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1. Profesorul DUMITRU BATINETU-GIURGIU
la 90 DE ANI

prof. Neculai Stanciu

Dumitru Béatinetu-Giurgiu s-a nascut pe 27 ianuarie 1936, in comuna Pietrosani, judetul
Vlasca unde a urmat si cursurile gimnaziale. A urmat apoi Liceul Teoretic din Giurgiu.
In toamna anului 1960, devine student al Universititii din Bucuresti, Facultatea de
Matematica, specializarea analiza matematica.
A fost:
e Asistent universitar la catedra de Matematicd a Institutului Politehnic *’Gh. Asachi’’
din Iasi (1965-1968);
e (Cercetator stiintific la Institutul de Cercetari Forestiere din Bucuresti (1968-1970);
e Asistent universitar la catedra de matematica-fizica a Institutului Agronomic *’Nicolae
Balcescu’’ din Bucuresti (1970-1972);
e Profesor la Colegiul National ’Ion Creanga’’ din Bucuresti (1985-1989);
e Profesor la Colegiul National >’Matei Basarab’’ din Bucuresti (1976-1985; 1989-2003).

A introdus:
e Sirul lui Lalescu, diferite extinderi si conceptele de functii Lalescu si functii Euler-
Lalescu;

e Sirul lui Ioachimescu, notiunea de constanta de tip loachimescu, sirurile de tip Euler-
Ioachimescu si generalizari ale sirului loachimescu;
e Sirul lui Ghermanescu si constanta Euler-Ghermanescu.
= A fost multi ani in Comisia Centrala a Olimpiadei Nationale de Matematica.
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= A participat la pregatirea loturilor nationale olimpice ale Romaniei si la
pregdtirea elevilor in diverse tabere de matematica.

= A propus o problemd, in numele Romaniei, la Olimpiada Internationala de
Matematica, desfasurata la Budapesta in 1970.

= Activitatea stiintificd a domnului profesor D.M. Batinetu-Giurgiu este extrem
de bogata si variatd prin: carti de referintd, articole, note, probleme si solutii
propuse.

»= A colaborat cu multe reviste de matematica: Gazeta Matematica, Recreatii
Matematice, Revista de Matematicd din Timisoara, Sclipirea Mintii, The
Fibonacci Quarterly, The American Mathematical Monthly, The College
Mathematics Journal, Mathematics Magazine, Romanian Mathematical
Magazine, School Science and Mathematics Journal, The Pentagon, Revista
Escolar de la Olimpiada Iberoamericana de Matematica, La Gaceta de la RSME,
Octogon Mathematical Magazine si altele, in care a propus numeroase
probleme frumoase date la concursuri si olimpiade nationale si internationale.

= A prezentat rezultatele cercetarilor sale stiintifice la Conferinte, Simpozioane si
Sesiuni de comunicari stiingifice nationale si internationale.

De-a lungul carierei sale, a fost onorat cu numeroase premii, medalii i diplome.

¢ Carti publicate - in colaborare - cu Dumitru Batinetu-Giurgiu

1. Olympiad problems from all over the world (coautor), 7th Grade Content, Vol. 3,
Editura Cartea Roméaneasca Educational, 2018.

2. Olympiad problems from all over the world (coautor), 8th Grade Content, Vol. 4,
Editura Cartea Roméaneasca Educational, 2018.

3. Olympiad problems from all over the world (coautor), 9th Grade Content, Vol. 5,
Editura Cartea Roméaneasca Educational, 2018.

4. Din tainele numerelor Fibonacci si Lucas, Editura Sitech, Craiova, 2013 (coautor
cu D.M. Batinetu-Giurgiu si Gabriel Leonard Tica)

% Articole publicate - in colaborare - cu Dumitru Batinetu-Giurgiu

>’Cateva probleme cu integrale functionale’’ - Sclipirea Mintii, Nr. 36, 2025, 7-9.

. ’Special new trigonometric inequalities’> — Octogon Mathematical Magazine, Vol.
32, No. 2, October, 2024, 874-880.

3. ”Happy Birthday to Mihaly Bencze — 70 Years!”” - Octogon Mathematical
Magazine, Vol. 32, No. 2, October, 2024, 1052-1058.

4. »’Exploatarea unor relatii functionale pentru schimbarea de variabila in integrala
Riemann’’ — Recreatii Matematice, Anul XXVII, Nr. 1, Ianuarie — Iunie, 2025, 33-
34.

5. 7’0 noua demonstratie a inegalitatii Finsler - Hadwiger’’— Sclipirea Mintii, Nr. 34,

2024, 11.

N —
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6. ’Some limits of sequences of Batinetu and lalesc type’’ - R.M.M.-46, Autumn
Edition, 2025, 84 - 90.

7. ’’Some special definite integrals’’ - R.M.M.-46, Autumn Edition, 2025, 78 - 84.

8. ”’Lalescu and Euler-Mascheroni type new limits’’> - R.M.M.-46, Autumn Edition,
2025, 12 - 14.

9. ”’lonescu-weitzenbock’s type inequality with Fibonacci numbers’ - R.M.M.-46,
Autumn Edition, 2025, 6 - 9.

10. ’New inequalities with Fibonacci and Lucas numbers’® - R.M.M.-44, Spring
Edition, 2025, 22 - 29.

11. >’Certain limits of Fibonacci and Lucas’ sequences and functions’> - R.M.M.-44,
Spring Edition, 2025, 29 - 34.

12. ’Lalescu and Euler-Mascheroni type new limits’> — Octogon Mathematical
Magazine, Vol. 32, No. 1, April, 2024, 139 - 143.

13. ’Ionescu-Weitzenbock’s type inequalities with Fibonacci numbers’® — Octogon
Mathematical Magazine, Vol. 32, No.1, April, 2024, 182 - 186.

14. >’H. Bergstrom and J. Radon triangle collaboration’’ - Revista R.E.M.I. ITunie, 2024,
3-7.

15. ’Generalizarea unor probleme din Gazeta Matematica’’— Sclipirea Mintii, Nr. 33,
2024, 3 - 6.

16. >’ Asupra unei clase de probleme cu integrale functionale definite’” — Revista de
Matematica din Timisoara (RMT), Nr. 2, 2024, 3 - 5.

17. >’ Applications of the inequality of means to obtain new inequalities in triangle’’ -
Revista R.E.M.I. Martie, 2024, 1-10.

18. >’ Asupra unei clase de probleme cu limite din integrale’’— Recreatii Matematice,
Anul XXVI, Nr. 1, Ianuarie - Iunie, 2024, 32 - 34.

19. >’New inequalities with Fibonacci and Lucas Numbers’’ — Octogon Mathematical
Magazine, Vol. 31, No. 2, October, 2023, 842 - 850.

20. ”’Certain limits of Fibonacci and Lucas Sequences and Functions’’— Octogon
Mathematical Magazine, Vol. 31, No. 2, October, 2023, 913 - 920.

21. >’ Applications of J. Radon’s inequality in triangle’’ - Revista R.E.M.I. Decembrie
2023, 1-9.

22. 7’7 Outstanding limits’> — R.M.M.-42, Autumn Edition, 2024, 51-54.

23. ”’The endless desert of decimals of Pi - results without words’> — R.M.M.-42,
Autumn Edition, 2024, 49-51.

24.”’Noi demonstratii pentru unele inegalitati celebre in triunghi’> — Revista de
Matematica din Timisoara (RMT), Nr. 3-4, 2023, 14 - 16.

25. >’ Applications of J. Radon’s inequality in triangle’’— Revista R.E.M.I. Septembrie
2023,2 - 4.

26.’Some applications of H. Bergstrom’s inequality and J. Radon’s inequality in
triangle’’— Revista R.E.M.I. Tunie 2023, 1 - 25.

27.’New Tsintsifas and Hadwiger-Finsler type inequalities in triangle’’ — Octogon
Mathematical Magazine, Vol. 31, No. 1, April, 2023, 209-212.

28. 7’7 Outstanding Limits’’— Octogon Mathematical Magazine, Vol. 31, No. 1, April,
2023, 205-208.

29.’Some applications of Harald Bergstrom’s inequality in triangle’” — Revista
R.E.MLI. Martie 2023, 2-7.

30. >’ Asupra unor inegalititi in triunghi’> — Sclipirea Mintii, Nr. 31, 2023, 6-7.

31. ”’Note on Ionescu-Weitzenbock’s inequality — Arhimede Mathematical Journal, No.
2,2022,137-142.
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32. A generalization of one inequality and some geometric applications’> — Revista
R.E.MLI. Decembrie 2022, 2-8.

33. >’ Asupra unor inegalitiati din Gazeta Matematica’® — Sclipirea Mintii, Nr. 30, 2022,
12-14.

34. A Tribute to Octogon Mathematical Magazine 2022 celebrating 30 YEARS of
publication’’— Octogon Mathematical Magazine, Vol. 30, No. 1, April, 2022, 5 - 12.

35. ”’New Batinetu-Pedoe-Bottema-Tsintsifas type inequalities in triangle’’ — Octogon
Mathematical Magazine, Vol. 30, No. 1, April, 2022, 100 - 110.

36. ’Elegant, Classic and New in Integral Calculus’’ — R.M.M.-4, New Edition, 2022,
41-46.

37. 7’ Asupra unor probleme de tip Lalescu’’ — Sclipirea Mintii, Nr. 29, Aprilie, 2022, 6
-8.

38. ’Solved Problems — (III) > — R.M.M.-3, New Edition, 2022, 47-58.

39. ’Solved Problems — (IV) > — R.M.M.-3, New Edition, 2022, 87-95.

40. >’New inequalities with two triangles > — R.M.M.-2, New Edition, 2022, 10-13.

41. ’Two refinements of Ionescu-Weitzenbock inequality >> — R.M.M.-2, New Edition,
2022, 43-44.

42.°°0One problem — seven solutions >> — R.M.M.-2, New Edition, 2022, 54-56.

43. >’Solved Problems — (II) >> — R.M.M.-2, New Edition, 2022, 89-96.

44. ’Inequalities with Fibonacci and Lucas numbers’’— Octogon Mathematical
Magazine, Vol. 29, No. 2, October, 2021, 994-1008.

45. A Generalization of some inequalities in triangle >> — R.M.M.-1, New Edition, 2022,
81-83.

46. ’Generalization and refinements for Ionescu-Weitzenbock inequality > — R.M.M.-
1, New Edition, 2022, 53-55.

47.”°0 generalizare a unor inegalitati in triunghi’> — Sclipirea Mintii, Nr. 28,
Decembrie, 2021, 7 — 8.

48. ’In legituri cu inegalitatea lui Hayashi’’— Sclipirea Mintii, Nr. 28, Decembrie, 2021,
6-7.

49. >’ A mathematical correspondence’’— Octogon Mathematical Magazine, Vol. 29, No.
1, April, 2021, 382-395.

50. ’New inequalities in acute triangles’> — Octogon Mathematical Magazine, Vol. 29,
No. 1, April, 2021, 348-352.

51. ’Popoviciu’s inequalities revisited’’— Octogon Mathematical Magazine, Vol. 29, No.
1, April, 2021, 338-341.

52.”IMO type inequalities with Fibonacci and Lucas numbers’> — Octogon
Mathematical Magazine, Vol. 29, No. 1, April, 2021, 320-326.

53. >’Some new inequalities in convexe polygons’® — Octogon Mathematical Magazine,
Vol. 29, No. 1, April, 2021, 296-303.

54. ’Some limits os sequences of Batinetu and Lalescu type’’— Octogon Mathematical
Magazine, Vol. 29, No. 1, April, 2021, 283-292 .

55. ”’Some special definite integrals’> — Octogon Mathematical Magazine, Vol. 29, No.
1, April, 2021, 262-268.

56. >’Special sequences (I)’’— Octogon Mathematical Magazine, Vol. 29, No. 1, April,
2021, 239-252.

57.’Two classes of Lalescu’s sequences’’— Octogon Mathematical Magazine, Vol. 29,
No. 1, April, 2021, 197-206.

58. ”’New classes of sequences/functions and famous limits’’> — Octogon Mathematical
Magazine, Vol. 29, No. 1, April, 2021, 151-164 .
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59. ’Some limits of Traian Lalescu Type (IIT)’° — Octogon Mathematical Magazine, Vol.
29, No. 1, April, 2021, 87-127 .

60. >’A tribute to Traian Lalescu an outstanding romanian great scientist’> — R.M.M.-
37, Summer Edition, 2023, 4-16.

61. ”’Matematica este incompleta, inconsistenta si indecidabila.”” — Revista ALPHA, nr.
1/2021, 7 - 10.

62. ’Omagiu lui Traian Lalescu’®> — Revista Sclipirea Mintii, Nr. 27, Aprilie, 2021, 51-
52.

63. >’ Asupra unei inegalitati a lui A. Padoa’’ — Revista Sclipirea Mintii, Nr. 27, Aprilie,
2021, 13.

64. ’Tribute to Ion Ionescu — who discovered with 22 years before Weitzenbock the
inequality a® +b> +c* >44/35 ”” — R.M.M.-35, Winter Edition, 2022, 20-21.

65. >’ Asupra unor inegalitati intr-un triunghi’’> — Recreatii Matematice, Nr. 1, Ianuarie
- Iunie, 2021, 31-32.

66. >’New limits related to Euler-Mascheroni and Ioachimescu constants’> — Octogon
Mathematical Magazine, Vol. 28, No. 2, October, 2020, 981 - 990.

67. ”’Few beautiful challenging functional equations’> — Octogon Mathematical
Magazine, Vol. 28, No. 2, October, 2020, 974 - 980.

68. ’New limits of Lalescu type with Fibonacci and Lucas sequences’® — Octogon
Mathematical Magazine, Vol. 28, No. 2, October, 2020, 953 - 973.

69. >’ Amazing linear recurrences of positive real sequences’” — Octogon Mathematical
Magazine, Vol. 28, No. 2, October, 2020, 945 - 950.

70. >’New limits involving famous sequences’® — Octogon Mathematical Magazine, Vol.
28, No. 2, October, 2020, 918 - 938.

71. ’Refinement of some geometrical inequalities’> — Octogon Mathematical Magazine,
Vol. 28, No. 2, October, 2020, 860 - 863.

72.>’Traian Lalescu’’— R.M.M., December 11, 2020.

73. >’New inequalities in triangle’’— R.M.M., No. 31, Winter Edition 2021, 8-9.

74.°120 Years of Lalescu sequences (II)’’—- R.M.M., No. 30, Autumn Edition 2021, 14-
20.

75.>’Cateva limite de tip Lalescu la 120 de ani de la aparitia in gazeta Matematica’’—
REMLI, Septembrie 2020, 2-6.

76.°°120 Years of Lalescu sequences (I)’” — R.M.M., No. 29, Summer Edition 2021, 16-
26.

77. >’ About Fibonacci — Lucas — Kantorovich — Suranyi — Collaboratio Inequalities’” —
Octogon Mathematical Magazine, Vol. 28, No. 1, April, 2020, 159-173.

78. >’Traian Lalescu type limits with Fibonacci and Lucas sequences and golden ratio’’—
Octogon Mathematical Magazine, Vol. 28, No. 1, April, 2020, 173-195.

79. >’Some matrix results’’— Octogon Mathematical Magazine, Vol. 28, No. 1, April,
2020, 195-200.

80. ”’Trigonometric and geometric inequalities with Fibonacci and Lucas numbers’’—
Octogon Mathematical Magazine, Vol. 28, No. 1, April, 2020, 200-208.

81.’New generalizations of Ionescu-Nesbitt inequality’’> — Octogon Mathematical
Magazine, Vol. 28, No. 1, April, 2020, 208-212.

82. ”’Ionescu-Nesbitt inequality revisited’” — Octogon Mathematical Magazine, Vol. 28,
No. 1, April, 2020, 212-215.

83. ”’New generalizations for famous triangle inequalities’> — Octogon Mathematical
Magazine, Vol. 28, No. 1, April, 2020, 215-218.

84. >’Mihaly Bencze — 65 years — Happy Birthday”’— Octogon Mathematical Magazine,
Vol. 28, No. 1, April, 2020, 261-263.
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85.7°120 de ani de la limita lui Traian Lalescu’’ — Recreatii Matematice, Nr. 2, Iulie -
Decembrie, 2020, 105-107.

86. >’Proofs for old and new triangle inequalities’’ — The Teaching of Mathematics, Vol.
23, No.1, 2020, 30-34.

87.°The Last Three Decades of Lalescu Limit’> — Arhimede Mathematical Journal,
Vol. 7, No.1, 2020, 18-28.

88. 7’ Alte inegalitati cu numere Fibonacci si Lucas’’— REMI, lIunie, 2020.

89.°°120 de ani de la limita sirului lui Traian Lalescu’’ — Sclipirea Mintii, Nr. 25, Mai,
2020, 6-7.

90. »’Criteriile Stolz-Cesaro si Cauchy-D’ Alembert in diverse aplicatii’’ — Gazeta
Matematica seria B, nr. 4/2020, 179-186.

91. 7120 Years of Lalescu Sequences’’ —Romanian Mathematical Magazine, February
2020.

92. ’Happy birthday to editor-in-chief of Octogon Mathematical Magazine — Mihaly
Bencze — 65 years !> — RMM 27/2020, 4-6.

93. >’New classes of sequences-functions and famous limits’’ — Octogon Mathematical
Magazine, Vol. 27, No.2, October, 2019, 784-797.

94. >>Two classes of Lalescu’s sequences’® — Octogon Mathematical Magazine, Vol. 27,
No. 2, October, 2019, 805-813.

95. >’ About an inequality from R.M.T.”’— Octogon Mathematical Magazine, Vol. 27, No.
2, October, 2019, 824-827.

96. >’ About an inequality from IMO, 1995°> — Octogon Mathematical Magazine, Vol. 27,
No. 2, October, 2019, 828-831.

97.>About Nicolaie Cioranescu’s double inequaliy’> - Octogon Mathematical
Magazine, Vol. 27, No. 2, October, 2019, 832-840.
98.An algebraic inequality and some geometric applications’> — Octogon

Mathematical Magazine, Vol. 27, No. 2, October, 2019, 884-886.

99.’About a conditional inequality from IMO 1995 — Octogon Mathematical
Magazine, Vol. 27, No. 2, October, 2019, 887-889.

100. *’Inegalitati Fibonacci - Lucas’® — REMI, Decembrie, 2019, 2 - 9.

101. >’ About some Ion Ionescu’s inequalities’’ - RMM, Nr. 26, Autumn Edition 2020, 4

-9,
102. >’Other inequalities with Fibonacci and Lucas numbers’’— REMI, Septembrie,
2019, 4 - 13.

103. ’Generalizari si solutii pentru problema 5460 din revista School Science and
Mathematics’’ — Revista de matematica Alpha, Anul XXIX (seria a II-a), nr. 2/2019,
8 -10.

104. ’Some limits of Traian Lalescu type with Fibonacci and Lucas numbers (II)”’ —
Octogon Mathematical Magazine, Vol. 27, No. 1, April, 2019, 101-111.

105. >’Some inequalities in bicentric quadrilaterals’> (impreuna cu Marius Dragan si
Mihaly Bencze) — Octogon Mathematical Magazine, Vol. 27, No. 1, April, 2019, 112-
122.

106. ’Functions that generates derivable sequences’’— Octogon Mathematical
Magazine, Vol. 27, No. 1, April, 2019, 135-142.

107. *’Some limits of Traian Lalescu type (II)’’ — Octogon Mathematical Magazine, Vol.
27, No. 1, April, 2019, 184-209.

108. *’Certain results on integrals’’— Octogon Mathematical Magazine, Vol. 27, No. 1,
April, 2019, 241-271.

109. ’Some inequalities in triangle’’ — Octogon Mathematical Magazine, Vol. 27, No. 1,
April, 2019, 272-290.
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110. ’Some limits of definite integrals of Lalescu’s type’> — Octogon Mathematical
Magazine, Vol. 27, No. 1, April, 2019, 312-328.

111. >’Pairs of sequences ¥ - Euler or s - Ioachimescu’> — Octogon Mathematical
Magazine, Vol. 27, No. 1, April, 2019, 340-345.

112. >’ About some triangles inequalities’” — Octogon Mathematical Magazine, Vol. 27,
No. 1, April, 2019, 352-356.

113. ”Certain Ionescu-Weitzenbock type inequalities’> — Octogon Mathematical
Magazine, Vol. 27, No. 1, April, 2019, 360-364.

114. >’Some certain inequalities with Fibonacci and Lucas numbers’’ — Revista REMI,
Iunie, 2019, 2-7.

115. >’Solutii pentru unele probleme din Revista Mathematical Excalibur’’ — Revista
de matematica Alpha, Anul XXIX (seria a II-a), nr. 1/2019, 6-7.

116. >’Unele inegalitiati importante’’— Revista de matematica Alpha, Anul XXIX (seria
a II-a), nr. 1/2019, 7-10.

117. >’Geometric inequalities via one algebraic inequality’> — RMM, Nr. 23, 1
Septembrie 2019, 4 — 8.
118. *’On certain algebraic inequalities’> — RMM, Nr. 23, 1 Septembrie 2019, 24 — 27.
119. ’Some inequalities and identities with Fibonacci numbers and Lucas numbers
(V)’— Octogon Mathematical Magazine, Vol. 26, No. 2, October, 2018, 627-663.
120. *’Some limits of Traian Lalescu type (II)’’ — Octogon Mathematical Magazine, Vol.
26, No. 2, October, 2018, 664-690.

121. ’Some matrices identities with Fibonacci numbers and Lucas numbers”’
Octogon Mathematical Magazine, Vol. 26, No.2, October, 2018, 691-699.

122. >’ Applications of Tsintsifas inequality’> — Octogon Mathematical Magazine, Vol.
26, No. 2, October, 2018, 700-702.

123. >’O generalizare a unei probleme din Revista Crux Mathematicorum’’ — Revista
de matematica Alpha, Anul XXVIII (seria a II-a), nr. 2/2018, 9.

124. >’ Asupra unor functii si medii pe Ri >> - Sclipirea Mintii, An XI, Nr. 22/2018, 8-9.

125. >’Inequalities with Fibonacci and Lucas numbers’> — Revista Matelnfo.Ro ,
Decembrie, 2018, 1-11.

126. >’Some limits of Traian Lalescu type with Fibonacci and Lucas numbers’ —
Octogon Mathematical Magazine, Vol. 26, No. 1, April, 2018, 54-87.

127. >’Some limits of Traian Lalescu type (I) > — Octogon Mathematical Magazine, Vol.
26, No. 1, April, 2018, 116-136.

128. ’Some Ionescu-Weitzenbock inequalities’’— Octogon Mathematical Magazine,
Vol. 26, No. 1, April, 2018, 147-175.

129. ’Some inequalities with Fibonacci numbers and Lucas numbers (IV)’’ — Octogon
Mathematical Magazine, Vol. 26, No. 1, April, 2018, 216-229.

130. ’Certain classes of Lalescu sequence’> — Octogon Mathematical Magazine, Vol.
26, No. 1, April, 2018, 243-251.

131. ’Few solutions and two refinements for Bogdan Fustei’s inequality’> — Octogon
Mathematical Magazine, Vol. 26, No. 1, April, 2018, 258-264.

132. >’ Asupra unor inegalitati din RMT*’ - RMT, Nr. 3, 2018, 14.

133. ’Asupra unor probleme din RMT’> - Revista Electronici Matelnfo.Ro ,
septembrie, 2018, 3 - 6.

134. *’Some results about the Fibonacci numbers and the golden ratio’> - RMM, Nr. 21,
1 Septembrie 2018, 23 — 25.

135. ’A generalization of J. Radon’s inequality’> — RMM, Nr. 21, 1 Septembrie 2018,
27 -129.
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136. ’Generalization of the limits of the sequences of Batinetu, Ghermaéanescu,
Ianculescu, Lalescu and other collaborations’> — RMM, Nr. 21, 1 Septembrie 2018,
34 -37.

137. >’Generalizations of the limits of the sequences of Batinetu, Ghermanescu,
Ianculescu, Lalescu and other collaborations’’— Sclipirea Mintii, An XI, Nr. 21, mai,
2018, 17 - 20.

138. >’Cateva generalizari ale unei probleme din revista School Science and
Mathematics’> — Revista de matematica Alpha — Anul XXVIII (seria a II-a ), nr. 1
/2018,5-17.

139. >’The numbers of Fibonacci and Lucas — Identities — Proofs with few words (VI)”’
- Revista Matelnfo.Ro_Aprilie 2018, 9-22.

140. >>The numbers of Fibonacci and Lucas — Identities — Proofs with few words (V)”’
- Revista Matelnfo.Ro Martie 2018, 4-13.

141. >’The numbers of Fibonacci and Lucas — Identities — Proofs with few words (IV)”’
- Revista Matelnfo.Ro_Februarie 2018, 21-37.

142. >>The numbers of Fibonacci and Lucas — Identities — Proofs with few words (I1I)”’
- Revista Matelnfo.Ro_Ianuarie 2018, 24-34.

143. ’A retrospective of the Ionescu-Nesbitt inequality’” — R. M. M., No. 20, March
2018, 10-14.

144. ’Una nueva demonstracion de la desigualdad de Euler’’ - Revista Escolar de la
Olimpiada Iberoamericana de Matematica, Niumero 58 (Julio - Diciembre 2017).
145. 2’25 Years of Octogon Mathematical Magazine Happy Birthday!”> — Octogon

Mathematical Magazine, Vol. 25, No. 2, October, 2017, 8-10.

146. ’Some inequalities with Fibonacci numbers and Lucas numbers (II1)’> — Octogon
Mathematical Magazine, Vol. 25, No.2, October, 2017, 102-117.

147. >’New classes of sequences and functions and some applications’> — Octogon
Mathematical Magazine, Vol. 25, No.2, October, 2017, 205-218.

148. ’About the calculus of some famous sequences’> — Octogon Mathematical
Magazine, Vol. 25, No.2, October, 2017, 224-230.

149. >’ About some inequalities in triangle’’— Octogon Mathematical Magazine, Vol. 25,
No.2, October, 2017, 268-274.

150. ’Limits of sequences and functions from certain classes’®> — The Teaching of
Mathematics, Vol. XX, 1, 2017, 37 — 45.

151. >’Cateva aplicatii ale inegalitatii lui H. Bergstrom’’ — Revista Alpha, Anul XXVII
(Seria aIl-a ), Nr. 2,2017,5-7.

152. O generalizare si o rafinare a inegalitiatii Ionescu-Weitzenbock’ - Revista
Sclipirea Mintii — An X, Nr. XX, 2017, 9-10.

153. >’An elementary proof of Blundon’s inequality’’ - Revista Sclipirea Mintii — An X,
Nr. XX, 2017, 10 -11.

154. >>The numbers of Fibonacci and Lucas — Identities — Proofs with few words (II)’’ -
Revista MateInfo.Ro_Decembrie_2017, 4-15.

155. >’The numbers of Fibonacci and Lucas — Identities — Proofs with few words (I)”’ -
Revista MateInfo.Ro_Noiembrie 2017, 12-19.

156. >’About Ionescu-Nesbitt’s inequality’> — R.M.M. - Romanian Mathematical
Magazine — nr. 19, septembrie 2017, 18-19.

157. >’Other solutions and generalizations to some problems from *>The College
Mathematics Journal’’ and >’Crux Mathematicorum’> — R.M.M. - Romanian
Mathematical Magazine — nr. 19, septembrie 2017, 20-22.

158. ’Applications of Tsintsifas inequality”> — R.M.M. - Romanian Mathematical
Magazine — nr. 19, septembrie 2017, 24-25.
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159. ’A retrospective of the Ionescu-Nesbitt inequality’’— R.M.M. - Romanian
Mathematical Magazine Online — 8 August 2017.

160. ’Solutii problema lunii martie 2017°’— Revista Matelnfo.Ro _Aprilie 2017, 3-15.

161. ’Some inequalities with Fibonacci numbers and Lucas numbers of Bergstrom’s
type inequality and Radon’s type inequality II’’ — Octogon Mathematical Magazine,
Vol. 25, No.1, April, 2017, 65-89.

162. >’Asupra unor probleme din revista Alpha’’- Alpha, Nr. 1/2017, 12-13.

163. >’Some inequalities with Fibonacci numbers and Lucas numbers of Bergstrom’s
type inequality and Radon’s type inequality *° — Octogon Mathematical Magazine,
Vol. 24, No.2, October, 2016, 493-512.

164. >’Other generalization of a problem from Balkan Mathematical Olympiad >’ —
Octogon Mathematical Magazine, Vol. 24, No.2, October, 2016, 578-581.

165. >>Two solutions of a problem from The College Mathematics Journal — Revista de
matematica din Craiova - Cardinal, Anul XXVII, Nr. 2, 2016/2017, 8.

166. >’Solution to problem 4106 from Crux mathematicorum’” — Revista
Mateilnfo.Ro_August 2016, 2.

167. >’ Asupra unor probleme din revista Alpha’> — Alpha, An XXVI, Nr. 2, 2016, 9-11.

168. ’Some generalizations of some problems from School Science and Mathematics’’
— Revista de matematica din Craiova - Cardinal, Anul XXVII, Nr. 1, 2016/2017, 4-
6.

169. > About problem 3941 from Crux Mathematicorum’’— Revista de matematica si
informatica, Constanta, anul XV-nr. 3-4 — septembrie 2016, 1-5.

170. ’Nesbitt-Ionescu type inequalities. Some generalizations of problem 37,
MathProblems (4) 4 (2014)> — MathProblems, Issue 5, 2015, 503-506.

171. >’Solutions and generalizations of some problems from Crux Mathematicorum’’ —
R.M.M. - Romanian Mathematical Magazine — nr. 17, septembrie 2016, 21-25.

172. >’Solved problems III - Asupra problemei 4075 din revista Crux
Mathematicorum”> — R.M.M. Romanian Mathematical Magazine — nr. 17,
septembrie 2016, 40-41.

173. >’The independence of Bergstrom’s inequality’”” — Romanian Mathematical
Magazine — August 22, 2016.

174. >Two  refinements of Ionescu-Weitzenbock’s inequality’’— Romanian
Mathematical Magazine — August 8, 2016, 1-2.

175. >’About calculus of limits for famous sequences’’— Romanian Mathematical
Magazine — July 30, 2016, 1-4.

176. >’A generalization of 1-st Problem of 1-st Balkan Mathematical Olympiad’’ —
Octogon Mathematical Magazine, Vol. 24, No.1, April, 2016, 158-163.

177. >>Two refinements of Ionescu-Weitzenbock inequality’” — Revista de Matematica
Mehedinteana (R.M.M.), Nr. 16 — Martie 2016, 14 — 16.

