B)? + 2xy(x — y)? + 2wz(w — 2)? > 0 True
(A=x*—xy+y*B=w?—wz+z?%)

Equality holds fora=b =c =d.



