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IKJMLON:PRQSJMT=UWV0LSJXPYUGZ[U-\[P]V0U&^`_aV0LcbSJdQcP]V0U&^ePYfKT=L�V*gW_d^eN:PKZ[UWVih+Z[U[jdPR^kU&J
y = f(x)l ^k\[\(^kLcbcZ[U&^eQ�JMT=Z[PYLSJOPYfmQSJMT=Z&JMUnbSJoQS_Sp&JMqeV:r

sut@vxw U[PYjdP]V0fYq�JMU>bSJoQcPyN[JMbSJMLcq�PYU[PKPYf
dominio I

N[JMfYf]V
f(x) z

s|{Cvo} P~JdQ�V0q�PYU[P�QSJ�f]V3h8Z[U[jdPR^kU&J
f(x)

TC^>N[J`N:P~�>ZWV0fR_Sp&J`\[LS^k\[LcPRJMb��;N:P�QSPYq�q�J/�
bcLcP]V:��VkN�JdQSJMq�\[PR^�QcP�JdQ�V0q�PYU[P�QSJ�h s1�&v l r;���[�k� s _MPR^ l

f(−x) = f(x) ∀x ∈ I
v/�

� �8�a���[�0� s _MPR^ l
f(−x) = −f(x) ∀x ∈ I

v/� �~�n�k�1� � �8�C��N:PX\(JMLcPR^$N[^�� s ^=QSQSP]V
f(x + T ) = f(x) ∀x ∈ I

v z} J�f]V-h+Z[U[jdPR^kU&J l \WV0LcP�^�N:PRQc\WV0LcP ��� VkQSb�VGQSbcZ&N:P]V0Lcf]VD\�JML
x ≥ 0

��\�^kP l \�^=Q�QcP � PYfRJ
N:PRQ�JMT=UWV0LSJX\(JML�QcPYq�q�JMbcLcP]VePYfyT=L�V*gW_d^eN[JMfYf]V�h8Z[U[jdPR^kU&J�V0U&_Sp&J�\�JML

x < 0 zx� UWV0fR^kTnV*�q�JMU>bSJ � QSJ�f]V�h+Z[U[jdPR^kU&J l \�JMLcPR^$N:PR_aV�N:P�\(JMLcPR^$N[^`� � l QcZ:�e_MPRJMUnbSJ�QcbcZ&N:P]V0Lcf]V�PYUDZ[U
PYU>bSJMLc�kV0fYfR^`N:P�fYZ[U[T=p&JMjdj@V�� z

s|�Cv�} J l QSJMq�\[fYPR_dJXQcP�\[Z& �N[JMbSJMLcq�PYUWV0LSJoPYf
segno

N[JMfYf]V�h+Z[U[jdPR^kU&J � _MPR^ l N[JMbSJMLu�
q�PYUWV0LSJX\�JML��>ZWV0fYP

x
LcPRQcZ[fYb�V

f(x) > 0
�
f(x) < 0

J
f(x) = 0 z¡ � JMfYfR^-^=QSQSJMLc�=V0LSJ�_Sp&J � PYU¢V0fR_MZ[U[P�_aVkQSP � \[Z& -JdQ�QSJMLSJiq�^kfYbS^-_d^kq�\[fYPR_aV0bS^GLcPRQS^kfY�CJMLSJ

f¤£¥Jd�>ZWV0jdPR^kU&J�N[JMfKbcPY\(^
f(x) = 0

� ^�f]VeN:PRQSJd�>ZWV0jdPR^kU&J
f(x) > 0

� JXf]V�LcPRQS^kfYZ[jdPR^kU&J l
QS\�JdQSQ�^Oh|Vk_MPYfYPYb�V0b�VoN&V0fYfR^�QSbcZ&N:PR^X\[LSJMfYPYq�PYUWV0LSJ¦N[JMf�QSJMT=U&^�N[JMfYf]VXN[JMLcPY�=V0b�VX\[LcPYqeVoJ�N[JMf
_aV0fR_d^kfR^eN[JMT=fYPKVkQcPYUnbS^kbcP z

