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Day 1

1 Prove that for any prime p, there exist integers z, y, z, and w such that 22 + y? + 22 —wp = 0
and0<w<p

2 Determine all function f from the set of real numbers to itself such that for every z and v,

f@® —y?) = (z —y)(f(x) + f(y))

3 Arectangle ABCD is inscribed in a circle with centre O. The exterior bisectors of ZABD and
ZADB intersect at P; those of ZDAB and ZDBA intersect at ; those of ZACD and ZADC
intersect at R; and those of ZDAC and ZDC A intersect at S. Prove that P,Q, R, and S are

concyclic.
Day 2
1 Let p be a prime such that p = 1(mod4). Evaluate
L/ 2k2 k2
> ([5]-[5)
2 Prove that an m x n rectangle can be constructed using copies of the following shape if and

only if mn is a multiple of 8 where m > 1andn > 1
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3 The real numbers a, b, ¢, z,y, and z are such thata > b > ¢ > 0and z > y > z > 0. Prove that

a2:c2 b2y2 622’2

(by + cz)(bz + cy) * (cz +azx)(cx + az) * (az + by)(ay + bx)
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