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Enunturi

3 3+a2b 24, 113
1. Dacaa, b € R astfel incat a + b > 0, atunci (i}é) < w

(Olimpiada locald, Bihor,1985)

Z.Aratatlca.S—9+11+13+15+17+19<3_

(Olimpiada judeteand, Caras-Severin, 1986)

x4- y4 3x2y2

3. Sa se demonstreze c3 :
(x2+y2)2 + (x2+y2)2 (x2+y2)2

<72

(Olimpiada judeteand , Gorj, 1986)
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4. Demonstrati ca : 1+ 2+\/§+ +@>99,99

(Olimpiada local, Arges,1986)
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5. Aratatica: —+
pt+1l  p+2

AR TR STRR .
+---+5>5,orlcarearf|p> 1.

(Olimpiada judeteand, Arges si Valcea, 1986)

6. Daca a,b,c sunt lungimile laturilor unui triunghi,s3 se demonstreze ci:

a b c
b+c—-a c+a-b a+b-c

=-34,

(Olimpiada judeteana , Suceava, 1986)

7. Sdsearatecd: a*™ + b*™ + c*" > (abc)™(a™ + b™ + c™), pentru oricare a, b, ¢ numere reale si
n € N.

(Olimpiada judeteana, Suceava, 1986)

8. Sdsearatecioricarearfix € R, 4x* —4x3 +2x2+10x+ 25> 0.
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(Olimpiada judeteana,Teleorman,1990)

9. Se dau numerelereale a; < a, < a; < a, < as . S3 se demonstreze ci :

a1+a2+a3_< a;t+az+aztastas
3 e 5

(Olimpiada judeteana,Alba,1988)
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10. S3 se demonstreze ca :
a) a?+6a+9=0sia’?+10a+26 >0, oricarearfia € R ;

b) (a® 4 10a + 26)(a? + 8a + 18)(a® + 6a + 12) > 6, oricare arfia € R ;
> % (Olimpiada judeteana, Harghita,1988)

11. Fiea, b, c numere pozitive , astfel incdta + b + ¢ = 1. Aritatica:

Véa+1++V/4b+1+Vic+1<5. (Olimpiada judeteana,Vrancea,1990)

12. Fie numerele reale pozitive a,, a,, as astfel incat a; + a, + az = 1. Arétati cd \/a, (a, + az) +

Jaz(as + a;) + Jas(a; + ay) < % . Generalizati.

(Olimpiada judeteand, Constanta,1988)
13. Fiex,y,znumerereale.Sésearatecd:a) x2+y2 +z2 > xy+yz+2zx; b) Dacix+y+z =
1, deduceti cd x2 + y2 + 22 > = (Olimpiada nationald, Rm. Valcea,1986)

3

14. a) Sa se arate ca pentru orice X, y numere reale pozitive , are loc inegalitatea : x + V= 2%y ;

b) Fie a, b, ¢, d numere reale pozitive , cu abcd = 1. Atunci are loc inegalitatea: a® + b2 + ¢ +
d?+ab+bc+cd +da+ac+bd>1.

(Olimpiada nationald, Bacdu,1987)
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£5. Demonstratice V11987 = 271986 = V/3-1985 + et 1988

(Olimpiada judeteand,Arges ,1988)

16. Fiex,y,z€R,cux+y+z=1.Sisearatecd: x%+y?+z% > 4(xy +yz+ zx) — 1.Cand are
loc egalitatea ?

(Olimpiada national3,Pitesti ,1990)
17. Fie a, b, c numere reale strict pozitive , astfel incdt a + b + ¢ = 1. Aritatica :
Z4iylzg,
a b e
(Olimpiada locald,Calarasi,1990)

- . . . . Wl T
= 18. Dacaa,b,c > 0sia+ b + ¢ = 3, 53 se determine valoarea minima a sumei = —+ = + .

