


f I

I 0

f ∀x ∈ I, f(−x) = f(x);

f ∀x ∈ I, f(−x) = −f(x).

f T

f D ∀x ∈ R, x ∈ D ⇒ x+ T ∈ D

∀x ∈ D, f(x+ T ) = f(x)

f I

∀(x, y) ∈ I2, x ≤ y ⇒ f(x) ≤ f(y) ( x < y ⇒ f(x) < f(y).

f
I

∀(x, y) ∈ I2, x ≤ y ⇒ f(x) ≥ f(y) ( x < y ⇒ f(x) > f(y).

f M I

∀x ∈ I, f(x) ≤ M.

f m I

∀x ∈ I, m ≤ f(x).

f I I



f I R a I
ℓ ∈ R

f ℓ a

a ∈ R ∀ε > 0 ∃α > 0 ∀x ∈ I, x− a ≤ α ⇒ f(x)− ℓ ≤ ε

a = +∞ ∀ε > 0 ∃A > 0 ∀x ∈ I, x ≥ A ⇒ f(x)− ℓ ≤ ε

a = −∞ ∀ε > 0 ∃A < 0 ∀x ∈ I, x ≤ A ⇒ f(x)− ℓ ≤ ε.

f +∞ a

a ∈ R ∀A > 0 ∃α > 0 ∀x ∈ I, x− a ≤ α ⇒ f(x) ≥ A

a = +∞ ∀A > 0 ∃B > 0 ∀x ∈ I, x ≥ B ⇒ f(x) ≥ A

a = −∞ ∀A > 0 ∃B < 0 ∀x ∈ I, x ≤ B ⇒ f(x) ≥ A.

f −∞ a

a ∈ R ∀A < 0 ∃α > 0 ∀x ∈ I, x− a ≤ α ⇒ f(x) ≤ A

a = +∞ ∀A < 0 ∃B > 0 ∀x ∈ I, x ≥ B ⇒ f(x) ≤ A

a = −∞ ∀A < 0 ∃B < 0 ∀x ∈ I, x ≤ B ⇒ f(x) ≤ A.

ℓ ∈ R ∪ −∞,+∞

lim
x→a

f(x) = ℓ lim
a

f = ℓ f(x) −−−→
x→a

ℓ
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f(x) ≤ g(x)
a

lim
x→a

f(x) ≤ lim
x→a

g(x).

f I =]a, b[
f a f −∞

b f +∞

f g h
I a I

f h ℓ ∈ R ∪ ±∞ a
a f ≤ g ≤ h

lim
x→a

g(x) = ℓ.

f I a ∈ I

f a

lim
x→a

f(x) = f(a).

f I I

I



f I\a
ℓ a g I

∀x ∈ I, g(x) =


f(x) x ̸= a
ℓ x = a

a

f
[a, b] f [a, b]

f
I (a, b) ∈ I2 a ≤ b c

f(a) f(b) x0 ∈ [a, b] f(x0) = c

f
I f(I) f I

f(I) f(I)
f

f I a ∈ I

f a

lim
x→a

f(x)− f(a)

x− a
f a f ′(a)

f I I

f Ck I k I
k

Ck I

Ck Ck

Ck



f [a, b] ]a, b[
a < b f(a) = f(b) c ∈]a, b[ f ′(c) = 0

f [a, b]

]a, b[ a < b c ∈]a, b[ f ′(c) =
f(b)− f(a)

b− a

n 0 f
a0, . . . , an x 0

f(x) = a0 + a1x+ · · ·+ anx
n + o

x→0
(xn).

0

f Cn 0 f
n 0

f(x) =

n

k=0

f (k)(0)

k!
xk + o

x→0
(xn).



f I a I

Cf a f
a

1 f a

f

f(x) = f(a) + f ′(a)(x− a) + an(x− a)n + o
x→a

((x− a)n) an ̸= 0

Cf
an(x− a)n

n

an > 0 a

an < 0 a

n

an > 0 x < a
x > a

an < 0 x < a
x > a

f lim
x→+∞

f(x) = ±∞

h =
1

x
h 0 x ±∞

h 0 x

f(x) = ax+ b+
c

x
+ o

x→±∞


1

x



y = ax+ b Cf ±∞



x → xn n ≥ 2

Df = R
n

R ∀x ∈ R, f ′(x) = nxn−1.

n

x

f ′(x)

f

−∞ 0 +∞

− 0 +

+∞+∞
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x → x−n n ≥ 1

Df = R∗

n

R∗ ∀x ∈ R, f ′(x) = − n

xn+1
.

n

x

f ′(x)

f

−∞ 0 +∞

+ −

00

+∞ +∞

00

n

x

f ′(x)

f

−∞ 0 +∞
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00
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]0,+∞[

x → 1

x
1

Df =]0,+∞[

]0,+∞[

∀x > 0, ln′(x) =
1

x
.

x, y > 0

ln (xy) = ln(x) + ln(y)

ln


x

y


= ln(x)− ln(y).