s8§>v�} PxN[JMbSJMLcq�PYUWV0U&^DT=fYP�JM�CJMU>bcZWV0fYP
asintoti

�CJMLcbcPR_aV0fYP � ^kLcPYjdja^kUnb�V0fYP�J�^ � fYPR�nZ[P
s _aV0fR_d^kf]V0U&N[^ePyfYPYq�PYbcPKV0T=fYP�JdQcbcLSJMq�PmN[JMT=fYPyPYU>bSJMLc�kV0fYfYP�N:PmN[J/g&U[PYjdPR^kU&J � Q�JOf¤£ PYU&QcPRJMq�JXN:P
N[J/g&U[PYjdPR^kU&J l _d^=QcbcPYbcZ[PYbS^eN&V�Z[UWV�Z[U[PR^kU&JXN:PyPYUnbSJMLc�=V0fYfYP v z

s|¨Cv�} PKN[JMbSJMLcq�PYUWV0U&^`T=fYPmJM�CJMUnbcZWV0fYP�\[Z[UnbcP�N[JMfYf¤£ PYU&QcPRJMq�JoN:P�N[J/g&U[PYjdPR^kU&JoN[^@�CJXf]V
h+Z[U[jdPR^kU&J�U&^kU l _d^kU>bcPYUnZWV � ^�N[^a�CJoU&^kU l N[JMLcPY�kV � PYfRJ z

s|©Cvo} P�_aV0fR_d^kf]V � �>ZWV0U&N[^-JdQcPRQSbSJ � f]V-N[JMLcPY�kV0b�V;\[LcPYqeV;JeQSP~Qcb�V � PYfYPRQS_dJe\�JMLo�>ZWV0fYP
�=V0fR^kLcP

x
LcPRQcZ[fYb�V

f ′(x) = 0
�
f ′(x) > 0

J
f ′(x) < 0

r�PYU � VkQSJ�VX_MPR XQcPWN[JMbSJMLcq�PYUWV0U&^
T=fYP�PYU>bSJMLc�kV0fYfYP�PYU�_MZ[P�f]V-h+Z[U[jdPR^kU&J3LcPRQcZ[fYb�VD_MLSJdQS_dJMU>bSJ s

f ′(x) > 0
v ^ªN[Jd_MLSJdQS_dJMUnbSJ

s
f ′(x) < 0

v JdN�P�\[Z[UnbcPxN:P~qeVkQSQcPYq�^G^-N:P�q�PYU[PYq�^GLSJMf]V0bcPY�C^D^3«WJdQSQcP�^kLcPYjdja^kUnb�V0fYP
s
f ′(x) = 0

v z

t



s��=v�} P(_aV0fR_d^kf]V � QSJOJdQcPRQcbSJ � f]V�N[JMLcPY�kV0b�V�QSJd_d^kU&N&V�JOQcP(N[JMbSJMLcq�PYUWV0U&^iP(�kV0fR^kLcP(N:P �
\(JML�_MZ[P>LcPRQcZ[fYb�V

f ′′(x) = 0
�
f ′′(x) > 0

J
f ′′(x) < 0

rmPYU � VkQSJxV�_MPR ¦QSP$N[JMbSJMLcq�PYUWV0U&^
T=fYPKPYUnbSJMLc�=V0fYfYP�PYUG_MZ[Pmf]V�h8Z[U[jdPR^kU&J l _d^kU&_aVa�kV s

f ′′(x) ≤ 0 ∀x ∈ (a, b)
v ^`_d^kUn�CJdQSQ�V

s
f ′′(x) ≥ 0 ∀x ∈ (a, b)

v J�T=fYPyJM�CJMUnbcZWV0fYPK\[Z[UnbcPKN:P(«WJdQ�QS^ s
f ′′(x) = 0 ∀x ∈ (a, b)

v z
¡ Z[bcPYfRJ�LcPR_d^kLSN&V0LSJ3_Sp&J�\(JML�PYfx_aV0fR_d^kfR^�N[JMfxqeVkQSQcPYq�^ � N[JMfxq�PYU[PYq�^�J`N[JMP�«WJdQSQcPxQcP
Z&Q�ViQS^k\[L�V0bcZ[bcbS^�PYf�q�JMbS^$N[^�N[JMfYfRJXN[JMLcPY�=V0bSJXQcZ&_d_dJdQSQSPY�CJ z
��_d_d^eV0fR_MZ[U&JXN[J/g&U[PYjdPR^kU[PKPYq�\�^kLcb�V0U>bcP¤r

