
−α π
2 − α

π
2 + α π − α π + α 3

2π − α
3
2π + α

sin − sinα cosα cosα sinα − sinα − cosα − cosα sin2 α = tan2 α
1+tan2 α

cos cosα sinα − sinα − cosα − cosα − sinα sinα cos2 α = 1
1+tan2 α

tan − tanα cotα − cotα − tanα tanα cotα − cotα
cot − cotα tanα − tanα − cotα cotα tanα − tanα

sin(α± β) = sinα cosβ ± cosα sinβ cos(α± β) = cosα cosβ ∓ sinα sinβ tan(α± β) = tanα±tan β
1∓tanα tan β

cot(α± β) = cotα cot β∓1
cotα±cot β

sin α
2

= ±
q

1−cosα
2

cos α
2

= ±
q

1+cosα
2

tan α
2

= sinα
1+cosα

= 1−cosα
sinα

cot α
2

= sinα
1−cosα

= 1+cosα
sinα

sin 2α = 2 sinα cosα cos 2α = cos2 α− sin2 α tan 2α = 2 tanα
1−tan2 α

cot 2α = cot2 α−1
2 cotα

sinα = 2t
1+t2 arcsin : [−1, 1]→

[
−π2 ,

π
2

]
crescente limx→0

sin x
x = 1 limx→0

loga(1+x)
x = loga e

cosα = 1−t2
1+t2 arccos : [−1, 1]→ [0, π] decrescente limx→0

tan x
x = 1 limx→0

ex−1
x = 1

tanα = 2t
1−t2 arctan : R→

[
−π2 ,

π
2

]
crescente limx→0

1−cos x
x2 = 1

2 limx→∞
(
1 + 1

x

)x = e

cotα = 1−t2
2t arccot : ]0, π[→ R crescente limx→0

ln(1+x)
x = 1 limx→0(1 + x)

1
x = e

limn
n
√
n = 1 limn

na

bn = 0 limn
an

n! = 0 limn
a

1
n−1
1
n

= ln a limn
ln(1+ 1

n )
1
n

= 1 limn
loga(1+ 1

n )
1
n

= loga e

f(x) f ′(x)
R
f(x)dx f(x) f ′(x)

R
f(x)dx f(x) f ′(x)

R
f(x)dx

ax ax ln a ax

ln a
tanx 1

cos2 x
− ln | cosx| cotx −1

sin2 x
ln | sinx|

arcsinx 1√
1−x2

x arcsinx+
√

1− x2 arccosx −1√
1−x2

x arccosx−
√

1− x2 arctanx 1
1+x2 x arctanx− ln

√
1 + x2

setsinhx 1√
1+x2

? setcoshx 1√
x2−1

? settanhx 1
1−x2

1
2

ˆ
(1− x2)settanhx− x)

˜
!!! Attezione:

∫
1

1−x2 dx = settanhx+ c se |x| < 1
arccothx+ c se |x| > 1∫

[f(x)]k f ′(x)dx = [f(x)]k+1

k+1 + c
∫ f ′(x)

f(x) dx = ln |f(x)|+ c
∫
ef(x)f ′(x)dx = ef(x) + c∫

af(x)f ′(x)dx = af(x) loga e+ c
∫

cos f(x)f ′(x)dx = sin f(x) + c
∫

sin f(x)f ′(x)dx = − cos f(x) + c∫ f ′(x)
cos2 f(x)dx = tan f(x) + c

∫ f ′(x)
sin2 f(x)

dx = − cot f(x) + c
∫ f ′(x)√

1−[f(x)]2
dx = arcsin f(x) + c∫ f ′(x)

1+[f(x)]2
dx = arctan f(x) + c

∫ f ′(x)√
1+[f(x)]2

dx = setsinhf(x) + c
∫ f ′(x)√

[f(x)]2−1
dx = setcoshf(x) + c∫ f ′(x)

1−[f(x)]2
dx = settanhf(x) + c

∫
1

sin xdx = log
∣∣tan x

2

∣∣+ c
∫

1
cos xdx = log

∣∣tan
(
x
2 + π

4

)∣∣+ c∫
1

1+sin xdx =
∫

1−sin x
1−sin2 x

dx =
∫

1−sin x
cos2 x dx = tanx− 1

cos x + c;
∫

1
sin x cos xdx =

∫
1

tan x cos2 xdx = log | tanx|+ c;∫
1

sin2 x cos2 x
dx =

∫
1

[ sin 2x
2 ]dx = −2 cot 2x+ c;

