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g (x) is left derivable at g = 0

but g. (0) # g; (0) so g (z) does not derivable at xy = 0

Exercise 2

ethe function f is continuous on R*



Let us now study the continuity of f at zyp =0
[ (x) is continuous at xy = 0 iff lil%f (x) = f(0) =07
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eThe function f is differentiable on R* because it is the product of functions
differentiable on R* .
Let us now study the differentiability of f at g =0
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2.Calculate the n'” derivative of
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= f @ (z) = a’cos(ax+ ) = o®sin(ax+ 3+ %) =

= h'(z) =

a? sin (am + 2%)
=0 (z )—a cos (ax +2%) = a®sin (ax + 35) ...
¢| f 0 (z) =a sm(am-ﬁ-n ) Vn€N|

g(x) =23In (1 + z), we apply Leibniz’s formula
Let g (2) = f (2) h (2) then g () = (f () h (2))™) = 3= CKF® (2) b5 ()
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such that f (z) = 2%, g(x) =In(1+2)
We therefore look for the n” derivatives of f (z) and h ()




o f(z)=2= f(2) =322 = fP) (2) = 62 = fO) (2) =0 then for Vn > 3; we
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Let f(x)= e*” cosz
we have f is continuous and differentiable on R, then f is continuous and dif-
ferentiable on a part of R
we apply Rolle’s theorem for f on [—a, a],Va >0
As e f is continuous on [—a, &
of is differentiables on |—a, o]
and f(—«a)= e=2)” cos (—a) = e’ cos a) = f(a)
then 3c € |—a, af such that f'(c) =0
For z = y the inegality is trivial.
1.For x # y. The function sin is continuous and differentiable on R,dso we can
apply the finite increase theorem for the function fon [z, y] (if z <y and [y, 2] if y < x)
then 3¢ € |z, y[ such that siny — sinz = (y — ) (sinc)’ = (y — x) cos ¢
indeed [siny — sinz| = |(y — x) cosc| = |y — x| |cos ¢|,
as |cosc| < 1, we obtain |siny —sinz| < |y — z| & [sinx — siny| < |z — y|.
2.the function ¢ (t) = In (1 +¢) is continuous and differentiable on R*therefore
we can using the mean value theorem (on peut appliquer le théoréme des ac-
croissements finis) for g on |0, x|
then 3¢ € )0, [ such that In(14+2) —In1 = (z —0)(In(1 +¢))’ = T f_ o
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Calculate the limit using the hospital rule
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