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 oª|V�vs)q u k�o��]� xV® y.��~�¡�ily t }�k�� u k�� u ~�o t q)y4i�k ® ~�o x � u ~�oQq)|Vmpo u y t s)� ]0; +∞[
�pk��

x 7−→ √
x − ln x

z\~�oªygo
q)|V��~�o��v�vy±��s�y���~�s)�×�v~�s��,�v|Vygi

x > 0
z
ln x <

√
x ��# i�yVo��v| t s)i"��y±��s�y�z���~�s��×�v~�s��,�v|gyVi x > 0

z
lnx
x

< 1√
x

q)~�o x��~�s)�!��~�s��±�v|gyVi
x 6 1, 0 6

lnx

x
6

1√
x
�

¹ �
limx→+∞

1√
x

= 0
q�~�o x zp�)k��»���)|V~�� w ��yeqX�³ygo x k�q)��yg�;ygo��§yV�±�pk t�t k � y1k�s��]i u � u ��y t z limx→+∞

ln x

x
= 0 �

H � ~�s)����~�s�� x > 0
z²��~ t ~�o t U = 1

x

z�k�i+~�� t x ln x = 1
U

ln 1
U

= − ln U

U
� ¹ � limx→0+ U = +∞

yV�
limU→+∞

lnU

U
=

0
q)~�o x zp�pk�� x ~�����~ t�u � u ~�o�q)y t i u � u �vy t z limx→0 x ln x = 0 �
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 !���� )�À\ÀcÁ,���ZÅ -L)Y��Å���Ã )��«Ãc¿ % � � ) % ¿"!c¿ ln(1 + h)
y t � ln(1) + ln′(1)h Í g h �#
 o��yg�;�)i�k�¶�k�o�� ln(1 + h)

�pk��
h
zp~�o x ~��;�;yV��z���~�s�� h

��yVi���s�y
|h| < 1

z)s�o)yayg�v��ygs)�±��k � ~��v|Vye�pk�� h2

2

� � ~ u � y��7~�¡ �
��! © k��)�vyV� u+w ��y�i u � u ��ya��ygs�� t ��| x � u �vy limx→1

lnx

x−1
= 1

z�yVilily tvu+� o u m)yCk�s t�tvu ��s)y{iD�¢k��)�)�v~�� u k���� u ~�o¯k ¥ o)y�il~ x k�i+yq)y
ln(1 + h)

y t � h
��~�s)�

h
}�~ ult�u o]q)y&1g|V�v~ �

� ! © k����v~ ultvu+w �;yCi u � u ��y1��yV�v�;yV�aq)y x ~����)k��vyV� xn
yV�

ln x
��~�s)�eily t;¦V� ��k�o)q)y t }�k�i+ygs)� t q)y x ¦�� ¹ orq u ��k4��sX��k�s}�~ ultvu opk � yeq�y +∞

z
ln x

y t �£o�| � i ul� ygk��)ily£q)yV}�k�o��±��~�s��vya�)s ult�t k�o x y1��~ t�u � u }�yaq)y x ��Â y xVu y t �±��� wgt s���i u i+y���~�s)�ily�}�yV�±i+y t»u o)q)|V�vyg��� u opk�� u ~�o t y�� � s u q�yg�»ily t �vy x �)yg� x �)y t � xV® y��7~ t ¡ �
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� � Y�H]Û,WZT�Y�H Û,Y�^ JLYBU�d»K
ln ◦u

_ +ZÄ���Á,`7-Q¿��9! u g\fidNÑ��?g � b ��Ìid Í b �ªÊ�Ëic.Í �ÕÐ��2h g gid;fid c�Í�Ìideg�Î g�� d 	 b f�Í*dDÍ � gQf�Ñ�c{Ñ��«Í � degic �ÕÐ h*h g I ����h bNc f h"Ð � b ��ÌidDÍ b �
ln ◦u : x 7−→ ln(u(x)) g\fid×Ñ �?g � b ��Ìid Í b ��Ê�Ëic.Í �ÕÐ��2h g�f�Ñ7c I gid	 bÕÑ7c&d�bÕÑ7d x Ê7g I k (ln ◦u)′(x) = u′(x)

u(x)
�

(ln u)′ =
u′

u
.

a]c\g�Ñ�� g��
Ç ~��v~�o t f

z�ilk ® ~�o x � u ~�o�q)|�mpo u y t s)� I
�)k��

f = ln ◦u ��� k��×k��)�)i ulx kÕ� u ~�oCq)s����)|V~�� w ��yNq)yNq)|V� u }�kÕ� u ~�o{qX��s�o)y ® ~�o x � u ~�ox ~��;��~ t |Vy�z f y t �§q�|g� u }�k��)ily t s)� I
zpyV�

f ′(x) = ln′[u(x)] × u′(x) = 1
u(x)

× u′(x) = u′(x)
u(x)

�
K ¿7-L))ÁNM�OZ¿ · Ó k�o t ily x k t ~���i�k ® ~�o x � u ~�o u

y t ��q�|g� u }�k��)ily yV� t �v� u+x ��yV��yVo���o)| � kÕ� u }�y t s)� I
z�k�i+~�� t i�k ® ~�o x � u ~�o (−u)y t �»q)|g� u }�k��)i+y§y�� t �v� u+x ��yV��yVo��!��~ tvu � u }�y t s)� I

q)~�o x i�k ® ~�o x � u ~�o ln ◦(−u)
y t �»q)|g� u }�k��)i+y t s)� I

yV�
(ln ◦(−u))′(x) =

−u′(x)
−u(x)

= u′(x)
u(x)

�
� ��Á,� % % )pÅ�Á�¿  "! u

y t �1s)o)y ® ~�o x � u ~�o¯q)|V� u }�k��)ilyCy��a��s u o)y t �¢k�o�o�s�ily{�pk tet s)�es)o u o��vyg��}�k�i+ily I
k�i+~�� t ln |u|

y t �1s)o)y�)� u � u � u }�y£q�y u′

u
t s)� I �
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z�y t �ri�k ® ~�o x � u ~�o q)|Vmpo u y t s�� ]0; +∞[
�pk��

log x = lnx

ln 10
�

� y t �)�v~��)� u |V��| tNt ~�o�� x yVilily t q)yai�k ® ~�o x � u ~�o ln
yV� x yV�v�vy ® ~�o x � u ~�o]y t �N��� wgt s���i ult |gyeygo tvxVu yVo x y t �)��¼ tvu ��s)y tV�
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