∫
1

x(1+x)dx =
∫

1+x−x
x(1+x)dx = log |x| − log |1 + x|+ c;∫

sin2 xdx =
∫

1−cos 2x
2 dx = x

2 −
sin 2x

4 + c;
∫

cos2 xdx =
∫

1+cos 2x
2 dx = x

2 + sin 2x
4 + c;∫

sin ax cos axdx =
∫

1
2 sin 2axdx = − cos 2ax

4a + c;
∫

sin3 xdx =
∫

(1− cos2 x) sinxdx = − cosx+ cos3 x
3 + c;∫

cos3 xdx =
∫

(1− sin2 x) cosxdx = sinx− sin3 x
3 + c;

∫
cot2 xdx =

∫
1−sin2 x

sin2 x
dx = − cotx− x+ c;∫

x
sin2 x

dx = parti = −x cotx+ log | sinx|+ c;
∫

x
cos2 xdx = parti = x tanx+ log | cosx|+ c;∫

x tan2 xdx =
∫
x 1−cos2 x

cos2 x = x tanx+ log | cosx| − x2

2 + c; In =
∫

1
(1+x2)n dx = 1

2n−1

[
(2n− 3)In−1 + x

(1+x2)n−1

]
;∫

x arctan2 xdx = parti = 1
2x

2 arctan2 x− x arctanx+ log
√

1 + x2 + 1
2 arctan2 x+ c;

Integrale Sostituzione Soluzione Integrale Sostituzione Soluzione∫ √
a2 − x2dx x = a sin t a2

2 arcsin x
a + x

2

√
a2 − x2

∫ √
2x − 1dx t = 2x − 1 2

ln 2

(√
2x − 1− arctan

√
2x − 1

)∫
sin log xdx t = log x x

2 [sin (log x)− cos (log x)]
∫

1
x
√
x+4

dx t =
√
x+ 4 1

2

(
log |

√
x+4−2|

log
√
x+4+2

)
∫
x
√

1−x
1+xdx t =

√
1−x
1+x arctan t− 3t

t2+1 + 2t
(t2+1)2

∫
1

x+
√

1+x2 dx t = x+
√

1 + x2 1
2 log |t| − 1

8t2

∑∞
n=1 x

n−1
oscilla per x ≤ 1 ∑∞

n=1
1

n(n+1) converge a 1
∑∞
n=1

1
nx

diverge per x ≤ 1converge a (1− x)−1 per −1 < x < 1
diverge a +∞ per x ≥ 1 converge per x > 1∑∞

n=1 an converge ⇒ limn an = 0; an ≥ 0 ∀n ⇒
∑∞
n=1 an regolare;

limn
an+1
an

=
l > 1 ⇒ diverge

limn
n
√
an =

l > 1 ⇒ diverge
limn n

(
an

an+1
− 1
)

=
l > 1 ⇒ converge

l = 1 ⇒ ? l = 1 ⇒ ? l = 1 ⇒ ?
l < 1 ⇒ converge l < 1 ⇒ converge l < 1 ⇒ diverge

∃x > 1 : limn n
xan < +∞ ⇒ converge; ∃x ≤ 1 : limn n

xan > 0 ⇒ diverge a +∞;∑+∞
n=1(−1)nan, an ≥ 0 ∀n: {an} nc, limnan = 0 ⇒ converge; {an} nc, limnan 6= 0 ⇒ oscilla; {an} nd ⇒ oscilla;



∑∞
n=1

xn−1

(n−1)! = ex ∀x ∈ R
Teo. derivazione per serie

Hp. (1)
∑∞
n=1 fn(x), fn : (a, b)→ R ∈ C1 ((a, b)),

x0 ∈ (a, b), (1)c.p.inx0,∑∞
n=1

xn

n

converge per −1 ≤ x < 1 (2)
∑∞
n=1 f

′
n(x) u−→ g(x) : (a, b)→ R;

diverge a +∞ per x > 1 Ts. (1) u−→ S(x) : (a, b)→ R ∈ C1 ((a, b)),
oscilla per x < −1 S′(x) = g(x) ∀x ∈ (a, b);

