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1 Operaţii cu numere reale

1.1 Radicali,Puteri

1.1.1 Puteri

1. a
m·n

= a
m · an

2. a
m · bm = (a · b)m

3. a
m

: a
n

= a
m−n

4. a
m

: b
m

= (a : b)
m

5. a
−m

=
1

am

6. (a
m

)
n

= a
mn .

Puterile numerelor reale se extiind atât pentru exponenţi raţionali
pozitivi sau negativi, cât şi pentru puterile reale fiind definite cu
ajutorul şirurilor de puteri raţionale. Aceste puteri au proprietǎţi
identice cu exponenţi numere naturale.

1.1.2 Radicali

1. n√a = a
1
n , a > 0;

2. n

√√√√ 1

a
=

1

n√a
= a
− 1
m ;

3. ( n
√
a)
n

= a;

1



4. n√a · n
√
b =

n√
ab;

5. ( n

√√√√ 1

a
)
n

=
1

a
;

6. n√a · n
√
b · n
√
c =

n√
abc;

7. n√a :
n√
b = n

√
a

b
;

8. m√a · n
√
a =

nm
√
an+m ;

9. m√a : n
√
a =

nm
√
an−m ;

10.
n√
anm = a

m ;

11.
m√
an = a

n
m ;

12.
mn√

amp =
n√
ap ;

13.
m√
ap · n

√
bq =

nm√
apn · bqm ;

14.
m
√
n√a = nm√a;

15.
√
a2 = |a|;

16. 2n+1√−a = − 2n+1√a;

17.
√
a ±
√
b =

√√√√ a + c

2
±

√√√√ a − c
2

,

c
2

= a
2 − b;

2



9.3 Combinǎri

Definiţie 9.4. Se numesc combinǎri a n elemente luate câte
m(m ≤ n) ale unei mulct imi A cu n elemente toate
submulţimile cu câtem elemente, care se pot forma din celen
elemente ale mulţimiiA.
Se noteazǎCmn .

Proprietǎţi:

1. C
1
n = n;C

n
n = C

0
n = C

0
0 = 1;

2. C
m
n = C

n−m
n ;

3. C
m
n = C

m
n−1 + C

m−1
n−1 ;

4. Numǎrul submulţimilor unei mulţimi cun elemnte este 2
n

;
5.

C
m
n = C

m−1
n−1 + C

m−1
n−2 + ..

+C
m−1
m+1 + C

m−1
m + C

m−1
m−1 ;

6.
n!

p1! · p2! · ... · pm!
= C

p1
n ·C

p2
n−p1

·

...·C
n−(p1+p2+...+p

pm
m−1

, undep1+

... + pm < n.
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9.4 Binomul lui Newton

Avem: (x + a)
n

= C
0
nx
n

+ C
1
nx
n−1

a +

... + C
k
nx
n−k

a
k

+ ... + C
n
na
n ,

(x− a)
n

= C
0
nx
n − C1

nx
n−1

a + ... +

(−1)
k
C
k
nx
n−k

a
k

+ ...+ (−1)
n
C
n
na
n .

Teoremǎ 9.1. Proprietǎţi:

1. termenul de rangk + 1 este

Tk+1 = (−1)
k
C
k
nx
n−k

a
k

2. C
k+1
n =

n − k

k + 1
C
k
n ;

3. C
k+1
n+1 =

n − k

k + 1
C
k
n ;

4. Tk+2 =
n − k

k + 1

a

x
Tk+1 vagy

Tk+2 = −
n − k

k + 1

a

x
Tk+1 ;

5. Numǎrul termenilor dezvoltǎrii (x±a)
n esten+1;

6. Coeficienţii termenilor egal depǎrtaţi de extremi sunt elgali.
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Relaţii importante:

1. C
0
n+C

1
n+...+C

n
n = 2

n
;C

0
n−C

1
n+

... + (−1
n

)C
n
n = 0;

2. C
0
n + C

2
n + C

4
n + ... = 2

n−1
;

3. C
1
n + C

3
n + C

5
n + ... = 2

n−1
;

4. C
n
2n = (C

0
n)

2
+(C

1
n)

2
+ ...+(C

n
n )

2 .