�3�������	�n�8�
�K����
���UWV�h+Z[U[jdPR^kU&J
f(x)

N[J/g&U[PYb�V�PYU
[a, b]

l _d^kU>�CJdQSQ�ViPYU;b�V0fRJOPYU>bSJMLu�
�=V0fYfR^�QSJ

∀x1, x2 ∈ [a, b]
� LcPRQcZ[fYb�V

f(λx1 + (1 − λ)x2) ≤ λf(x1) + (1 − λ)f(x2), ∀λ ∈ [0.1].
�3�������	�n�8�
�K����
���UWV�h+Z[U[jdPR^kU&J

f(x)
N[J/g&U[PYb�V`PYU

[a, b]
l _d^kU&_aVa�kV`PYUDb�V0fRJoPYU>bSJMLu�

�=V0fYfR^�QSJ
∀x1, x2 ∈ [a, b]

� LcPRQcZ[fYb�V
f(λx1 + (1 − λ)x2) ≥ λf(x1) + (1 − λ)f(x2), ∀λ ∈ [0.1].

����������� ���

��UWV3h8U[jdPR^kU&J
f(x)

V0q�q�JMbcbSJ�\(JML
x → +∞

s ^k\[\[Z[LSJ
x → −∞

v �[�@�!�#"a�$"a�
���0�	�%�n�
�#"a�$&8�`N:PyJd�>ZWV0jdPR^kU&J

y = l
QSJ
lim

x→+∞

f(x) = l

s ^k\[\[Z[LSJ
limx→−∞ f(x) = l)

v z
��UWV3h8Z[U[jdPR^kU&J

f(x)
V0q�q�JMbcbSJ��[�@�!�#"a�$"a�('��n�)"@�1�n�$&1� � \�JML

x → x+

0

s ^k\[\[Z[LSJ
x → x−

0

v/� N:PyJd�>ZWV0jdPR^kU&J
x = x0

QSJ
lim

x→x
+

0

= +∞ o −∞

s ^k\[\[Z[LSJ
lim

x→x
−

0

= +∞ o −∞
v z

��U �[�*�	�#"a��"a� ��*�&8�	+-,K��\(JML
x → +∞

s V0UWV0fR^kTnV0q�JMUnbSJ�\(JML
x → −∞

v \�JML
Z[UWVih8Z[U[jdPR^kU&J

f(x)
l Z[UWV�LSJMbcb�V�N:PyJd�nZWV0jdPR^kU[P

y = mx + q
b�V0fRJ�_�p&J

lim
x→+∞

[f(x) − (mx + q)] = 0

.mJX_d^=Qcb�V0UnbcP
m, q

QcPyN[JMbSJMLcq�PYUWV0U&^�_aV0fR_d^kf]V0U&N[^�P�fYPYq�PYbcP¤r

m = lim
x→+∞

f(x)

x
, q = lim

x→+∞

[f(x) − mx]

/¦^kbcP]V0q�^ª_Sp&J QSJ�Z[UWV-h+Z[U[jdPR^kU&J;V0q�q�JMbcbSJ;VkQcPYUnbS^kbS^�^kLcPYjdja^kU>b�V0fRJ3\(JML
x → +∞

�
l PYU>Z[bcPYfRJ�JdQ�V0q�PYUWV0LSJ�QcZ&_d_dJdQSQcPY�=V0q�JMUnbSJiQSJiJdQcPRQSbSJ�V0U&_�p&JiZ[UªVkQSPYUnbS^kbS^3^ � fYPR�>Z&^ \�JML
x → +∞ z
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