5-th Macedonian Mathematical Olympiad 1998
Skopje, April 11, 1998

1. LetABCDE be a convex pentagon witkB = BC = CAandCD = DE = EC. Let
T be the centroid o/AABC, andN be the midpoint oAE. Compute/NTD.

2. Prove that the numbers 2 ...,1998 cannot be separated into three classes
whose sums of elements are divisible by 2B¥99 and 5998, respectively.

3. AtriangleABC is glven For every posmve numbepsqw, let A',B'.C’ be the
points such thaBA — pAB CB — qBC andAC’ — rCA. Definef(p,q,r) as the
ratio of the area oAA'B'C’ to that of AABC. Prove that for all positive numbers
X,y,Zand every positive integer,

Z}f (x+ky+kz+k)=n f(ﬁ )ﬁ/ ;)

4. If Pis the area of a triangl&BC with sidesa, b, ¢, prove that

ab+bc+ca
- — " >/3
4P >3

5. The sequencgay,) is defined byay = v/2 andan, 1 = \/2— /4 —a2. Letby =

2"1a,. Prove thab, < 7 andby, < b1 for all n.
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