Algebraic version of triangle inequality for side lengths of Median Triangle.
https://www.linkedin.com/feed/update/urn:li:activity:6643064940754157570

If x,y and z are positive real numbers, prove that

AP+ ax(+2) + (0 -2)7 < 87+ dyz+x) + (2-x)7 + 422 + Az +xp) + (v - )7
Solution by Arkady Alt, San Jose ,California, USA.

Leta .=y +zb :=z+x,c .= x+y. Then numbers a,b, c satisfies triangle inequalities
and, therefore, can be considered as side lengths of a triangle ABC,namely BC = a,
CA = b,BC + a. Let m,,mp,m. be lengths of medians in A4Bc.

Note that 4x? +4x(y+z) + (v —2)> = @x+y+2)" —dyz = (b+c)* - (a* - (b-¢)*) =
2(b% + c?) —a? = 4m? and, cyclic, 4y* + 4y(z +x) + (z —x)* = 4m?3,

422 + 4z(x + xy) + (x — y)* = 4m2. Then inequality of the problem becomes

Jam2 < [am} + [Am2 = m, < my + m.,where latter inequality holds since
lengths of median satisfies triangle inequalities (see picture below).