\@%@\‘ (Olimpiada judeteana,Vrancea ,1989)



19. S& se arate cd pentru orice numar natural n > 10 are loc inegalitatea :g-n3 > (n+1)3.
(Olimpiada nationald,Baia Mare,1989)
20. Oricarearfia,b € Rardtaticiavem: a*?+ b2 +1>ab+a+b.
(Olimpiada judeteand,Brasov ,1990)
21. Sasearatecd: a®+b%2+ab=6(a+b—2),(V)a,bER.
(Olimpiada judeteand,Constanta ,1987)
22. Fiea, b, c € N, distincte si mai mari sau egale cu 2. S3 se arate c3 :
1-DA-DA-5)>1.
(Olimpiada nationala,Baciu ,1987)

23. Numerele x4, x5, x5 si x4 fiind pozitive oarecare, aratati cd :

3
VXX + x5+ \[x0xs + x5 + o320 + [xa%, < E(xl + x5 + x5 + x,).

(Olimpiada judetean3,Vrancea ,1988)

24. Sa se determine numerele reale a, astfel incat oricare ar fi x si y reali, s3 aibd loc inegalitatea :
2a(x? +y*) + 4axy —y? — 2xy —2x+ 1> 0.

(Olimpiada nationald,Bacau ,1987)
25. Sa se arate cd nu existd numere reale a, b, ¢ care sa verifice simultan relatiile :
a?+1<2b+3;b>+4<3c+a;c?+9<2b+a.

(Olimpiada judetean3,Baciu ,1994) .~

26. Dacdx,y,z € R six + 2y + 4z =1, atunci :
2x+1<3siv2x+1+,/4y+3+V8z+5<7. o

(Olimpiada judeteand,Tulcea ,1994)

27. Demonstrati inegalitatea :

Vx2 + 4x + 13 + V4x* + 8x2 + 29 + v/9x® + 12x3 + 53 > 15, oricare arfix € R.
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(Olimpiada judeteana,Botosani ,1990)\§
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28. Aflati minimul expresiei :
E=4x?+y*+ 22 —4x+6y—2z+13,x,y,z€R.

(Olimpiada judeteand,Vaslui ,1992)
29. Aritaticd dacd x < —%, atunci 8x3 — 4x? — 2x + 1 < 0.

(Olimpiada judetean3,Timis ,1991)
30. Ardtaticd oricare ar fix real : 4x* — 4x3 + 2x2 4+ 10x+ 25> 0.

(Olimpiada judetean, Teleorman ,1990)
31. Dacd a, b, c sunt trei numere reale pozitive , atunci are loc inegalitatea :
(a+b)(b+ c)(c+ a) = 8abc.

(Olimpiada judeteana,Timis ,1993)

32. Aratati cd oricare ar fia, b, c € R are loc inegalitatea :
a’b?c? + a?b? + b%c? + c2a? + a? + b2 + ¢? + 1 > 8abc.
(Olimpiada judeteans,Galati ,1993)

%, i s . a+b b+c ct+d d+a : ] ! e '
33. Aratatica: A TRl o 16, oricare ar fi numerele reale strict pozitive a, b, ¢, d .

(Olimpiada judetean,Covasna ,1993)
34. Fiex,y, z,t numere reale pozitive cu xyzt = 1. Demonstrati ca :
x2+y?2+z2+t2 + xy +yz +zt + tx + xz + yt > 10.
(Olimpiada judetean3,Arges ,1993)

285, Arktapichy BB B | WO o n
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(Olimpiada judeteana,Botosani,Bacau,Cluj,Prahova ,1993,G.m.7-8/1992)
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o 36. Aritatici:

o
N

COVnAT =V 4o+ (B2 + (V2= VD) + W2+ VD™ + (B VD)™ + o+
: (Vn+1++/n)™, oricare ar fim,n € N.

b

(Olimpiada locald Constanta,1993)
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Sa se arate cd intr-un triunghi ABC are loc relatia :
b(a* + ¢?) + c(a® + b?) + a(b? + c2) > a3 + b3 + 3.
(Olimpiada judeteana,Calarasi ,1993,G.m.1992)
BT b e e e o i
Demonstratica: -+ 7+ +5+ oz < L75.

