Problema saptamanii 106
Determinati toate numerele naturale n > 2 cu proprietatea ca se poate alege unul

dintre numerele 1,2,...,n + 1 astfel incat, dupa indepirtarea acestuia, cele n ra-
mase si poatd fi aranjate intr-o anumita ordine aq, as, ..., a, pentru care nicicare
doud dintre numerele |a; — asl, |az — asl, ..., |an_1 — anl, |a, — a1| sd nu fie egale.

Mathematical Excalibur

Solutie: (Mathematical Ezcalibur)

Cum numerele |a; —as|, |ag —asl, ... , |an—1 — anl, |a, — a1] sunt pozitive, distincte
si cel mult egale cu n, ele trebuie si fie tocmai numerele 1,2, ..., n intr-o anumita
ordine. Atunci |a; — as| + |ag —ag|+ ...+ |an_1 —ap| +|ap —a1]| =142+ ... +n =
n(n+1)/2. Dar a = |a| (mod 2) §i (a1 —az)+(az—az)+. . .4+ (apn_1—a,)+(a,—ay) =0,
deci |a; —ag| +|as —as| +. ..+ |an—1 — an| +|a, — a1| este par. Pentru can(n+1)/2
sa fie par, este necesar can =0 (mod 4) sau n = —1 (mod 4).

In cazul n = 4k, indepartim k + 1 si aranjim numerele rimase astfel:
ay :4k’+1, a2:1, CL3:4k‘, 614:2, vy A2k—1 :3]€+2, azk:k‘, a2k+1:3k+1,
Qokio =k + 2, agry3 = 3k, agpya =k +3, ..., aup—1 = 2k + 2 gl aq, = 2k + 1.

In cazul n = 4k — 1, indepértim 3k si aranjim numerele rimase astfel:
ay :4/{?, CLQZI, CL3:4]€—1, (14:2, vy A2k—1 :3]{3+1, agk:k, A2k+1 :3]{3—1,
aA2k+2 = k + 1, a2k+3 = 3k — 2, ceey Q4f—9 = 2k —1 §1 Aqf—1 — 2k.

Problem of the week no. 106

Determine all integers n > 2 with the property that there exists one of the numbers
1,2,...,n+ 1 such that after its removal, the n numbers left can be arranged as
ai, as, ..., a, with no two of |a; —as|, |as —as|, ..., |an—1 —ayl, |a, —ai| being equal.

Mathematical Excalibur

Solution: See the solution of problem 498 in vol. 21, no. 2.
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