178. >Two generalizations of Problem 11783 from AMM June-July 2014°’ — Revista de
matematica si informatica_Constanta, Anul XV, Nr. 1, februarie, 2016, 4-7.

179. >’New inequalities in triangle and convex polygons >’— Octogon Mathematical
Magazine, Vol. 23, No.2, October, 2015, 408-414.

180. >’New generalizations and refinements of Ionescu-Weitzenbock inequality’’—
Octogon Mathematical Magazine, Vol. 23, No.1., April, 2015, 77-88.

181. ’Some applications of H. Bergstrom’s inequality and J. Radon’s inequality’’ —
Octogon Mathematical Magazine, Vol. 23, No.1., April, 2015, 103-107.

182. ’Una nota sobre una desigualdad de Nesbitt-Ionescu’’ — Revista Escolar de la
Olimpiada Iberoamericana de Matematica, Numero 53 (Julio-Diciembre 2015).
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183. ’Ce este mai simplu de utilizat: (CBS) sau (B) ?”’ — Recreatii Matematice, Anul
XVII, Nr. 2, Iulie — Decembrie 2015, 120-122.

184. ’Some inequalities of Ionescu — Weitzenbock type in triangle’’— Octogon
Mathematical Magazine, Vol. 22, No.2., October, 2014, 785-804.

185. ’Some applications of H. Bergstrom’ s inequality and J. Radon’s inequality in
triangle (V)’’ — Octogon Mathematical Magazine, Vol. 22, No. 2., October, 2014, 825-
845.

186. ’Inegalitiati de tip Radon — Ionescu — Weitzenbock in triunghi> — RMI -
Constanta, Ianuarie 2015, 1-3.

187. >’New generalizations and refinements of Ionescu-Weitzenbock inequality —
Arhimede Mathematical Journal — Vol. 1, No. 2, Fall 2014, 33-45.

188. *’Several results of some classes of sequences’’ — The Pentagon — Volume 73,
Number 2, Spring 2014, 10-24.

189. >’Inegalititi de tip Radon-Ionescu-Weitzenbockn in triunghi’’ - Alpha, Nr. 2/2014,
5-6.

190. *°O rafinare a unei inegalitati’’- Alpha, Nr. 2/2014, 4-5.

191. >Asupra problemei 21317 din Gazeta Matematica’> — RMI — Constanta,
Septembrie 2014, 6-7.

192. > An elementary proof of one Wallis-type limit’’ - Sclipirea Mintii, Nr. 14, 11.

193. »’In legituri cu problema 11783 din A.M.M. iunie-Iulie 2014 — Anuar
Matematic, Bistrita- Nasaud, 2014, 10-12.

194. >’ Asupra inegalitatii lonescu-Weitzenbock’’— Anuar Matematic, Bistrita-Nasaud,
2014, 13-25.

195. *’Solutions of some problems from Octogon Mathematical Magazine’” — Revista
Matelnfo.Ro — Septembrie, 2014, 5-12.

196. *’La suficiencia de la equivalencia e independencia de las desigualdades de Cauchy-
Buniakowski-Schwarz y de Bergstrom’’ — REOIM, No. 50, Septiembrie 2013- Mayo
2014.

197. >’Inegalitatea lui Nesbitt — o tema pentru centrele de excelenta si cateva chestiuni
de metodica predarii matematicii (2)’’ — Revista de Matematica Alpha, Anul XXIII
(seria a II-a), Nr. 1/2014, pp. 6-8.

198. *’Calculating the limits of some real sequences’> — Math Problems, Issue 1, 2014,
252-257.

199. >’Some applications of H. Bergstrom’ s inequality in triangle (III) — Octogon
Mathematical Magazine, Vol. 22, No. 1., April, 2014, 70-76.

200. ’Some applications of H. Bergstrom’ s inequality and J. Radon’s inequality in
triangle (IV) — Octogon Mathematical Magazine, Vol. 22, No. 1., April, 2014, 246-
252.

201. ’Some refinements of some inequalities and geometric applications’> — Octogon
Mathematical Magazine, Vol. 22, No. 1., April, 2014, 257-266.

202. ’How we use the injectivity of functions for solving equations’’— Octogon
Mathematical Magazine, Vol. 22, No. 1., April, 2014, 272-285.

203. >’Demostrarea unor inegalitiati din Octogon Mathematical Magazine’’ — Sclipirea
Mintii, Anul VIL, Nr. 13, 2014, 3-4.

204. °O generalizare a inegalititii lui Mitrinovi¢’’ — Sfera Matematicii, Anul XI, Nr.
23,2/2013, 7-9.

205. >’Un pionierat matematic — Inegalitatea Ionescu — Weitzenbiock’” — Arhimede, Nr.
1-12/2012 ianuarie-decembrie, 13-18.

206. ’A new generalization of Ionescu - Weitzenbock inequality’’ — Asymmetry, Vol.
5, March 2014, 35-38.
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207. >’Cateva proprietati ale unor clase de siruri’’> — Revista Matelnfo.Ro — Martie,
2014, 2-5.

208. >’New methods for calculations of some limits’> — The Teaching of Mathematics,
Vol. XVI, Nr. 2, 2013, 82-88.

209. ’Generalizarea problemei VIII.169 din RecMat, nr. 2/2013” - Recreatii
Matematice, Anul XVI, Nr. 1, Ianuarie — Iunie 2014, 28-29.

210. >’Generalizari ale unor probleme din GMB si RMT care utilizeaza inegalitatea lui
J. Radon si H. Bergstrom’’— Anuar Matematic, Vol. XVI, 2013, 13-38.

211. >>About some polynomial functions’’ — Octogon Mathematical Magazine, Vol. 21,
No. 2., October, 2013, 697-713.

212. >’Some applications of J. Radon’s inequality in triangle (III)’ — Octogon
Mathematical Magazine, Vol. 21, No. 2., October, 2013, 678-681.

213. >’A generalization of one inequality and some geometric applications’> — Octogon
Mathematical Magazine, Vol. 21, No.2., October, 2013, 641-648.

214. >’Inegalitatea lui Nesbitt — o tema pentru centrele de excelenta si cateva chestiuni
de metodica predarii matematicii (1)’° — Revista de Matematica Alpha, Anul XXII
(seria a II-a), Nr. 2/2013, pp. 7-9.

215. >’Istoria unei inegalitati’> — Sclipirea Mintii, Nr. 12, 1.

216. ’Demonstrarea unor inegalitati din Octogon’’— Sclipirea Mintii, Nr. 12, 2013, 5-6.

217. >’A new generalization of Nesbitt’s inequality’> — Journal of Science and Arts —
Year 13, No. 3(24), pp. 255-260, 2013.

218. ’Generalizations of some remarkable inequalities’”>—~ The Teaching of
Mathematics, 2013, Vol. XVI, 1, pp. 1-5.

219. > Las desigualdades de Cauchy-Buniakovski-Schwarz y de Bergstrom son
equivalentes e independientes’” - Revista Escolar de la Olimpiada Iberoamericana
de Matematica, Numero 49 (julio — agosto 2013).

220. >’Some inequalities in triangle’’ — Octogon Mathematical Magazine, Vol. 21, No.
1., April, 2013, 105-115.

221. ’Some applications of J. Radon’s inequality in triangle (II)”> — Octogon
Mathematical Magazine, Vol. 21, No. 1., April, 2013, 131-138.

222. ’Some applications of H. Bergstrom’s inequality in triangle (II)’’— Octogon
Mathematical Magazine, Vol. 21, No. 1., April, 2013, 167-175.

223. >’One inequality and some applications’’ — Journal of Science and Arts — Year 13,
No. 2(23), pp. 131-134, 2013.

224. »’Cateva aplicatii ale inegalitatii Ionescu-Weitzenbock’> — Recreatii Matematice,
Aul XV, Nr. 2, Iulie — Decembrie 2013, 100-102.

225. ’Some generalizations of IMO inequality’’ — Journal of Science and Arts — Year
13, No. 2(23), pp. 135-140, 2013.

226. ’A generalization of J. Radon’s inequality and some applications’”> — G.M.-B —
Nr. 6-7-8/2013, 287-293.

227. >0 inegalitate algebrica si consecinte numerice ale ei’” — Alpha, Anul XXII (seria
a II-a), nr. 1, 2013, p. 4.

228. >’Generalizations and Applications of Problems 682 and 694> — The Pentagon,
Vol. 72, No. 1, Fall 2012, pp. 21-33.

229. ’The inequality Ionescu-Weitzenbock’” - MathProblems, Vol. 3, Issue 1 (2013),
pages 136 — 138.

230. ’Some geometric inequalities of Ionescu-Weitzenbock type’> — International
Journal of Geometry, Vol 2 (2013), No. 1, 68-74.

231. ’The inequality Ionescu-Weitzenbock’’ - Revista Matelnfo.Ro, Mai, 2013, 2-5.

232. ’Consecinte numerice ale unei inegalitati algebrice’” — SM, Nr. 11, 2013, p.10;
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233. ?’New proofs of Cauchy-Buniakovski-Schwarz’ inequality and Bergstrom’s
inequality’’ — SM, Nr. 11, 2013, p.15.

234. >’Some generalizations of Ionescu-Weitzenbock’s inequality’’— Journal of Science
and Arts — Year 13, No. 1(22), pp. 27-32, 2013.

235. ’Some geometric inequalities of lonescu-Weitzenbock type in triangle’’— Journal
of Science and Arts — Year 13, No. 1(22), pp. 43-50, 2013.

236. ’Nuevas generalizaciones y aplicaciones de la desigualdad de Nesbitt’’ — Revista
Escolar de la Olimpiada Iberoamericana de Matematica — Numero 47 (noviembre
2012 — febrero 2013).

237. >’Inegalitati de tip Ionescu-Weitzenbock’’ — G.M.-B — Nr. 1/2013, 1-10.

238. ’Some geometric inequalities of Radon-Mitrinovi¢’’— Journal of Mathematical
Inequalities, Vol. 7, No. 1 (2013), 25-32.

239. ’Some applications of Radon’s inequality in triangle’’— Octogon Mathematical
Magazine, Vol. 20, No. 2., October, 2012, 468-471.

240. >>’Some applications of Bergstrom’s inequality in triangle’” — Octogon
Mathematical Magazine, Vol. 20, No. 2., October, 2012, 481-486.

241. >’Some facts of special sequences’’ — Octogon Mathematical Magazine, Vol. 20, No.
2., October, 2012, 521-541.

242. >>’About Nesbitt’s inequality’’ — Octogon Mathematical Magazine, Vol. 20, No. 2.,
October, 2012, 559-575.

243. >’ Asupra unui pionierat matematic. Inegalitatea Ionescu-Weitzenbock’ - Sfera
Matematicii, Nr. 1-2/2012, 4-6.

244. >’Some colaboration for the calculations of some limits’’ — Revista Matelnfo.Ro,
Februarie, 2013, 4-10.

245. >’New generalizations and new applications for Nesbitt’s inequality’’ - Journal of
Science and Arts — Year 12, No. 4(21), pp. 425-430, 2012.

246. >’ Aplicatii ale unor inegalitati clasice’> — Anuar Matematic, 2012, SSMR - Filiala
Bistrita-Nasaud, pp. 9-22.

247. >’Generalizacion de un problema propuesto en la 46-a OME y su relacion con
desigualdad de Nesbitt’’- Revista Escolar de la Olimpiada Iberoamericana de
Matematica — Numero 46 ( julio — octubre 2012), pp. 37 — 40.

248. >’Some geometric inequalities of Radon — Erdos — Mordell type’® — Journal of
Science and Arts — Year 12, No. 3(20), pp. 291-296, 2012.

249. ’Some generalizations of Nesbitt’s inequality’’— Sclipirea Mintii, Nr. 10, 2012, pp.
8-9.

250. ’Octogon Mathematical Magazine Celebrates 20 years of Publication’” — Octogon
Mathematical Magazine, Vol. 20, No. 1., Aprilie, 2012, 3-31.

251. >’A new generalization for an I.M.O. problem and its geometrical applications’® —
Octogon Mathematical Magazine, Vol. 20, No. 1., Aprilie, 2012, 190-198.

252. ’Some geometric inequalities in convex polygons’® — Octogon Mathematical
Magazine, Vol. 20, No. 1., Aprilie, 2012, 227-233.

253. ’0On 0Q. 3184”° — Octogon Mathematical Magazine, Vol. 20, No. 1., Aprilie, 2012,
406-408.

254. »’Cateva inegalitati geometrice In poligoane convexe si nu numai’’ — Recreatii
Matematice, Nr. 2, 2012.

255. ’Inegalitatea lui Nesbitt’> — Didactica Matematica, Anul II, Nr. 1, 2012.

256. >’Inci patru demonstratii ale problemei L:155 din Sclipirea Mintii nr.VII 2011°’,
Sclipirea Mintii, nr. IX, 2012, pp. 6-8.

257. >’New generalizations and new approaches for two IMO problems’’— Journal of
Science and Arts, Year 12, Nr. 1(18), pp. 25-34, 2012.
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258. >’0 extindere si o rafinare a inegalitatii lui Nesbitt>> — RMT — nr. 1/2012

259. ’Inegalitatea lui Bergstrom si solutiile unor probleme interesante’’— Anuar
Matematic, 2011, SSMR - Filiala Bistrita-Nasaud, pp. 9-17.

260. >’On possible I.M.O. inequality and its generalized forms’’ - Gazeta Matematica,
seria B, nr. 7-8-9 / 2011.

261. “Inegalititi geometrice in poligoane convexe, de tip Begstrom — Mitrinovi¢” —
Recreatii Matematice, Iasi, nr. 2/2011.

262. “A new generalization an I.M.O. problem” - Gazeta Matematica, seria B, nr. 5 /
2011.

¢ Probleme publicate - in colaborare - cu Dumitru Béatinetu-Giurgiu in
reviste de matematica internationale:

4+ The American Mathematical Monthly:
11634 (Mar.2012), 11676 (Nov.2012), 11701 (Apr.2013), 11771 (Apr.2014), 11808 (Dec.

2014), 11851 (June July.2015), 11875 (Dec.2015), 11889 (Feb.2016), 11935 (October 2016),
12024 (Feb.2018), 12068 (October 2018), 12220 (Dec. 2020), 12360 (Dec. 2022).

4+ Mathematics Magazine:
1908(dec.2012), 1963(feb. 2015), 2012(feb.2017).

4+ The College Mathematics Journal:
976(mai2012), 984(sep.2012), 986(nov.2012), 992(ian2013), 1003(mai2013), 1013(nov.2013),

1018(ian2014),  1018(mai2014), 1038(nov.2014), 1050(march2015), 1055(may2015),
1062(nov.2015), 1063(nov.2015), 1076(mai2016), 1122 (march2018), 1127 (mai2018),
1137(nov.2018), 1142(ian2019).

4+ Math Horizons:
307(apr.2014), 311 (sep.2014).

#+ School Science and Mathematics:
5172(oct.2011), 5178(nov.2011), 5184(dec.2011), 5190@ian.2012), 5196(feb.2012),

5202(mar.2012), 5208(apr.2012), 5215(mai2012), 5226(nov.2012), 5232(dec.2012),
5243(feb.2013),  5250(mar.2013),  5256(apr.2013), 5267(oct.2013), 5273(nov.2013),
5279(dec.2013),  5285(ian.2014),  5292(feb.2014),  5298(mar.2014),  5310(mai2014),
5322(nov.2014), 5327(dec.2014), 5339(feb.2015), 5346(mar.2015), 5351(apr.2015),
5357(mai.2015), 5363(oct.2015), 5381(ian.2016), 5392(mar.2016), 5398(apr.2016),
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5405(mai.2016), 5411(0ct.2016), 5418(nov.2016), 5429(ian.2017), 5434(feb.2017),
5443(mar.2017), 5453(may.2017), 5466(nov.2017), 5478(ian.2018), 5483(feb.2018),
5489(mar.2018), 5495(apr.2018), 5501(may.2018), 5514(nov.2018), 5536(mar.2019),
5567(dec.2019),  5573(1an.2020),  5580(feb.2020), 5616(dec.2020),  5656(nov.2021),
5685(apr.2022), 5691(may.2022), 5697(0ct.2022), 5703(nov.2022), 5710(dec.2022),
5723(feb.2023), 5731(mar.2023), 5735(apr.2023), 5742(may.2023), 5745(oct.2023),
5764(ian.2024), 5808(apr.2025), 5812(jun.2025).

+ The Fibonacci Quarterly:
B-1101(feb.2012),  B-1108(mai2012),  B-1109(mai2012),  B-1113(aug.2012),  B-

1114(aug.2012), B-1117(nov.2012), B-1119(nov.2012), H-728(nov.2012), B-1121 (feb.2013),
B-1124(feb.2013),  B-1125(feb.2013),  B-1129(mai2013),  B-1130(mai2013),  B-
1132(aug.2013), B-1135(aug.2013), B-1135(aug.2013), B-1137(nov.2013), B-
1138(nov.2013), B-1139(nov.2013), H-744(nov.2013), B-1142(feb.2014), B-1144(feb.2014),
B-1145(feb.2014), H-748(feb.2014), H-751(mai.2014), H-752(mai2014), B-1151(aug.2014),
H-755(aug.2014), H-758(aug.2014), B-1158 (nov.2014), B-1159 (nov.2014), B-1160
(nov.2014), H-760 (nov.2014), H-763 (nov.2014), H-765 (feb.2015), B-1170 (May.2015), H-
769 (May.2015), H-771 (May.2015), H-772 (May.2015), B-1173 (August 2015), B-1175
(August 2015), B-1178 (November 2015), B-1179 (November 2015), B-1184 (Feb.2016), B-
1185 (Feb. 2016), H-789 (Feb.2016), B-1194 (August 2016), H-793 (August 2016), H-794
(August 2016), B-1197 (November 2016), H-798 (November 2016), H-799 (November 2016),
B-1202 (Feb.2017), B-1205 (Feb.2017), B-1207 (May 2017), H-805 (May 2017), B-1194
(August 2017), B-1212 (August 2017), B-1216 (November 2017), B-1219 (November 2017),
H-813 (November 2017), H-816 (November 2017), H-819 (February 2018), H-820 (February
2018), B-1229 (May 2018), H-822 (May 2018), B-1232 (August 2018), H-825 (August 2018),
H-827 (August 2018), B-1236 (November 2018), B-1240 (November 2018), B-1253 (August
2019), H-845 (August 2019), B-1258 (November 2019), B-1262 (February 2020), H-851
(February 2020), H-854 (May 2020), H-865 (November 2019), H-875 (May 2021), B-1292
(August 2021), B-1297 (November 2021), H-886 (November 2021), H-887 (November 2021),
H-898 (May 2022), H-908 (November 2022), B-1322 (February 2023), H-919 (May 2023), B-
1331 (August 2023), H-923 (August 2023), B-1337 (November 2023), H-934 (February 2024),

H-942 (August 2024), S-8 (August 2025), S-10 (August 2025).

+ Crux Mathematicorum:
3823(mar.2013), 3867(sep.2013), 3875 (oct.2013), 3895(dec.2013), 3901(ian.2014),

3906(ian.2014), 3963(sept. 2014), 4031(apr. 2015), 4062(sept.2015), 4069(sept.2015),
4082(nov.2015), 4106(ian.2016), 4118(feb.2016), 4127(mar.2016), 4133(apr.2016),
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4179(0ct.2016), 4365(sep. 2018), 4376(oct.2018), 4390(nov.2018), 4424(mar.2019),
4506(ian.2020), 4619(feb. 2021), 99(june2021), MA152(ian.2022), 4719(feb.2022).

4+ The Pentagon:
692(fall2011), 693(fall2011), 704(spring2012), 715(fall2012), 716(fall2012), 736(fall2013),

753(fall2014),  754(fall2014),  763(spring2015),  764(spring2015),  784(spring2016),
793(fall2016),  794(fall2016),  804(spring2017),  805(spring2017),  806(spring2017),
813(fall2017), 814(fall2017), 815(fall2017), 818(fall2017), 826(spring2018), 827(spring2018),
828(spring2018),  834(fall2018), 835(fall2018), 847(spring2019),  848(spring2019),
854(fall2019),  855(fall2019),  868(spring2020),  869(spring2020),  873(fall2020),
887(spring2021),  888(spring2021),  896(fall2021),  899(fall2021),  900(fall2021),
906(spring2022),  912(fall2022),  913(fall2022),  914(fall2022),  921(spring2023),
925(spring2023), 942(spring2024), 943(spring2024).

4+ Revista Escolar de la Olimpiada Iberoamericana de Matematica:
217(no.44), 221(no.45), 234(no.47), 241(no.49), 242(no.49), 243(no.49), 255(no.50),

257(no.51), 261(no.52), 268 (no. 53), 277 (no. 55), 282 (no. 56), 286(no. 57), 294 (no. 58), 295
(no. 58), 296 (no. 59).

+ La Gaceta de la RSME:
182(3-2011), 188(4-2011), 210(3-2012), 213(4-2012), 234(3-2013), 258(3-2014), 263(4-
2014), 265(1-2015), 280(2-2015), 294(1-2016), 309(3-2016), 320(1-2017), 328(2-2017),
352(2-2018), 397(2-2020), 411(1-2021), 411(2-2021), 424(2-2021), 430(3-2021).

4+ Math Problems:

18(3-2011), 24(4-2011), 30(1-2012), 39(2-2012), 43(3-2012), 51(4-2012), 59(1-2013), 61(1-
2013), J1(1-2013), J2(1-2013), 67(2-2013), J10(2-2013), 75(3-2013), J14(3-2013), 85(4-2013),
J16(4-2013), J17(4-2013), 92(1-2014), J25(1-2014), J30(2-2014), 100(2-2014), 107(3-2014),
J34(3-2014), 114(4-2014), J36(4-2014), 121(1-2015), J41(1-2015), 128 (2-2015), J46 (2-2015),
135(3-2015), 142(4-2015), 148(1-2016), 155(2-2016).

4+ Asymmetry:
V5-2(mar.2014)
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+ Octogon Mathematical Magazine:
PP.23201 (Vol. 22, No. 1, April, 2014), PP.23202 (Vol. 22, No. 1, April, 2014), PP.23203 (Vol.

22, No. 1, April, 2014), PP.23204 (Vol. 22, No. 1, April, 2014), PP.24122 (Vol. 23, No. 2,
October 2015), PP.24124 (Vol. 23, No. 2, October 2015).

¢ Cateva sute de probleme - in colaborare - publicate in revistele
nationale de matematica.

[i multumim pentru intreaga activitate si 11 dorim, din inima,

LA MULTI ANI'!

Bibliografie:

[1] M. Bencze, D. Sitaru, N. Stanciu, Happy birthday, dear professor Dumitru M. Batinefu-
Giurgiu !, Octogon Mathematical Magazine,Vol. 29, No. 1, April 2021.
[2] Editorial board of Math Magazine Sclipirea Mintii, Dedication. Happy birthday, DMBG !,

Sclipirea Mintii, An XIII, Nr. 26, 2020, 6.

[3] M. Bencze, N. Stanciu, N. Ivaschescu, Profesorul Dumitru Batinetu-Giurgiu la 80 de ani,
Alpha, An XXVI, Nr. 1, 2016, 5.

[4] M. Bencze, N. Stanciu, Profesorul Dumitru Batinefu-Giurgiu la 80 de ani, Sclipirea Mintii,
An IX, Nr. 17, 2016, 9.

[5] M. Bencze, N. Stanciu, Dumitru Batinefu-Giurgiu, Octogon Mathematical Magazine,Vol.
19, No. 1, April 2011, pp 125-148.

[6] N. Stanciu, Profesorul D.M. Batinetu-Giurgiu la 75 de ani, Gazeta Matematica, seria B, nr.
7-8-9/2011.

[7] N. Stanciu, Profesorul D.M. Badtinetu-Giurgiu un matematician notabil, Revista
Matelnfo.Ro, noiembrie, 2011.
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2. On 1-st Problem of 1-st Balkan Mathematical Olympiad

Prof. Neculai Stanciu

1. Introduction

The first Balkan Mathematical Olympiad (BMO) was organized in Greece in 1984. That year four
countries competed: Bulgaria, Cyprus, Greece and Romania.

Since then, the competition has been held annually. Nowadays there are ten member countries of
BMO: Albania, Bulgaria, Cyprus, FYR Macedonia, Greece, Moldova, Montenegro, Romania, Serbia,
Turkey. However, the hosting country may invite guest teams to participate (in 2014 was participate
Azerbaijan, Italy, Kazakhstan, Kyrgyzstan, Saudi Arabia, Tajikistan, Turkmenistan, United Kingdom,
Uzbekistan).

Each country sends up to six contestants, a team leader and a deputy leader. Like the IMO, this is an
individual competition. On the competition students are given 4.5 hours to solve 4 problems. Each
problem is worth 10 points, making 40 the maximum possible score.

Successful contestants are awarded first, second, and third prizes. A honorable mention is awarded
to each student who does not receive a prize, but who has obtained 10 points on at least one question.
The total number of prizes should not exceed 2/3 of participans, and the first, second, and third prizes
are distributed approximately in the ratio 1:2:3.

31-th BMO was organized in 2014 in Bulgaria.

At 1-st BMO, Athens, Greece-May 6-10, 1984 the first problem was proposed by Greece:

1.If a,,a,,....a, (n = 2) are positive real numbers with o, +«, +...+ ¢, =1, prove that

(o a, a, n
+ .t > ,(BMO).
l+a,+o;+..+a, l+a +a;+..+a, I+o,+o,+..+a,, 2n-1
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2. Main result

In the next we generalize the above problem:

_ n
* sk *
Theorem . If a,b,me R, ,c,u,veR, ,neN ,n=22,x,,y, €R k=1n,X, =Zxk,
k=1

Y, =Zyk , where bY +cX, >v-maxx,, then
k=1

1<k<n

4 aX, +ux, S (an+u)n" X,
S (bY, +cX, —vx)"  (bnY, +(cn-v)X)"’

(1).

(aXn + uxk )WH—1 J.R;don

Proof. We have W = Z
o (aX, +ux,)" (bY, +cX, —vx, )"

n m+l
J.Radon (kz—l: (aXn + uxk )j

> =

(i(aXn +ux, )(bY, +cX, —vx, )J

k=1

(anx, +ux, )"

(Z(abXnYn +acX ! +bu¥ x, +cuX, x, —uvx; —avX,x,))"

k=1

m+1 m+1
an+u X
- (an ) X, ,(2).

(abnX Y, +acnX: +buX Y, +cuX’ —uva,f —avX>)"

k=1

By AM-QM inequality we have
n 5 1(& 2 1 5
Zxk > — Zxk =—X,,(3).
k=1 A\ k=1 n

By (2) and (3) we deduce that

1 1
(an+u)""n" X"

> -
(abn* XY, +acn’ X} +bunX Y, + cunX. —uvX, —avnX.)"
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1 1
(an+u)" " n" X" (an+u)n" X,

— = , q.e.d.
((an+u)bnY, +(an+u)enX, —(an+u)vX,)" (bnY, +(cn—v)X k)" a

1.1.If b=0, then (1) becomes

Z”: aX, +ux, S (an+u)n" X, _ (an+u)n™

> X o(4).
o (X, —vx )" (en=v)" X7 (en—v)"

n

1.2. If m =1, then (4) becomes

L aX, +ux, S (an+u)n (5)

o X, —vx, cn—vy

1.3.If m =1, then (1) becomes

L aX, +ux (an+u)nX
:E: n k > n (6).

SpY +cX,—vx, bn¥ +(cn-v)X,’

1.4.I1f a=b=0,u =1, then (6) becomes

n

Z X, > n o).

imcX,—-vx, cn—v

\Y

1.5.1f a=0,X, =Y, ,u=1,then (6) becomes

n

3 alt > " s
im(b+c)X, —vx, (b+cn—v

1.6.If b=c =v =1, then (8) becomes

n

Y > ")
o 2X,—x, 2n-1

1.7.1f X =1, then by (9) we obtain (BMO).

Theorem II. If a,beR+,c,u,veRi,n eN,n=2,x.,y, eRi,kzl,_n,Xn :Zxk ,

k=1

n
Y, =Zyk , where bY +cX, >v-maxx,, then
k=1

1<k<n



http://www.mateinfo.ro/

REVISTA ELECTRONCA MATEINFO.RO ISSN 2065-6432 - DECEMBRIE 2025

n

Z aX, +ux, S (an+u)nX, 1)
SbY +cX,—vx, bnY, +(cn-vX,
1 X + u X, +
Proof 1. Let W = ar, T vW = z AV, TUN
o bY +cX, —vx, o bY +cX, —vx,
N X, +
c>vW+nu=z ava, TUV% +ul=
o\ bY +cX, —vx,
u 1 Bergstrom ((av+ cu)X, +buYn)n2

=((av+cu)X, +buYn)-z > - =
= bY, +eX, —vx, bnY, +cnX, —vak

k=1

2 2
_ ((av+cu)X, +bu¥, n o > ((av+cu) X, +bu¥, )n =
bnY +cnX, —vX, bnY +cnX, —vX,

3 avn’ X, +cun’ X, +bun’Y, —bun’Y, —cun’ X, +uvnX, B
bnY +(cn—-v)X,

(an+u)vnX, e (an+u)X,

= > ,g.e.d.
bnY +(cn—-v)X, bnY +(cn—-v)X,
" X +ux,)’
Proof 2. We have W = (aX, +ux,) =
o (aX, +ux, )(bY, +cX, —vx,)
n 2 Bergstrom
_ (aX, +ux,) g>

= abX Y +acX’ +buY x, +cuX,x, —uvx, —avX,x,

[i (aX, +ux, )j

k=1

>

Z(abXnYn +acX? +buY, x, +cuX, x, —uvx, —avX,x,)

k=1

2X2
_ (an+u) X, )

abnX Y, +acnX. +buX,Y, +cuX; —uva,f —avX’?

k=1

By AM-QM inequality we have

www.mateinfo.ro
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2
. 1< 1
2 2
X, >— X =—X.,(3).
By (2) and (3) we deduce that

(an+u)’nX’
> n
abn’ XY, +acn* X} +bunX Y, +cunX. —uvX, —avnX.

B (an+u)’nX, _ (an+u)nX,
(an+u)bnY, +(an+u)cnX, —(an+u)vX, bnY +(cn—-v)X,

,g.e.d.