(Olimpiada de matematicd , Buzdu,1996)

ab+1 _ ab+1
TR < o

Stiindcda,b € R, six = , 54 se arate cd ; 2%+3 4 2¥43 > 64,

(Olimpiada de matematica , Arges,1991)
Fiea,b € R}, astfelincdta + b + % + s = 10.Sa se aratecd ab < 16.

(Olimpiada de matematicd , Dambovita,1991)
Arataticd, (Y)a, b,c € R, , are loc inegalitatea : ab + bc + ca > avbc + bvac + cVab .
(Olimpiada de matematicd , Valcea,1992)
Demonstrati cd, dacd a, b, c > 0, atunci : %5+%a + gclg =>a+b+c.
(Olimpiada de matematica , Brasov,1994)
o o E 5 & i 3 % a 2 2 2
Dacd a, b, ¢ sunt lungimile laturilor unui triunghi, atunci : (; + b) + (ac+b)= > 2c*.
(Olimpiada de matematica , Galati,1994)

P VT P DR LR O 119
Demonstraticd: = <-4+—4+—+—+ -+ —< —.
i s, 66<3+12+27 48+ 300 30

(Olimpiada de matematic3 , Suceava,1994) =

Daca a, b, ¢ sunt lungimile laturilor unui triunghi , aratati ca :

&

o~
S

a?+b%2+c?—2(ab+bc+ca)<0. (Olimpiada de matematic3 , Arges,1995)

2 bZ
Aratati ca, dacd ab = 1sia > b, atunci aa:rb > 2+/2.

WY

(Olimpiada de matematici , Braila,1996) »

3,13 2 2
a*+b a’b+ab\ab+ab
> sagbielRy .

Demonstrati ca : =

(Olimpiada de matematics, Maramure$,1996)\g&
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48. Demonstrati ca, daca x, Y sunt numere reale nenule, atunci :

e (y2 x
2(—2+y—2)—3(—+z)+620.
y X y X

(Olimpiada de matematica , Mehedinti, 1996)

49. Dacda,b,ceR,a+b+c=2,ab+ bc+ca= 1, sd se arate ca :

V3a2 +1++/3b2+1+.3c2+1<6.
(Olimpiada de matematica , Tulcea,1997)
50. Dacda,b,c > 0siabc = 1, atunci (b + ¢)(2a? + b% + ¢2) > 8.
(Olimpiada de matematica, Arges,1998)

3
51. a) Fiea > 0,b > 0. Aratatic3 : a3 + b3 Z(a—iﬂ'

)

b) Fie a, b, c € N distincte si mai mari sau egale cu 2.5 se arate c3 :
1 1 1 1
1-2DA-DA-3)>.

(Olimpiada de matematica , Harghita,1998)

52. Fiex 23,y 25,z 24six+y+z=29.Ardtaticd: Vx —3+,/y =5 ++vz—4 < 10.
(Olimpiada de matematicd, Bistrita-N&sdud,1999)
53. Demonstratica: (af +4a; +1)(a3 + 4a; + 1) - ...~ (@3 + 4a, + 1) = 6"aza, - ... a,,.

(Olimpiada de matematicd , Caras-Severin,2000)

b c

54. Fiea, b, c € [0, )astfel incadt a + b + ¢ = 1. Ar3tatics : PR v o

By
5
(Olimpiada judeteand,Buziu,2000)
. Aratatica :

a? b? c? a+b+c
—_—t— e —>
a) a+b + b+c + cta ~ 2 !

(WMa,b,c>0;

b) %\/a2+b2+c2+§\/b2+c2+d2+-11;\/c2+d2+a2+%«/d2+a2+b224«/5

(Olimpiada judeteana,Ddmbovita,Cilin Burdusel ,2000)
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BB A1 {1 1 4
. = -2
56. Aratatica: . + e pentrua,b > 0.

