22-th Nordic Mathematical Contest
March 31, 2008

1. Determine all real numbers B, andC such that there exists a real functibn
that satisfies
f(x+ f(y)) = Ax+By+C

for all realx andy.

2. Assume that > 3 people with different names sit around a round table. We call
any unordered pair of them, sdy andN, dominating, if
(i) M andN do not sit on adjacent seats, and
(i) on one (or both) of the arcs connectiyandN along the table edge, all
people have names that come alphabetically after the nainésndN.
Determine the minimal number of dominating pairs.

3. LetABC be a triangle and ldd andE be points orBC andCA, respectively, such
that AD andGBE are angle bisectors ahABC. Let F andG be points on the
circumcircle of AABC such thatAF ||D andF G||BC. Prove that

AG AB+AC
BG AB+{BC

4. The difference between the cubes of two consecutiveipegittegers is equal to
n?, wheren is a positive integer. Show thatis the sum of two squares.
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