
ax+y = axay .

ax−y =
ax

ay
.

(ax)y = axy .

loga(xy) = loga(x) + loga(y) x > 0 y > 0 .

loga(
x

y
) = loga(x) − loga(y) x > 0 y > 0

loga(x
b) = b loga(x) x > 0 y ∈ R .

Proprierà dell’esponenziale e dei logaritmi.

lim
n→∞

xn =




0 se |x| < 1
1 se x = 1
+∞ se x > 1
non esiste se x ≤ −1

Limite della successione {xn}

P (x) = anxn + an−1x
n−1 + . . . + a1x + ao

Q(x) = bmxm + bm−1x
m−1 + . . . + b1x + bo

lim
x→+∞

P (x)
Q(x)

=




an
bm

· (+∞) n > m

0 n < m

an
bn

n = m

Limite a +∞ di funzioni razionali
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lim
x→+∞

xα = +∞ α > 0 lim
x→+∞

xα = 0 α < 0

lim
x→+∞

ax = +∞ lim
x→−∞

xa = 0 a > 1

lim
x→+∞

ax = 0 lim
x→−∞

ax = +∞ a < 1

lim
x→+∞

loga(x) = +∞ lim
x→0+

loga(x) = −∞ a > 1

lim
x→+∞

loga(x) = −∞ lim
x→0+

loga(x) = +∞ a < 1

Tavola I Limiti di funzioni elementari

lim
x→0

sin(x)
x

= 1 lim
x→0

1 − cos(x)
x2

=
1
2

lim
x→0

(
1 +

a

x

)x

= ea a ∈ R

lim
x→0

(1 + x)
1
x = e a ∈ R

lim
x→0

ax − 1
x

= log(a) a > 0

lim
x→0

loga(1 + x)
x

= loga(e) a > 0

lim
x→0

(1 + x)α − 1
x

= α α ∈ R

Tavola II Limiti notevoli.
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ex = 1 + x +
x2

2
+ . . . +

xn

n!
+ o(xn)

sin(x) = x − x3

3!
+

x5

5!
. . . + (−1)n x2n+1

(2n + 1)!
+ o(x2n+2)

cos(x) = 1 − x2

2!
+

x4

4!
. . . + (−1)n x2n

(2n)!
+ o(x2n)

arcsin(x) = x +
1

2 · 3x3 +
1 · 3

2 · 4 · 5x5 . . . +
(2n − 1)!!

(2n)!!
x2n+1

(2n + 1)
+ o(x2n+2)

arctg(x) = x − x3

3
+

x5

5
. . . + (−1)n x2n+1

(2n + 1)
+ o(x2n+2)

log(1 + x) = x − x2

2
+

x3

3
. . . + (−1)n−1 xn

n
+ o(xn)

tg(x) = x +
x3

3
+

2x5

5
+

17x7

315
+ o(x8)

(1 + x)α = 1 + αx +

(
α

2

)
x2 . . . +

(
α

n

)
xn + o(xn)

1
1 − x

= 1 + x + x2 . . . + xn + o(xn)

1
1 + x

= 1 − x + x2 . . . + (−1)nxn + o(xn).

√
1 − x = 1 +

1
2
x − 1

8
x2 +

1
16

x3 + o(x3)

Tavola III Formule di Mac Laurin con resto di Peano di funzioni elementari.

(
α

k

)
=

α(α − 1)(α − 2) . . . (α − k + 1)
k!

k ∈ N, α ∈ R.
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ex = 1 + x +
x2

2
+ . . . +

xn

n!
+

xn+1

(n + 1)!
ec

sin(x) = x − x3

3!
+

x5

5!
. . . + (−1)n x2n+1

(2n + 1)!
+ (−1)n+1 x2n+2

(2n + 2)!
sin(c)

cos(x) = 1 − x2

2!
+

x4

4!
. . . + (−1)n x2n

(2n)!
+ (−1)n+1 x2n+1

(2n + 1)!
sin(c)

log(1 + x) = x − x2

2
+

x3

3
. . . + (−1)n−1 xn

n
+ (−1)n xn+1

n + 1
1

(1 + c)n+1

(1 + x)α = 1 + αx +

(
α

2

)
x2 . . . +

(
α

n

)
xn +

(
α

n + 1

)
(1 + c)α−n−1xn+1

Tavola IV Formule di Mac Laurin con resto di Lagrange di funzioni elementari
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