x

1

x

ln

0 +∞

+

−∞−∞

+∞+∞

1
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ln

Df = R
]R ∀x >

0, exp′(x) = exp(x) = ex.

x, y > 0

ex+y) = exey

ex−y =
ex

ey
.

x

ex

exp
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x → xa a ∈ R\Z

xa = ea ln(x) x > 0

]0,+∞[
∀x > 0, f ′(x) = axa−1.

a < 0

x

f ′(x)

f

0 +∞

−

+∞

00

1

a > 0

x
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f
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a < 0
a = 1

0 < a < 1
1 < a

x → ax a > 0

ax = ex ln(a) x ∈ R
R ∀x ∈

R, f ′(x) = ln(a)ax.

a < 1

x

f ′(x)

f
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R
2π

R

cos′ = − sin .

x

cos′(x)

cos

−π π

0 + 0 − 0
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R
2π

R

sin′ = cos .

x

sin′(x)

sin

−π −π
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R\
π

2
+ kπ ; k ∈ Z


.

π

R

tan′ = 1 + tan2 =
1

cos2
.

x

tan

−π

2

π

2

−∞−∞

+∞+∞

0

−4 −2 2 4

−4

−2

2

4

x

y

tan
−π

2
,
π

2



R

R

arctan′(x) =
1

1 + x2
.

x

arctan

−∞ +∞

−π

2
−π

2

π

2

π

2

0

−4 −2 2 4

−1

1

x

y



a

lim
a

f
exp ln x → xn n ∈ N∗

−∞ 0 ±∞ n

0 1 −∞ 0+ 0

+∞ +∞ +∞ +∞

lim
a

f lim
a

g lim
a
(f + g) lim

a
f × g lim

a

f

g

ℓ ℓ′ ̸= 0 ℓ+ ℓ′ ℓℓ′
ℓ

ℓ′

ℓ ̸= 0 0 ℓ 0 ±∞ (∗)

0 0 0 0

ℓ ̸= 0 ±∞ ±∞ ±∞ (∗) 0

0 ±∞ ±∞ 0

±∞ ℓ′ ̸= 0 ±∞ ±∞ (∗) ±∞ (∗)

±∞ 0 ±∞ ±∞ (∗)

+∞ −∞ −∞

+∞ +∞ +∞ +∞

(∗)

a b c

lim
x→+∞

ebx
c

xa
= +∞ ; lim

x→+∞
(ln(x))b

xa
= 0;

lim
x→0

xa(ln(x))b = 0 ; lim
x→−∞

xaebx = 0.



ex − 1 ∼
x→0

x

sin(x) ∼
x→0

x

cos(x)− 1 ∼
x→0

−x2

2

ln (1 + x) ∼
x→0

x

(1 + x)a − 1 ∼
x→0

ax a ̸= 0

tan(x) ∼
x→0

x

n > p (ap, ap+1, . . . , an) ∈ Rn−p+1 an ̸= 0 ap ̸= 0

+∞ −∞

apx
p + · · ·+ an−1x

n−1 + anx
n ∼

x→±∞
anx

n.

0
apx

p + · · ·+ an−1x
n−1 + anx

n ∼
x→0

apx
p.



I

u+ v u′ + v′ u v I

λu λ ∈ R λu′ u I

uv u′v + v′u u v I

u

v

u′v − v′u
v2

u v I v I

1

v
− v′

v2
v I

u ◦ v v′ × (u′ ◦ v) v I u v(I)

u−1 1

u′ ◦ u−1
u u−1(I)

ua a ∈ R au′ua−1 u I



ex ex R

ln(x)
1

x
]0,+∞[

√
x

1

2
√
x

]0,+∞[

xn n ∈ N nxn−1 R

xn n ∈ N\Z nxn−1 R∗

xa a ∈ R\Z axa−1 ]0,+∞[

sin(x) cos(x) R

cos(x) − sin(x) R

tan(x) 1 + tan(x)2 =
1

cos(x)2
R\

π

2
+ kπ ; k ∈ Z



arctan(x)
1

1 + x2
R



ex = 1 + x +
x2

2
+ . . . +

xn

n!
+ o

x→0
(xn)

1

1− x
= 1 + x + x2 + . . . + xn + o

x→0
(xn)

1

1 + x
= 1 − x + x2 + . . . + (−1)nxn + o

x→0
(xn)

ln(1− x) = − x − x2

2
− . . . − xn

n
+ o

x→0
(xn)

cos(x) = 1 − x2

2
+ . . . +

(−1)nx2n

(2n)!
+ o

x→0
(x2n)

sin(x) = x − x3

3!
+ . . . +

(−1)nx2n+1

(2n+ 1)!
+ o

x→0
(x2n+1)

(1 + x)a = 1 + ax +
a(a− 1)x2

2
+ . . . +

a(a− 1) · · · (a− n+ 1)

n!
xn + o

x→0
(xn)