1. If a=b=0,u=1,then (1) becomes

- b n
—=2 ,(4).
mcX,—vx, cn—v

N.2.1f a=0,X, =Y ,u=1, then (1) becomes

n

X, n
> > , (5).
ab+roX, —vx, (b+cn-v

I.3.If b=c=v =1, then (5) becomes

n

X n
Y —t—> , (6).
k=1 2Xn _.xk 21’1—1

I.4.1f X =1, then by (6) we obtain (BMO).

www.mateinfo.ro
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Art 9500

Math Journal
_8-

Prof. Marin Chirciu *

Mathematical Journal prezinta o selectie de probleme recente din diverse publicatii de specialitate .

Problema801.
In acute AABC
ZsinBJrsinC 26\5.
cos 4
Nguyen Hung Cuong, Vietnam,RMM 12/2025

Solutie.

sin B +sin C 49  2+/sin Bsin C 49 \/sinBsin C sin Asin Bsin C
LHS=Y" >y >2-3]] =63 =

cos 4 cos 4 cos 4 cos Acos BcosC

= 6;/HtanA > 6+/3 = RHS .
Am folosit mai susHtanA > 3\/?_>.

Egalitatea are loc daca si numai daca triunghiul este echilateral.

Remarca.
In AABC
B C 2 ;
cos B +cos r\3
Zsm—A >23 (?j :
Marin Chirciu
Solutie.

LHS:ZCOSB+COSC =Z

sin 4

! Profesor, Colegiul National ,, Zinca Golescu’Pitesti
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2 2 Gerretsen
3, p +r +2Rr Zt
2Rp

Gerretsen _ 2 2 — 2 Euler 2 Mitrinovic
2’ 35 16Rr —5r~ +7r" +2Rr _ 3, 18Rr —4r ey 167~ Mi 3
2Rp 2Rp

2r? 477 2 |4r? 2r )3
_3s 321” -3, 8-4r 32 Lz 2\/5( r
3R*\3 Rz( \/g) BR
Egalitatea are loc daca si numai daca triunghiul este echilateral.
Problema802.

Solve for reals
(x + 1)()62 + 1)()63 + 1) =30x".
Math11/25

Solutie.

(x+1)(x2 +1)(x3 +1):30x3 o (x3 +x? +x+1)(x3 +1):30x3 o

= (x3+x2+x+1)(1+i3j=30 X +x +x+l+1+l+%+i3:30 =
X X X X

3 2
<:>(x3+i3j+(x2+i2j+(x+lj=28 <:>(x+lj —3(x+lj+(x+lj —2+(x+lj=28
X X X X X X X

1
x+—=t

& t3+t2—2t—30=0<:>(t—3)(12+4t+10):O ot=3 <:>x+l:3 S -3x+1=0
X

3445

<> X= .

2

Remarca.

Solve for reals
1). (x+1)(x" +1)(x* +1) =8x".

Solutie.
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Deducem ca x =1 este solutia unica a ecuatiei.

2). (x+1)(x2 Jrl)(x3 +1) =72x".
Solutie.

Multimea solutiilor ecuatiei este S = {2—\/§,2+\/§} .

Let be A > 2 fixed. Solve for reals

3). (x+1)(x* +1)(x* +1) = A(A-1)(2+2)x.

www.mateinfo.ro

Dezvoltari, Marin Chirciu

Multimea solutiilor ecuatiei este S = {

A2 —4 /1+\//12—4}

2 ’ 2
Problema803.

Fie ABCD un patrulater inscriptibil .

Fie H,,H,,H,, H, ortocentrele triunghiurilor BCD,CDA, DAB, ABC .

Demonstraticd AC=H H,siBD=H,H, .

Solutie.

Se folosesc afixele punctelor 4, B,C, D, H,, H,, H,, H,.

fie 4(a), B(5).C(e). D(d).H, (h). H, (). H, (i) . H,(h,).

Folosind teorema lui Sylvester pentru H, (%, ) ortocentrul ABCD = h =b+c+d .
Analog obtinem: h, =c+d+a,h,=d+a+b,h,=a+b+c.

Avem H H, =|b+c+d —d —a—b|=|c—a|= AC.

Analog H,H, =|c+d +a—a—b—c|=|d—b|=BD.

Remarca.

OL Vaslui 2023
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Fie ABCD un patrulater inscriptibil .

Fie H,,H,, H,, H, ortocentrele triunghiurilor BCD,CDA, DAB, ABC .

Demonstrati ca perimetrul patrulaterului ABCD este egal cu H H, + H,H, + H.H, + H,H, .

Marin Chirciu

Solutie.

Se folosesc afixele punctelor 4, B,C, D, H,, H,, H,, H,.

Fie A(a), B(5).C(e). D(d).H, (). H (). H, (h).H, (h,).

Folosind teorema lui Sylvester pentru H, (%, ) ortocentrul ABCD = hy =b+c+d .
Analog obtinem: h, =c+d+a,h,=d+a+b,h,=a+b+c.

Avem H\H, =|b+c+d—c—d—a|=|b—a|=AB.

Analog H,H, =|c+d+a—d —a—b|=|c—b|=BC.
HH,=|d+a+b—a—b-c|=|d—c|=CD.

H,H, =|a+b+c—b—c—d|=|a—d|=DA.

Adunand cele patru egalitati de mai sus obtinem concluzia.

Problema804.
InAABC
Zb2+c(b—c)2 > a(a-b).
a
Codeci Elena, Curtea de Arges,0L2016,Arges
Solutie.
b+c 2 b+c 21 2
Z > (b—c) ZZa(a—b)QZ % (b—c) ZEZ(b_C) =

N Z%(b—c)z(bJrc—ljZO.

a
Remarca.

Let be 0 < A < 2fixed. InA4ABC
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> 2L b-c) > Ya(a-b).

Marin Chirciu

Solutie.

Zb/;c(b—c)z ZZa(a—b)QZb;ac(b—c)z > Y (b-e) =

A< _
@Z(b—c)z b+c_l 20,vezib+c—l 22b+c_l=b+c a>0.
Aa 2 Aa 2 2a 2 2a

Egalitatea are loc daca si numai daca triunghiul este echilateral.
Problema805.

Solve for reals
[x] = \/;+ 2.

Popescu lonela, Cdmpulung Muscel, OL2016,Arges

Solutie.
[x]:\/;+2<:>x/;:[x]—2eN:>xeN:>x=n2,n>0.
Ecuatia se scrien” =n+2 < n’ —n—-2=0 <:>(n—2)(n+1)=0 Sn=2<x=4

Remarca.

Let be A e N fixed. Solve for reals
[x]:\/;+ﬂ(l+1).
Marin Chirciu

solutie.

Pentru A =0avem|x] =Jx, cu solutii x e{0,1}.

Tn continuare fie A € N

[x]=\/;+/1(l+l) o \/;=[x]—/1(/1+1)eN =xeN=x=n",n>0.

Ecuatia se scrie: n” =n+A(A+1) < n’ —n—A(A+1)=0 < (n-1-1)(n+1)=0 <

Sn=1+1 <:>x:(ﬂ+1)2.
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Problema806.

2

Fiea,b >1si funCtiafZ(O,I)U(I,OO)—)R'f(x):alogxbz —%x.

S3 se calculeze distanta dintre punctele de intersectieale graficului functiei f/ cu axa Ox .
Marin Chirciu, OL2016,Arges

Solutie.

2 2

a a a-x
Rezolvdm ecuatia /' (x)=0 < a"e” —;x:O e :?x < log, b’ :logaT =

lgb :2+lgx_lgb -
lgx lga lga

< 2log, b=log,a’x—log,b <> 2log_b=2+log, x—log, b <> 2
< 2lgalgh=2lgxlga+lgxlgx—lgalgh < (1gx+2lga)(21gx—lgb):0 =

2
a

1 1
?—b‘zb——.

<> X, =—,X, =b. Distanta cerutd este|x1 —x2| =

Problema807.

Solve for reals

\/logz x(log, 2+log, x—2) + \/logz x(log, 2+log, x+2) =2.
Matei Alina, OL2016,Arges
Solutie.

Conditii de existenta x € (O,oo), x # 1. Cu substitutia log2 X =t ecuatia se scrie:

\/t(1+t—2j+\/t(l+t+2j =2 o142 -2+ 1+ +2% =2 = \/(t—l)z +\/(t+1)2 ~2

t t

o lt-l|+ft+]=2 o te[-L1] o log,xe[-LI] & xe[272] & xeB,z]

Remarca.

Let be a > 1fixed. Solve for reals

\/loga x(log, a+log, x—2) + V/loga x(log, a+log, x+2)=2.

Marin Chirciu

Solutie.
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Conditii de existenta x € (O,oo), x # 1. Cu substitutialog  x =7 ecuatia se scrie:

t

\/t(1+t—2j+\/t(%+t+2j =2 I+ -2+ 1+ +2% =2 = \/(t—l)z +\/(t+1)2 =2

o i-1++l]=2 = re[-11] < log, xe[-11] & xe[a’l,a] = XE[l,a}-

a
Problema808.
Evaluate
[————dv, xe(0,)
x(x +1)
OL Arges 2016
Solutie.
2015 016y
I x(x20116 +1)dx - I X016 Ecx””’ +1)dx - 20116I r(r1+1)dt - 20116 I G_ijdt -
=ﬁ(-[%dt_jtildt)= 20116(lnt—1n(t+1))+C: 201161nﬁ+
Remarca.
Evaluate
[———dv, xe(0,0),neN".
x(x +1)
Marin Chirciu
Solutie.

1 - W=t ] 1 Le(1 1
J.x(x" +1)dx:'|.x” (x" +1)dx - ;jt(t+l)dt:;-"(;_mjdt:

:l(jldt— La’tj:l(lnt—ln(t+l))+C:llnL+C.
n\‘1t t+1 n n t+1
Problema809.

Fie ABCD un patrulater inscriptibil si A un punct pe cercul circumscris acestuia, diferit de varfurile
patrulaterului.

Fie H,,H,,H,, H, ortocentrele triunghiurilor MAB, MBC, MCD, MDA .
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Fie £, F' mijloacele segmentelor AB ,respectivCD.

a)Demonstrati ca H H,H,H  este paralelogram.
b).Aratati ca H,H, =2EF .

OL Arges 2016

Solutie.

a) Fied(a),B(b).C(c),D(d),M(m).H,(h),H,(h),H,(h),H,(h).E(e),F(f).
Folosind teorema lui Sylvester pentru H, (%, ) ortocentrul AMAB = b, =m+a+b.

Analog obtinem: h, =m+b+c,h, =m+c+d,h,=m+d+a.

Avem H H,H H, este paralelogram < h +h, = h, + 4.

+b +d
b). E este mijlocul lui AB <:>e=aT;Feste mijlocul lui CD < f = ¢ .

b d
ObtinemHle:|h1—}13|:|m+a+b—m—c—d|:|a+b—c—d|:2a;r —C; =
=2|e— f|=2EF.

Remarca.

Fie ABC un triunghi si M un punct pe cercul circumscris acestuia, diferit de varfurile triunghiului.

Fie H,, H,, H, ortocentrele triunghiurilor MBC, MCA, MAB .
Aratati ca AH H,H, = AABC.
Marin Chirciu

Solutie.

Se folosesc afixele punctelor 4, B,C, M, H,, H,, H, .
Fie A(a),B(b),C(c),M (m),H,(h),H,(h,),H,(h).

Folosind teorema lui Sylvester pentru H, (%, ) ortocentrul AMBC = b =m+b+c.
Analog obtinem: i, =m+c+a,h; =m+a+b.

Obtinem H H, =|hI —h2| =|m+b+c—m—c—a|=|b—a|=AB.
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Analog H,H, = BCsiH.H =CA.

Din 1—1le =AB, H2H3 = BCssi H3H1 =C4A = AHleH3 = AABC (LLL).
Problema 810.

Solve for reals

\3/5—2x+3/x2 +x+2 +%/—)C2 +x-1=36.
OL Arges 2016

Solutie.

3
\3/5—2x+3/x2+x+2+3/—x2+x—1 =3/6 <:>(\3/5—2x+3/x2+x+2 +3/—x2+x—1) =6

=N (5—2x+x2 Fx+2-x° +x—l)+

+3(\3/5—2x +3x° +x+2)(3/x2 +x 42+ +x—1)(3/—x2+x—1+\3/5—2x):6 =

= 6+3(%/5—2x+3/x2 +x+2)(i/x2 +x 42 +3—x +x—1)(3/—x2+x—1+%/5—2x)=6 =

= (\3/5—2x +3/x2 +x+2)(3/x2 +x+2+{/—x2 +x—1)(3/—x2 +x—1+\3/5—2x)=0-

1).(»\3/5—2x+»\3/x2 +x+2)=0 S +x+2=2x-5<=x"—x+7=0,A<0.

2).(i/x2+x+2+3/—x2+x—1)=0 S X +x+2=x"—x+l<=2x=-1 Sx=_.

-1+
) (e 145 21)=0 o 1 =5-2x o =0 o r= T

Remarca.

Let be A > 1 fixed. Solve for reals

51 -2x +%/x2 +x+24 +3/—x2 rx—A=364.

Marin Chirciu

Solutie.

) —li«/1+16l}

Multimea solutiilor ecuatiei este S = {—, >
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Problema 811.

Solve
x5 + x=2+16log, x.

OL Arges 2016

Solutie.

Conditii de existentd x € (0,0).
Folosind x'**° = 3"***avem 3"*%* 4+ x =2 +16log, x <> 5'+3' =2+16¢, undet = log, x.

Ecuatia este de forma f(t) = g(t) ,unde f este functie strict convexd(suma de doua functii

exonentiale, deci strict convexe), iar g este functie de gradul intai.
O astfel de ecuatie are cel mult doua solutii.
Se observa cat =0sit =2 sunt solutii, deci x =1si x = 25 sunt singurele solutii ale ecuatiei.

Remarca.

Letbea>1b>1,a° +b* = 2(/1+1) fixed. Solve for reals

X"+ x=2+Alog, x.
Solutie.

Multimea solutiilor ecuatiei este S = {l,az} .

Letbea>1,b>1a+b =2+ Afixed. Solve for reals
Solve
X% +x=2+Alog, x.
Dezvoltari, Marin Chirciu
Multimea solutiilor ecuatiei este S = {1, a} .
Problema812.
Solve for reals

{10\()/;_‘_1%:10\0/;4_100/)}_2

x+y+x’+y’ =14
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OL Arges 2023
Solutie.
Functia f'(x) = 195 +1%/x + 2, x > 0 este strict crescitoare, deci injectivi.
Din prima ecuatie avem f(x) =f(y—2) =>x=y-2.
ol e e
x+y+x’+y’ =14 x+(x+2)+x* +(x+2) =14 X +3x-4=0
y=x+2 y=3
< { x=1 < {x =1
Solutia sistemului este (x,y) = (1,3) .
Remarca.
Letbe 1 >0andn e N fixed. Solve for reals
{2”x+2\”/m: 2y +%fy -2
x+y+x 4P =22 +30+4
Marin Chirciu
Solutie.
Solutia sistemului este (x,y) = (1,/1 + 1) .
Problema813.
Solve for reals
x'+2=8xy-16)".
OL Arges 2016

Solutie.

x*'+2=8xy-16)" < (x4 +1)+(16y4 +1) =8xy <

AG
Aven8xy = (x* +1)+(16y* +1) > 2x* 142,16y -1 =2x> +8)? = 8xp > 22" +8)” &

= (x—2y)2 <0.



http://www.mateinfo.ro/

REVISTA ELECTRONCA MATEINFO.RO ISSN 2065-6432 - DECEMBRIE 2025 www.mateinfo.ro

Egalitatea are loc pentrux’ =1,16y" =1six=2y < (x,y) = (L%j,(_l,;j.

Remarca.

Let be A > 0 fixed. Solve for reals
xt+22 =87 xy—16y".
Marin Chirciu

Solutie.

Multimea solutiilor ecuatiei este S = {(i,%),(—}t,%j} .

Problema814.

Ifx,y,z>0,x2 +y2 +z* +2xyz =1then

T.Bernabid Nail, Mathematical Inequalities 11/2025

Solutie.

Cu substitutia (x, y,z) = (cos A,cos B, cos C),acute AABC, inegalitatea se scrie:

B+C B-C
cosB+cosC 2 cos o) cos ) A
—————<l-cos 4 < < 2sin25 =

N5 z

<:>2c0sB+CcosB_CS2siné @sinécosB_Césiné <:>cosB_C£1,
2 2 2 2 2 2

vezicosx<1,VxeR.

1
Egalitatea are loc daca si numaidacax=y =z = E .

Remarca.

Ifx,y,2>0,x" +)° +2z° +2xyz =1then

B xSV,

Marin Chirciu
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Lema.

Ifx,y,z2>0,x" +)° +2° +2xyz =1then

Solutie.

Cu substitutia (x, y,z) = (cos A, cos B, cos C),acute AABC, inegalitatea se scrie:

ZCosB+CcosB_C
MS\/I—COSAQ 2 2 < Zsin2§<:>

N N

<:>2c0sB+CcosB_CS2siné @sinécosB_CSsiné <:>cosB_C£1,
2 2 2 2 2 2

vezicosx<1,VxeR.

Folosind Lema si sumand obtinem concluzia.
Egalitatea are loc daca si numaidacax=y =z = E .

Problema815.

Ifx,y,z>0,x+y+z=1then

7ny£2+9xyz.

Kunihiko Chikaya, Japan, Mathematical Inequalities9/2025

Solutie.

Folosim pgr -Method. Notam p = ZX =l,q= ny S, r=Xxyz.

1
3
Inegalitatea se scrie:

7q <2+9r, vezi inegalitatea lui Schur p* —4pg+9r >0, p=1<9r>4q-1.

Ramane sa aratam ca:

T7qg<2+4g-1 c:>3q£1,vezi1=(x+y+z)2 Z3(xy+yz+zx)=3q:>3q£l.

Egalitatea are loc daca si numaidacax=y=z=—.

3

REVISTA ELECTRONCA MATEINFO.RO ISSN 2065-6432 - DECEMBRIE 2025 www.mateinfo.ro
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Remarca.
In AABC holds
1) 722_;;,£2+39L;'
Solutie.
Lema.
Ifx,y,z>0,x+y+z=1then
7ny£2+9xyz.

2 2
roror r 9r
Folosind Lema pentru(x,y,z) =| —,—,— |obtinem: 72— < 2+—2.
ra 7}7 rC ra’”b p

9Rr
2 p2 '

2
r
2). 7 <2+
) Zhahb
1
3). Ifx,y,z>0,x+y+z:land/1thhen

> xy<a+9(1-31)nz.

Solutie.
. . 1
Folosim pgr -Method. Notam p = Z)c =l,q= ny < g,r =Xyz.

Inegalitatea se scrie:

q=< ﬂ,+9(1—3/1)xyz, care rezultd din inegalitatea lui Schur p* —4pg+9r >0, p =1 <

1-4¢g+9r2>20 < 9r=4g-1.

Rdmane sd aratam ca:

45 3+(1-30)(4g-1) & 3g(44-1)<(42-1), 225> 3 <1 ver
1:()c+y+z)2 >3(xy+yz+2x)=3g =3¢ <1.

1

Egalitatea are loc daca sinumaidacax=y =z =

4).1fx,y,z>0,x+y+z=1then

www.mateinfo.ro
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4ny <1+9x)z.
Marin Chirciu
Solutie.
Ludm A =i in inegalitatea din fata.
Problema816.

INnAABC,a+b+c=3then
ZL > ﬁ )
Ja+b+l1 2
Konstantinos Geronikolas, Greece, Mathematical Inequalities9/2025

Solutie.

2 cs (Z a )2 CBS

>

LHS:Z\/0+b+1 :Za\/a+b+1 :z\/a_\/a2+ab+a ) Z\/Zx/a2+ab+a -
cgs (Za)2 _ 32 _ 9 sgs
\/ZaZ(a2+ab+a) \/3Z(a2+ab+a) \/3(Za2+2ab+2a)

29
sos 9 9 205 9 9 3

2\/3(Za2+2a2+3):\/3(22a2+3) 2 \/3(22”):\/3.12 >

9 3 3a
Am folosit mai susZa2 SE,vezia<b+c:3—a :>2a<3<:>a<5 sSad<—=

3a 3 3 9
2

=>)a <)y —==>»a=—3=—.
z z2 22 2 2
Inegalitatea este stricta.

Remarca.

INAABC,a+b+c=3and A >0then

Z a > 3
Ja+b+1 JA+3

Marin Chirciu
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Problema817.

Ifx,y,z>0,x+y+z=§then

sin x
Mathematical Inequalities9/2025
Solutie.
Lema.
V4
Ifx,y,z>0,x+y+z=5then
cos(y—z)_lJr 2tan ytan z
sin x tanx(tany+tanz)'

Demonstratie.
COS(y—Z) _ COS(y—Z) _ COS(y—Z) _cosycosz+sinysinz l+tanytanz

. . 72- _ . . - _ -

sin x sm(—y—zJ cos(y+z) cosycosz—sinysinz l—tanytanz
2tan ytanz
=1+ Y .
tanx(tany+tanz)

Am folosit mai sus Ztanxtany =1.

Nesbitt

> 3+2%:6:RHS.

LHS:ZMLZHZ(1+ 2tanytanZ )j:3+2z

a
sinz tanx(tany+tanz b+c

Egalitatea are loc dacd sinumaidacda=b=c << x=y=z=

6
Remarca.

V4
Ifx,y,z>0,x+y+z=5then

Zcosycosz S 9

sin x 2
Marin Chirciu

Solutie.
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>9 <

sin x 2

zcosycosz 29 - Z:cos(y—z)+c0s(y+z) 29 e Zcos(y—z)+sinx

sin x sin x

@ZM%.

sin x
Problemag18.
IfM e Int(AABC)and A', B',C" the projections of 4, B, C on sides BC,CA, AB then
MA?
Y———>> MA.
MB'+ MC
Craciun Gheorghe, Mathematics Inequalities9/2025

Solutie.

Lema.
IfM e Int(AABC)and A', B',C" the projections of 4, B, C on sides BC,CA, AB then
> MA=2Y MA' .

Erdos-Mordell

5 2
mar ¢ (MA) (2 MA) 'S M = RHS.
MB'+MC' Y (MB'+MC') 2> MA

LHS=Y"

Egalitatea are loc daca si numai daca triunghiul este echilateral si M =0

Remarca.

IfM e Int(AABC)and A', B',C’ the projections of 4, B, C on sides BC,CA, AB then

n+l n
s ML [y M) N
MB'+ MC' 3
Marin Chirciu

Solutie.

Lema.

IfM e Int(AABC)and A', B',C" the projections of 4, B, C on sides BC,CA, AB then
> MA=2> MA' .

Erdos-Mordell
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LHS=Y"

M e (SMA)”(ma)” Lza3(z%j”= RS

MB'+MC'" ~ 3" (MB'+MC') 3"7-2) MA'

Egalitatea are loc daca si numai daca triunghiul este echilateral si M =0O.

Problema819.
In AABC holds
9R?
1).36r< )’ <.
sin=> T
Marin Chirciu, Mathematical Inequalities, 9/2025
Solutie.

>+77+4R
Folosimz P Fr T rsi 16Rr—5r2Sp2S4R2+4Rr+3r2,(Gerretsen).

Marin Chirciu

(p*+2r =12Rr)+7 (4R +7r
h 2 (» = 2) BRET) G16Rr—51° < p° 4R +4Rr+31°.
-2 4

sin” — sin® =~
2

Dezvoltari, Marin Chirciu
Solutie.

p*(p*+2r7 =12Rr)+ 7 (4R +r)
2Rr? .

+7r° +4R
FoIosan p r’ " |Z
sin® = sin® =
2 2



http://www.mateinfo.ro/

REVISTA ELECTRONCA MATEINFO.RO ISSN 2065-6432 - DECEMBRIE 2025 www.mateinfo.ro

Problema820.
In AABC holds
> —=—>6R
cos’ —
Adil Abdullayev, Azerbaijan, Mathematical Inequalities9/2025
Solutie.
Lema.
In AABC holds
z 7, :p2(1’—81?)+(4R+r)3
coszé P
2
2 _ 3 3 erretsen }
LHS=Z ., _P (r 8R)—2|—(4R+r) =(r—8R)+(4Rtr) G Zt (r—8R)+ (4R+r) -
coszé p p R(4R+r)
2 2(2R-r)
_ _ 2_ _ 2 Euler 2
_R(r—8R)+2(2R—r)(4R+r) 8R*-3Rr—2r LS

R R

Egalitatea are loc daca si numai daca triunghiul este echilateral.

Remarca.
In AABC holds
3
1). 6R < £ Y 5312.
cos? 2 2r
Solutie.
2(r—8R)+(4R+7)
Folosimz a :p (r ) ( r) .
» A 2
cos” — p
2
2).12r<y; h, <6R.
A

cos’ =



http://www.mateinfo.ro/

REVISTA ELECTRONCA MATEINFO.RO ISSN 2065-6432 - DECEMBRIE 2025 www.mateinfo.ro

Solutie.

Y

=p2(r—8R)+(4R+r)3.

A 2
cos” — p
2

Folosim z

S}

3). Y

> > h,
>6R>) vE
cos’ 5 Cos —

Dezvoltari, Marin Chirciu

Solutie.
2 _ 3 2 2+2 2_4R " 4R+ 3
Folosim ) i’aA:p (r SR);L(4R+”) iy haA:P (P r 1;) r( r) |
cos® — p cos? 2 2Rp
2 2
Problema821.

Ifa,b,c > 0then

a’+b’ b +c c+a 1
a’b’ (a3 +b3) ’ b’c’ (b3 +c3) ’ c’a’ (c3 + a3) @
Zaza Mzhavanadze
Solutie
Lema
Ifa,b,c >0 then

as+l)5>az+b2
a+b 2

Demonstratie

wem S0 CHP o )2 (0 0@ +) & () 1) 20

a’ +b’ tema ] ag*+b> 1 1 1 1 1 1
LHS = z =) ————=— —+—|=—2» —=>» —=RHS.
Z 2b2(a +b3) 2 azbz 22(612 sz 2 Zaz Za2
Egalitatea are loc daca sinumaidacda=b=c.

Remarca.
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Ifa,b,c >0andn € Nthen

a2n+3 +b2n+3 . b2n+3 +C2n+3 . c2n+3 +a2n+3 S 1 N 1 N 1
azbz (a2n+l +b2n+l) bzcz (b2n+1 +C2n+l) czaz (czn+1 +a2n+l) - a2 bz 02
Marin Chirciu
Solutie
Lema
Ifa,b,c >0 andn € Nthen
a2n+3 +b2n+3 S a2+b2
a2n+l +b2n+l - 2
Demonstratie
2n+3 2n+3 2 2
a’"+b a +b
Avem — b2n+1 > : PN 2(a2n+3 +b2n+3) > (az +b2)(a2n+l +b2n+1) PN
a +

e @2 R _ 2 L i S () (az _bz)(a2n+1 _b2n+l) >0.

@b e | @t + b1 1 1) 1 1 1
LHS=—F—— > — =— —+—|=—-2>» —=>» —=RHS.
a2n+1 +b2n+1 2 a2b2 2 Z a2 bZ 2 Za2 Z a2

Egalitatea are loc dacd sinumaidacda=b=c.
Problema822.

Ifa,b,c > 0then

b+
e Mo

a’+bc’
Nguyen Viet Hung, Vietnam, Mathematics Teacher 6/2025
Solutie.
Lema.
Ifa,b,c > 0then

b c b+c
2 2+ 2 2 2 2 *
a +c¢ a +b° a +bc

Demonstratie.
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b c b? RS (b+c)’

+c<a2+b2) - b(a2+cz)+c(a2+b2) -

—+ =
a+c’ at+b? b(a2 +cz)

= (b+c)2 = b+c cu egal pentrub=c
(b+c)(a2+bc) a’*+bc’ '

Folosind Lema si sumand obtinem concluzia.
Egalitatea are loc daca sinumaidacda=b=c.
Remarca.

1). Ifa,b >0and A >0 then

a b a+b
2 2+ 2 22 2 *
AT+b" A +a A" +ab

Solutie.

a_ b a N b’ N (a+b)2 _
b A wd a(2+b?) b(A2+d?) a(A+b7)+b(A+d’)

(a+b)2 _ a+b
(a+b)(/12 +ab) A* +ab

, cuegal pentrua=>5b.

Egalitatea are loc daca si numaidacda =5.

1 1 1
2). Ifa,b,c >0and—+—+—=1then

a b c
RALES
a
Solutie.
a b _a+b
Folosim— +— 2 & (a +b)(a—b)2 >0, cuegal pentrua=5b.

a ab
Egalitatea are loc daca sinumaidacda=b=c=3.

3).Ifa,b,c > 0then

a

2
a

Dezvoltari, Marin Chirciu
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Problema823.

Ifx,y,z>0,l+l+l=1then

X y z
D INCIEEN =R 33
University of California, Berkeley-USA
Solutie.
Cu substitutia (a,b,c) = (%,ié] problema se reformuleaza:

Ifa,b,c>0,a+b+c=1then

z\/a+bc21+2\/%.
LHS:Z\/a+bc:Z\/a(a+b+c)+bc:Z\/a2+ab+bc+ca:Zw,(a+b)(a+c)cgs
CBS 1’a+ bc bc)=2a+z\/b_=1+2x/b_=RHS.

Egalitatea are loc dacd si numaidacda=b=c= 5

Remarca.

In AABC holds

1. ). —+—>1+Z\/7

Marin Chirciu
Solutie.
Lema.

Ifx,y,z>0,x+y+z=1then

Zw}x+yz 21+Z\/y_z.
Folosind Lema pentru(x,y,z) = [L,L Lj obtinem: z —+— >1+z
r r nr, \/

a
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Marin Chirciu
Problema824.
In acute AABC holds
1 27
Z(COSZ A+ j >—.
cos 4 4
Marin Chirciu, IneMath9/2025
Solutie.
3 R*+4Rr+r* - p’ 1
FoIosimZ:(:oszAZ—,veziZ:coszAz6 r2 m P ngi >6.
4 2R 4 cos 4
Remarca.
In acute AABC holds
) 1 r
Z cos” A+ >7 -—.
cos 4 R
Marin Chirciu
Solutie.
6R’ +4Rr+1° - p’ 1 2477 —4R?
Folosim Z:cos2 A= 1’2 i $iZ =P T >
2R cos 4 pZ_(zR.,_r)
Remarca.
In AABC holds
) A 9
Z sin® A+cos” = |<=.
2 2
Marin Chirciu
Solutie.

2 2
. ) p —r —4Rr _ 9 | , A r _9
Fol Sll’le:—S— cos" —=2+—<—,
olosim 2. A N A T
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Remarca.

In AABC holds

Z(sin2 A+coszé S1—7+r—2.
2 4 R

Solutie.

