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CapitOlul
Teoreme celebre

Inegalitatea CAUCHY-SCHWARZ
(ax + by)? < (a? + b?>)(x? + y?); a,b,x,y ER

(ax + by + c2)? < (@®> + b?> + c®)(x®* + y?> + z%); a,b,¢,x,v,Z E R
2

n n n
(Z aixi) < (2 aiz) (inz);ai,xi eRi€Ln

i=1 i=1 i=1
a’? b2 - (a +b)?

— 2= ;a,b € Ryx,y € (0,0
X y x+y @ g ( )

a’? b? ¢? (a+b+c)?
—t—t—2—————abcERXYz€(0,0)
x y z x+y+z
a b ¢ (a+b+c)?
—+—+->2———"":0a,b,c,x,y,2 € (0,0)
x Yy z ax+by+tcz
2 2 a2 2
a a a, +a+--+a —
2y 2 4y "2(1 3 n) ;a; ERyx; >0;i €l,n
X1 Xy Xn x1+x2+ +
a
+ + > Y)a,b,c € (0
b+c c+a a+b 2()a ¢ €(0,)
a b c 3

;a,b,c € (0,0); n € N*

b+nc+c+na+a+nb_ +1’
Inegalitatea MINKOWSKI

Jax+a)? + (y+b)? < x2 +y2 +/a? + b2
Joa+y+22+(@+b+c)2<yx2+a?+y2+b2+z2 +c?
Ja+a)?2+ @ +b)2+ (z+c)2 <Jx2+y2+22+/a? + b2 + c?

VO +a)? + (0 + a3)% + - + (6 + a,)?

sfo+x§+---+x§+\]a§+a§+---+a§
xi;alE]R%iEﬁ nEN*

(Zm +yi|p> (Z|xl|p> <2|yl|p>

p>1;x,y; ER;i €1,m;n € N*
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CapitOlul
Algebra — Enunturi

1. Sa se gaseasca minimul expresiei:

_4ab — 11a* — 14b?
a 3(a? + b?)
. Sa se arate cd dacd a, b, ¢ € (0, ) atunci:

;a,b € R*

N

1 1 3
2. * )>
2016aZ + 2015b% ' 2016a? + 2015b%) ~ 4031

o . 2 .
3.Sisearatecidacia, b,ce (0,0);meR ,a+b+c= —; atunci:

Jm2a+1+Vm2b+1+ym2c+1<4

. . . 1 1 1 1 ]
4.Sasearateciadacaa,b,c € (;,m);k > 0’Z+Z+Z= 2k atunci:

Vka—-1+vVkb—1++Vkc—1>Va+b+c

5.Sasearatecadacax,y,z>0;t€ R;n €N, x +y+ z = 6t atunci:

xJy+n+yVz+n+z/x +n <V3(6t* + 3n+ 1))

6.Sasearatecadacax,y,z>0six + y+ z = 2 atunci:

xJy+t1+yJz+1+zVx+1<2V3
o . 4y 1. 1.1 1 .
7.Sasearatecidacia,b,c,d € (0,x); -+, +- =7 atunci:

(a+b)(b+c)(c+a) > 27
(a—d)(b—d)(c—d)
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CapitOlul
Algebra - Solutii

1. Sa se gaseasca minimul expresiei:

_ 4ab — 11a* — 14b®

3@ +b7) P ER

Solutie:
_4ab - 11a? — 14b* 3 4a? + b? + 4ab — 15a? — 15b2 .
N 3(a? + b?) B 3(a? + b?) B

__ (2a+b)?>-15(a?+b%) _ (2a+b)? _
- 3(a2+b2) " 3(a2+b?2)

> -5 minE=—-5pentru2a+b=0

2. Sa se arate cd dacd a, b, ¢ € (0, ) atunci:

e
2016a2 + 2015b% 2016a? + 2015b2 4031
Solutie:
a? N b? S (a+b)? 1 (a+b)? S 1
2016a? + 2015b% '~ 2016b% + 2015a? = 4031(a? + b?) =~ 4031 a2+ b? = 4031

(a+b)?
a?+b?

>1; (a+b)?>a?+b%a?+2ab+b? >a?+b?2ab>0

deoarece

Analog:

a? c? 1

2016a? + 2015c¢? + 2016¢2 + 2015a? > 4031
b? N c? S 1
2016b2 + 2015¢%2 * 2016¢2 + 2015b2 ~ 4031

1 3
2
>
Z @ <2016a2 +2015h2 + 2016a? + 2015b2) 4031

o . . 2 .
3.S4searatecidacia, b,c€ (0,0o);meR,a+b+c= —; atunci:

JmZa+1+Vm2b+1+Vm2c+1<4
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