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. }CLmk f(x) = too— Xx =k is vertical asymptote.

e lim f(x) =k — y=Kkis horizontal asymptote.

e Toprove (d): y = ax + b is oblique asymptote
lim [ () - y ]=0
e To study the relative position of (C) and (d):
— Check the sign of f(x) -y
- f(xX)—y>0— (C) is above (d).
- f(x)—y <0 — (C) is below (d).
- f(x)—y=0— (C) intersects (d).
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equation of the tangent to (C) at x = a:
y="f(a) + (x-a). f(a)

To find the point of intersection between 2 curves, put f(x) = g(x) then find
X.

Point of inflection — f ”(x) = 0 and f ” changes sign.

| (a,b) is a center of symmetry then, f(2a-x) + f(x) = 2b
(d):x=a IS an axis of symmetry:

f(2a—x) = (x).
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To prove f admits an inverse function:

f is defined, continuous and strictly monotonic ( T or | ), then f admits an
inverse function whose graph is symmetric w.r.t the line y = x.

- Df'lz Rf
- f and f’ have the same variation.

- To find the point of intersection between the function and its inverse, put
f(x) = x and solve to find x.

- To prove g(x) in the inverse of f (x), then f (g(x) ) = x.

Tangent parallel to the x-axis —> ' (x) = 0.
Slope of the tangent = f’ (point of tangency).
1
- (Y 00 =
* To prove A(a,b) belongs of f1(x), prove f(b) =a
Sign of f (x):
* If the graph of f (x) is above the x-axis, then f(x) > 0.

* If the graph of f (x) is below the x-axis, then f(x) < 0.
* If the graph of f (x) intersects the x-axis, then f(x) = 0.
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To prove f(x) =0 admits a unique root <€ ]Ja,b[:
1- fis defined, continuous and strictly monotonic.
2- f(a) . f(b) <0
odd function: f (-x) = - f (X) = symmetric
w.r.t. O (0,0)
even function: f (-x) = f (X) = symmetric
w.r.t. y- axis.
If the graph of f admits maximum of minimumat x =a,

thenf’(a) = 0.
lim Inx=-oo lim [nx=+o
Xx— 0+ X— +00
In1=0 Ine=1
! — l I = Z
(In x) == (Inu) ”
In(@b)=Ina+Inb
In (%) =Ina—Inb
Ln@") =nlna
LneX=x g™ =x
ef=1 et® = +o e *=0
ex.ey = Xy e*> 0 for any real number x.
ex
pisi A
(ex)r - eX
ey =u".e"

Inx =k < x = ek

=k < x=Ink
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