2 2
Folosim Z:sin2 A :%ﬂémrsiz:cos2 g = 2+§.

Problema825.

Let be A > 0 fixed. Solve for reals

(x—2p) +202% =12x(A—x)+6y (41~ ).

Solutie.

www.mateinfo.ro

Marin Chirciu

Math9/2025

(x=2y)" +204> =12x(A-x)+ 6y (44 —x) < 13x* —4xy+10)* —12Ax— 244y +204> =0

< (3x-24) +(3y—-44) +(2x—y) =0,

2

24 41}
3

cu egal pentru3x—24=0,3y—-41=0si2x—y =0 @(x,y):(? .

Remarca.

Let be 4 € R fixed. Solve for reals

(x—2y)2 +54% = 6x(/1—2x)+6y(2ﬂ,—y) .

Solutie.
. A o .
Deducem ca (x,y) = E,? este solutia unica a ecuatiei.

Problema826.

Ina,b,c >0, abc =1then

Marin Chirciu
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Z(CH%I >3(a+b+c+l).

Mathematical Inequalities9/2025

Solutie.
Lema.

Ina,b > 0then

Demonstratie.
2 2
(a+lj Z4[a+l—lj<:>(a+l—2J >0.
b b b
1 2Lema 1 1 (1)
Z(HZJ > Z4(a+z—1]=4Za+42——12232a+3=RHS,
a

unde4Za+4zl—l2g3Za+3 = Za+421215,vezAM—AG siabc=1.
a a

Egalitatea are loc dacd si numaidacda=b=c=1

Remarca.

Ina,b,c>0,abc=1 andOSﬂS%then

Z(‘H%T 2%(/1+1)2(a+b+c+1).

Solutie.
Lema.

Ina,b>0 and A >0 then

[CH%T 2(2+1)(2a+%—2—1).

www.mateinfo.ro

Marin Chirciu
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Demonstratie.

2 2
(CH%} 2(/1+1)[2a+%—/1—1j <:>(a+%—ﬂ—1j 20.

Folosind Lema obtinem:

M

Z(H%T L?Z(ﬂ+l)(2a+%—ﬂ—l)=2(/1+1)Za+22(ﬂ+1)zl—3(/1+1)2 >

a
(1)3 (A+1) (Za+1)

unde2(/1+l)2a+2/1(ﬂ+1)2£—3(2+1 (A+1) (Da+l) =

5 34 212 > — /1+1 ,care rezultd din0< A < %, inegalitatea mediilor siabc =1.

5
Obtinem

— ’IZ uz L3> 43/1 3fabe +24- 33/%:% 3424322 (/1+1).
aoc

Egalitatea are loc dacd sinumaidacda=b=c=1.
Problema827.

Solve for naturals

U +4x* +3+Jx° +x+3 =x+4.
Sakthivel Thirunavukkarasu, Math9/2025

Solutie.

33 2 2 % _ _
LHS =3 +4x> + 3+ +x+3 >(x+1)+3=x+4=RHS,

cu egal pentru/x® +4x> +3 =x+1sivx’ +x+3=3 < x=2.

Sa aratam(1):
)AXC+4x*+32x+1 < ¥ -3x+2>20 < (x—l)(x—2)20,xeN.

)X +x+323 © X +x-620 < (x—2)(x+3)20,x22,xeN.

Deducem ca x = 2 este solutia unica a ecuatiei.

Remarca.
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Solve for naturals

3/x3 —2x*+2 +\/x2 +x+2=x+1.
Marin Chirciu

Solutie.

@
LHS =x* 22> +14+x* +x+2>(x—1)+2=x+1=RHS,
cu egal pentru/x’ —2x> +1=x—1lsivx’ +x+2=2 < x=1.
Sa aratam inegalitatea (1):

)X =2x+1>x-1 & x> -3x+2>0 = (x—l)(x—Z)ZO,xeN.

i)Vl +x+2>2 o x*+x-2>20 = (x—l)(x+2)20,x21,xeN.
Deducem ca x =1 este solutia unica a ecuatiei.
Problema828.

1719.Ifa,b,c > 0 holds

2H(a2 +b2) +4abc > H(a +b) .

loachim U.Pinari, Italy, Mathematical Reflections, Nr.6/2025, J719.

Solution .

2 b

With substitution (x, y,z) = (

Q | o
Sl o

o

j,xyz:l =

:>,,2H(a2 +b2)+4ab02H(a+b) & JZH(xz +1)+42H(x+1).

Using pgr -Method: p = Zx,q = ny,r =xyz =1 we have:

H(x2+1):1+p2+q2+r2—2pr—2qandH(x+l)=1+p+q+r.

1/21_[(x2—|—l)+421_[(x+1) & \/2(1+p2+q2+r2—2pr—2q)+421+p+q+r =

= \/2(1+p2+q2+r2—2pr—2q) >2p+q+r-3,r=1<

= \/2(p2+q2+2—2p—2q) >2p+qg-2 < 2(p2 +q° +2—2p—2q)2(p+q—2)2 =
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<:>2(p2+q2+2—2p—2q)2(p+q—2)2 & pP+qt=2pg <:>(p—q)2 >0.

Equality occursifandonlyifx=y=z=1<a=b=c.
Problema829.

Solve for reals

Mathematical Inequalities9/2025

Solutie.

1
Pentrux >0, notdm x® =¢,¢ > 0 si ecuatia se scrie: P-t=deorf-1-4=0
1

(t-2)(F +1+2)=0 & x* =2 & x=2° < x=64.
Deducem ca x = 64 este solutia unica a ecuatiei.
Remarca.

Let ben € N fixed. Solve for reals

x" —xm =2",
Marin Chirciu

Solutie.

1

n+l 2n = t’Hl t 2n :0 =
1
n(n+1)

v 1 . . .
Pentrux >0, notdm ¥ g ,t >0 siecuatia se scrie: ¢

n(n+1)

(z—2)(z” T 2 4 +...+2"‘2t+2”“):0 sot=2cx""=2ox=2

Deducem c§ x = 2"

este solutia unica a ecuatiei.
Problema830.

InAABC

1).12r <> L <6R.

a

Solutie.

Folosim Z R + r
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ez
2). 12r< > —<6R| — | .
) Zha 2r

Solutie.

2 2 2
- —6R
Folosim ZZ— = u .
, r

Problema831.

Solve the equation

ERCRGE

www.mateinfo.ro

Dezvoltari, Marin Chirciu

Adomnitei Constantin,0L2012,Vaslui

Solutie

Cu substitutia x +1 = —2¢ ecuatia se scrie:

4'+6-36'—6-18 =1 @(2f—1)(2’+1)+6-18'(2'—1):0 IEN (2’ —1)(2f+6-18f+1)=0 =

2=lot=0x+1=0< x=-1.
Deducem ca x = —1 este solutia unica a ecuatiei.
Remarca.

Let be a > 1fixed.Solve the equation

(-l

Solutie

Cu substitutia x +1 = —2¢ ecuatia se scrie:

Marin Chirciu
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| o —2t-1 \/_ —2t-1
(_j T —Ja _Na =1 a +a™" (a+1)2t+1 —a(a+1)2t+] -1=0
a a (a + 1) a (a + 1)

< a” —1+a(a+l)2m(a2t —1):0 = (az’ —1)(1+a(a+1)2t+1)=0 =

sSad'=lot=0x+1=0 x=-1.

Deducem ca x = —1 este solutia unica a ecuatiei.

Problema832.

In AABC

Solutie

2
2«

ma Zaz
ZZZ Zab

+2.

Adil Abdullayev, Azerbaijan, RMM 8/2025

2 2

(Za)2 4p m, ___4p

Folosind

m Tereshin
2t 2
h

a

Remarca.

In AABC

Solutie

ma Tereshin

ZZZ

Problema833.

—+

Zab

inegalitatea se scrie: z

- > ab :p2+r2+4Rr h,  p*+r’+4Rr’

b* +c
T_Zb2+cz_p2+r2—2Rr(Q 4p°
bc 2bc 4Rr  pi+ri+4Rr
2R
Zma ZZ_L
h, 2 R
Marin Chirciu
b’ +c
4R _ sz +c _ p>+r*=2Rr G”;SE"Z_L
be 2bc 4Rr 2 R
2R

Ifa,b,c >0,a+b+c=1then
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Z a N 27abc -

b+c 2(2‘1)2 B

Imad Zak, Lebanon, Mathematical Inequalities9/2025

Solutie.

1 1
Folosim pgr -Method. Notdm p = Za =1,q= Zab < E,r =abc < 57

3 p=11_ )
27abc _Pp 2pq+3r+27r=1 2q+3r+27r22:RHS’

a
LHS_zb+c+2(za)2 pq—r 2p2 q-r

1-2qg+3r 27r®
e +

und 22<:>2(1—2q+3r)+27r(q—r)24(q—r)<:>
q-r

1
< 277 —10r+8q—27qr <2 < q(8—27r)S2+10r—27r2,(8—27r)>0,vezir£2—7

< 2+4r—27r?

1 1
& qg< , care rezultd din ¢ < —,vezi p> >23q,p=1=123q < g<—.
q 8_27, q 3 P q, P q q 3
Este suficient sa aratam ca:

_2742 1 2
< 2+10r=27r & 817 =57Tr+2<0 < (27r—1)(3r—2)<0, vezir < — < =

1
3 8=27r 27 3
Egalitatea are loc dacd si numaidacd a=b=c= g .

Remarca.

ifa,b,c>0,a+b+c=1and0< A <1then

>

b+c (za)z 54

a Aabc 21 +81
Z + .

Marin Chirciu
Problema834.

Solve the system
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logs (x+1)=log,(7-y)
log, (y+1)=log, (7 -
logs(z+1)=log, (7—-x)

N
~—

Vlad Petru, Sibiu, Concursul”Gheorghe Lazar”, Sibiu, 23-25 noiembrie 2012
Solutie
Domeniul de definitie X, v,z €(—1,7) . Solutia sistemului este (x, y,z) =(4,4,4).

x>4

Dacd x >4 = log, (7—y) =log, (x+1) > log, (4+1)=1=log,(7-y)>1 = 7-y>3 =

y<4

= y<4=log,(7-z)=logs(y+1) < logs(4+1)=1=log,(7-z)<1=7-2<3 =

=z>4 :>log3(7—x)=log5(z+1)z;4log5(4+l)=l =log,(7-x)>1=7-x>3=

= x <4, contradictie cux > 4.

Analog daca presupunemcax <4 = x> 4.
Decix=4,deundey=z=4.

Remarca.

Let be a > 1 fixed.Solve the system

log,,,, (x+1)=log,,  (4a—1-y)
log,,., (y + 1) =log,,, (4a -1- Z) .
log,,,, (z+1)=log,, , (4a—1-x)

Marin Chirciu

Solutie
Deducem c3 (x, y,z) = (2a,2a, 2a) este solutia unic3 a sistemului.

Problema835.

In AABC
Zra sec? > 6«/3:1’ .

Nguyen Hung Cuong, Vietham, RMM 8/2025

Solutie
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A Chebyshev 1 A Jensen 1 Jensen

LHS =3 r,sec 2 233 see > —(4R+r): 243 > - S 243 =637 = RHS .
Remarca.
In AABC

A 2Rp

i Q' iy

Z(rb +rc)se02 3
Marin Chirciu
Solutie
Chebyshev 1 2p Euler
LHS:Z(rbﬂfc)secE < (r,+7.) Zsec—:— 2> ZSGC— 4R+ )- 3 <
r

3 2 3r 3r
Egalitatea are loc daca si numai daca triunghiul este echilateral.
Problema836.
If 4n+1is a prime number,then 7 is the sum of two squares

Fermat'Theorem=4n+1=prime
Exemple.
n=1,4n+1=5=1% + 27,
n=3,4n+1=13=2" +3°.
n=4,4n+1=17=1% + 4>.
n=7,4n+1=29=2" +5.
n=9,4n+1=37=1° + 6.
n=10,4n+1=41=4> +5°
n=13,4n+1=53=2" +7.

Nota.
Problema a fost demonstrata de Leonard Euler in 1740.

Problema837.
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Every even natural number n > 2 then 7 is the sum of two prime numbers.
Godbach Conjecture
Exemple.
4=2+2
6=3+3
8=3+5
10=3+7=5+5
12=5+7
14=3+7=7+7.
Problema838.

Solve for integers
169x° —13xy+12y=119.

Marin Chirciu, SGM 10/2014, S:E14.263, OL2016 Arges

Solutie.

2
169x° —13xp+12y =119 < y= 10X =119
13x—12

169x> —119 13x—12\169x2—119 13x—12\169x2—119
= e = -
Bx-12 13x—12[13x - 12 13x—12[13(13x-12)

13x—12\169x2—119
— :>13x—12\169x2 —119—(169x2 —156x) —
13x—12\169x2—156x

13x—12[156x—-119 13x—12[156x—119
= 13x—12|156x—119 =

13x—12[12(13x-12) 13- 12[156x 144
= 13x—12[156x—119—(156x—144) = 13x 12|25 = x e {-11}.

Multimea solutiilor ecuatiei este (x,y) € {(—l, —2),(1,50)} )

Problema839.
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fx,y,z€Z,x+y+z=0,x>+)" +2° :2t,t€N*then22x4 is a perfect square.

Laura Molea, Gheorghe Molea, OL2016 Arges
Solutie.

Lema.
Ifx,y,zeZ,x+y+z:0,x2ererz2 =2¢,t € N then
X’y +y 2+ =1
Demonstratie.
O:(x+y+z)2 :x2+y2+22+2(xy+yz+zx):2t+2(xy+yz+zx) =S xy+yztzx=—t.
t :(xy+yz+zx)2 :x2y2+y222+22x2+2xyz(x+y+z):x2y2+y222+22x2+2xyz-02

=x2y2 +y222 +sz2 = x2y2 +y222 +sz2 = 12 .

LHS =23 ' =2 (L) ~2F ¢y T—z[ () -2 | =220 =4 = pp.
Remarca.
Ifx,y,zeZ,x+y+z:0,x2+y2+22=2/1,/16N*then2x4—2x2y2isaperfectsquare.

Marin Chirciu
Solutie.

Lema.

Ifx,y,zel,x+y+z=0,x2+y2+22 =24, eN" then

szyzzﬂz'

Demonstratie.

0= x+y+z Zx +2ny 21+2ny:>2xy

=(ny) ny +2xyz x+y+z Zx +2xyZ‘O=Zx2y2
=2 =20

Lem

LHS = 2x4 . xzyz _ (zxz )2 —22)62)/2 . x2y2 =a(2ﬂ,)2 922 g2 — .
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Problema840.

Ifx,y,z>0,xyz=1then

zx+y Z\/_

Solutie.

1 xyz=l1

LHS =Y 21 Soszx+y<zz\/_—z\/_ > \x=RHS

x+y

Egalitatea are loc dacd sinmaidacdax=y=z=1.
Remarca.

Ifx,y,z>0,xyz=1then

1). Zx Y <>Jx.

x +y
Solutie.
LHS x + y SOS < xyz=1 \/_ RHS
D ) e i

Egalitatea are loc dacd sinmaidacdax=y=z=1.
Remarca.

Ifx,y,z>0,xyz=1then

2). Z > +y Z\/; neN.

n+1

www.mateinfo.ro

0OL2016 Arges

Dezvoltari,Marin Chirciu

Solutie.
x _|_y SOS xyzl
RN
L X4y 2 A -
AmfoI05|tma|susxn+l_'_ywrl Sx+y <:>2(x "ty 1)2(x+y)<x +y )<:>
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= (x—y)(x" - )" ) >0, vezi factorii au acelasi semn.

Egalitatea are loc dacd sinmaidacdax=y=z=1.

Problema841.

Solve for reals

x+\/3x log, (x+4) = \llogz (x+4).

Marin lonescu, OL2016 Arges

Solutie.

Domeniul de definitie este D = [—3,00) .

x+\/3xlog2(x+4 \llogz x+4) < x=\llog,(x+4) ( )

Cazull)x>0:>\/_>1 = logz(x+4 (1 )<0,fa|s.

Cazul2) x <0 :>\/l3_x<1 = log2 x+4 (1 )>0,fa|s.

x = 0 verifica ecuatia.
Deducem ca x = 0 este solutia unica a ecuatiei.
Remarca.

Let bea >1, A > 1fixed. Solve for reals

x+ \/l" log, (x+2a) = \/loga (x+2a).
Solutie.

Domeniul de definitie este D = [1—2a,00).

x+\/,1xloga(x+4):\lloga(x+4)<:>x: loga(x+2a)(l—\//1_x).
Cazull)x>0:>\//1_x>1 :>ﬂ,loga(x+2a)(l—\//1—x)<0,fals.
Cazul2) x <0 :>\/l_x<l :a,loga(x+2a)(l—«//l_x)>O,fals.

x = 0 verifica ecuatia.
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Remarca.

Letbea>1,b>1, A >1fixed. Solve for reals

x+4A" log, (x+b) = flog, (x+b).
Dezvoltari, Marin Chirciu
Solutie.
Deducem ca x = 0 este solutia unica a ecuatiei.
Problema842.

Solve for reals

V9—-8/33-8x =x-3.

Marin Chirciu, OL2016 Arges

Solutie.

33
Domeniul de definitie este D = {3,§} .

V9833 —8x =x-3 < x* —12x° +36x° +512x-2112 =0 <=
o (x—4)(x+6)(x" —14x+88)=0.

Solutia ecuatiei este x =4.

Problema843.

Ifx,y>0,xy=1then

1 N 1 <x+y.

X+y x4y 2
Dinu Teodorescu, Targoviste, Concursul ,,Discipolii lui Lazar, Ploiesti, 24 martie 2012

Solutie

AG xy=1
Avemx’ +)° 2 24/x°y’ = 2xsianalogx’ +)° >2y.

xy=1
1+1 <1+1yx+y

3 =

Tt ———<—+— = RHS .
xX+y x+y 2x 2y 2

Obtinem LHS =

Egalitatea are loc dacd si numaidacdx =y =1.
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Remarca.

Ifx,y>0,xy=1andn € Nthen

+
<X y

Solutie

AG xy=1
2 2 .
Avem X" +y" 2 24(x"y" = 2x sianalogx” + )" >2y.

Obtinem LHS = ! + ! < !

n+2 n n

1, 17 x+y
Xyt Xy 2x 2y 2

= RHS.

Egalitatea are loc daca si numaidacdx =y =1.
Problema844.

If a,b,c>0,abc=1then

(zgj 23y a

www.mateinfo.ro

Marin Chirciu

Nguyen Ngoc Phuc, Vietnam, Mathematical Inequalities 8/2025

Solutie

2 4G 2 4
a a a a- a a a
Avem — +—+— 23i/—~—-— =3§/

b ¢ ¢

Egalitatea are loc daca si numaidacda=b=c=1.
Remarca.

1).If a,b,c >0, abc =1then

2).1f a,b,c >0,abc =1then



http://www.mateinfo.ro/

REVISTA ELECTRONCA MATEINFO.RO ISSN 2065-6432 - DECEMBRIE 2025 www.mateinfo.ro
a
-2 > a.
>22y

Dezvoltari, Marin Chirciu

Problema845.

Solve for reals

\/9—8x/33—8x =x-3.

Marin Chirciu, OL2016 Arges

Solutie.
f(x)=€"+Acosx = f'(x)=e"—Asinx = f(x)— f'(x)=A(sinx+cosx) <

() -F(x)

A
sinxteosx, 1 /()=S0 Vel SO, Ve 1 )
J.e"+/1cosxd lj f(x) « /1-[(1 f(x)jd lUd '[f(x)de

=%(x—ln(e" +/”tcosx))+C.

<> sinx+cosx =

Problema846.

Solve for reals

Jx=3—-2x—-7 =2x-8.

Solutie.
7 a=~x-3 s
Domeniul de definitie este D =| —,% |. Notam :>2x—8=2(b —a )
2 b=~2x-7

Ecuatia se scrie:

a—b:2(b2—a2) PN a—b+2(a2—b2):O < a—b+2(a—b)(a+b)=0 <

& (a=0)(2a+2b+1)=0 <> a=b < Jx-3=2x-7 < x-3=2x-7 < x=4.

Deducem ca x = 4 este solutia unica a ecuatiei.

Remarca.
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Let be A > 0 Solve for reals

Jx—A—2x=24-1=2x-21-2.

Marin Chirciu
Solutie.
Deducem ca x = A +1 este solutia unica a ecuatiei.
Problema847.
Ifx,y,z>0,xy+ yz+zx =3then
1 3
Z 727
(x+1)° 4
Marin Chirciu

Lema
Ifx,y >0 then

1 N 1 S 1
()c+1)2 (y+1)2_1+xy'

Demonstratie.

1 1
+

> 1 242) > %2 42 Y +(1=xy) 20.
o] ey e ) e e o (o) 1)

l Lema 1

2—25219” 9 9 9 _9_

(x+1) Ly 23 (1+w) 2(3+2w) 2(3+3) 12

é:RHS.
4

Egalitatea are loc dacd si numaidacd x=y=z=1.

Problema848.

Solve in real numbers

Jx—8++/x+1 :i.
Ux

CS Cheong, Math9/2025

Solutie.

Domeniul de definitie este D = [8,00) )
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Ecuatia este de forma f(x) = g(x) ,cu f functie strict crescitoare si g strict descrescitoare.

O astfel de ecuatie are cel mult o solutie. Cumf(8) = g(8) , rezultd cd x = 8e solutia unica .

Remarca.

1). Solve in real numbers

mwa:%.

Solutie.

Deducem ca x = 8 este solutia unica a ecuatiei.

2). Let be A > 0 fixed. Solve in real numbers

Nx—8+x+17 - =%.
X

Solutie.
Deducem ca x = 8 este solutia unica a ecuatiei.

3). Let ben > 0, A > Ofixed. Solve in real numbers

An

Vx—n +x+ 22 —n* =22 |

3/;

Solutie.

o 3 . . v ..
Deducem ca x =n~ este solutia unica a ecuatiei.
Problema849.

Solve in real numbers

(Vr+3+4)(Vx-3)=x-13.

Remarca.

Solve in real numbers

(m+4)(\/;_3): x2+18x—115.

8

Dezvoltari,Marin Chirciu

CS Cheong,Math9/2025
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Marin Chirciu

Solutie.

LHS:(MM)(\/}—s):G 4(x+3)+4](\/;_3)2(%4+(;+3)+4](x+1_3j:
_x+23 x-5 =x2+18x—115

= RHS, cuegal pentrux+3=4six=1 < x=1.
4 2 8

Remarca.

Let bea > 0,b > 0 Solve in real numbers

2
( /_X+3+a)(\/;+b):x +2(2a+b+4)x8+4a+14b+8ab+7.

Marin Chirciu
Solutie.

LHS :(m+a)(\/;+b):(%W+a}(ﬁ+b>§(%-w+aJ[%ﬂ+bj:

2

_x+7+4a x+1+2b x*+2(2a+b+4)x+4a+14b+8ab+7

4 2 8
x+3=4six=1<x=1.

= RHS , cu egal pentru

Problema850.

0.VIII. 580. Determinatia, b, c € R’ stiind c3

a+iz2b,b+L:2c$ic+L:2a.
bc ca ab

Romeo llie, Brasov, RMT 3/2025

Solutie.

a+b+c

Adun ecua';iile:>a+b+c=L+L+i & at+tb+e= = (a+b+c)(abc—l)=0,

bc ca ab abc

1 1
Cazull). Dacda+b+c=0 <:>c=—a—b,a+b—=2b,c+—b=2a < a’+ab+b> =0, fals.
c a

1 1 1
Cazul2). Dacdabc=1,a+—=2b,b+—=2csic+—=2a <
bc ca ab
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1 1
a+a=2b,b+b=2csic+c=2a <:>a:b:c,a+b—:2b Sat—=2a =ad =1
c a

a=1.
Deducem c3 (a,b,c) = (1, 1,1) )
Remarca.

Fie A > 1 fixat. Determinati a,b,c € R stiind c3

a+i=ﬂb,b+L=/lc$ic+L=/1a.
be ca ab

Marin Chirciu
Solutie.
Deducem c3 (a,b,c) = (1,1,1) , dacd sinumaidacd A =2.
Problema851.

Ifa,b,c>20,a+b+c=3then

> V1+24a% 215,

Nguyen Van Hoa, Vietham, Mathematical Inequalities9/2025

Solutie.
Lema.
Ifa > 0then
1+244" > 1+§‘4a .

Demonstratie.

1+24a

1+24a* > = 24(41—1)2 >0,, cuegal pentrua=1.

LHS = Y 1+ 244’ Lgaz”?a - 3+2:Za - 3+§4'3 —15=RHS..

Egalitatea are loc daca si numaidacda=b=c=1.

Remarca.
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1).Ifa,b,c>0,a+b+c=3and A >0then

SN+ 2a? 2342 +1.

Solutie.
Lema.
Ifa>0 and A >0then

S 1+ Aa .

JA+1

1+ Aa®

Demonstratie.

N1+ Aa® > I+4a = /”t(a—l)2 >0, cuegal pentrua=1saul=0.

JA+1

tena 1+Ja  3+A).,a 3+1-3
LHS =S 1+ 1d > = = =3(A1+1)=RHS.
2 “ z\/1+/1 JI+4 N1+4 (2+1)

Egalitatea are loc daca si numaidacia=b=c=1.

2).InAABC

2
z 1+272r >6.
ra

Lema.

Ifx,y,z>0,x+y+z=3then

S V1+32% 26,

Solutie.

If x > 0then

N1+3x% > 1+23x .

Folosind Lema pentru(X,y,Z) =

3r 3r 3 2
(_r’_r,_rj obtinem: Z 1+ 27; >6
r

a

o 1y Te

3). InA4ABC

www.mateinfo.ro

Marin Chirciu
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2
z 1+222r >6.

Dezvoltari, Marin Chirciu
Problema852.

Ifa,b,c € R then

Zalo +Z:a9 +Za5 +Z:a4 >0,
Sanong Huayrerai, Mathematical Inequalities9/2025
Solutie.
Lema.
If x € R then
X+ +x+x>0.
Demonstratie.
X+ +x >0 o X (x+1)+x4 (x+1) >0 < x* (x+1)(x5 +1) >0, vezi factorii au
acelasi semn, cu egal pentrux =0saux=—1.
Folosind Lema si sumand obtinem concluzia.
Egalitatea are loc daca si numai dacax =0 saux=-1.
Remarca.

Ifa,b,c € R andn € Nthen

Za2n+6 +Za2n+5 +Za2n+1 +Za2n > O )
Marin Chirciu
Solutie.
Lema.
If x € R then
P e PN

Demonstratie.
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X4 4 T 4 20 & P (x4+1) + 57 (x+1) 20 < X (x+1)(x5 +l) >0, vezi

factorii au acelasi semn, cu egal pentrux =0saux=-1.
Folosind Lema si sumand obtinem concluzia.

Egalitatea are loc daca si numaidacax =0 saux=-1.
Problema833.

a).If x > O then
(1+x)(1+x3)26x—2.
b). Ifa,b,c >0,ab+bc+ca =3then
3 2
>a(b’+b+3)215.
Catalin Cristea, Craiova, RMT 3/2025
Solutie.

a). (1+x)(1+x3)26x—2 S X+ -5x+320 & (x—l)2 (x+3)20.
b). LHS = a(b’ +b*+3)> a-5b=5y ab=5-3=15=RHS

Egalitatea are loc daca si numaidacia=b=c=1.

Remarca.

Ifa,b,c >0,ab+bc+ca=3 andn € Nthen
Sa(b™ +b" +2n-1)23(2n+1).

Marin Chirciu
Solutie.
Lema.

If x > 0and#n e Nthen
n+l n
X +x +2n—12(2n+1)x .
Demonstratie.

X+ x"+2n-12(2n+1)x < (x—l)2 (x”“ +3x" 2 455" +...+(2n—3)x+2n—1) >0.
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Lema

LHS =7 a(b"™" +b"+2n-1) 2 Y a-(2n+1)b=(2n+1)) ab=(2n+1)-3=RHS.

Egalitatea are loc daca sinumaidacda=b=c=1.

Problema854.

IX. 612 .Determinati numerele de patru cifre abcd care verifica

(%+£)2 =abcd .

Romeo llie, Brasov, RMT 3/2025

Solutie.

Tn mod necesar abcd trebuie si fie patrat perfect.

— — — —\2
Obtinem ab =20,cd =25 = (ab+cd) =(20+25) =45" =2025=abcd .

Deducem ca abcd =2025 .
Problema855.
Rezolvatiin R ecuatia:
VIIl. 613.1fx, y,z>20,x+ y+z=1then
BIY x4+ X’ >18) x°.
Aurel Dobosan, Lugoj, RMT 3/2025
Solutie.
Lema.
Ifx,y,z>20,x+y+z=1then
8Ix’ +x* >18x" .

Demonstratie.

2 2 1
81x" +x* 218x° < x’(3x—1) (3x+1) =0, cu egal pentrux =0saux = .
Folosind Lema si sumand obtinem concluzia.

Egalitatea are loc daca sinumaidacax=y =z = 5 .
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Remarca.

Ifx,y,z>0 and A > 0then

AZZJJ +Z:x3 > 2&2)65 )
Marin Chirciu
Solutie.
Lema.
Ifx,y,z2>0and A >0then
X +x>22x.

Demonstratie.
1
X+ 228 <X (x%x—l)2 (Ax+ 1)2 >0, cu egal pentrux =0saux = 3

Folosind Lema si sumand obtinem concluzia.

1
Egalitatea are loc daca sinumaidacax =y =z = Z .

Problema856.

VIIl. 612Determinatin € N astfel incat

n* —89n+2019 N .
Gheorghe lacob si Mihaela Bsoc, Pascani, RMT 3/2025

Solutie.

Pentrun = 6 obtinem y[n(11—89)+2019 = [6(6-89)+2019 = 1521 =39 € N

Problema857.

S717.In AABC holds

Zama > p(Zh{l —3r).

Stefana N. Draminescu, Romania, Mathematical Reflections 6/2025
Solution.

Lemma.
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InAABC

> am, > 6F+2(p’ =3’ ~12Rr).
Proof.
Usingam, > 2pr+%(b—c)2 we get:

Lema

>am, > Z(Zpiﬂ—%(b—c)zj:6pr+%2(b—c)2 =

=6pr+2(p’ —3r" —12Rr)=6F +2(p’ =31 —12Rr).

