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FHGJI"KML�NOL�IQP R 3 SBT�UWV�X�Y0Z[ V]\�T�V^Y�UW_a`�bdcHegfihjT�V^\	X�UWT�V f _lk�m^VaUWc�Yon^b R S^f�b
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f c�YoXopqc�eWeWc4\�T�V"X�UWV nacrYon^b R s
FHGJI"KML�NOL�Iut R 6 SBT�UWV�X�Y0Zv T�U�X f _lk�m^VaUWc�Yonab R S^fwb

f(x) = −x3 + 3x + 4x�y'z X�fw{aeWU�b|e�c}Y'~Mf�b�Ugf�XdU�T�V^Y'_lc f Y�nab R
y

�ly=� k���T�V"X�bdc�b'�"nac|e�� k��"n^f�XdU�T�V f(x) = 0 f�_l��c	X=_afwV�Y R naV^cEY�T�eWnlX�UWT�VCnaVaUg��n^c α
yl� k�X�c�bd��U�V^c�b�VCc�V�\�f�_ab�c���c�V"X�_lc α_�� fw��SaeWU�Xdn^_lc 10−1

y
�ay=� k}YoT�n^_lbdcEe�� U�Vak}�"n^f�XdU�T�V f(x) > 0

y
FHGJI"KML�NOL�I�� R 2 SBT�UWV�X�Y0Z�H����K�L}���aL�����I���I �]��KM�����B��NO��N�����������NO��I��}N4I  O OI�¡�K��aN�I��B�£¢q�a�����}IB¤�¥J�����}Nj¦�I §�¡�����K�I¨K�©"���B���}I����lKª����I¨��©�«
¬ ��������K��l��N����­���®���®L��B�¯��K�I�«dI"GJI ¬ �� OI

x�y v T�U�X A naV.VaT��°{abdc4b�k�c�eJ�"nac�eg\	T�V^�"nac�±lc�X f naVac4hjT�V^\+XdU�T�V._ak	m^VaUWc�Y�nab I = [A; +∞[
yv U f c�YoX|Y²Xdb�Ug\+Xdc���c�V"X8_lk}\	bdT�UgY�YdfwV"X�c4fweWT�b�Y lim

x→+∞

f(x) = −∞
�ly v T�U�X f c	X g _lc�na³ChjT�V�\+X�UWT�V�Y=_lk	m^V^U�c}Y=Yonab R+ Xdc�eWe�c}Y8�"nac lim

x→+∞

f(x) = +∞ c	X lim
x→+∞

f(x) = −∞ fweWT�b�Y

lim
x→+∞

f(x)

g(x)
= −1.

�ay v U f c�YoX8naVacEhjT�V�\+X�UWT�V]_lk�m^VaUWc�Yon^b R+ Xdc�eWe�cr�"nac
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√
x

fweWT�b�Y
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x→+∞

f(x)

x
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FHGJI"KML�NOL�Iµ´ R 5 SBT�UWV�X�Y0Z
f _lk�Y�UW¶�V^f�V�X�naVacEhjT�V�\+X�UWT�V·±"UWV"X�c�b�Sabdk	Xdc�b=\�¸^f�\	naVacE_lc�Y'S^¸abdf�Yoc}Y�Y�naUW~�fwV"X�c}Y�c�V¹Xdc�bd��cr_lcEeWU���U�X�cr_lc f

yaº ����I]��I ¬ �a����I�^��L�����Ii»}�����}Nj¦�L��l�}NO�B� y
x�y'¼ T�nab�X�T�nlX�UWV"X�c�b�~�fweWeWc I T�na~�c�boX�_lcE\�c�V"X�bdc −1 ±�U�e¯c�³ UgYoX�c M > 0 X�c�e¯�"nac|e�� U�V"X�c�b�~�f�e�eWc I \	T�V"XdU�c�V�X�X�T�naX�c�Y�eWc�Y�~Mf�e�c�nab�Y_lc f(x) S�T�nab x ≥ M

y
�ly'¼ T�nabiX�T�nlX A SBT�Y�U�XdU�h²±�UWe'c	³lUWYoX�c M > 0 Xdc�e=�"nacCSBT�n^b°XdT�nlX x < −M X�T�naX�c�Y�eWc�Yi~�fweWc�nab�Yi_ac f(x) Y�T�V"X�_afwV^Ye�� UWV"X�c�bd~�fweWe�c ] −∞;−A[

y
FHGJI"KML�NOL�Iu½ R 4 SBT�UWV�X�Y0Zv T�U�X f _lk�m^VaUWcHY�nab R S�fwb f(x) = xE(x) T�¾ E b�c�Sab�k}Yoc�V"X�c8egf4hjT�V�\+X�UWT�V�S^fwb�X�UWc8c�V�XdU�`�b�c y [ VCVaTwXdc Ik = [k; k + 1[ ± k ∈ Z

y
x�y=¿ n^Y²XdU�m�c�b8�"nac f c}Y²X8\�T�V"X�UWV nacrYonab=eWc�Y8U�V"X�c�b�~�f�e�eWc�Y Jk =]k; k + 1[ ± k ∈ Z

y
�ly'z ³lSaeWUW\�U�Xdc�b f Yon^b=e�c}Y'U�V"X�c�b�~�f�e�eWc�Y Ik

y
�ay

f c}Y²X�p�c�e�eWcr\	T�V�XdU�V nac4c�V�À�s RÂÁ n^YoX�U�m^c�b8~�T�X�bdcEbdk�SBT�V�YocMZ yÃ y
f c}Y²X�p�c�e�eWcr\	T�V�XdU�V nac4c�V x s RÂÁ n^YoX�U�m^c�b8~�T�X�bdcEbdk�SBT�V�YocMZ y