(Olimpiada locald,Dambovita,1999)

57. Ardtatica dacd x,y,z € R,x < y < z, atunci ;%i + j—::—} =>4,

(Olimpiada locald,Harghita ,1999)

58. S& se demonstreze ca: V1995 + /1996 + /1998 + v/1999 < 44/1997.

(Olimpiada judeteand,Bihor ,1999)

59. Dacd,b,c € R, ,sdsearatecd: Va? + b2+ Vb2 +c2+VcZ +a? >V2(a+b +c).
(Olimpiada judeteand,Caras-Severin ,1999)

60. a) Sasearatecd: va++vVb <2 fg;r—b;

b) Artatics : V1994 + V1995 +v1996 + V1997 + /1998 < 51996 ;
c) Ardtaticd: 1+vV2+V3+-+vn<n f”T“

(Olimpiada judetean3,Sibiu ,1999)

61. S3 se demonstreze inegalitatea : \[30 ++v30++v30+ \/110 ++/110 + V110 < 17.

(Olimpiada locala , lalomita,2001)

62. Demonstratica : \/% + \E + \/g <(a+b+c) G + % + %), pentru orice numere reale strict

pozitive a, b, c . e

(Olimpiada local3 , Dolj,2001) ¢
63. Daci a,b,c € [0,0), sd se arateci : a® + b? + c2 + 3 > Vab + Vbc +Jca . \

(Concursul “Gheorghe Dumitrescu”,Craiova,oct.1999) P

64. Sisearatecd: a® + 2b% + 3c% + 6d% > 2a(b + ¢ + d) , oricare ar fi numerele reale
a, b, c,d . Precizati situatia in care are loc egalitate.

(Concursul interjudetean de matematica”Grigore Moisil”, —
editia a XV-a,Bistrita,2000,Dumitru Acu) %"
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a b3 ¢ a+b+c

65. Demonstraticd dacd a, b,c > 0 atunci :
3. Demonstrat dacda,b,c > 0 atun a2+ab+b2+b2+bc+c2+c2+ca+a2_ 3

(Concursul interjudetean de matematic3”Lon CiolacT,Craiova,5 mai 2001)

66. a) Sa se arate cd pentru orice numar real a avem :

2a3+a?

. 4 ) . e
i) 2a* — 2a a*+1=>0; ii) o

<1;

b) Dacd numerele x, y, z indeplinesc conditia xyz =1, atunci aratati c3 :

2xy+1 2yz+1 2zx+1 <3
2x2y2+2z2  2y2z24x2  272x24y2 = O °

(Concursul interjudetean de matematica”Filofteia Preda” ,Drdgdsani,2000)

2 2
67. a) Fiea,b > 0. Demonstratici: = +2 > Letyy ,(V)x,y €ER;
Yy
a b a+b
5 bE L H 2 b2
b) Dacd a, b, ¢ € (1, ), aritatic : bi—l— + —1+ 7 = 123
= el b? 2
¢) Dacda,b,c > 0, aratatics: ——+——+-C— 3 BTG
cta a+b 2

(Olimpiada locald,Ddmbovita,2002)
68. Aradtaticd:x2 + xiz >x + \/_1_? pentru orice x > 0.
(Olimpiada local&,Giurgiu ,2002)
69. a) Dacda,b € [0,), atunci: Vab <222 a+b
b) Dacd x,y € [-2,2], aritaticd: x/4 —y2 + yV4 —xZ < 4.
(Olimpiada locald,Gorj ,2002)
70. Dacd,b,c € R} , ardtaticd: a) — + =>2; b) (a+b+c)(—+ +~) >09.

(Olimpiada locala,Harghita ,2002)

O . ’ . a?+b? __ a+b
71. a) Ardtati cd oricare ar fia, b € R, , are loc inegalitatea : ’ S

b) Demonstrati cd pentru orice x numar real pozitiv are loc inegalitatea :

Va2 +25+Vx2 + 36 + VxZ + 49 + VxZ + 64 > (2x + 13)V2 .

(Olimpiada locald,Maramures ,2002)