2 2
+7r°+4Rr
Using Zha = % , it is enough to show that:

p>+r’ +4Rr

6pr+2(p*-3r*—12Rr)>
pr+2(p )p( 7

—31’J =

3R43
P 41fe(p2 -3 —12Rr) > p(p2 +7° —14Rr) , which results from p < (Mitrinovic).

3R3

4R(p* -3r" —12Rr)2 >

(p*+7° —14Rr) < 8(p” —3r* —12Rr) 23\3(p* +7° —14Rr)
= (8—3\/3) > Rr(96—42\/§)+r2 (24+3\/§) , see p2 >16Rr—5r" (Gerretsen).
(16Rr—5r2)(8—3\/§)2Rr(96—42\/§)+r2(24+3\/§) N

= R(16 —3\/:':) > 2r<16—3\/§), see R > 2r ,(Euler’inequality).

Equality occurs if and only the triangle is equilateral.
Problema858.

1). InAABC
Y a’m, >2F(R-2r+2p)
Solutie.

Lema.

InAABC
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am, Z2pr+%(b—c)2.

2).InAABC
> am,>6F +2(p* =3r* —12Rr).
Dezvoltari, Marin Chirciu
Problema859.

0719.1fx,y,z>0,x* +y* + 2z + xyz = 4 then

<9+3\/§)xyz
4+(5+3\/?_>)xyz -

X+y+z>2+

Tdnase Rumisan, Romania, Mathematical Reflections, Nr.6/2025

Solution .

X +y 2 +xz=4 < (x,,z)=(2cos 4,2cos B,2cos C) , AABC -acute.

2 2
UsingZCOSA=l+% andHCOSA:% we have:
2 2
p —(2R+r
(9+3\/§)xyz - (9+3\/§).8(4R2)
X+y+zz2+ 5 @2(1 —j22+ (2R > <<
4+(5+3 S)xyz 4+(5+3\/§).8p_(2+r)
4R
(9+3\/_) (2;_'_’0 . (9+3\/_) (Z—R—i-r)
<R T (2R+4rY ©E> (2R y
—(2R+r +r

- (9+3f)(2R”) Lo, (o) {r-prery)
- (5+3\/—) 2 (2R+r) R_2R2+(5+3\/§)-(p2 (2R+r))
R’

P’ (9+3V3)R=(5+33)r |[< R(2R+7r) (943V3)-2r (2R +7)' (54343 ) +4R7r,

which result from Gerretsen‘inequalityp2 <AR>+4Rr+3r°.
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It remains to show that:

(4R2+4Rr+3r2)[R(9+3\/§)—2r(5+3\/§)}S
<R(2R+r)'(9+3V3)=2r(2R+7)’(5+3\3)+4R"r

& 2R —(9+343) R+ 207 (5+343) 2 0 e (R-2r) (2R~(5+343)),

Equality occurs if and only if the triangle is equilateral.
Problema860.

J718.1fa,b,c >0, ab+ bc + ca +2abc =1then
a+b+cZ§.
2

Beau I. McEachren, Canada, Mathematical Reflections, Nr.6/2025

Solution .

ab+bc+ca+2abc=1<:>(a,b,c)=( al ) 2 ) = ]
y+z z+x x+y

X Nesbitt 3
> —=RHS

LHS=a+b+c=
Z:y+z 2

1
Equality occursifandonlyif x=y=z < a zbzczz.

Problema861.

ifa,b,c>0,a+b+c+2=abcthen

S fa <2 abe.

Nguyen Hung Cuong, Vietnam, RMM 8/2025

Solutie
z\/_< \abc <:>Z—<3

+z z+x x+
Cu substitutia(a,b,c): J , , Y obtinem:
x y z



http://www.mateinfo.ro/

AG
N Y SR S S
Jbc Z+XxXx+y Z+xx+y z+x x+ty

rews 3= z[

=3.

zZ+Xx x+yj

Egalitatea are loc daca sinumaidacdax=y =z < a=b=c=2.
Remarca.

1).Ifa,b,c>0,a+b+c+2=abc then

Solutie
+z z+X X+
Cu substitutia (a,b,c) = (y z , X , al yJ obtinem:
X y z
X Nesbitt 3
LHS = Z => > = =RHS.

y+z
Egalitatea are loc daca sinumaidacax=y=z << a=b=c=2.

2).1fa,b,c>0,a+b+c+2=abcandn e Nthen

Zi > 3
a" 2"
Solutie
Pentrun = 0 se obtine egalitatea3=3.
3 N
Pentrun =1 avem z -2 5 , vezi mai jos.
n continuare fien>2.
+z z+x x+
Cu substitutia(a,b,c) ~| Y , , Y obtinem:
X b% z

an 3n—1 3n—1

1Y x Y 3Y
LHS=ZLHO§M(ZCIJ —[Zy”j Nibﬁt(zj =%:RHS.

3n—l

Egalitatea are loc daca sinumaidacdax=y=z < a=b=c=2.

REVISTA ELECTRONCA MATEINFO.RO ISSN 2065-6432 - DECEMBRIE 2025 www.mateinfo.ro
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3).Ifa,b,c>0,a+b+c+2=abcthen

Za26.

Solutie

+z z+x x+
Cu substitutia(a,b,c)= Y , , Y obtinem:
X y z

LHS =Y a=Y 2725 6= riis
X

Egalitatea are loc daca sinumaidacax=y=z << a=b=c=2.

4).Ifa,b,c>0,a+b+c+2=abc andn € Nthen

Zan23-2".

Solutie

Pentrun = 0 se obtine egalitatea 3=3.
Pentrun =1avem Za > 6, vezi mai jos.
n continuare fien > 2.

+z z4+x x+
Cu substitutia(a,b,c)= Y Z,Z , Y obtinem:
x y z

y+z

i (Y (Z

LHS=Yd" >

31171 - 3}1 1 3

jAG6”
>——=3-2"=RHS .

Egalitatea are loc dacd sinumaidacdx=y =z <> a=b=c=2.

Problema862.
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Dezvoltari, Marin Chirciu

IfM e Int(AABC) andd,,d,,d_-distances of point M to the sides BC,CA, AB then:

hd.d.

)zdhh

d,hh
Z)H[ hddj>64
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Petru Vlad, Sibiu, Concursul”Gheorghe Lazar”, Sibiu, 23-25 noiembrie 2012

Solutie
d ad, S
1). Fiex = —4 = —< = M€ i apaloagele, x + y+z =1.
., ah, S

M
Avem LHS = ZZ‘ZZ =3 E>1-rHS,
X

z (1) SOS

undeZ—>l<:>ZyZ >2xyz venZyz >xysz = xyz.

Egalitatea are loc daca si numaidacax=y =z = 5 S M=G.

2)_H I+M :H 1+ H x+y+z+— >H44x y-z- ——64«4/xyz
hd,d. vz
=64\/xyz =64 M:RHS_
hahbhc

1
Egalitatea are loc daca si numaidacax=y =z = g S M=G.

Remarca.

IfM e Im‘(AABC) andd,,d,,d_-distances of point M to the sides BC,CA, AB then:

d hh
c>1
)Zhdd

hd,d ddd
) 1 6 abc'
Z)H( dth h hh,

Marin Chirciu

Problema863.

Ifx,y>0,x+y=1andn € Nthen

(1+%ﬂj{1+%}z(1+2“)z.

Elton Papanikolla, Greece,Math Olymp 10/2025.
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Solutie

l=x+y22\/5:>\/53%.

CBS 2 1 1
1 1+b) > (1 b b= — —
(140)(06) 2 (@) (0)( 1| =

2

1 1 I 1) T G | B
LHS:(H—HJ(H njz(n — "j =|1+ - > 1+ -

A )

2

=RHS .
. . . 1
Egalitatea are loc daca sinumaidacax =y = E .

Remarca.
Ifx,y>0,x+y=landneN,A1>0then

(min)(/uinjz(mz")z.

x y

www.mateinfo.ro

=(1+2') =

Marin Chirciu

Vasile Mirccea Popa,RMM 10/2025

Problema864.
In acute AABC
4 5
Zbcx/cosA > ER .
Remarca.
In AABC
2
0. 361 < Zbc(cosBﬂ:os C)<I18Rr.
Solutie
2 2 2
r\p"+r +6Rr+8R
Zbc(cosB+cosC): ( )
Folosim : R
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12 pr SZbc(sinB+sinC) <6Rp.

2)
Solutie
2 2
) ) plp +r —=2Rr
Folosim Zbc(smB+smC)= ( z )
) ) RA/3
Zbc(smB+smC)£ g/_-Zbc(cosB+cosC).
3) r
Dezvoltari, Marin Chirciu
Problema865.
InAABC
r’ 4
Z 2a 2 2 2"
hym, 3R
Shirvan Tahirov, Mathematical Inequalities 10/2025
Solutie

F
’ R 1 . 2
r, P a
7"2 cs [Z h m j Panaitopol 77 (ZRPZ p_aj % (2R}74PJ
LHS=) —to>~ 1t > = = -
hom? 3 3 3 .
Bl
Remarca.
In AABC

Dezvoltari, Marin Chirciu
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Problema866.

Ifa,b,c>0then

IS YOI
A.W.Walker, The Mathematics Magazine, vol43,nr4/1970

Solutie

b2 2 b2
zbz_Za <:>3Zb2_z +2?+3©2Z%22?+3-

2 2
a b

2 2
c b
[ERpL J xyz =linegalitatea 22 Z?+3 se scrie:

Cu substitutia (X,y,z) [

1
2Zx > Z—+3 ,Xyz =1, vezi pgr -Method. Notdm p =Zx,q = ZXy,r =xyz=1.
X

1
Inegalitatea ZZx > Z—+3 sescrie2p>3+q .
X

Egalitatea are loc daca si numaidacaa=b=c.

.Problema867.

InAABC
1
zl+coszB+cosz C
Tapas Das, RMM 10/2025.
Solutie
Lema.
InAABC

cos> B+cos* C >

b+
Demonstratie.
5 5 c¢*cos’ B b’ cos® CCS(bcosC+ccosB) a’
cos” B+cos” C = > + > =—
c b b’ +c? b +c
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1 Lema 1 B+ c?
LHS = < = =2 =RHS .
Z:1+cos2B+coszC Zl+ a’ Za 24br 4+t

b*+c*

Remarca.

Let be A > 0. In non-obtuse AABC

Eremrrare (&)
A+cos’B+cos’C A+1\2r) "

Marin Chirciu
Solutie
Lema.
In AABC
2
cos’ B+cos* C > — -
b +c
LHS B z 1 Leéna Z 1 B z b2 + 02 non—ibtuse
A+cos’B+cos’C a4 a’ a2+ﬂ,(b2+c2) a
b* +c?
R
non—obtuse b2 + 02 1 b + 02 Bandtla bC (1)
< = < r = <
Zaz+ﬂu-0¢2 ﬂ+lz a’ /”L+1z ﬂ+1 7 a’
) 3 3 4
S_Luggpgj:;imggﬂﬁj:_gmﬂﬁj:RH&
A+1 r 2r A+1 2r 2r A+1 \ 2r
Problema868.

Ifx,y,z>0,x+y+z=3then

> 6xyz .

Z:(1+y2)(1+zz)

1+x
Sanonk Huai Rae Rai, Mathematical Inequalities10/2025

Solutie

LHS=Z(1+y2)(ZZ+1)C§SZ(Z+y)2 s(LE+2) (X)) (23

1+x B -

+x Y (I+x)  3+>x 343

(O]
= 6> 6xyz = RHS,
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M
unde 6 > 6xyz <:>xyzél,vezi3=x+y+zz3«3/xyz =323}z < xz <1,

Egalitatea are loc daca si numaidacdax=y=z=1.
Remarca.

ifx,y,z,A>0,x+y+z=3Athen

2 2 2 2
Z(ﬂ +yﬂ)+(j +z )26)0}2-

Marin Chirciu

Solutie

(/12 +)/2)(z2 +ﬁ,2) 0232/12 (Z+y)2 cs A2 (Z(z+y))2 ~ A (2Zx)2 _ A’ (2.31)2 B

> = =
A+x

LHS =
S=2 A+x (A+x) 324> x  3A+34

@)
=64’ >6xyz = RHS,

m
unde 64’ >61°xyz < xyz<1,vezi3A=x+y+z> 3\3/xyz =312 3«3/xyz < xz< 23,
Egalitatea are loc dacé si numaidacdx=y=z=1.
Problema869.

Ifx,y>0,x2+y2 =1then
(s 1) +1)22

Halit Shehu, Mathematical Inequalities10/2025.
Solutie

Lema.

Ifx,y>0,x2+y2=1then

Solutie

1
1:x2+y222xy:>122xy <:>xy£§.
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2
LHS=(x4+1)(y4+1):(x2+y2)2+(1—x2y2)2L62mlz+(1—%) — 4= >%:LHS.

Inegalitatea este stricta.

Remarca.

Ifx,y>0,x2+y2:/12and/1>0then

2
()0t +2)2( 2]
Marin Chirciu

Solutie

Lema.

Ifx,y>0,x2+y2 = A’ then

Solutie

2

A =xX"+y"22xy = A7 >2xp @xyﬁ%.
2
LHS=(X4M)(y4+z)=(x2+y2)2+(zz_xzy2)“§”"m(ﬂz_£] I

o 5x7
16

= RHS .

A

Egalitatea are loc daca sinumaidacdax =y =—.

S

Problema870.

Tn jurul unui punct se construiesc 72 unghiuri ale ciror masuri, in grade sexagesimale, sunt exprimate
prin numere naturale astfel: masura celui de-al doilea unghi este dublul masurii primului, : masura
celui de-al treilea unghi este triplul masurii primului,etc, masura ultimului unghi este de” ori masura
primului unghi. Precizati cate astfelde unghiuri se pot construi si determinati masura primului unghi.

Delia Marinca, Timisoara, RMT3/2025

Solutie
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Avemu, +u, +...+u, =360" ,u, =2u,,u, =3u,,..,u, =n-u,,n>3.

n(n+1)

Dinut, +2u, +...+n-u; =360" <> u, (1+2+...4+1) =360 < u, =360",u, €N.

Obtinemn € {3, 45,8, 9,15} si corespunzdtori, € {60°)36°’24°’10°’80930} .

Problema871.

Ifa,b,c > 0then

bc >1(a—|-b+c)2
2

a+b)(a+c) C4dP+bP+”
Dorin Marghidanu, Corabia, Olt, Mathematical Inequalities10/2025

Solutie

Z bc S 1 (a+b+c)2 Z:bc(b+c)>l(a+b+c)2
(aer)(aJrc)_4c12+192+c2 < H(b+c) CA4a+b+C

s (a+b+c)2

. 2 2 2 . . " v, u o
Folosinda” +b° +¢” > este suficient sa aratam ca:

D be(b+c) 21 (a+b+c)2 - D be(b+c) 3
[T(6+c) _4(a+b+c)2 [1(6+c) 4

3
Folosim pgr -Method. Notdam p = Za,q = Zab,r =abc .

AvemZbc(b+c):pq—3r,H(b+c)=pq—r,

Inegalitatea se scrie:

pq—3r 3
pg—r 4

AG
< pq 2 9r, vezi pg > 33/ abc - 33 (abc)2 =9r.

Egalitatea are loc daca si numaidacaa=b=c.
Remarca.

1). Ifa,b,c > 0then

bc >§
z(a+b)(a+c) 47
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Solutie

3 be >l(a+b+c)2 Zbc(b+c)Z
(

3
a+b)(a+c) 4a’+b+c < [T(6+c) 4
Folosim pgr -Method. Notam p = Za,q = Zab,r =abc .

AvemZbc(b+c)=pq—3r,H(b+c):pq—r_

Inegalitatea se scrie:

— AG
pq=3r Z% < pq >9r, vezi pg > 33abc - 33 (abc)2 =9r.
pqg—r

Egalitatea are loc daca si numai dacda=b=c.

2).Ifa,b,c >0andn € Nthen

bc 9
>—- .
Z“(a+b)(a+c) 4 3" (a" +b" +c")
Dezvoltari, Marin Chirciu

Solutie

ng(a+b+c)n

= este suficient sa aratam ca:

Folosinda”" +b" +c¢

ZbC(b‘l-C) S
H(b+c)

(a+b+c) - Zbc(b+c) S
3 (a+b+c)” H(b+0)

3n—l

2.
4

Folosim pgr -Method. Notam p = Za,q = Zab,r =abc .

Avem Y _bc(b+c)=pqg=3r [ [(b+c)=pg—r.

Inegalitatea se scrie:

— AG
pq=3r 2% <> pq 29r, vezi pg > 33/abc - 33 (abc)2 =9r.
pq-r

Egalitatea are loc daca si numaidacaa=b=c.
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Problema872.

n
definit pring, =1sia,,, =1+—,Vn2>1.
a

1+4n-3 1+4n+1
<— Vn>

a).Sdsearate——— <q, < ,Vn>
2 2

Se cosidera sirul (an)

n>1"’

n

N
. [ a

b). S& se calculezehm(\/_j )
n—»0 n

Gabriela Sabau, OL-Cluj-1994
Solutie

a) Demonstratie prin inductie.

. 1+44n-3 .. . 14+/4n+1
b) Obtinem lim 4y =1,deoarecehm—n£hmanShan =

n—o \fn n—»0 2 n—o0 n—0

= lim(an —\/g) =%,vezi

n—x0

1im(1+\/421n—3 _\/—j

<lim(a, - ) <lim

n—0 n—0

1+\/m
[T‘ﬁj-

i (N |
Rezult3 lim(j”_j = lim(l + \/;J = e'}g?"(a"iﬁ) =e? =+Je.
n—o n n—w

Problema873.

Ifx,y,z eR*,(x+y+Z)(xy+yZ+zx) = X)z then
2
X+
xy
Mihai Vijdeluc, Baia Mare, Recreatii Matematice, Nr.2/2025

Solutie

(x+y+z)(xy+yz+zx)=xyz = ny(x—i—y)—i—xyz:O, (1).

5y ()c+y)2

- =4 & ny(x+y)+xyz=0 ,(2).

Din (1) si (2) deducem concluzia.

Problema874.
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Simplify
tan” 50° (1 +tan” 25° )
tan’ 25" (2+tan’50°)
CS Cheong 8/2025
Solutie
. . 2t
Notand? =tan25 = tan50° = e

2% Voo,
tan® 50 (1+tan*25°) (1—12) (1+¢) Car(fte1) o 4(r )

Avem E = = = = =2.
tan®25° (2 + tan> 50° 2 402122V 2(¢*+1
an ( an ) t2(2+( 2t2) ) 4" + 2t (1 t ) ( )
Remarca.
T
Letbex € (0,—) fixed.
4
Simplify
tan’ 2x(1 +tan’ x)
tan’ x(2 + tan? 2x) '
Marin Chirciu
Solutie
tan’ 2x(1 +tan® x)
Deducem ca > > =2
tan x(2+tan 2x)
Remarca.
Solve forx € (O,zj
4
tan® 2x(1+tan* x
> ( > ) =2\/§tanx.
tan x(2+tan 2x)
Marin Chirciu

Solutie
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tan’ 2x(1 +tan’ x)

Deducem ca > > =2
tan x(2+tan Zx)

Ecuatia se scrie 2\/§tanx=2 <> tanx :%,x e(O,%J X =%.

Problema875.

If M isa matrix with long diagonal cosisting of natural numbers 1,2,..., 7 while all off diagonal

elements are 1

1 11 111

1 21 111

1 1 3 111
M =

1 11 411

1 1 1 1 1 n

Finddet ().
Math10/2025
Solutie
det(M)=(n-1)!.
Problema876.

Ifx,y,z>0,xy+ yz+zx >1then in AABC holds:
Z:xa2 >4F

Laurentiu Panaitopol, Bucuresti, Mathematical Inequalities6/2016
Solutie
Lema.

In AABC

Z:xa2 >4F\|xy+yz+zx .

Oppenheim

nyzl
Folosind Lema Oppenheim obtinem: Z:xa2 > 4F\/xy +yz+zx > 4F.
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1
Egalitatea are loc daca si numai daca triunghiul este echilateral six=y=z=—

\/§ .
Remarca.

In AABC
Zaz tang >4F .

Marin Chirciu

Solutie

Euler

Zaztan§=4p(R—r) > 4pr=4F .

Egalitatea are loc daca si numai daca triunghiul este echilateral .
Problema877.

4212.InAABC

Florin Stanescu, Gaesti, Crux Math 10/2019

2(p°-r*-Rr)
Z a +132 P (2 5 )+—£2 <:>p2 <6R*>+2Rr—r?, care rezults din
b+c R p +r +2Rr R

inegalitatea lui Gerretsen p* <4R* +4Rr+3r7.

Remarca.

In AABC holds:

2
Z @ P 5o,
b+c 27Rr

Marin Chirciu

Z(pz—rz—Rr) 2
R P>, 2(p® +72 +2Rr) > 54Rr* (3R +2
2t 2 i T Sl (P47 +2Rr) 2 54Rr* (3R + 2r)

care rezulta din inegalitatea lui Gerretsen p* > 16Rr —5r>.

Problema878.
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InAABC
3
3R )2
NCE 3(_) .
2
Dang Ngoc Minh, Vietnam,RMM 10/2025
Remarca.
InAABC
3
1) X, 23(3r)
Solutie

1 1

LHS = Zr\/_>34’ rrb rrb p )1 MW§0W€3(7‘ 27r ) 3((3]")3)52

—3(3r) (3r) =RHS .
yy Sl 23(3):
3). Zma\/m_a > 3(3r)%

Dezvoltari, Marin Chirciu

Problema879.
InAABC
Zi{7 )
Nica Nicolae,RMM 9/2016
Solutie
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LHs=Y " (1__J

~ (4R+r)2 _(4R+r ?
P’ p

Remarca.

In AABC

Solutie

LHSzZZb [1—-} >

p>+r’ +4Rr ’
2R

Z——VZ

by oy

r(4R+7) cs(Zr)

www.mateinfo.ro

AR +r

2
=3 S
o .

p

J +2=2=RHS.

h CS(Zh )

{

p

Z > hh,

J p2 (p2+2r2—8Rr)+r2 (4R+r)2 _(p2+r2+4Rr)2

Z“hh

2rp?
R

P’ (p2 +2r° —8Rr)+r2 (4R +r)2

8p°Rr 8Rrp

8p’Rr

=2=RHS .

Egalitatea are loc daca si numai daca triunghiul este echilateral.

Problema880.

Solve the equation

Solutie

Folosim:

1). x—l<[x]£x,‘v’ xeR

x-5
, pentrux—)T.

2
J+2:

Marin Chirciu

Cdp-IX
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) x=5 x=5| x-5|x-5] x-10 x=5 x=10 x-5
Obtinem -1< < , = = -1< <— <
4 4 4 4 3 4 3 4

= xe(13,25],(1).

-5
2). [X]EZ,V xeR,pentrux—)xT.

-5 -10 -10
Obtinem|:xT:|=x 3 el > al 3 =k,keZ < x=3k+10,keZ, (2).

Din (1) 5i (2) = 3k+10€(13,25] = ke(1,5],k e Z < k€{2,3,4,5} .

Dinx =3k +10,k €{2,3,4,5} < xe{16,19,22,25}

-5 -10
Reciprocx € {16,19, 22,25} verifici ecuatia [x4 } =2 3

Deducem ca multimea solutiilor ecuatiei este S = {16,19, 22, 25} )
Remarca.

Let benn € N fixed. Solve the equation

{x—n—2} x—2n—4

n+1 n
Marin Chirciu
Solutie
Folosim:
1). x—l<[x]£x,‘v’ xeR, pentrux = X;ZIZ

) x—n-2 x—-n-2| x—-n-2 |x—n-2| x-2n-4
Obtinem " -1< < , = PN
+

n n+1 n+l1 n+1 n
x—n—2_1< x—2n—4 < x—-n-2
n+l1 n n+l1

= xe(3n+4,n2+4n+4],(1).
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x—n—2

2). [X]EZ,V xeR, pentrux —

n+l

7 >—=k,keZ < x=nk+2n+4,keZ,(2).

n n

x—n—2}_x—2n—4E x—2n-4
n+l

Obtinem{
Din (1) si (2) :>nk+2n+4e(3n+4,n2+4n+4] :>ke(l,n+2],keZ =

= ke{2,3,..,n+L,n+2} ,neN".

Dinx=nk+2n+4,ke{2,3,...,n+1,n+2} neN <

xe{4n+4,5n+4,...,n2 +3n+4,n’ +4n+4}.

Reciprocx € {4n+4,5n+4,...,n2 +3n+4,n +4n+4}verificé ecuatia{x_n_z} = x—2n-4 .

n+l n

Deducem ca multimea solutiilor ecuatiei este S = {4n +4,5n+4,...n° +3n+4,n" +4n+ 4} .

Problema881.
Solve in R
(x+3)" =20
) — 2 ) (x-3).
2(x+1)
George Florin Serban, Braila,RMM 10/2025
Solutie

Domeniul de definitie este D = (—OO,—I) U [3,00) .
Cu substitutia x —1 = ¢ ecuatia se scrie:

%= (1+2)(1-2) < (1+4)" -20=2(¢+2) (1 +2)(t-2) <
o [(t+4)2 —20}2 =4(1+2)' (1-2) = (P +8-4) =4( +41+4)(F -4) =

31" =561 ~80=0 = (7 =20)(3£ +4) =0 = 1 =20 = 1 =425 = x=1£2.5.

Remarca.
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Solve in R

x(x+4)=16+2x/x(x—4).

Marin Chirciu

Solutie
Domeniul de definitie este D = (—OO,O)U[4,OO) .

Cu substitutia x = ¢ + 2 ecuatia se scrie:

(t+2)(t+2+4)=16+2(t+2) (1 +2)(1+2-4) =
o (1+2)(1+6)=16+2(1+2) (1 +2)(1-2) = £ +8t-4=2(t+2),/(-4) =
o (P +81-4) =4(7 +4r+4)( —4) = 3¢ =56 ~80=0 = (£ ~20) (3> +4) =0 <

S1P=20 o t=12J5 & x—2=42J5 x=2+2.5.

Problema883
InAABC

S a4

7, R
Adil Abdullayev, Azerbaijan,RMM 10/2016
Solutie
LHS = Z p +r° —8Rr Ge’f”e”16Rr 5r° +r> —8Rr 8Rr—4r —4—£—RHS
2Rr 2Rr 2Rr R

Egalitatea are loc daca si numai daca triunghiul este echilateral.

Remarca.
InAABC
2
4— z < Zh_a <3 R
R 7 2r
1). a
Solutie
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Rr

r 2R
3< L < — 1.
Zh r

Solutie

2R —
Folosim Z;—” = d

A r

Dezvoltari, Marin Chirciu

Solutie

2 2 2R—
Folosim Zh—“ = LSRF , Z]:—“ = r si p2 <4R? +4Rr+3r* (Gerretsen).
r r

2Rr ,
Problema884.
In AABC
cos BcosC a’
>
Z cos A Z b* +c*
Rahim Shahbazov, Azerbaijan,RMM 10/2025
Solutie
a+ct = a*+b*=¢* N 2

LHS_ZCOSBCOSC_Z 2ac 2ab _Z(a +c b )(d +b —c )(;)

cos A b+ —a? 24° (b2 +c2—a2) B

2bc
0 a>
> sz > = RHS , unde (1) rezulta din substitutia
+C

b

2 2_ 2 2 2_ 2 2 2_ 2
(x ), ):[b +02 a” c +c12 b ,a +l)2 c jc:)(a2yb2902):(y+z,z+x,x+y),

Inegalitatea (1) se scrie:



http://www.mateinfo.ro/

REVISTA ELECTRONCA MATEINFO.RO ISSN 2065-6432 - DECEMBRIE 2025 www.mateinfo.ro

a’+c? —bz)(a2 +b —cz)
2a2(b2+c2—a2) ZZ

<:>Z Z y+z

b*+¢? y+z 2x+y+z

5

= ZxZ(y—z)z(xZ+2x(y+z)+yz)20.
Egalitatea are loc dacd sinumaidacdx=y=z < a=b=c<> A=B=C.

Problema885.

Ifa,b,c>O,L5+L5 %—3then
a b c

szlas +5< 2\5/5415 +1 .

Denos Maradiaga, Mathematical Inequalities 10/2025

Solutie

1 1 1
Cu substitutia

5 , bs , Sj (x,y,z), X+ y+z =3 problema se reformuleaza:

Ifx,y,z>0,x+y+z=3then

5 1
—+1> -
IR ERSED I L

5 1 ”
Considerdm functia f (x) = 45’—+1 —45/— +5,x>0,f (x) >0 = f este convexa.
x X

Folosind inegalitatea lui Jensen obtinem:

IAE: )>3f(x+y+zj 3f@j=3f(1)=3-0=0.

Egalitatea are loc dacd sinumaidacd x=y=z=1<a=b=c=1.

Remarca.
1 1 1 .
1) Ifa,b,c > 0,—n+—n+—n:3andn €N then
a b ¢
Z\”/a" +n < z\"/na” +1,
Solutie
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Pentrun =1 se obtine egalitatea Z(a +1) = Z(a +1) .

n continuare fien >2.

1 1
Cu substitutia

p b” , "j (x,y,z),x+y+z =3 problema se reformuleaza:

2).1fx,y,z>0,x+ y+z=3then

zdg+1224§+n.

Dezvoltari, Marin Chirciu

n 1 ”
Considerdm functia f(x) =g—+1—s—+n,x>0,f (X) >0 = f este convexa.
\Ix \lx

Folosind inegalitatea lui Jensen obtinem:

323 Z2 =32 )=ar)=30-0,

Egalitatea are loc dacd sinumaidacd x=y=z=1<a=b=c=1.

Problema886.
InAABC
2
> X w2272
y+z 2
Mehmet Sahin,Turkey,RMM 9/2025
Solutie
+y+ cs
LHS = z wjzz X o1-1 wjzz AR wj—ijzwwj—ijz
y+z y+z y+z y+z

o (Tw) )« (Zn) e
zx2y+z ZW —Zx Z Zwa— > Za_

, B >
_ 2wa +§ZWaWb _ij _ 2ZWaW§ ZW“ :Zwawh —%ij AZG3W_

2 2

——Zp (p—a)=3y(27°) - - 227r2—%=RHS.
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3 2r2p2 Cosnita&Turtoiu 3
Am folosit mai sus w,w,w, =227r" , veziw w,w, 2 h hh = > 27r.

Egalitatea are loc daca si numai daca triunghiul este echilateral six=y =z .

Remarca.

InAABC

2

h >27¢ —1(4R+r)2.
y+z ¢ 6

Marin Chirciu

Problema887.

Ifa,b,c>0then

2.

