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Algebra

I@ Formule algebrice

(a + b)? = a? + 2ab + b?

(a —b)? = a® — 2ab + b?

(—a + b)? = a%? — 2ab + b?

(—a — b)?> = a? + 2ab + b?
(a+b+c)?>=a?+b%+c?+ 2ab + 2ac + 2bc
(a+b—c)?>=a?+b%+c?+ 2ab — 2ac — 2bc
(a—b—-c)?>=a?+b%+c?—2ab — 2ac + 2bc
a’>—b%?=(a—b)(a+b)

a’ +b? = (a+b)?>—2ab

a* + b* = (a? + b?)? — 2a?b? = [(a + b)? — 2ab]? — 2a?b?
a’?+b?+c =(@a+b+c)*—2(ab+ac+ bc)

1
a2+b2+cz—ab—ac—bc=E[(a—b)2+(b—c)2+(c—a)2]

(a + b)® = a® + 3a?b + 3ab® + b3
(a—b)? =a®—-3a%b + 3ab? - b3
(—a + b)® = —a® + 3a?b — 3ab?* + b3
(-a—b)3 = —a® —3a?b — 3ab? — b3
(a+b+c)*=a>+b3+c3+3@@+b)b+c)(c+a)
a® — b3 =(a—b)(a?®+ab + b?)
a® + b3 = (a+ b)(a® — ab + b?)
a® + b3 = (a+b)3—3ab(a+b)
1

a3+b3+c3—3abc=5(a+b+c)[(a—b)2+(b—c)2+(c—a)2]
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I@ Formule pentru sume

n
1
1+2+3+...+n=2k=§n(n+1),nEN*
k=1

12 + 22 4+ 3%24.. . 4n? Zkz——n(n+1)(2n+1)nEN*

13 + 23 4+ 334, . 408 =—n2(n+1)2nEN*

M:

k=1

1+3+5+..+2n—1) =Z(2k—1) = n2ne N
k=1

1
12 +32 4524 +(2n—1)? = Z(Zk —1)? =zn(n® - D,n € N’

1P +33+53+...+(2n—-1)% = Z(Zk - 13 =n%?(2n*-1),n € N*
k=1
n

24+4+6+...+(2n) = Z(Zk) =n(n+1),n €N*
k=1

n
2
22 4 42 4 624, +(2n)? = Z(Zk)z =S+ D@n+D,ne N

n
23 4+ 43 + 63+...+(2n)3 = Z(Zk)3 =2n*(n+1)*,n € N*
k=1

1 11

n
+—+

p—— = = €N
12 23 32" e+ ;k(k+1) nt+1 "

1-2+2-3+3-4+...+n-(n+1)=§n(n+1)(n+2),nEN*
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@ Partea intreagd a unui numdr real

Partea intreagd a numarului real x, notata [x], este egald cu cel mai mare

numar intreg mai mic sau egal cu x.

[x] <x<[x]+1,x€ER

P |

-1 ,-1<x<0
[xI=40 ,o<x<1
1 1<x<?2

o

I@ Proprietdtile pdrtii intregi a unui numar real

[x]€eZ, Vvx€ER

[x]=xox€Z

R U NS N L NN

@ Exemple

1.[2] = 2, [2,6] = 2, [-2] = =2, [-2,6]

2[i] =0 [ =[15] = 2[5 = -2 [-3]

X+ Iyl <[x+y]l<[x]+[y]+1,vx,y €ER
m+x]=m+|[x],yXER,VMmELZ
x,yER [yl <x<y=I[x] =yl
Pentrume Z:[x] =mo xe[mm+1)

Pentrum € Z: x,y € [mym + 1) & [x] = [y]

-2

3.1<vZ<22[V2]=1,-3<—5< -2 [5]=-3
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I@ Partea fractionard a unui numdr real

Partea fractionara a numarului real x, notatd {x}, este egald cu diferenta
dintre x si partea intreagd a lui x.

{x}=x—[x],xE€R

x+2 ,-2<x<-1 S S/
x+1 ,-1<x<0

{x} = X ,0<x<1
x—1 ,(1<x<?2

yu

I@ Proprietdtile partii fractionare a unui numdr real

v {x}€[0,1),Vx€R
v {x}=0ox€Z
vV iIm+x}=m+{x},vxeER VmeZ

% Exemple

1.{2}=2-[2]=2-2=0,{26} =2,6—[2,6] =2,6—2=0,6
2.{-2}=-2-[-2]=-2-(-2)=-24+2=0
3.{-26}=—-26—[-26]=-2,6—(~=3) = —2,6 +3 = 0,4

ol =2-F=t-0-3
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I@ Modulul unui numar real (valoare absolutd)

—x ,x<0

xER,|x|={x >0

@ Proprietatile modulului unui numar real

|x] =0,Vx €R lx+yl <l|x|+|yl,Yx,y€ER
xf =02 x=0 lIxI = lyl| < lx+yl,vx,y€R
x| =|—-x|,Vvx€ER

|x| = max{—x,x},Vx €ER
|x|? =x% Yx€ER

1
-yl =Ix|- Iyl vxy ER max{x,y} =5 @ +y+lx =y

X

y

@ Exemple

1. Sa se compare numerele a, b, ¢, unde

x| 1
=YY ERy =0 min{x,y} =5 +y —Ix -y

1 3 1 1 1 4 1 7 7

o= ‘1'(3>+‘|=|‘1‘ It I TR el i e s
_4
b=°4‘15| E_E |‘“ |“—§

13—1 32 20 4_4

0-21(3)“| 275 E_§ -1z -%l =[5l =5

7 24

a=—= b —=—c=—=—=>a>b—c

6 30’ 5 30’ 5 30
2. S3 se arate ci expresia E(x) = |[4x — 8| — 2|4 — 2x| este constanta

oricare ar fi numarul real x.
E(x)=14(x=2)| = 2[2(x = 2)| = 4|x — 2| —4|x = 2] =0
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