Teo. di integazione per serie
Hp. (1)

∑∞
n=1 fn(x), fn : [a, b]→ R ∈ C1 ([a, b]), (1) u−→ S : [a, b]→ R

Ts.
∑∞
n=1

∫ b
a
fn(x)dx =

∫ b
a
S(x)dx

Serie di potenze:
∑∞
n=1 an−1(x− x0)n−1, r = supX = sup{h ≥ 0 |

∑∞
n=1 |an−1|hn−1 conv.}, Ic = (x0 − r, x0 + r).

r = limn

∣∣∣an−1
an

∣∣∣ =
(
limn

n
√
an
)−1.

Sviluppo in serie di Taylor: f(c) + f ′(c)
1! (x− c)1 + · · ·+ f(n−1)(c)

(n−1)! (x− c)n−1 + · · ·

Sviluppo in serie di McLaurin: f(0) + f ′(0)
1! x+ · · ·+ f(n−1)(0)

(n−1)! x
n−1 + · · ·

f (n)(x) ≤ kMn ∀x ∈ (c, x) o (x, c) ∀n ⇒ f sviluppabile nel punto x in S.T. di centro c.

ex =
P∞
n=0

xn

n!
sinx =

P∞
n=0(−1)n x2n+1

(2n+1)!
cosx =

P∞
n=0(−1)n x2n

(2n)!
sinhx =

P∞
n=0

x2n+1

(2n+1)!
coshx =

P∞
n=0

x2n

(2n)!

(1 + x)α =
P∞
n=0

`
a
n

´
xn 1

1+x
=
P∞
n=0(−1)nxn 1

1+x2 =
P∞
n=0(−1)nx2n ln(1 + x) =

P∞
n=0

(−1)n

n+1
xn+1 arctanx =

P∞
n=0(−1)n x

2n+1

2n+1

lim(x,y)→(x0,y0) = l⇔ ∀ε > 0 ∃δ(ε) > 0 : ∀(x, y) : 0 < d ((x, y), (x0, y0)) < δ(ε) si abbia |f(x, y)− l| < ε;
(x0, y0) ∈ DX, f ∈ C0({(x0, y0})⇔ ∀ε > 0 ∃δ(ε) > 0 : ∀(x, y) 0 < d ((x, y), (x0, y0)) < δ(ε) si abbia |f(x, y)− f(x0, y0)| < ε;

f u.c. in X ⇔ ∀ε > 0 ∃δ(ε) > 0 : ∀P, P ′ : d(P, P ′) < δ(ε) si abbia |f(P )− f(P ′)| < ε; ∂f
∂x (x0, y0) = limx→x0

f(x,y0)−f(x0,y0)
x−x0

;
∂f
∂y (x0, y0) = limy→y0

f(x0,y)−f(x0,y0)
y−y0 ; df = ∂f

∂x (x0, y0) · h+ ∂f
∂y (x0, y0) · k; ∆f = f(x0 + h, y0 + k)− f(x0, y0);

f differenziabile in (x0, y0)⇔ lim(h,k)→(0,0)
∆f−df√
h2+k2 = 0; ∇f =

(
∂f
∂x (x, y), ∂f∂y (x, y)

)
;

Teo. di Schwartz: Hp. f : A→ R, A aperto; ∃∂f∂x ,
∂f
∂y ,

∂2f
∂y∂x ,

∂2f
∂x∂y in tutti i punti di A; P0 ∈ A; ∂2f

∂y∂x ,
∂2f
∂x∂y ∈ C

0({P0});
Ts. ∂2f

∂y∂xP0 = ∂2f
∂x∂yP0;

Teo. del differenziale: Hp. f : A→ R; P0 ∈ Å; ∃∂f∂xP0; ∃∂f∂y (x, y) ∀(x, y) ∈ I(P0, δ) ⊆ A; ∂f
∂y ∈ C

0({P0});
Ts. f differenziabile in P0;

Teo. del gradiente: Hp. f : a→ R, A aperto, A internamente connesso; ∃∇f = 0 ∀(x, y) ∈ A; Ts. f costante;