> .
a+8b Z:5a+4b

Nguyen Minh Tho, Vietnam, Mathematical Inequalities9/2025

Remarca.

b
1). |fa,b,c>0,£+—+£=3 then

c a
=<1
a+8b
Solutie
. (abc .
Cu substitutia (— — —jz(x,y,z),x+y+z=3 obtinem:
b c a
D =3 |- Z -3y x 1y Zl[LJrlj:E( LQ)S
a+8b x+8 9 2\x+8 9/ 2 x+8 3
b
1 1 1 2
Sé S <§ —+= zg-—zlzRHS,carerezultédin:
2 x+8 3 213 3 23
1 reverse 1 1
Z X < — vezi L<— < Z > — , adevarata din:
x+8 3 x+8 3 x+8 3’
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ZIC; 9 _ 9 _ 9 _9 1
x+8 D (x+8) D> x+24 3424 27 3

Egalitatea are loc dacd sinumaidacd x=y=z=1<>a=b=c.

b
2). |fa,b,c>0,£+—+£=3 ,and A >0then
b ¢ a

Z a < 3
a+b ~ Ja+1’

Dezvoltari, Marin Chirciu

Problema888.

InAABC
ZsinZA < ZsinA )
Nguyen Viet Hung, Vietnam, Mathematical Inequalities9/2025

Solutie

2pr o P .
Folosind identitatile in triunghi Zsm 24= e Si ZSIHA = E inegalitatea se scrie:
2pr _p
— <= < 2r<R,(Euler)
R

Egalitatea are loc daca si numai daca triunghiul este echilateral.
Remarca.

In AABC

n Zcos 24> —ZcosA )

Solutie

3R> +4Rr+r* -
R2

2
Folosind identitatile in triunghi ZCOS 24= P Si ZCOS A=1 +% avem:
3R> +4Rr+1r° —p’
RZ
2 2 2
p <4R" +4Rr+3r-.

r
> _I_E < p2 <4R? +5Rr+1?, care rezults din inegalitatea lui Gerretsen
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(Zsin 2 A+ cos A) < Z(sin A—cos 2A) .

www.mateinfo.ro

2).
Marin Chirciu

Solutie
Folosind identitatile Tn triun hiZ:cos2A—3R2_'—4Rr-’_r2_p2 ZCOSA—I-I-L

i g e , 2

) 2 )
Zsm 24= pzr si ZSII’IA i inegalitatea se scrie:
R R

2 3R> +4Rr+r*—p*>  3R*+4Rr+r - p’ 2
pzr+1+is£— r2 TP o r2 iy +1+L+#—£20<:>
R R R R R R R R

p2 <4R*+4Rr +3rsi inegalitatea lui Euler 2 < R .
Problema889.

Ifa,b,c,d >0,abcd <1then

]
—
\Y
-

r
_(E —1) <0, care rezults din inegalitatea lui Gerretsen

Nguyen Minh Tho, Vietnam, Mathematical Inequalities9/2025

Solutie

2
Ccs
Avem LHS =" 1 z{z 1 J:%( 1 R

(a+l)4 4 (a+1)2

) 22
21 ! + ! 21~12=1=RHS,unde:
4\ 1+ab 1+cd 4 4

L1
(a+1)" (b+1)" l+ab

(1) < <:>ab(a—b)2+(l—ab)220;

+
1+ab 1+cd

(2) < >1 < 1+ab+1+cd >(1+ab)(1+cd) < abed <1.

Egalitatea are loc daca sinumaidacaa=b=c=d =1.

Remarca.

(a+1) (b+1) (c+1)2+(d+1)2] -
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ifa,a,,..,a;,>0,aa,..a, <1then

1 1
.
(a, +1) 2
Marin Chirciu
Solutie
4
’ (
I 1 1 1 1 1 D
AvemLHS = ) ———2>— — | == + >
Z (a1 +1)4 8 [Z (a1 +1)2} 8 (a1 +1)2 (a2 +1)2
4
2
M (2)
eyt .t .t , 1 21-(1+1)2=1=RHS,unde;
8| 1+aa, l1+a,a, l+aa, 1+a,a 8 2
>1 =1
(1) < =+ : > > ! < aa,(a,—-a,) +(1-aa,) 20;
(al +1) (a2 +1) 1+a1a2
2) ! + ! >1 < l+aa, +1+aa, > (1+aa, ) (1+a0,) < aaaa, <.

I+aa, l+aa,

2 2
AG + x<l,y<l 1+1
Apoialaz...agzxys(xzyj < (Tj =1.

Egalitatea are loc dacd si numaidacda, =a, =...=a, =1.
Problema890.
Aratati ca ecuatia X +y2 +z? =¢* admite o infinitate de solutii intregi.

Math 9/2025

Solutie

(x, v, Z,t) = (k, k+1Lk*+k, k> +k+ l) , k € Z verifica ecuatia.

Remarca.

1). Fie A € Z fixat. Aratati ca ecuatia x*+ y2 +z2 = (/12 -1+ 1)2 admite o infinitate de solutii intregi.

Solutie
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(x, y,z) = (/1, A-1,17 —/1) , A € Z verificd ecuatia.

2). Fie A e Z fixat. Aritati ci ecuatiax” + ) +z° +1> +u’ +v° = 2(2,4 +347 +1) admite o infinitate

de solutii intregi.

Solutie

(x, v, Z,t,u,v) = (/1,/1 +1L, A+ A A-1,A° —ﬁ,), A € Z verifica ecuatia.

2 2
3). Fie A € Z fixat. Ar3tati c3 ecuatiax” + V> +z°> +1> +u’° +v* = (/12 +A +l) +(/12 —/1+1)

admite o infinitate de solutii intregi.
Dezvoltari, Marin Chirciu

Solutie

(x, v, Z,t,u,v) = (/1, A+LAP+ LA A-1,47 —ﬂ), A € Z verifica ecuatia.
Cum Z este o multime infinita concluzia se impune.

Problema891.

AN . .
Ifx, v,z G(O,EJ,smz x+sin’ y+sin’ z =2 then

tan” x+tan” y+tan’z>6.
Panagiotis Danousis, Greece,MathAtelier 9/2025

Solutie

) 2
sin” x 1—cos” x 1 9
Avem LHS =) tan’ x = = = 3> 3=
z Z cos’ x z cos’ x Z cos’ x E cos’ x

9 9

9
Z(l—sinzx) 3= 3—Zsin2x_3_ 3-2

-3=9-3=6=RHS .

. . . ’2
Egalitatea are loc daca si numai dacasinx =sin y =smz = 5 .
Remarca.

7
Ifx,y,z € (O,Ej ,C0s” x+cos” y+cos’ z =2 then

cot” x+cot” y+cot” z > 6.
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Marin Chirciu
Solutie
cos’ x 1—sin® x 9
Avem LHS = cot’ x = = = _3>—_3:
vem Z Z sin® x Z sin” x Z sin® x Zsin2 x
_ ? 3o 2 3.9 3.9 3-6-RHS.

Z(l—coszx) 3—Zcoszx 3-2

,2
Egalitatea are loc daca si numai dacaCosx =COS y =C0Sz = g .

Problema892.

fO0<x<6,0<y<4then

o+ 2 iy <52

Imad Zak, Lebanon, Mathematical Inequalities9/2025

Solutie

AG 6 —
Avem 6 — x-\/_,\/ 6 x S x)—i\/;,cuegalpentru2=6—x<:>x=4.

AG 2+ 4— -
Analog /4 — \/_J 4 y 1 y)—z\/%; ,cuegalpentru2=4-y < y=2.

AG 1 x+2y x+2y
Apon/x J ,cuegal pentrux =2y .

8—x x+2y 6—y
LHS:\/6—x+«/ +2 < +2-

Egalitatea are loc daci si numai daci (x,y) = (4,2) )

_5\/_ RHS .

Remarca.

1). Letbe A > 0fixed. f0<x<24+2,0< y < A+2then

22+ 2—x+ oy +2JA+2—y s(i+3)«/§.

Marin Chirciu
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Solutie

46 1 24(24+2-x) 2A+4-x
Avem\2A+2—x =— ,‘/ 2/1+2 x S— = ,

cuegalpentru2=21+2—x < x=2A1.

AG +(A+2-y) A+4-
AnaIOg ﬂ+2 \/_«/ /1+2 y ST 5 ) 2\/5);,

cuegalpentru2=A+2—-y < y=41.

AG 1 x+2y x+2y
Apou/x «/ ,cuegal pentrux=2y.

2A+4—-x x+2y A+d-y 4/1+12
LHS = 421+2 x+w/ +ZJZ+2 < + +2- =
TN RPN W2 2

=(2+3)2 =RHS .

Egalitatea are loc dacé si numai dac3 (x,y) = (22,,/1) )

Jo—x+xy+2/4—y =572,

Solutie
Deducem ca (x, y) =(4,2) este solutia unic a ecuatiei.
3). Let be A > 0 fixed. Solve in real numbers
iﬂ:ﬁt;+J5ﬁ2 Z+2—y=(l+ﬂd§.
Dezvoltari, Marin Chirciu
Deducem ca (x,y) = (2/1,1) este solutia unica a ecuatiei.

Problema893.

Ifx,y,z>0,x+y+z=1then

Z«/3x2 +adxy+y” < 22

Ovidiu Bobb, Copalnic Manastur, Maramures

Solutie
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Lema.

ifx,y,z>0,x+y+z=1then

S5x+3y
Y37 +4xp+y° < .
Xy Ty 2\/5

Demonstratie

S5x+3y 2
3x° +4xy+y° < < (x—y) 0.
N vy sS (x=y)

Lema 8 X
LHS =Y 3 +4xy+y* < 25x+3y %_ \/_—2\/_ RHS .
. ) i 1
Egalitatea are loc daca si numaidacda x=y=z= 5 .
Remarca.

1),1fx,y,z>0,x+y+z=1and 1 >0then

Z\/ﬂ,xz +(ﬂu+1)xy+y2 < \/2(/1+1) .
Solutie

Lema.

ifx,y,z>0,x+y+z=1then

2((34+1 A+3
\/ﬂx ﬂ+l xy+y SJ_(( ’ )x+( i )y)
4y +1
Demonstratie
V2((34+1)x+(1+3)y)

lelxz +(/1+1))cy+y2 <

N <:>(/1—1)2(x—y)220.

Lema \/5((3/1+1)x+(/1+3)y) B 4\/5(/1”)23“ _

LHS = Z\/lx + /1+l)xy+y < Z

a2 +1 NS
:M: 2(2+1) = RHS.
4Ja+1

Egalitatea are loc dacd sinumaidaca x=y =z = 5 sau A=1.
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2), InAABC holds:

3 4 1 2+/2

2
R o A A v

Solutie

Lema.

Ifx,y,z>0,x+y+z=1then

zwﬂxz +4xy+y* < 2«/5,

Folosind Lema pentru (X,y,Z) Z[

3). InAABC holds:

Dezvoltari, Marin Chirciu

Solutie
Lema.

ifx,y,z>0,x+y+z=1then

Z\sz +dxy+y’ < 2.

/ 3 4 1 242
Folosind Lema pentru (X,y,z) = {hl’hi’hLJ obtinem: Z h—2+ﬁ+h_2 < J_
a b c a a’’b b r

Problema894.

320. IfM e Int(AABC) ,d,,d,,d_ distances of point M to the sides BC,CA, AB then

3
a
E —224F .
y >

a

D.M.Batinetu-Giurgiu, Daniel Sitaru,RMM 9/2025

Solutie
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a cs<2a) (48]

LHS = Z 2 Sad, © 2F = 24F = RHS

Egalitatea are loc daca si numai dacé triunghiul este echilateral siM =1 .

Remarca.

fneN,Me Im‘(AABC) ,d,,d,,d_ distances of point M to the sides BC,CA, AB then

Za;"” S p2nel ( «/§)3_" P

a

Marin Chirciu

Solutie

a
Pentrun = 0 se obtine zd_ > 6\/§ , vezi:

a

zi_z & CS(Za)z (2p) _4p2 Had;iger2.3F\/§=6\/§.

dYad, 2F 2F ~ F

Pentrune N’ se foloseste inegalitatea lui Holder.

n+l

20+ Z PRlis) H(,;>der (Z a’ )n+l [—>W (4F\/?_>)

_ a_: _ H2n+l 3-n n_
LHS =2, d, ad, — 3'>ad, ~ 3"7-2F ? (\B) o RHS

Egalitatea are loc daca si numai dacé triunghiul este echilateral siM =1 .

Problema895

In AABC then
r 4R
3<) =<, /1 +—.
h, r
Nguyen Viet Hung, Vietnam, Mathematical Inequalities9/2025
Solutie

Inegalitatea din dreapta.

3 [ CBS\/Z z \/4R+ \/1+4—R_

r

Inegalitatea din stanga.
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Egalitatea are loc daca si numai daca triunghiul este echilateral.

Remarca.

In AABC then

Marin Chirciu
Solutie

Inegalitatea din dreapta.

Z\/%Cfs\/z — z \/ 4R+r)- \/2(1+47Rj.

Inegalitatea din stanga.

SN oY | T e

h,hh, 8| 2r°p r

a

R
Egalitatea are loc daca si numai daca triunghiul este echilateral.
Problema896.

Ifx,y>0,x+y=1then

(o33

Ted Szylowiec, Mathematical Inequalities9/2025

Solutie
1
s (1+1) %
LHS:(HlJ 1+l =1+ l+1+L>1 ( )+L:I+E+L=5 i_5+l=
X y Xy Xy xX+y Xy 1 Xy Xy l
4
=5+4=9=RHS.
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Egalitatea are loc daca si numaidacax =y = E .

Remarca.

1).1fx,y,z>0,x+ y+z=1then

(oo

Solutie
LHS—(Hlj 1+l( j 1+ Z +y — oS 2 2t
X y Xy xyz Zx ny xyz
21+2+2+L=64=RHS
T
3 27

Am folosit mai sus:

1 1
1). nyﬁg,vezi: l=(x+y+z)2 23(xy+yz+zx) :nyég_
AG
2).xyz£%,vezi1=x+y+223\3/xyZ :>xyz£21—7.

Egalitatea are loc daca sinumaidacax=y =z = 5 .

2).fx,y,z>0,x+y+z=1and A >0then

(1+%j(1+%)(1+%)2(3z+1)3 .

H(1+r—“j264.

r

3).InA4ABC

Lema.

Ifx,y,z>0,x+y+z=1then

(oo

www.mateinfo.ro
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roror
Folosind Lema pentru(X, y,z) = [— — —J obtinem: H(1+ j> 64
ra rb rc r
4).InAABC
h
H(H—“j > 64,
r
Dezvoltari, Marin Chirciu
Problema897.

Ifa,b,c,x,y,z>0 then

zx+Z

Panagiotis Danousis, Greece, MathAtelier9/2025

>

a+b

Solutie

s 1 1 X+z
LH, —+—|= = RH.
5= Z:a+b Zx(a+bj Z a 5

Egalitatea are loc daca si numaidacaa=b=c.
Remarca.

Ifa,b,c,d,x,y,z,t >0then

Z O9x Szx+z+t.

a+b+c a
Marin Chirciu

Solutie

LHS =% ———

a+b+c a

I 1 1 +z+t
Zx[—+—+—)=2x 24 prs
a b c
Egalitatea are loc daca si numaidacaa=b=c=d .

Problema898.

In acute AABC holds:

Zra\/tanA >94[3r.



http://www.mateinfo.ro/

REVISTA ELECTRONCA MATEINFO.RO ISSN 2065-6432 - DECEMBRIE 2025 www.mateinfo.ro

Vasile Mircea Popa, RMM 9/2025

Solutie

Chebyshev

LHS =Y rltand > %Zrazx/tanA AZG%(4R+;~)-33/H«/tanA =

:(4R+r)§/HtanAg9r-@:9r-$/(\/§)3 —9r-\JV3 =943 = RHS ,

Euler 2 7 Gerretsen
unde (1) rezults din4R+7 > 9r si[ [tand=——2—— "> 343,
p —(2R+r)
Remarca.
In acute AABC holds:

Zhi\/tan/l 2(‘/_l
3 r

Marin Chirciu

Solutie

Chebyshev 1

LHS=Zhi\/tanA > gzhiletanAAZG%-lSHH\/tanA=
a a r

=L {[Tan 4=t 35 =2 (V3) =2 B =432 = rais,

7

2 Gerretsen
unde (1) rezultd dinHtanA = % > 3«/3
p —(2R+r)

Egalitatea are loc daca si numai daca triunghiul este echilateral.
Problema899.
Solve in reals

3 +7x=13.

Qulam Rza Zeynalli, Math 9/2025

Solutie
Functia / : R > R, f'(x) =3 +7x—13 este strict crescatoare, deci injectiva.

Ecuatia f(x) =0 are cel mult o solutie.
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Cum f(—2) =0, deducem c3 x = —2 este solutia unic3 a ecuatiei.

Remarca.

Let be A € R fixed. Solve in reals

3 +3x+31=1.
Marin Chirciu

Solutie

Functia f :R— R,f(x) =3 4+ 3x+31—1este strict crescitoare, deci injectivi.
Ecuatia f(x) =0 are cel mult o solutie.

Cum f(—ﬂ) =0, deducem cd x =—A este solutia unic3 a ecuatiei.

Problema900.

Ifx,y,z>0,xy+ yz+zx =3then
|
L2y
xyz 3

Imad Zak, Lebanon, Mathematical Inequalities9/2025

Solutie

1.2 3 3 2
EZEZJ}—IQEZ2Z\/;—3<:>—+3Z2Z\/;<:> - +> x22) Jx =

xyz

= Z%+ny222\/; = Ze—z\/}rxy)zo =N Z[%—\/Ejz >0,

Egalitatea are loc daca si numaidacdx=y=z=1.

Remarca.
1). InAABC
\/_tan—<— ——=+3
S <3 )
Solutie
Lema.
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Ifx,y,z>0,xy+ yz+zx=3then

Folosind Lema pentru (x,y, )=(\/_tan \/_tan— \/_tan job’;inem:

> J_tan— <—(?+3j

2). In acute AABC

<l 2pr N
Z\/x/gcot/l_z 3«/§~|:p2—(2R+l”)2J 3.

Dezvoltari, Marin Chirciu
Solutie
Lema.

Ifx,y,z>0,xy+ yz+zx =3then

LZ%Z\/;—I.

xyz

Folosind Lema pentru (x,y,z) = (\/gCOt A, \Ecot B, \/gcot C) obtinem:

<l 2pr N
Z\/\/gcotA_z 3\/§~[p2—(2R+r)2} 3

Problema901.
In acute AABC holds
1 1
Z 2 2 2 Z 2"
b*+c" —a” 4r
Nica Nicolae,RMM7/2016
Solutie
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LHS =Y = >— = RHS,

(€3}
unde ! =2 12 o p —(2R+7’)2 <2r’ & P> <4R’ +4Rr+3r,( Gerretsen).
2[1)2 —(2R+r) } 4r

Egalitatea are loc daca si numai daca triunghiul este echilateral.

Remarca.
In acute AABC holds
4 OR
1). b>+c*—a® 4F
Marin Chirciu
Solutie
2 2 _ 2 Gerretsen 2 2 2 - 2
LHS:Z . az : =8R +26Rr+r 1; 5 8R +62Rr+r 4R2 4Rr 3;; _
b +c"~a 2P|:P —(2R+F)J 2p[4R +4Rr+3r —(2R+r)}

AR’ +2Rr—2r* P 9Rr  9R _9R _
2p-2r° © 2p-2r* 4rp 4AF

RHS .

2
S s

2). b*+c’—a

Dezvoltari, Marin Chirciu
Solutie

2 2 2 _ 2 Gerretsen 2 2 _ 2 _ _ 2
LHS:Z a =6R +4Rr+r"—p 5 6R” +4Rr+r —4R" —4Rr-3r _

b'+c’—a®  p’—(2R+r)  AR*+4Rr+37—(2R+r)
2R 277 _ R® —p? Euler 3y

27/-2 ’/-2 27:3:RHS

Egalitatea are loc daca si numai daca triunghiul este echilateral.

Problema902.

Ifx,y,z>0,xyz=1then

X 3
Zx4+1SE'

Rahim Shahbazov, Azerbaijan, RMM 9/2025
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Solutie

9

o |

] inegalitatea se scrie:

S =

- 1
Cu substtitutia (x,y,z) = >
a

3

a 3
z d S—@Z Z 1Sa,a,b,c>0,abc:1,carerezultédin:
a +

unde(1) < a* +12§(2a3+1) < 3a—4a’+1>0 <:>(a—1)2(3a2 +2a+1)20,

1
. a 3 a’ 1 o 1 t
“(2a’ +1 2+
3( ) a’
\/;2
veziz ! g( ) :Zt+2z tvgl,undeMSIQ
2+t Y (2+1) 6+ 1 6+t
Zt+2zx/;26+2t@Z«/;23,carerezulté din:

AG
Z\/tv23«3/tvu=3,vezi;l‘vu=L3i3i3= 13=l=1,
a b

c (abc)
Egalitatea are loc dacd sinumaidacia=b=c=1<>x=y=z=1.

Remarca.

Ifx,y,z>0,xyz=1,and1< A <3then

Z X < 3
1). x4+/1_ﬂ,+1'

Dezvoltari, Marin Chirciu
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Problema903.

ifa,b,c>0,a* +b* +c* =3abc then

)

Konstantinos Geronikolas, Greece, Mathematical Inequalities9/2025

www.mateinfo.ro

a_ . g

a+bc 2’

Solutie
9 9 ipoteza
Za+bc Z( a+bc) Zl+ Z 1+ 3.5 4
be be bc
ipoteza
S S A S
3+3 2
Egalitatea are loc daca sinumaidacda=b=c=1.
Remarca.
fa,b,c>0,a* +b* +c* =3abcand A > 0then
>y~ < 3
a+Abc A+1

Problema904.

If x,y € R then

-
X

Solutie

LHS = y—2—2[5+1j+2>1(x yJ
X y X 2y x

1)
unde%t —2t42>0 <t —4t+4>0 <:>(t

x
v

S x=y.

Marin Chirciu

y X

2
+y 2(£+Zj+220.

Créaciun Gheorghe, Mathematical Inequalities9/2025

(1)
2(" y]+2—lt2—2t+220=RHS,
y x 2

X
2) >0, cu egal pentrut =2 <:>—+X=2 =

y X



http://www.mateinfo.ro/

REVISTA ELECTRONCA MATEINFO.RO ISSN 2065-6432 - DECEMBRIE 2025 www.mateinfo.ro

Remarca.

If x, v,z > 0then

‘<N| =

Marin Chirciu

Problema905.

ifm>0,M € Int(AABC),F, = Aria| MBC|,F, = Aria| MCA|, F, = Aria| MAB]then
2m+2

N

m
r,

D.M.Batinetu-Giurgiu, Dan Nanuti,RMM9/2025
Solutie

B g2 - (a2 )m+1 Radon (Z a? )Wr1 I-w (4F\/§)
LHS =" o => 7 > Say >

m+1

41(3 )m+l F

Remarca.

fm>0,n>1,M e Int(AABC), F, = Aria|[ MBC|, F, = Aria| MCA), F, = Aria[ MAB]then

2m+2n

3 ap;;" >(443)" P

Marin Chirciu

Solutie
LS Z aZm;Zn _ Z (a2 ):+n Yagg (Z a’ )m: I—ZW (4F\/i)
£ B (XR) d

Am folosit mai sus inegalitatea Ionescu-WeitzenbockZ:a2 > 4F\/§.

=(443)" F.

Egalitatea are loc daca si numai daca triunghiul este echilateral.

Inegalitatea lui Yang:( generalized Radon inequality).

ifa, >20,b, >0,r 20,5 >0,7 >5+1then
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,
n
a > \k=l

a
—, equality occurs—-=-2=..—2

a
k=1 b;: (Z”:bkj b1 bz bn
k=1

Problema906.

fm>0,Me Int(AABC) ,d,,d,,d_distances of point M to the sides BC,CA, AB then

h_a ! m+1
o

D.M.Batinetu-Giurgiu, Daniel Sitaru,RMM 9/2025

Solutie

o2 -2l 2z el

Egalitatea are loc daca si numai daca triunghiul este echilateral.

Remarca.

1).fneN,M e Int(AABC) ,d,,d,,d_distances of point M to the sides BC,CA, AB then

ma ’ n+l
Z(d J >3,

a

2)fneN,Me Int(AABC) ,d,,d,,d_distances of point M to the sides BC,CA, AB then

Wa ' n+l
Z(dj >3

a

3)IfneN,M e ]nt(AABC) ,d_,d,,d_distances of point M to the sides BC,CA, AB then

S_a ’ n+l
Z[d J >3

a
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Dezvoltari, Marin Chirciu

Problema907.

If m > 0thenin AABC

m+2 m+2

2
Z cot™! 4> F.
h" 3"

D.M.Batinetu-Giurgiu, Daniel Sitaru, RMM 9/2025

Solutie

m

2m+2 (a2 cot A)m+l Radon (z a’ cot A)m+1

2
cot™ 4=3"L —cot™ 4= >

LHS ="

a +
. =
hll

(4F)m+l ~ 2m+2

F=RHS .

Egalitatea are loc daca si numai daca triunghiul este echilateral.
Remarca.

If m > 0then in acute AABC

m+2
a
Z W

a

tan™! 4>3-2"F .

Marin Chirciu
Problema908.

If m > 0thenin AABC

2m+1 2m+1

Z 4 cot"™ A>

F".

m

D.M.Batinetu-Giurgiu, Daniel Sitaru, RMM 9/2025

Solutie
LHS = a2m+1 - Sy a2m+2 - i (Cl2 cot A)m+1 ) . 2 ) - Ho1>de,
=2 7 cot"" A=} ah, cot _ZT_FZ(CI cot ) >
- 2 m+l m+1 et
Hoge;L(Za cotA) :L(4F) :22 IFm:RHS_
2F 3" 2F 3" 3"

Am folosit mai susidentitatea in triunghi Zaz cotA=4F .
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Remarca.

If m > Othen in acute AABC

2m+1

D "h tan""! A>12(4F)".

Marin Chirciu
Problema909.

IfM € Int(A4BC), g, g,, g, lengths of Gergonne’s cevians, d,,d, ,d, distances of point M to the
sides BC,CA, AB then

Z(%)z >27,

a

D.M.Batinetu-Giurgiu, Daniel Sitaru, RMM 9/2025
Solutie

ones{5) {5l s o

Remarca.

IfM € Int(AABC), g ,g,,g. lengths of Gergonne’s cevians, d.,d, ,d_ distances of point M to the
sides BC,CA, AB and n € N then

& ’ n+l
Z(d] >3

a

Marin Chirciu
Problema1000.

Solve in real numbers the system:
4 2
X' +2y°+9=8xy

Y +227+9=8yz.
z+2x7 +9=8zx
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Oscar Reynaga Alarcon, Mathematics(College and High School)12/2024

Solutie

Adunand cele trei ecuatii obtinem:

D x> P +27=8) 1y < Z(xz —3)2 +8) X =8> xy <
<:>Z:(x2—3)2+421(x—y)2 —0eo =)' ==3c x=y=z=+3.

Multimea solutiilor sistemului este S = {(«/5, \/3_,«/§),<—«/§, —\/3_,—«/?:)} .

Remarca.

Let A > O fixed. Solve in real numbers the system:

x4+(7»—4)y2+4=7»xy
y4+(X—4)zz+4:7»yz.
z4+(K—4)x2+4:kzx

Marin Chirciu

Solutie

Multimea solutiilor sistemului este S = {(\/5,\/2_,\/5),(—\/5,—\/2_,—\/5)} .

Problemal1001.

5020. Ifa,b,c >0, abc =1 then
Z lna < O
1+a+ab
Mihaela Berindeanu, Bucuresti,Crux Math,Feb 2025

Solutie

Inb alnb alnb  Inc ablnc ablnc
Avem: = =

= = si = = .
l+b+bc a+ab+abc a+ab+1" l+c+ca ab+abc+a’bc ab+1+a

Obtinem:

Jensen
Ina _lna+alnb+ablnc z lna+ab+abc=lna+ab+1=1n1:0=RHS,

LHS = =
Z:1+a+ab l+a+ab 1+a+ab 1+a+ab

Egalitatea are loc daca si numaidacia=b=c=1.

Problemal002.
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ifa,b,ceN,2+2" +2¢ =148 then finda+b+c.

Solutie

2

2427427 =148 = 2/ (1427 +27)=2" 3T &1
1427

2b—2 =22
277427 =36 = 277 (14277)=2" 9 & B
1427 =9
{b=4
= .
c=7

obtinem(a,b,¢)=(2,4,7) = a+b+c=2+4+7=13,
Remarca.

ifa,b,ceN,3*+3"+3°=279then finda+b+c.

Solutie
obtinem(a,b,¢)=(2,3,5) = a+b+c=2+3+5=10.
Problema1002.

Ifa,b,c,d >0, abcd =1then

! >1
(1+a)
Solutie
Lema.
Ifa,b >0 then
1 N 1 S 1

(1+a)2 (1+a)2 Cl+ab’

Demonstratie

www.mateinfo.ro

Qulam Rza Zeynalli, Math 9/2025

“=)? a=2
c—a A b-2 c-2 .
+2% =37 277427 =36

h=4 bh=4
c—4 < —
277 =8 c—4=3

Marin Chirciu

China Mathematical Olympiad 2005
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1 1 1

> b(a—b) +(ab—1)">0 =b=1.
(1+a)2+(1+a)2 1+ab<:>a (a=b)" +(ab-1) cu egal pentrud

Lema (1)
LHS =Y 1 > > Ly L Shioras,
(1+a) l+ab 1+cd

1)
>l < 2+ab+cd2(1+ab)(l+cd) < 1>abed , veziabed =1.

unde +
1+ab 1+cd

Egalitatea are loc dacd si numaidacia=b=c=d =1.
Problemal003.
Ifa,b,c > 0then

b+c> Za N Zab
> 42“ 22“

Hoang Le Nhat Thung, Vietham

Solutie.
LHSZ”ZCZ(%%Jz(%ﬂu—zjz[@—z]g@g—z))%
4 >a (Za +2Zab) a ) ab
(Zab) ) > ab _4%2 +2>4§a +2§a2:RHS'
a’ M a ab 5
unde4§ab+224za +2§a <:>Za ZZab.

Egalitatea are loc dacd si numai dacd a=b=c.

Remarca.