Dezvoltǎri uzuale:

1. (a ± b)2 = a
2 ± 2ab + b

2 ;

2. (a+ b+ c)
2

= a
2

+ b
2

+ c
2

+ 2(ab+
bc + ac);

3. (a + b)
3

= a
3

+ 3a
2
b + 3ab

2
+ b

3 ;

4. (a − b)3 = a
3 − 3a

2
b + 3ab

2 − b3 ;

5. (a+b+c)
3

= a
3

+b
3

+c
3

+3(a
2
b+

a
2
c+ b

2
a+ b

2
c+ c

2
a+ c

2
b) + 6abc;

6. (a+b)
4

= a
4

+4a
3
b+6a

2
b
2

+4ab
3

+

b
4 .
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9.5 Suma puterilor asemenea ale primelor
n numere naturale

DacǎSp = 1
p

+ 2
p

+ ... + n
p
, p ∈ N, atunci

avem:

1. S1 =
n(n + 1)

2
;

2. S2 =
n(n + 1)(2n + 1)

6
;

3. S3 = (
n(n + 1)

2
)
2 ;

4. S4 =
n(n + 1)(6n3 + 9n2 + n − 1)

30
;

5. S5 =
n2(n + 1)2(2n2 + 2n − 1)

12
.

6. Pentru a determinaSp cu ajutorulSp−1 ,Sp−2 ,...,

S1 se poate cu formula lui Pascal:

(n + 1)
p+1

=

1 + C
1
p+1Sp + .. + C

p
p+1S1 + n.
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15 Primitivele funcţiilor

15.1 Reguli pentru integrarea generalǎ a
funcţiilor

Pentrua real nenul:

1.
∫
af(x) dx = a

∫
f(x) dx

2.
∫

[f(x) + g(x)] dx =

∫
f(x) dx +

∫
g(x) dx

3.
∫
f(x)g(x) dx =

f(x)
∫
g(x) dx−

∫ (∫
g(x) dx

)
d(f(x))
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15.2 Primitivele funcţiilor raţionale

1.
∫

(ax + b)
n
dx =

(ax + b)n+1

a(n + 1)
(pentrun 6= −1)

2.
∫ dx

ax + b
=

1

a
ln |ax + b|

3.
∫
x(ax + b)

n
dx =

a(n + 1)x − b

a2(n + 1)(n + 2)
(ax + b)

n+1

(pentrun 6∈ {1, 2})

4.
∫ xdx

ax + b
=
x

a
−

b

a2
ln |ax + b|

5.
∫ xdx

(ax + b)2
=

b

a2(ax + b)
+

1

a2
ln |ax + b|
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6.
∫ xdx

(ax + b)n
=

a(1 − n)x − b

a2(n − 1)(n − 2)(ax + b)n−1

(pentrun 6∈ {1, 2})

7.
∫ x2dx

ax + b
=

1

a3
(
(ax + b)2

2

−2b(ax + b) + b
2

ln |ax + b|)

8.
∫ x2dx

(ax + b)2
=

1

a3
(ax+b−2b ln |ax + b|−

b2

ax + b
)
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9.
∫ x2dx

(ax + b)3
=

1

a3
(ln |ax + b|)+

1

a3
(

2b

ax + b
−

b2

2(ax + b)2
)

10.
∫ x2dx

(ax + b)n
=

1

a3
(−

(ax + b)3−n

(n − 3)
+

2b(a + b)2−n

(n − 2)
−
b2(ax + b)1−n

(n − 1)
)

(pentrun 6∈ {1, 2, 3})

11.
∫ dx

x(ax + b)
= −

1

b
ln

∣∣∣∣∣ ax + b

x

∣∣∣∣∣
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12.
∫ dx

x2(ax + b)
=

−
1

bx
+

a

b2
ln

∣∣∣∣∣ ax + b

x

∣∣∣∣∣
13.

∫ dx

x2(ax + b)2
=

−a(
1

b2(ax + b)

+
1

ab2x
−

2

b3
ln

∣∣∣∣∣ ax + b

x

∣∣∣∣∣)
14.

∫ dx

x2 + a2
=

1

a
arctan

x

a

15.
∫ dx

x2 − a2
=

−
1

a
arctanh

x

a
=

1

2a
ln
a − x

a + x
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(pentru |x| < |a|) −
1

a
arccoth

x

a

=
1

2a
ln
x − a

x + a
(pentru |x| > |a|)

16.
∫ dx

ax2 + bx + c
=

2√
4ac − b2

arctan
2ax + b√
4ac − b2

(pentru 4ac − b2 > 0)
2√

b2 − 4ac
artanh

2ax + b√
b2 − 4ac

.

(pentru 4ac − b2 < 0)

−
2

2ax + b
(pentru 4ac − b2 = 0)

17.
∫ xdx

ax2 + bx + c
=

1

2a
ln
∣∣∣ax2

+ bx + c
∣∣∣
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