Vector interpretation of one algebraic inequality.
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Let a,b,c,d € [2,4].Prove inequality 25(ab + cd)? > (a2 + d*)(b* + ¢?).

Solution by Arkady Alt, San Jose ,California, USA.

Let x(a,d) and y(b,c) be any two vectors such that a,b,c,d € [2,4] and let ¢(a,b,c,d)

be angle between x and y. Then cos ¢(a,b,c,d) = —— _ — ab + cd )
IxIHiyll Va2 +d? « Jb2 + 2

Noting that cos¢(a,b,c,d) > 0 for any a,b,c,d € [2,4] we obtain

¢p(a,b,c,d) < ¢(2,4,2,4) < coso(a,b,c,d) > cosp(2,4,2,4) <

ab + cd > 2:4+4.2 _ 4
Ja2 +d* « b2+ 22442 . 42 422 5
2
Hence, (ab + cd) > 16 25(ab + cd)? > 16(a? + d2) (B2 + ¢2).

(a*>+d?*) - (b>+c?) — 25

(2,4) (4,4)

(2,2) 14.2)