Ifa,b,c >0 and A <4 then

Marin Chirciu

Solutie.
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LHs =y 2t (%Jrg)_z[%%u—z}_z[@_%g@g—z»z_é_

a

4(2 ) (Za +22ab) Za . (;) Z 2 Zab
Zab Zab —4Za 2> ﬂza +(6—-4) RHS,

2 Z
unde4z +2(£/IZ (6 /1 z = 4t+2>/1t+6tﬂ<:>

Za

= (4—/1)t2 +2t+1-620 & (t—l)l:(4—ft)t+6—ft]20, carerezultd dint =1, vezi

Zaz 22absii£4.

Egalitatea are loc dacd si numaidacd a=b=c.
Problemal004.

Solve for reals

a+b+c+d=20
ab+ac+ad+bc+bd +cd =150

Sanong Huayrerai, Math 9/2025

a+b+c+d=20 - (a+b+c+d)2=400
ab+ac+ ad +bc+bd +cd =150 2(ab+ac+ad+bc+bd+cd):300

{Za +2>"ab =400 {Zazzloo

2Y ab=300 D ab=150"
Calculzm > (a—=5)" = 4> 10> a+100=100-10-20+100 =0,

pin Y (a-5) =0« a=b=c=dsi».a=20 < (a,b,c,d)=(L1L1),
Remarca.
Let be A > 0 fixed. Solve for reals

a+b+c+d =42
ab+ac+ad+bc+bd+cd =61*
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Marin Chirciu

Solutie

a+b+c+d=42 - (a+b+c+d) =161° -
ab+ac+ad +bc+bd +cd =64 " |2(ab+ac+ad +bc+bd +cd)=124°

+2> ab=164" =4’
@{Za 423 @{Za

2Y ab=124 D ab=61""
Calculzm > (a—2) = a* =22 a+42> =42> —20-4A+427 =0,
Din> (a-1) =0 <> a=b=c=dsiy a=41 < (a,bc,d)=(1AA1).

Problemal1005.

Solve for reals
(x* +7x—4) =4(x* +4)(7x-8).

Bahadur Heydarov, Math 9/2025

Solutie

(x* +7x—4) =4(x* +4)(7x-8) = (x> +4+7x-8) =4(x* +4)(7x-8) =

o (a+b) =4ab = (a-b) =0 > a=b <’ +4=Tx-8 &’ ~Tx+12=0 &
o xe{3,4}.

Remarca.

1). Let be A, a,b > 0 fixed. Solve for reals
(x> +bxta—c) =4(x* +a)(bx—c).
Solutie
(X +bxta—c) =4(x* +a)(bx—c) = (*+a+br—c) =4(x*+a)(bx—c) <

<:>(u+v)2=4uv <:>(u—v)2 =0 u=ve x+a=bx—-c < x*—-bx+a-c=0 &

xe{x,x,}.

2).Let be A,a,b > 0 fixed. Solve for reals
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(x2 +bx+),)2 :4(x2 +a)(bx—a+/1).
Solutie
(x2 +b)c+ﬁ,)2 =4(x2 +a)(bx—a+/l) = (x2 +a+bx+/t—a)2 =4(x2 +a)(bx+ﬂ,—a) =

<::>(u+v)2 = 4uy <:>(u—v)2 =0 u=ve xi+a=bx+i-a<x*-bx+2a-1=0

= xe{xl,x2}.

3). Let be A, a,b € R fixed. Solve for reals

(x2 +(a+b)x+}b)2 =4(x2 + i;abj((a+b)x+ ﬂ;abj.

Dezvoltari, Marin Chirciu

Solutie

(x2 +(a+b)x+ﬂb)2 =4(x2 n ﬂgabj((wrb)“/t—zabj -

PN (x2 +(a+b)x+ﬂ)2 :4(x2 + ﬂzabj((a%)“ /I—Zabj N

- (u+v)2 =4duy & (u—v)2 =0 > uUu=ve x? +/1+2ab =(a+b)x+ﬂ_ab =
= X’ —(a+b)x+ab=0 = xe{a,b},
Problema1006.
5068. InAABC
4R I 1 2
Fe
Nguyen Viet Hung, Vietnam, Crux Math, Sep2025
Solutie

Folosind H(I"a +I’2)) = 4Rp2 Sir,nr. = rp2 obtinem M - ﬁ
rhror

r +r CBS
LHS:4_R:M:H(1+r_bj:[l+r_bJ[l+r_cJ(l+r_”j > (14.2’}(14.
¥ e e Y T F. Y

=

T
%

J

3
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a

(125 Jgj[l+;_bj@&+5%@2m,3,

2 2
r.oor a +b
cuegal pentru—- =< <7’ =11, & (p—c)2 =(p—a)(p-b) = c=
noor, a+b
_ . . . a’+b’
Egalitatea are loc daca si numai daca ¢ = .
a+b
Remarca.
InAABC
1 1 2 12R
—+— ( r, + ra) <—.
) (aNA
Solutie
Lema.
InAABC

(Lol <.

r, r

www.mateinfo.ro

Marin Chirciu

LHS = Z[%JFVLJ(\/ZJF\/Z)Z Lzaz4—R _BR_ RHS', cu egal dacd si numai dacé
a b

r r

a2+ 2 '

c= sianaloagele<> a=b=c.
a+b

Problemal007.

Solve for reals

2 % 2 2V
2x°+3x-5 N 2x"+5x-3 4
x+1 x+1 '

Bahadur Heydarov, Math 9/2025

Solutie

x+1 x+1 x+1 x+1

2 2 2 2 2 2 2
(2)6 +3x—5j +[2x +5x—3j _4<:>(2x +3x—5+2_2J +[2x +5x-3
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2 2 2 2
| BN | [ BN (1 2) =4 o2 —d=0 10,2},
x+1 x+1

g — 1
Cazull). Dacad t=0 <:>2x+—5f3:0 & 23 +5x-3=0 @xe{—&z}.
X+

2 - =5
Cazul2). Daca r=2 <:>2x+—5f3=2 < 2x*+3x-5=0 @xe{yal}-
X+

. y - =5
Multimea solutiilor ecuatiei este este S = —3,?,5,1 )

Remarca.

Let be A,a,b > 0 fixed. Solve for reals

Ax*+ax—b 2+ /1x2+(a+2)x—b+2 2_4
x+1 x+1 '

Marin Chirciu

Solutie

Ax*+ax—b 2+ /1x2+(a+2)x—b+2 2_4@
x+1 x+1

2 - P (At +(a+2)x—b+2Y
A tax=b o ) (A +(at2)x PN
x+1 x+1

Ax? +(a+2)x—b+2 _2j2 +[/Ix2 +(a+2)x—b+2}2 B

x+1 x+1

o2+ =d o (t-2)+ =4 20 -4 =0 =1{0,2}.

Ax* +(a+2)x—b+2
x+1

Cazull). Dacda 1 =0 < =0 /1x2+(a+2)x—b+2 = xe{xl,xz},
/1x2+(a+2)x—b+2

=2 < Al +ax—-b=0 <:>X€{x3,x4}-
x+1

Cazul2).Dacd t=2 <

Multimea solutiilor ecuatiei este este S = {xl,xz,x3,x4} .

Problemal008.

5017.1f x,y,z>0,x+y+z=1then
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(1-x)(1-7)(1-2) 2 ¢ 30z .

Michel Bataille, France, Crux Math, Feb2025

Solutie

Folosim pgr -Method. Notam p = Zx =lg= ny,r =X)z.

Mg
LHS:(l—x)(l—y)(l—z)=1—Zx+2xy—xyZ=l—l+q—r:q—rzgx/ngHS,

(OF 8
undeq—r25«/3_r = q2r+§\/3_r, care rezulta dian@,vezi

qz=(xy+yz+zx)2Z3xyz(x+y+z)z3xyz=3r,
Ramane sa aratam ca:
8 1
3r2r+§J37 = 9Br 29 +83r < \3r >9r < 3r =817 e r< oz verl

AG
l=x+y+z2>33xy :33/;:>r321—7.

Egalitatea are loc dacd si numaidacd x=y=z= 3 sau (x, y,z) = (1, 0,0) si permutdrile sale.

Remarca.

1).1f x,,z220,x+y+z=1and0< A <Ithen

(-(i-)(a-2)z ) e

Solutie

2). In AABC holds:

Solutie
Lema.

If x,y,z>0,x+y+z=1then
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(1-x)(1-7)(1-2) 2 ¢ 30z .

Solutie

roror r 167
Folosind Lema pentru (X,y,Z) = [_,—,—J obtinem: H(l——] 2

Y
oY
Y

3). In AABC holds:

Dezvoltari, Marin Chirciu
Solutie
Lema.

If x,y,z>0,x+y+z=1then

Folosind Lema pentru (X,y,Z) = (hi’hL’hL] obtinem: H[l _hij 2 7R
a b c a

Egalitatea are loc daca si numai daca triunghiul este echilateral.
Problemal009.

J711. If x e R then

| 2x N 26x |Sl
> +1 x*+36| 10

An Zhenping, China, Mathematical Reflections, Nr.5/2025

Solution .

ox | 7 T _ x 6x _ 7

We have |— +— < = <= +— <—.
XAl 436710 10 X +1 43610

The inequality on the right:

X T 108 4376 60x+3620 < (x—2) (x=3) 20,
P+l 436 10

Equality occurs ifand only if x =2 orx =3.
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The inequality on the left:

T X & < xt 10X +376% +60x+36 20 <> (x+2)’ (x+3)° 20.

10 x*+1 x*+36

Equality occurs ifand only if x =—2orx=-3.
Problemal010.

Ifa,b,c,x,y,z>0 then

Za +Z 2 (a+b+c).

bx+cy x+y
D.M.Batinetu-Giurgiu, Dan Nanuti, RMM 9/2025

Solutie

2
LHS:ZL(?+%J§Z2 @ —2 =2y “ S, (29)

(bx+cy) (bx+cy) bx+cy Z(bx+cy) -

=2 (Za)2 = 2 (a+b+c):RHS.

(x+y)2a

Egalitatea are loc daca si numaidacaa=b=c.

Remarca.

ifa,b,c,x,y,z>0,a+b+c=3andn e Nthen

za2n+1+z a _> 6

(bx+cy) x+y’

Marin Chirciu

Solutie

n+l
LHS = Z a2n+1 > 22 2n+l | — 22 a" Holder I(Za) —
(bx+cy (bx+cy bx+cy 3” Z(bx+cy)

(Za) - 2 )(Za)" - -1 (2 3= ° = RHS .

3”’1(x+y)Za 3”’1(x+y x+y) xX+y
Egalitatea are loc daca si numaidacaa=b=c.

Problemal011.
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Ifx,y,z>0,in AABC holds:

y+z)h; F°

Y T

D.M.Batinetu-Giurgiu, Claudia Nanuti, RMM 9/2025
Solutie

X 1 X 2““;””” 1 \/5
= = > -24J]3F =—=RHS .
Z( + )(2FJ2 4Fzzy+za AF? V3 F
y+z)| =

a

LHS =Y

a’> 2\/§F .

Am folosit mai sus: Inegalitatea lui Tsitsifas: Z
y+z

Egalitatea are loc daca si numai daca triunghiul este echilateral six=y =z .
Remarca.

Ifx,y,z>0,in AABC holds:

X 1
Z( 422F2'

y+z)ha
Marin Chirciu
Solutie
X 1 x 4Tsintsifas 1 ) 1
LHS =) —— = = a = -8F° = = RHS .
2 y+z)h4 2 2FY! 16F4Zy+z 16F* 2F?
b2y

Egalitatea are loc daca si numai daca triunghiul este echilateral six=y =z .

Detaliu.
In AABC
X
at+ Y b+ ¢*>8F?, undex,y,z>0.
y+z zZ+X X+y
Crux Mathematicorum, 11/1986, George Tsintsifas, Grecia
Solutie.
4 X+ y +z 4 4 Bergstrom
Avemz Z +1-1|a =Z—a —Za >
y+z y+z y+z
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2(x+y+ M— at=(x+y+ —(Zaz)z - a4——l a22— a' =
2lreyea) iy =) Yot = (2] -2d'

2(x+y+z)

2Zb202 _Za4 2[174 +p’ (272 —8Rr)+r2 (4R+r)2]—2[p4 -p’ (8Rr+6r2)+r2 (4R+r)2}
- 2 B 2
=8’ p° =8F".

Problemal012.
Solve for reals
(x=2y) +20=12x(1-x)+6y(4-y).
Conexiuni-Braila-Mai -1995, L:25
Solutie
(x=2») +20=12x(1-x)+6y(4—y) < 13x> +10)? +20 = 12x + 24y +4xy <

2

& 142 +14)7 +56 = x> +4)% +36-+12x+ 24y +dxy <> 14(x* + )7 +4) = (x+2y +6)

2

Avem(1+4+9)(x2+y2+4) > (x+2y+6)2, cu egal pentruTz % == (x,y)=[§,§j.

Remarca.
Let be A > O fixed. Solve for reals
(x—=2p) +2027 =12x(A—x)+6y(42 ).
Marin Chirciu

Solutie

(x=2y)" +202* =12x(A—x)+ 6y (42— p) < 13x% +10y7 +204° = 12Ax+ 244y +4xy <
< 14x° +14)° +564° =x° +4)° +364% +6Ax +124y +4xy <

14(x2 +y° +4/12) = (x+2y+6/1)2.

Avem (1+4+9)(x2 er2 +422)C§(x+2y+6ﬂ)2 , cu egal pentru% zgz% i

2 42)

Q(x’y):( 373
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Problemal1014.

$710.1fa,b,c 20 , Y a=> ab>0then

Zaz +5abc =8 .

Marius Stanean, Zaldu, Mathematical Reflections Nr.5/2025

Solution.

Using pgr -Method : p ZZa,q =Zab,r =abc we have prove p=q >0 = p° —2g+5r>8,
p=q=p —2p+5r=8.

Getp’>3q,p=q=p >3p=>p23.

We distinguish the cases:

Casel).If p°>4q,p=q=>p >dp =>p>4 =

p>4

LHS:p2—2p+5r:p(p—Z)+5r > 4(4—2)+5r:8+5r28=RHS.

Case2).If p®<4q,p=q = p’<4p => p<4=3<p<4,

4 2 .3
Using p° —4pg+9r>0,p=q :>p3—4p2+9r20:>r2u.

Schur 23
LHS =p* -2p+5r > p2—2p+5-4pr28:RHS,

2 3
where p* —2p+ "”’T_pgs < 5p°-29p" +18p+72<0 < (p-3)(p—-4)(5p+6)<0,

resulting from3 < p <4,

Equality occurs if and only if p =3 or p =4 that is(a,b,c) = (2, 2,0) and permutations, or
a=b=c=1.

Problema1015.

If x, v,z > 0then
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Solutie

2
L5 = 2 P p— _ A2 sy x ¢ 4% )
27ny Tx+y+z 272xy 7x* +xy+xz 27ny Z:(%c2 +xy+xz)

DRI 020 M) WD W) YR e R PV

27ny 7y X +2) xy 27ny 7Y X +2) xy 27q Tt+2q

()
> B RHS,
27

(1)
g 142 013

& 282 —56tq+28¢7 >0 <> 28(t—¢) 0.
27q  Tir2q° 27 E (t=4)

Egalitatea are loc dacd sinumaidacd x=y==z.
Remarca.

Ifx,y,z>0and A >1then

ﬂle Ly _ SA+4

/1+2 D xy lx+y+z_(g+2)2'
Marin Chirciu
Solutie
— 2 2
v 12)'Zx by 2(A- IZx by S
(2+2) ny /1x+y+z (A+2) ny AX"+xy+xz
c22-03x (B 20-nFe (X
S (A+2) 2w Z(ix2+xy+xz) (2+2) 2w /IZx +2ny
2(A-1 Zx Zx +2ny Zx—thy “12(A- 1) t+2q (1) 51+4 ey

(A+2) ny Y X +2) xy (A+2) ¢ /1t+2q (/1+2)

2(1—1)£+ t+2q 0 54+4
(A+2) q A+2q (2+2)

unde

< 20(A-1) —4A(A-1)tg+22(A-1)q’ 20 =

< 24(2-1)(t-q) 0.
Egalitatea are loc dacd sinumaidacd x=y==z.

Problemal016
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Solve for reals

ﬁ+i=42—9\/7c—\/},

x y

Sanong Huayrerai, Math 9/2025

Solutie

36,9 _pofi-dres[3 volz )il i lia
ﬁ+ﬁ_429\/_\/; [\/;%/_j(ﬁ\/ﬂm

LHS=(%+9x/¥]+{%+ﬁj§2\/3—\/§-9\&+2\/i-\/;=2-18+2~3=42=RHS,

Ny
36 9
cu egal pentru — = 9/x si—=\/y < x=4siy=9.
VX Y

Remarca.

1). Let be A,n,a,b > 0 fixed. Solve for reals

/1+
NS

Sl

Solutie

A n
Deducem ca (x,y) = (—,Z este solutia unica a ecuatiei.
a

2). Solve for reals

(/1+1)2

Jx

n
+

N

Solutie
Cazul (/1, n,a,b) = ((l+1)2 ,nz,nz,l) in problema de mai sus..

2
. (A+1) N -
Deducem ca (x,y) =|———,n" |este solutia unica a ecuatiei.
n

Problemal017.

(Va4 )-aF by

=2n(/1+2)—n2\/;—\/;.

Dezvoltari, Marin Chirciu
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Solve for reals

(Frr6+33=x)(2+33f(x+6)(3-x) ) =24.

Nguyen Hung Cuong, Vietnam, RMM 9/2025

Solutie

U {a=%/x+6 { @ +b' =9 {(a+b)3—3ab(a+b)=9
Notam ( =

b:3/3—x:> a+b)(2+3ab):24<:> (a+b)(2+3ab)=24
2(12—a-5b
(a+bf—3dﬂa+b)=9 (a+bf—~l—;f%—)(a+b)=9
o L o o
3qp = 2120-0) 1 202-a-b)
a+b uth
(a+b) +2(a+b)-33=0 a+b=3 dib3
TV gy 2U2-a-b) 3abzw©{ab=2 <
a+b a+b

< (a,b)e {(1,2),(2,1)} = xe{-52}.

1). Letbe 1>0,7>0,k>0,u>0,v>0,1+n=u’+V" fixed. Solve for reals

(V24 n=x ) e+ 33w+ 2) (=) ) = () (ke +30v)

Solutie
Multimea solutiilor ecuatiei este S = {u3 -,V —ﬂ} )
2). letbeA>0,n>0,k >0, A+n=09fixed. Solve for reals
(Y2 +3m=x)(k+33(x + 2) (n=x) | =3(k +6).
Dezvoltari, Marin Chirciu
Solutie
Ludm u =2,v=1 in problema de mai sus. Multimea solutiilor ecuatiei este S = {8—/1,1—/1} .

Problemal018.

Solve for reals
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1 1

1 1
(x+19)s =23 =(x—-19)3 .
Sanong Huayrerai, Math 9/2025

Solutie

a=x+19 % é % @ =b =2
Notém{ a’—b’=2

= (1 1y 2 12 =
b=x-19" | 4p-38 (bj[bbjgg

1

Lo

a’-b3>=2 a’—-b3=23

Sy 12 112 Sy L Y S92 1
23 (cﬁ +a’b? +b3J:38 23 [(eﬁ —b3j +3a3b3]38 23 [23 +3a3b3]:38

1 1 1 [ 1 | | |

a?_b§:23 §_b§=2§ 13 _ 3
= O P 1@ =D =2 g6

(RN | T
243.2343p% =38 (2ab)s =12 2ab=12

W | =
W —
Q
|
S
w
Il
[\
w

< (x+19)(x-19) =864 < x> —19° =864 < x* =1225 < x =435

Remarca.

1).Let be 0 < n <21 fixed. Solve for reals

1 1

(x+/1)§ —n3 :(x—/l)%.

Solutie

3
1(24A—n
Multimea solutiilor ecuatiei este S = i\//12+—( 3 j
n

2). Let be A > 0 fixed. Solve for reals
1 1 1
(x+ﬂ,)3 —(2/1)3 = (x—ﬂ)3 .
Dezvoltari, Marin Chirciu

Solutie

Luamn =2A an problema de mai sus.

Multimea solutiilor ecuatiei este S = {—l, /1} )
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Problemal1019.

Ifa,b,c>0

(a3 +b+c*+3
H(a2b+1)

George Apostolopoulos, Greece, RMM 12/2024

3
Voo

Solutie.
Lema
Ifa,b,c>0
a+b+c>a’b+b’c+c’a.
Demonstratie.

AM -GM
3 3 3 2 . . v . e e . "
a +a +b> > 3a’b, se scriu si celelalte doud inegalitati analoage si se sumeaza.

Folosind Lema este sufficient sa aratam ca:

(azb +b’c+cta+ 3)3

H(azb + 1)

Inegalitatea se scrie: ()Hrerz)3 > 27xyz, vezi AM-GM.

> 27, care rezultd din substitutia (a2b+l,bzc+l,cza + 1) =(x,»,2).

Egalitatea are loc dacd sinumaidacd x=y=z<>a=b=c.

Remarca.
Ifa,b,c,d >0
4 14, 4 4 4
(a +b"+c"+d +4)
3 >256.
H(a b+1)
Marin Chirciu

Solutie.
Lema
Ifa,b,c>0

at+bt+ct+dt >a’b+be+Pd+dla.
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Demonstratie.

AM -GM
4 4 4 4 3 . . .. v . v
a’ +a +a +b" = 4a’b, sescriusicelelalte trei inegalitdti analoage si se sumeaza.

Folosind Lema este sufficient sa aratam ca:
4
(a3b+b3c+c3d +d’a +4)

H(aSb + 1)

(ab+1Lbc+l’d+1,d°a+1)=(x,p,z2.1).

> 256, care rezultd din substitutia

Inegalitatea se scrie: (x+y +z+ t)4 > 256xyzt , vezi AM-GM.
Egalitatea are locdacd sinumaidacd x=y=z=t<>a=b=c=d.
Problema1020.

J714.16x,,22 0, x> + > +2° +xyz =4 then

ny+%112x2—2xy >3,

Marius Stanean, Zalau, Mathematical Reflections, Nr.5/2025

Solution.

Using the substitution (x, y,z) = (2 cos A,2cos B,2cos C) , AABC non obtuse, we have:

ZXJH'%‘,ZXZ D23 42‘003AcosB+%\/4Z:cos2 A-4) cosAcos B >3

= 4ZCosAcosB+3\/ZcoszA—ZcosAcosB >3

2 2 2 2 2 2 2 2 2
—a.? +r24R +3\/6R +4Rr—2|-r PP +r24R 53 e
4R 2R 4R
pz+l"2 2 2 p2+}”2
2 2
= #3J(4R+r) =3p* 27 < 3J(4R+r) =3p" 27~ =

2, 2
o 9((4R+r)2—3p2)2(7—p1;r J

= p’ (291’32 —8r*—4p? ) >32R* —T2R*r —65R*r* +4r*, resulting from Walker-Gerretsen
inequality 2R> +8Rr +3r> < p> <4R> +4Rr+3r.
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It remains to show that:

(2R* +8Rr +37 )(29R2 —8/° —4(4R* +4Rr +31° )) >32R* —T2R*r —65R*r> +4r*

Equality occurs if and only if the triangle is equilateral.

Problem1021.

S711. InAABC holds
A
tan —
2—222;_
»B-C sin B+sinC

COoS

Mihaela Berindeanu, Bucuresti, Mathematical Reflections, Nr.5/2025

Solution .

_ B-C b+c . A
Using cos = Sin — we have:

a
sin —
2
t 4 t
an — _ anz _ cosz _ &2 _ 24> _
_ 2 2 2 .
cosszC (b+csin’4j (b+2‘3)7sin2é (b+c) sin;[cos;l (b sin4
a a 2
2d° 4aR tan~; a

= = = LHS =) ——F5==4R) ——

(b+c)2§ (b+c)2 CoszB;C (b+c)
RHS =)’ 1 => 1 =2R)’ L

sin B +sin C b e b+c
2R 2R
a 1 a 1
4R >2R 2 >

We have to show that LHS > RHS < Z(b+c)2 Zb+c = Z(b+c)2 Zb+c'

resulting from:

(z 1 jz

Chebyshev 1 1 Titu b +c @) 1

p) P S P >2%g. >
Z(b+0)2 ) 3Zaz(b+6)2>3za 3 AT
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(Zblcjz “;Z

where % Za

2 1
—>» a-y —— 21, resulting from:
92 Z“b+c g

b+c

Ti ltu

_z Zb+c z Zb+c _zz ZZa

Equality occurs if and only if the triangle is equilateral.

Problemal022.

S712.1fx,y,z >0, xy+ yz+ zx + xyz = 4 then

1 1 1
—+ Dy —22> —.
S Yy
Mircea Lascu, Zaldu, Mathematical Reflections, Nr.5/2025

Solution.

=1.

Xy+yz+zx+xyz = 4<:>Z 2
X+

2y LY(p ext (s oxlinley iyt o
x+2 X x X X x> X Xy
syYliylsoyl
X x’ Xy
Equality occursifandonlyif x=y=z=1.

Remark.

ifx,y,z>0,xy+yz+zx+xyz=4and A >1then

1
A —+ ﬂ+1 .
S+ Yiz(T s
Solution

=1.

Xy+yz+zx+xyz = 4<:>Z 2
X+

X421 (1Y x+2 1Y 1 2 1 2
o] P2 RSP DR RS M0 IS Jad Yo B

X x+2
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= Zl+Z‘i > 22i (1)
x x’ xy

X

Lot L oonsytlsaonsy L
YLy lopaztaeazle

Add inequalities (1) si (2) get: Zl +ﬂ,zi2 > (/1+1)Zi )
X X Xy

Equality occursifandonlyif x=y=z=1.
Problemal023.

J713.1fa,b,c >0, ab+ bc+ ca =3abc then

(a+b+c)3

1<abc < )
12(a+b+c)—9

Titu Andreescu, USA, Mathematical Reflections, Nr.5/2025

Solution.

AM -GM ) 2
1). 1<abc, see: 3abc=ab+bc+ca = 33 (abc) =abc>3} (abc) =1<abc.

Use pgr -Method. Let p = Za,q = Zab,r =abc .

3 3 3

p p 3

< &g < < p’—4pg+3g=>0,
12p-9 1 4p-3 Pt

g=3r=r< P_ 9«
12p-9 3

see Schur inequality p° —4pg+9r>0,3r=q < p’ —4pg+3g=>0.
Equality occursifandonlyif a=b=c=1.
Remark.

ifa,b,c>0,ab+bc+ca=3abc and A <12 then

(a+b+c)3

>abc .
A(atbic)-3(A-9) ¢

Marin Chirciu

Solution.
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Use pgr -Method. Let p = Za,q = Zab,r =abc .

q=3r= p—z%,

see Schur inequality p° —4pg+9r>0,3r=q < p’ —4pg+39>0 < p’ >4pg—3q.
It suffices to prove:

4p-3
ﬂp—3(/1—9)

4pq—3q

1
T 3(7-0) >— o (12-2)p=3(12-2 >3 see:
/1[7—3(],—9) 3<:>( )p ( ),by1§123ndp>3,see

q
2= &
3

3abc=ab+bc+ca é 33 (abc)2 =abcz=3 (abc)2 =abc>1.

AM -GM abc>1

p=a+b+c > 3abc > 3.
Equality occursifandonlyif a=b=c=1.

Problemal1024.
T
fO<x< 5 then

tan x cotx 1
+ +
1+cotx 2 1+tanx

>3
2

Créaciun Gheorghe, Mathematical Inequalities9/2025
Solutie

Cu substitutia tan x =¢ > 0 obtinem:

1
. 2 )
LHS = tan x +COtx+ 1 _t A 1 _t +i+ 1 2§=RHS,
l+cotx 2 l+tanx 1+1 2 1+t t+1 2t 1+t 2
t
11 03

undet—+—+—2—<:>2t3—3t2+120<:>(t—1)2(2t+1)20.
t+1 2t 1+t 2

V4 T
Egalitatea are loc dacd si numaidacdz=1 < tanx=1,0<x< E & x= Z

Remarca.

1). If0<x<%and/120then
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tan x cotx 1 S 3

A+cotx A+1 A+tanx A+1°

Solutie

Cu substitutia tan x =¢ > 0 obtinem:

2 )
tan x +cotx+ 1 t 1 1 N 3 RS

LHS = = + + > = ,
A+cotx A+1 A+tanx Ar+1 (A+1)t A+t A+1

£ 1 1 ® 3
+ + > =
At+1 (A+1) A+t A+1

unde
(A1)t + (A7 =22)8 +(247 +24-3)7 +(A* —24+2)t+ 220 <

e (t=1) ((A+1)2 +(22+2)t+2)20.

V4
Egalitatea are loc dacd sinumaidaciz=1 < tanx=1,0<x<— & x =

z
4

V4
2).1f0<x< Ethen

tan x cotx 1
+ >1.

+ 2
2+cotx 3 2+tanx

Dezvoltari, Marin Chirciu

Solutie
Seia A =21in problema de mai sus. so|ytia ecuatiei este ¥ = z
Problema1025.
Ifx,y>0,x+y=2,in AABC hods:

[T(ad +2)=36\3F .

D.M.Batinetu-Giurgiu, Claudia Nanuti, RMM 8/2025

Solutie
Lema
Ifa,b,c,t >0
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(a+b+c)2t2.

AW

1_[(412 +t)2

Hojoo Lee Inequality

LS H(a%y N 2)Hoj;LeL)% . 4(2“%)2 53(33’1—[\&@)2 = 3(3,6,(abc)x+y )2 _ 3(36 (abc)2 )2 =

2 Carlitz
=3.9(abe)s = 272 363F = RHS .

B

P X X 2
Egalitatea are loc dacd si numai dac \/a b’ = x/b ¢’ = \/c a’ = \/;,a =b=c=1.

Remarca.
ifx,y,A,n>0,x+y=n,in AABC hods:

n

[Tl 2225 (4]

Marin Chirciu
Solutie
Lema

Ifa,b,c,t >0

(a+b+c)212.

AW

H(a2 +t)2

Hojoo Lee Inequality
ojooLee 2 2 2 2
s =T (e +2) 2" 52 (SNaw ) S I | =24 (silane)™ ) -

=

3n n
2 2 n Carlitz 2 23 2 D)
T 72 4 1

2 Carlitz 4F
Am folosit mai sus: Inegalitatea lui Carlitz: (abc)3 > —

B

X X X 2’
Egalitatea are loc dac3 si numai dacé\/a b’ =\/b c’ =\/c a’ :\/; ,a=b=c.
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Problemal1026.

