In the following I talk about functions in particolar I study the behavior of this near
infity

assuming the notion of function, limit and derivate is know.

Let a function f : R — R such that lim,, . f(z) = 400 if limgH%O@ > 1 than
exist a(oo)€ R such that Vo > a(oco) limg_,., f(x) = 400 so the function f is not
bijective.

Example 0.1. Let function f : R — R defined by 2 +— 22. lim,_, %2 = 400 > 1so the
funcion is bijective for x€ [0,a(c0)[C Rand f(x) € [0,00[ so f~1(z) : [0, 00[— [0, a(oo)]
with lim, s, f71(z) = a(o0).

An important result is the following

Theorem 0.2. Let f a function, f have an oblique asymptote if and only if f” have an
orizontal asymptote.

Proof. we prove the Theorem for x tends +oo (idem for x tends —oo)

=) f have asymptote y=mx+q for x tends +oo so q= lim,, o (f(z) — mx). %(q) =
0= limxﬁﬁo%f —m = limy s of =m.

<) have an asymptote y=m that is lim, ;oo f'—m = 0 = [0dz = ¢; = limy— 400 [ (f'—
m)dr = limg,_ 1 oo(f — mx + c3) if ¢ = 1 — 3 80 q=limy_ 1o (f — mz). O

Example 0.3. Let the function y=In(x) y'=1 lim,, o =+ = 0 so y’ have an orizzontal
asymptote y=0 so the function have asymptote y=q where q is the real a(co).



