PROBLEME PROPUSE 101

Liceu

C.0:5183. Fie m,n € N* gi A multimea functiilor f: {1,2,...,m} —

— {£1,+£2,...,£n} astfel incat M > 0, oricare ar fi numerele
r—y
distincte z,y € {1,2,...,m}. Sa se arate cda m < n si sa se determine

numarul elementelor multimii A.
Toan Bdaetu, Botogani
C.0:5184. Sa se determine numerele naturale n pentru care numarul
11™ 4 12™ + 13™ este patrat perfect.
Ion Clucurezeanu, Constanta
C.0:5185. Fie a,b,c > 0, astfel incat ecuatia a® + b* = ¢* admite
solutii reale. Sa se arate ca (a —c)(b—c) > 0 si ca solutia ecuatiei este unica.
Rodica Pop si Ovidiu Pop, Satu Mare
C.0:5186. Sa se arate ca pentru orice functie ¢ : (1,00) — R exista si
este unica o functie f : (1,00) — R astfel incat sin f(¢) +tf(t) = ¢(t), oricare
ar fi t € (1,00). In plus, daci  este continud, atunci f este continua, iar
daca ¢ este derivabild, atunci f este derivabila.
IToan Baetu, Botosani

PROBLEMS FOR COMPETITIONS AND OLYMPIADS

Junior Level

C.0:5179. Find all positive integers m and n such that n! — 20 = m?.

Ton Cucurezeanu, Constanta

C.0:5180. Let ABCD be a square of centre O and let M, N, P, S be

the midpoints of OA, CD, BC, OB, respectively. Point H is the orthocentre
of the triangle M N P. Prove that points N, H, S are collinear.

Dragos Petrica si Cosmin Manea, Pitesti

C.0:5181. Let aq,as,...,a19 be real numbers with a; = a19. Show

that there exists ¢ € {1,2,...,8} such that a;+1 belongs to the closed interval

with the endpoints a; and a;42.
Vasile Oancea, Tg. Ocna

C.0:5182. The positive integers m, n, p, x satisfies the relation
(3™ +1)" — 3P = 2. Prove that n = 1.
ITon Cucurezeanu, Constanta

Senior Level
C.0:5183. Suppose m,n € N* and let A be the set of functions

f:4{1,2,...,m} = {£1,4£2,...,+n} satisfying W > 0, for any

distinct numbers z,y € {1,2,...,m}. Show that m < n and find the number
of elements of the set A.
Ioan Baetu, Botosani
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C.0:5184. Find all positive numbers n for which 11" + 12" 4 13" is a
perfect square.
Ion Cucurezeanu, Constanta

C.0:5185. Let a,b, c be positive real numbers such that the equation

a” 4+ b® = ¢* has real solutions. Show that (a — ¢)(b— ¢) > 0 and prove that
the given equation has a unique solution.

Rodica Pop si Ovidiu Pop, Satu Mare

C.0:5186. Prove that for any function ¢ : (1,00) — R there exists

a unique function f : (1,00) — R such that sin f(t) + tf(t) = ¢(t), for any

t € (1,00). Moreover, prove that if ¢ is continuous, then f is continuous,
and if ¢ is differentiable, then f is differentiable.

Ioan Bdaetu, Botogani

RUBRICA REZOLVITORILOR DE PROBLEME

Pana la 31 ianuarie 2011, au trimis solutii la problemele propuse urmatorii
elevi:

AIUD (ALBA) S. g. ,,Ovidiu Hulea* cl.VIII Inceu Andreea (120).

ALBA IULIA (ALBA) . g. ,,Vasile Goldis“ c1.VI Avram Andreea (100); C. N. ,Horea
Closca si Crigsan® cl. X Urcan Radu (70); C. N. ,I. M. Clain“ cl. V Tranbtas Lia Raluca
(100).

ALESD (BIHOR) S. g. ,,Constantin Serban“ cl.VII Gui Andreea (120).

ARAD (ARAD) Gr. Sc. de Ind. Alimentard cl. IX Alb&d M#idilina Roxana (100),
Rosca Petru Rafael (100); Lic. ,,Adam Muller Guttenbrunn“ cl.V Brehuescu Hannelope
(100), Popescu Ioana (80+80), cl.VII Culda Alexa (100), Domjan David (100), Fizedean
Mihai (100), Iordan Andrada (100), Lata Teofil Ciprian (100), Mé&naild Roberto (100),
Mandagtureian Diana (100), cl.VIII Aron Rézvan (100), Iancu Denisa (160), Pavel Alexandra
(140), Rosser Cristina (100), Smalbergher Cristian (120), Vasiu Kaiser (150); C. N. ,,Moise
Nicoara* cl.V Popescu Valentin (80).

AVRIG (SIBIU) Lic. ,,Gheorghe Lazdir“ cl.VII Serban Diana Nicolle (80).

BACAU (BACAU) S. g. ,, Alexandru Ioan Cuza* cl.V Chiriac Dana Maria (110), Neacsu
Cristian (120), Surdu George Bogdan (110), cl.VI Condei Georgiana (100), Gutu Vlad
(100), Marza Alexandra (110), Nicolae Gabriel (100), Saia Daria (110), Tanasov Andrei
(100), fara mentiune de clasd: Goroneanu Teodora (110); S. g. ,lon Creangd* cl.VI Bogza
Ioana Irina (50), Cimpoeru Citilina Maria (50), Gheorghiu Anca (60), cl.VII Apostol
Codrina (70), Babaga Georgiana Adina (70), Barsan Monica (70), Camard Augustin (60),
Dorobét Elena (70), Drugd Bianca (60), Obreja Diana (70), Pascu Mariana Valentina (70),
Popa Ana Maria (70); C. N. ,, Vasile Alecsandri“ cl.V Mateiu Alice Georgiana (100).
BAIA MARE (MARAMURES) S. g. ,Alezandru Ioan Cuza“ cl.V Gagparik Iasmina
(50), Garban Cristina Georgiana (60), Pagca Laura (60), Petrean Denisa (60), Pop Vicentiu
(50); S. g. ,,Nichita Stanescu“ cl.III Lauran Cosmin (100), cl.VII Cordea Claudia Ioana
(80); S. g. ,,Nicolae Iorga® clL.IV Petz Alin (70), Santejan Tudor Voicu (220), cl.VIII
Santejudean Bogdan (70); S. g. ,Octavian Goga* cl.IV Contui Alexandru (60), Contui
Larisa (80), Crigan Ionut (100), Dorca Rézvan (60), Iacob Lorena (100), Konyves Beatrix
(100), Motisan Adina (100), Nyegre Dariana (100), Osan Stefania (100), Pop Dragos (100),
Radu Patricia (100), Ratu David (100), Sarca Denisa (100); C. N. ,,Gheorghe Sincai“ cl.V
Galatanu Tiberiu Adrian (270), cl.IX Baitar Bogdan (80); C. N. , Vasile Lucaciu® cl.VI
Moraru Emanuel (12041004100), Sanau Ioana (100), Silaghi Melinda (120), cl.VII Balog