299.1fm>0and M € Int(AABC), F, = Aria| MBC|, F, = Aria| MCA|, F, = Aria[ MCA]then

T (a3) F

F;)m

D.M.Batinetu-Giurgiu, Dan Nanuti, RMM 9/2025

Solutie

m+1
B a2m+2 B (aZ )”Hl Radon (Z a2 )m+1 -w <4F‘\/§)

b
. . . . . 2
Am folosit mai sus:inegalitatea lonescu-Weitzenbock: Za > 4F\/§.

=(43) F.

Egalitatea are loc daca si numai daca triunghiul este echilateral.

Remarca.
fm>0and M € Int(AABC), F, = Aria[ MBC|, F, = Aria[ MCA], F, = Aria| MCA]then

4m+4

a
Z 2 42m+2 Fm+2 .

m

b

Marin Chirciu

Solutie

LHS = Z a*"t _ Z (a4 )WI Ra;on (Z at )m+1 Gogner (161’72 )m+l ey,

F;)m Fz‘m - (ZFZ’)m - Fm
Problemal1027.
296. InAABC

3
> L _>4F.
h,+h,
D.M.Batinetu, Claudia Nanuti, RMM 9/2025
Solutie
3 3
3 Holder a 2 Zha Spﬁ 3 2 Mitrinovic

LHS =Y 4> (2.9) (2p) S 80" 40T pps

h+h 3> (h+h) 325k 6p3 W3
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Egalitatea are loc daca si numai daca triunghiul este echilateral.

Remarca.
InAABC
R3p
2Rp < < .
) P Zh Th 27
Solutie
4Rp(p* -3r° —4R
Folosimz 4 = p(2p 3 - r)
h,+h p +r +2Rr
IZﬁr(R—r)SZ 36\/§R(R—r).
2). Ty * T
Solutie
Lema.
FoIost R—r)

rb+r

3 3
Z a ££ a -
2r = h,+h,

h+r.

Solutie

3 4Rp(p* -3r* —4R
—4p R—r);iz ¢ - p(p i r)'

Folosind Z

n,+r, h, +h, p>+7r*+2Rr
3
4 87 5o
2) hy+Ah,  A+1
2n+1 1-n n
> ———=>2"".32 .—— neN,120.
h +Ah A+1
5) b 4
Problemal1028.
In acute AABC

www.mateinfo.ro

Dezvoltari, Marin Chirciu
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2 2 2
Zb]:# < 3RZcotA.
+c—a

Ertan Yildirim, Turkey, RMM 9/2017

Solutiel.
b2 +Cz—a2 Chebyshevl 1 1 1
LHS =2 *Tt¢ ~a 2 b’ 22 v 1 e Y
z b+c—a 32( re )Zb+c—a 3Za Z2(p—a)
1 1 4R + r Euter p°—r* —4Rr
=—-2(p*—r*—4Rr)— <3R-E— — -3R A=RH.
3 (p r r)2 o 3 o 3 Zcot S.

Egalitatea are loc daca si numai daca triunghiul este echilateral.

Remarca.
InAABC
2 2 2 2
(4R;—i’) ‘t:_—; < be:_cc_—; <2p.
Marin Chirciu
Solutie

2
b +c?—a* 5p°—(4R+r
Folosim identitatea Tn triunghi Z = ( ) .

b+c—a p
Problema1029.
InAABC
s R(4R+r)’
2(2R —r)
Kooi Inequality, Mathematical Inequalities9/2025
Solutie

_2p2 (2R—r)

Folosim identitatea in triunghi HT> = 4R*| 1 5~ |, unde I este punctul lui Gergonne,
R(4R + r)

adica intersectia dreptelor AA',BB',CC'" ,unde A", B’,C’ sunt punctele de contact ale cercului inscris
in AABC cu laturile BC,CA, AB .
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R(4R+r)’

Din HT> =4R*|1— .
2(2R—r)

. 2
> }ZO obtinem p” <

Egalitatea are loc daca si numai daca triunghiul este echilateral.

www.mateinfo.ro

Adil Abdullayev, Azerbaijan, RMM 9/2025

Problema1030.
In AABC
m’ Zi’z R
> —+ =2+,
. zrb’”c r
Solutie

Folosim identitatile Tn triunghi

2 p? (R+4r)—r(4R+r)2

z&: > ,Zra2:(4R+r)2—2p2,Zrbrc:

hr. pr
ZF R+4r) (4R+r)2+(4R+r)2—2p2_2+R
DY p'r P’ T
Remarca.
1). InAABC
3< = <—.
Zrbr
Solutie
> p*(R+4r)-r(4R+r)
FoIosimzm“ =p( * r)zr( +r)
nre pr
2). InAABC
ﬁ<z m, <3
R “hh

Solutie
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2(p2 +2r° —4Rr)+r(4R+r)3

2
p
Folosim Z ;zn;z =
b

4p2R2
3). InAABC
2 2
Sl c3<y e
hyh, hr.
Dezvoltari, Marin Chirciu
Solutie
m’ PZ(P2+2’”2—4R’”)+V(4R+7’)3 m’ pZ(R+4r)—r(4R+r)2
Folosimz = - ,siz L = >
hyh, 4p°R L. pr
Problemal1031.

Ifx,y,z>0,x2 +y2 +z? <3then

zm > ZZx .

Nguyen Van Hoa, Vietnam, Mathematical Inequalities9/2025
Solutie
Lema.
If 0 < x <3then

\/1+3x2_—1x2+§x+1.
4 4

Demonstratie

J1+3x 2%x2+§x+1 = 16(143x) 2 (2" +5x+4) < x* ~10x" +17x* ~8x <0

= x(x—1)2 (x—S)SO.

Lema

LHS =Y 1+3x > Z(;xz +%x+lj=%12x2 +%Zx+32_71-3+22x+3:

:%Jr%Z“x(gZZx:RHS,

M

unde%+%2x222x = ZxS3,vezi3ZZx2CZS%(Zx)2 :>3Zl(Zx)2 = ZxS3.

3
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Egalitatea are loc dacd si numaidacix =y =z=1.

Remarca.

Ifx,y,z>0,x2+yz+z2 S3and1£l£2+\/§then

ZWZ&ZL

Marin Chirciu
Solutie
Lema.

IfO < x <3then

2 2
LA A2, 3 -4t

2
1+(,1 —l)x = =

x+1.

Demonstratie

1+<22—1)x2 A" +24 1x2+3l 4/1+1x
22

+1 <
& x(x=1) (2-1)'| (2-1)' x-44(2+2) | <0.

Lama “A7+24-1 o 347 —44+1
LHS = ZJH A =1)x 2 [ Syl

—iz+2ﬂ—1.3
24 24

322 —41+1 ®
+

D> x+321) x=RHS

_ A" +24 lzx2+3/1 24/1+12x+32

24 A

“2? +2&—1 3/1 —421+1 O
unde +3>2A) x &
2 2 X+32AY)

= (2 —4z+1)2x23(/12 —42+1), care rezultd din (4”42 +1)< 0,23 < 1 <2+/3si

Zxﬁ3,vezi322x2§%(2x) =3>- (Z ) =Y x<3,

Egalitatea are loc dacd si numaidacdx=y=z=1.

Problemal1032.

If x = 0 then

x+xet+2>2e".
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Panagiotis Danousis, Greece, Math Atelier 9/2025

Solutie
. . e -1 x
x+xe'+22>22e¢" & <-—.
e"+1 2
- . : . e —1 .
Aplicam Tangent Line Method pentru functia concavaf(x) =— 1 ,x201n punctulx, =0.
e +

X X
Obtinem ecuatia tangentei y = 5 si f concava pe [0,00) = f(x) < 5
Egalitatea are loc daca si numaidacax =0.

Remarca.

fx>InA,A>0then
Axe + APx+A(A+1)2 A(A +1)e"
Marin Chirciu

Solutie

e =1 2Ax+1-4%
& — < 5
e+d (a+1)

Axe" +/12x+ﬁ,(2,2 +1) > ,1(12 +l)e"

X

e —A

Aplicdm Tangent Line Method pentru functia concava f(x) = ,x2=01n punctulx, =0.

X

e +

2x+1-27
Obtinem ecuatia tangentei y = x—z si f concava pe [ln 2,00) = f(x) <

(A+1)

Egalitatea are loc daca si numai dacax=0.

2Ax+1-1°
(}t+1)2

Problemal1033.

Ifa,b,c>0then

a >1,
2 JAb? +bc +4c?

D.M.Batinetu-Giurgiu, Neculai Stanciu, RMM 9/2025

Solutie
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LHS:Z,\/4b2 a :Z\/ a\/; ZZ (a)a | Ragon

+bc+4c? a(4b2+bc+4c2) (a(4b2+bc+4c2))5

3
o (Za) 51— RHS,

(Za (4b2 +bc+4c’ ))2

3
3 1

unde (Zaf T gl = (Za)i > (Za(4b2 +bc+4cz))E RSN
(20(4[)2 +bc+4cz))2

= (Z:a)3 > Z:a(4b2 +bc+4cz) = Zcﬁ +3H(a+b)242ab(a+b)+3abc =

= Za3 +3(2abc+2ab(a+b)) > 4Zab(a +b)+3abc <

PEN Zcf +3abc > Zab(a +b),(Schur).

Egalitatea are loc daca si numaidacaa=b=c.

Remarca.
7
ifa,b,c>0 andZ <A <4then

Z a > 3
AP +be+ A N2A+1

Marin Chirciu
Problemal034.
In acute AABC
9 < Zl < 1
4R +r s,
Adil Abdullayev, Azerbaijan, RMM 9/2017
Solutie

Inegalitatea din dreapta.
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Inegalitatea din stanga.

mSZRcoszé 2
1 m,<s, 1 a 2 1 1 1 1 (4R+r) Gerretsen
dY—2>— = >Y—= :—-{H—} >
s, m, 2RCO82;1 2R coszé 2R P’
Goren || (4R+r)22 1 1+2(2R—r) ZSR—frEge’ 9
2R R(4R+r) 2R 2R AR +r
2(2R—r) ]
_ uler
unde5R erEZ o <:>2R2—3Rr—2r220<:>(R—2r)(2R+r)ZO,veziRZZr,(EuIer).
2R 4R +r

A
Am folsit mai susm, < 2R cos’ ) »inacute AABC .

Egalitatea are loc daca si numai daca triunghiul este echilateral.

Remarca.
InAABC
2
;% : Zé : lfr4
Marin Chirciu
Problema1035.

a) Verificati egalitatile: 2025 = 5% + 20% + 407 si2025* =1155> +1158% +11947.

b) Aratati cd 2025" se poate scrie ca suma de trei patrate perfecte nenule distincte, pentru orice
numar natural nenul 7.

Mihai Marinca Chirciu, student, Bucuresti, Inemath 1/2025
Solutie
a)Calcul.
b). Se considera cazurile cazurile nimpar siz par.

Cazull). Dacdnesteimpar=>n=2k+1,ke N =

2025" = 2025 =2025-2025% = (52 +20% + 407 ) .2025% =
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= (5 -2025* )2 + (20 -2025* )2 +(40-2025k )2 =a’+b*+c*,a,b,c numere naturale nenule

distincte.

Cazul2). Dacdnestepar=>n=2k+2,ke N =

2025" =2025%* =2025%-2025% = (11552 +1158° +11942)-20252k =

=(1 155-2025’“)2 +(1158-2025 )2 +(1194-2025* )2 — &’ +b* +¢*, a,b,c numere naturale

nenule distincte.

Problemal036.
InAABC
272 2
b
1)HcosA£ a 2C >
H(a +b )
S, S
2). 8] |cos 4 < —ab=c
) H m,m,m,
Rahim Shahbazov, Azerbaijan, RMM 9/2025
Solutie
2 2
—(2R+7r
1). Folosind identitatile in triunghi: HcosA = % si

I_I(b2 +cz) = 2[p6 +p4(r2 —121’?7’)+pzr2 (4OR2 +8Rr —rz)—r3 (4R +r)3J avem:

2 2
p(f#.z[pﬁ +p* (r —12Rr)+ p’r* (40R* +8Rr —1* )=’ (4R+r)3}s16R2r2p2 =

[pz —(2R+r)2] -[p6 +p (r2 —12Rr)+p2r2 (40R2 +8Rr—r2)—r3 (4R+r)3J <32RY’p*,
care rezulta din inegalitatea lui Gerretsen.

2bc S 2bc

a

2). Avems, = m, < =

p’+c* T m, b +c’

RHS =

5SS _ 2be  8a’bc? D )
m, m,m, _Hb2+c2 _H(b2+cz)28HCOSA_LHS'

Egalitatea are loc daca si numai daca triunghiul este echilateral.

Problemal037.
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ifa,b,c>0,a* +b* +c* =6 then

a C
—+—+—+a+b+c=>6.
c a

Nguyen Phuc Tang, Vietnam, RMM 9/2025
Remarca.

1).1fa,b,c>0,a* +b* +c* =3then

a b c
—+—+—+a+b+c=6.
c a

Marin Chirciu

Solutie

_ E _ (z ) Za +2Zab
LHS—Zb+Za—z +Za_ Za Z Zab +Za—
Z a? 3 par— fethod E )
Zab+2+2a_Zab+2+2a = q+2+p>6 RHS .
unde§+2+p(i>)6<:> ——1t2+p26 & 6 +p2d o p—4p° -3p+1820 &

q p -3 p -3

2
N (p—3)2(p+2)20 .
Egalitatea are loc daca si numaidacia=b=c=1.
2).I1fa,b,c>0,ab+bc+ca=3and A =>0then

%+b+c+/1(a+b+c) 3(A+1).

c a

Marin Chirciu
Solutie

LHS:Z%+ﬂZa:zz—;+ﬂZaCZS%—2+ZZa— Zaiijab iYa=
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2 r—Metho
2. +2+1A) a= 3 +2+/12an Zhd§+2+/lp(21)3(/1+1):RHS_

Zab Zab q

m 3
unde§+2+lp>3(/1+l) & = 3 +2+/1p>3(ﬂ+1) < Ap 234, carerezultd din A >0sip 23,
q

vezi p® >3¢=3-3=9
Am folosit mai sus pgr -Method, p = Zab,q = Zab.

Egalitatea are loc daca si numaidacia=b=c=1.

Problemal038.
Compute

2

In x?
j dx .
' In x° +1n 9—6x+ x> )
Neculai Stanciu, Buzau, RMM 9/2025

Solutie

FoIosimJ-f(X)dx = jf(a+b—x)dx obtinem:

r ln 3— x
dx = I dx.
1ln 3- x +lnx

Inx

2
= ‘l[lnx +ln(9 6x+x

Inx* i 3 x

2
. dx:Idx:x‘f:I.
X +1n(9—6x+x 11 3 x +lnx

2
Rezultd [ +/ :I
1

Din2[=1<:>l=%.

Remarca.

Let be A > O fixed. Compute

A+l 2
Inx

J Inx? +ln(/12 —2/1x+x2)

dx .

Marin Chirciu

Solutie
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FoIosimJ-f(X)dX=J.f(a+b—X)dx obtinem:

A+l l A+l ln /1 x
1= I = j ~dx .
In x* +1n(l x In x* +In(A- x)
A+l 2 A+ _ ) A+l
Rezultda [ +1 = I Inx dx+j In(2-x) dx = J‘dx:xj“:l.

> Inx’+In(A-x)" 3 Inx’+In(A-x)

Din2[=1<:>l=%.

Problema1039.
InAABC
. . 81
Zsm AZsm3 A< R
George Apostolopoulos, Greece, RMM 1/2025
Solutie.

2p(p2 -3 —6Rr)
8R’

Folosind identitatile in triunghi ZSin A= % si Z:Sin3 A= obtinem:

2P(P2 -3r? - 6Ri”) p2 (p2 —3r - 6Rr) Gerretsen

LHS = sin 4 sin’ A= % o E e <
Gerretsen (4R2 +4Rr+3r2)(4R2 +4Rr +3r> =317 —6Rr) (4R2 +4Rr +37° )(4R2 —2Rr)
S = =
4R* 4R*

(4R2 +4Rr+3r2)(2R—r) SR> +4R*r +2Rr? =33 Euler 81 81
= 3 = 3 — =RHS.
2R 2R 16 4

Am folosit mai sus:

8R> +4R*r +2Rr* = 37° E”l” 81

R < 17R -32R*r —16Rr* +24r° >0 <

< (R—2r)(17R2 +2Rr—12r2)2 0, vezi R > 2r,(Euler).

Egalitatea are loc daca si numai daca triunghiul este echilateral..
Remarca.

In AABC
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' 16K _ZsmAZsm A<—

9 r !
— <Y cosAdd cos’ 4<3-39| — | .
16 S 2c0s42, (R]

Solutie.

(2R+7) —4R* =3rp?

p
Folosim identitatile in triunghi ZCOS A=1+ 2 si Zcos3 A= T

3). Zsin AZ:sin3 A< 92005 AZcos3 A
Dezvoltari, Marin Chirciu
Solutie.

2p(p2 -3 —6Rr)
8R’

7’

Folosim identitatile in triunghi: ZSin A= % , Z:sin3 A=

(2R + r)3 —4R’ -3rp°

ZCosA:1+%siZcos3A=

4R’
Problema1040.
JP. 285 InAABC
Z Z: > p\/g.
Marian Ursarescu, Roman,RMM11/2019
Solutie.
Lema.

If x,y,z > 0then

Solutie.

LHS=Zx—2—Z v ;S(sz)z Cis (Zx 05 |2 — RHS,
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2)? 2 2.2
unde (Zx ) g?) Zx ©2x223 h @(Zx2)2232x2y2,vezi
/szzxzyz 3 3

(Z a)2 > 32 ab, pentru(a,b,c) = (xz,yz,zz).

Egalitatea are loc dacd sinumaidaca x=y=z.

Folosind Lema pentru (x, y,z) = (m N )obtlnem

2Le‘ma Ryzkov
LHS =3 " >3ﬂ/ > ,f = p\B=RHS .

Am folosit mai sus inegalitatea lui Ryzkov ij > p2 (Mat.v skole,1/1939).

Egalitatea are loc daca si numai daca triunghiul este echilateral.
Remarca.

InAABC

Solutie.

LHS =3 " MRado"(zm) =S m, >9r=RHS .

(X )
2)2 >9r.

n+1

2
w

4). ZW" >9r.
b

n+l

- >9r ,neN.

5). Z:}
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Dezvoltari, Marin Chirciu

Problemal041.
InAABC
ZRZha < Za2 .
lon Cucurezeanu, Constanta, OL Constantal1985
Solutie.
LHS =2RY h, = oR LI AR =p*+r’ +4Rr(_22a2 = RHS,

2R
M
unde p° +7° —|—4Rr£2“a2 o pt+r? +4Rr£2(p2 —7? —4R) & p° 2 12Rr+317, vezi
inegalitatea lui Gerretsen p° > 16Rr —5r>.

Remarca.

In AABC

1

1), 18Rr[%)3 <2RY h, <4(R+r) .

2). 18Rr <2R> w, <9R*.
3). 18R <2R) m, <OR*.

4). 18Rr <2RY s, <9R*.
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5). 18R <2RY r, <9R’.
Dezvoltari, Marin Chirciu
Problemal042.

fa,b,c,d >0,a* +b>+c> +d* <lthen

(a+b)Ned +(c+d)ab <1.
Traian Tamaian, Carei, SGM-5/2016, S:L.16.167
Solutie.

LHS =(a-+b)ed +(c+d)Nab < (a+b)- S+ (c+d)- 22 -

16 (a+b) +(c+d) c<s2(az+bz)+2(c2 +d*)

=(a+b)(c+d)< > < 5 =a’+b*+c* +d* <1.

Egalitatea are loc daca sinumaidacia=b=c=d =1.

Remarca.
fa,b,c,d>0,a* +b* +c* +d* =1then
(a!2 +b2)cd +(c2 +d2)ab <1.
Marin Chirciu

Solutie.

LHS=(a2+b2)cd+(02+d2)ab/£(a2+b2)_cz+d2+(Cz+d2).a2;—b2 _

(o) (o ST ) 2 b o)
2 2

=a'+b' +c +d' =1.
Egalitatea are loc daca sinumaidacia=b=c=d =1.

Problemal043.

Ifa,b,ce (1,2] then
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Catalin Zarna, Constanta, SGM-3/2016, S:L.16.85

Solutie.
a,b,ce (1,2] = a’ —3a+2<0sianaloagele= a* —1< 3(a —1) si analoagele.

a a 1 a 1
LHS = > =—» —>—>» 2=2=RHS.
Za2—1 Z3(a—1) 3““a-1 3

Egalitatea are loc daca sinumaidacda=b=c=2.

Remarca.

Ifa,b,ce(ﬂ,,/1+1],2,20then

a 3(ﬂ+1)
> .
zaz_lz— 224 +1

Marin Chirciu

Solutie.
ae(A+1]|=a—(22+1)a+A(A+1)<0 = a’* -2 <(24+1)(a—2).

a a 1 a 1
LHS = < = > A+1)= = RHS
zaz—ﬂz Z(2/1+1)(a—/1) 2/”t+lza—/1 2/1+IZ( +1) 24 +1

Egalitatea are loc dacd si numaidacda=b=c=A+1.

Problemal1044.

Ifa,b,c,d >O,a+b+c+d:k,ke(0,8)then

a k(S—k)
E > .
»+1 8

Mihai Bogdan, Constanta, SGM-3/2016, S:L.16.88

Solutie.

a _k(8-k) a k(8—k) a _
> k> _k “Sax —k
Zb2+l 8 sz%l 3 szzﬂ 2.4 g <
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2

Zab Zab2=—2ab— e b+d)f£((a+c)+(b+d)j2:k_2-

8

Egalitatea are loc daca sinumaidacda=b=c=d =1sik=4.
Remarca.

Ifa,b,c>O,a+b+c:k,ke(0,6)then

Zbza+1 - k(66 =
Marin Chirciu
Solutie.
k(6-k) k(6-Fk) k(6-Fk)

a a a -
2pET e Clpg ki heXpgrer— ke

a —k* —ab®* _ —k* ab*  k*
= —a|>2— >— <—, vezi:
Z(bzﬂ ] 6 Z172+1 6 zl92+1 6

ab> S ~ab® 1 s0s 1 1 2
< =Nab<—=-Na) ==—.
Zb2+1 Z2b 2Z 2 3(Z ) 6
Egalitatea are loc daca sinumaidacda=b=c=1sik =3.
Problema1045.

Ifa,b,c > 0then

Tudorel Lupu, Constanta, SGM-3/2016, S:L.16.86

Solutie.

LHS = Z

be Y be Y b
b2c? (aj cs (Zaj s0s 3z£ % 3Za sos3
_Z > > a —RHS
b+c) a(b+c Za(b+c) 2Zab ZZab

Egalitatea are loc daca sinumaidacda=b=c.
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Remarca.

1).Ifa,b,c >0and A >0 then

bc? 3
> .
Z:a3 (b+/10) A+1

Solutie.

2 2
bc

bcj2 (Zbcjz bc ca

o cs o sos 327'7 3Za2 508
LHS = = a a a b _

5 Z:a3(b+/10) Za = =

>

(b+ic) Ya(b+ic) ~ (A+1)Dab  (A+1)Dab ~

SOS 3
> ——=RHS.
A+1

Egalitatea are loc dacd sinumaidacda=b=c.
2).Ifa,b,c>0,ab+bc+ca=3and A >0,neNthen

bZnCZn 3
> .
Zaz’1+1 (b+/10) CA+1

Solutie.
Pentrun=00btinemz ! > 3 , vezi
’ a(b+/lc) A+1
Z 1 C>5 9 _ 9 _ 9 _ 3
a(b+Ac) Dla(b+ic) (A+1)D.ab (A+1)3 A+l

Pentrun € N folosim inegalitatea lui Holder.

be ) be )" bc ca)
p2n o2 ~ (aj Ho;der (Zaj sgs (3Za'bj

LHSZZaz”“(b+/1€) _Za(b+/lc) = 32"*2Za(b+/1€) B 32n—z(l+1)2ab:

(BXa?) s (3Lar) 3 (Tap) 3 (Yab)" Lo

:32n72(l+])2ab T (A+1)Dab 3 (A+1)Dab 3T (A+1)

Zab:_’; n n-1
= 2%2 3 = 3 = RHS .
32 (A+1) A+l

Egalitatea are loc daca sinumaidacda=b=c=1.

Remarca.
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3). InAABC
tan* E-tan4 ¢ 1
2 A(. B a2
tan’ —| tan — + tan — 2
2 2 2
Solutie.
Lema.

Ifx,y,z>0,xy+ yz+zx =3then

4 _4
Yz 3
sz(y+z)_2'

Folosind Lema pentru (x,y, Z) = («/gtang, «/gtang, «/gtan %j obtinem:

B
tan* = - tan* c

2

tan’ 4 tan B +tan ¢
2 2 2

4). In acute AABC

>1
2

Z cot* B-cot* C 1
cot’ A(cot B+cotC) 2
Dezvoltari, Marin Chirciu
Solutie.
Lema.
Ifx,y,z>0,xy+ yz+zx =3then
4 4
ye .3
(y+z) 2

Folosind Lema pentru (x,y,z) = (\B cot A4, \/gcot B, \/gcot C) obtinem:

Z cot* B-cot* C
cot’ A(cot B+cotC)

>1
2
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Problemal1046.

Solve the equation
(log,3)" +(log,5)" =2""(log,2)".

Gherghina Gheorghe, Pitesti, OL Arges 1994

Solutie.

(log,3)" +(log,5)" =2""(log, 2)" <> (log,3)" +(log,5)" =2(log,4)" <

- log, 3 N log, 5 5
log, 4 log, 4

Ecuatia este de forma f(x) =2, unde f este functie strict crescitoare, ca suma de doua functii

exponentiale cu baze supraunitare, vezilog, 3 >log, 4 >log, 5.
Din f strict crescatoare=> f injectiva. f(x) =f(0) =>x=0.

Deducem ca x = 0 este solutia unica a ecuatiei.
Remarca.

Solve the equation
1). (log,3)" +(log, 4)" =2(log, 5)".

Solutie.

: ; o (log,3Y  (log,4Y)
log, 3)" +(log, 4)" =2(log, 5 : | =2
(0g2 ) +(0g3 ) (Og4 ) ©(10g45j +(10g45j

Ecuatia este de forma f(x) =2, unde f este functie strict crescatoare, ca suma de doua functii

exponentiale cu baze supraunitare, vezilog, 3 >log, 4 >log, 5.
Din f strict crescdtoare=> f injectiva. f(x) =f(0) =x=0.

Deducem ca x = 0 este solutia unica a ecuatiei.

2). (log2 3)X J{%) = 2(log3 4)X .

Dezvoltari, Marin Chirciu

Solutie.
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X

=2 <

3
« (3Y x log,3 ) 9
log, 3 =1 =2(log, 4 —=2-
(0g2 ) +(2j (og3 ) C>[log34] " log, 4

Ecuatia este de forma f(x) =2, unde f este functie strict crescatoare, ca suma de doud functii

3
exponentiale cu baze supraunitare, vezilog, 3 > 5 > log3 4,

Din f strict crescdtoare = f injectiva. f(x) :f(O) =x=0.
Deducem ca x = 0 este solutia unica a ecuatiei.
Problemal047.

Calculati limita sirului (an )n22 , unde

a =n’ (4/2+cosx—”*\1/2+cosx),xeR.

Calinescu lon, Campulung Muscel, OL Arges 1994

Solutie.

a, :nz(¥/2+c0sx—”+\1/2+c0sx):nz(Q/’)_;—’”\1/;):112 {y’l’—y”lﬂJ:nzy"Ll(y'l’ i —1]:

1 1 }’12 1 n(n+1) -1
=n2yn+l y"("+1)_1 — yn+1.y =>1-I'lny=Iny.

Deducem c&lima, =In(2+cosx).

n—0

Remarca.
Calculati limita sirului (an )n22 , unde
a, =n2(</1—"+\1/1),1>1.
Marin Chirciu

Solutie.

a,=n* (Y2 ="Ya)=n (L2 -Y2)=n’ (z;—ﬁ“jznwlﬂ(ﬁif:ﬂ—q:
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LY (" 2 L gn(n)
= P An! [/1"("*”—1}: (” a2 L A=A,
n

n+1) 1
n(n+1)
Deducem calima, =InA4.
Problemal048.
Ifx,y,z>1landn e N,n>2 then
n + n
Zlogz y_l—zn_l >3.
V' 4z

Calin Burdusel, Targoviste, OJ Dambovita 1995
Solutie
Lema.
If y,z>0andn e N,n>2then

y'+z" Sy +z
n—1 + Zn—l 2
y

Demonstratie

n n
+z +z
y Sy

n-1 . . .
ST =S (y —z )(y—z) > (), vezi factorii au acelasi semn.

Lema

y”’ i ZIOg —>Zlogx\/y_— Zlogxyz—

LHS = Zlogx

;Z(log y+log, x) Zz =3=RHS .

Egalitatea are loc daca sinumaidaca x=y==z.
Remarca.

Ifx,y,z>0,x+y+z=1landneN, A >0then

Marin Chirciu

Solutie
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Lema.

If y,z>0andneN, A >0then

n+l

Y™+ Az LYtz
Y +AzZ" A+l

Demonstratie

n+l

Y+ Az L Y+Az
Y'+Az" T A+1

= /l(y" —z”)(y—z) >0, vezi factorii au acelasi semn.

n+l n+l
R + Az" Lema y+2,z_(/1+1)zx_ .
LHS=Y" A >y IR => x=1=RHS.

Egalitatea are loc dacd si numaidacda x=y=z= g .

Problema1049.

0.VII. 582. Determinati numerele prime p,q,r astfel incat

pg+1=r.

Florin Rotaru, Focsani, RMT-3/2025, O.VII. 582
Solutie

1). Dacar este impar=> pq este par=>cel putin unul dintre numerele p, g este 2.
Cosiderand situatiile posibile nu obtinem solutii care convin.
2). Daca r este par, p,q-impare=> pq +1 este par, pg+1 =7 = reste par,r prim=r=2.
pg+l=r',r=2= pg+1=2" < pg=15, p,qprime=> {p,q} :{3,5}.
Deducem ca (p,q,r) € {(3,5,2),(5, 3,2)} .
Remarca.
Determinati numerele prime p,q,r astfel incat

pq—1 =r.

Marin Chirciu

Solutie
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1). Dacar este impar=> pq este par=>cel putin unul dintre numerele p, g este 2.
Cosiderand situatiile posibile nu obtinem solutii care convin.
2). Dacd reste par, ,rprim=r=2.
pg—1=r,r=2= pg—1=2 < pg=9, p,qgprime= p=q =3.
Deducem cd (p,q,r) = (3, 3,2) .
Art9500
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