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����������� ���� ����������� � ��!"�����	� #$�&%'�(��
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DFE�GIH�JLKNMOGQPSR�P�J�T=JUP�JLKVR:W0P�X3YZGQX�[\KVR:ESP�J�P�X^]_X�KO`NJa JLEb`OKNX�P�Jdc0JUeLESX�WQX�fgGhRi\JLj=R:KO`VR:k^JLEl`NXmP�J�noE�f�JLE�p=R:KOGhR^P�J a X�k3j�q�`VR�r�s�XmJdtuq�`NX�k�R�r�s�X
vbwlwbx@y{zbz�|b|b|"}-~=���	}-�l�b�b�@}-�b��z

∼
~S�g�g���

~S�������b��~S�g�	}-�l���l�@}-�b�

� �0���	�6���B�B�\�^�
���:�����l�� ¡�

−→ ¢ �:£¤�:¥�¥¦�§ ¨�� ¨�� ©��¥��^£���ª�£:«¨ª§���d���¦�¬U��¬U� ¢¨® � ¢ ¬L����«¨¯±°/² ¢ ¬L²¨³

reta tangente
raio

(a)

raio?
reta tangente?

(b)

´6���¦�µ£:«©���l��¥·¶¨�� ¨�§¯�� ¢ ¥¦�§² ¢ ���§¥d�¤¥�¬¦��°¨�¦²�¶©ª§�:¯¸�º¹��¦�¤¥¦²�ªh�=�§ ¨²+°/�:ª§�µ��¶/²��� ¡� ® �¤¯» ¡�µ�¦�¬U�µ¥��:£:� ¢ ¬L�¼¾½ ® «¨�L�À¿�Á�³´Â�¦²�¶¨ª��:¯¸��¥d°¨�¦Ãl¬L��£:²�¥¤Ä
¿�³ÆÅ¡« ¢¨Ç¤È �¤¥�¥¦�:¯É ¨�:�����l�� ¡�� ¨� ½ ¢ �§ ¨���¤¯ x ∈ R

¼ �Ê8�¤¯¸°¨ª�²¨Ä
f(x) = |x|

ÁË
Ì ³ÆÅ¡« ¢¨Ç¤È �¤¥�£:²�¯± ©�:�¦�h�l�� ¡��¥d ¨�hÍ¾Î§£¤�:�§¥_ ¨�^¥¦�:���:¯»²�¶8¬L�§ ¨��¥�� ¢ ��ª���¬¦�§£��l¯¸� ¢ ¬¦��ËÏ ³ÆÅ¡« ¢¨Ç¤È �¤¥_£¤² ¢¨Ð �¤£:�§ ¨��¥d��°/� ¢ �l¥d�l¬L�¦����¹:¥_ ¨�·«¨¯Ñ£:² ¢bÒ « ¢ ¬L²� ¨�Æ�l��ª§²����:¥u¬U��¶/�:ª§�� ¨²�¥ ¼ Í¾²���¯µ�m� ¢ �bÓª�Î�¬L��£��� ©�:¥¦£¤² ¢¨Ð �¤£:�� ¡��Á³
´Â�¦� ¢ £:�§°¨��ª���°¨ª��§£�� Ç�Ô ²¨ÄB��¯¸°¨ª��:¯�� ¢ ¬U� Ç�Ô ²Õ£¤²�¯¸°©«©¬U��£¤�§² ¢ ��ªd ¡�Ö ¨�:�����l�� ¡�× ¨�$«©¯µ�ÕÍ¾« ¢¨Ç:Ô ² ¼ °0²���Ê8�¤¯¸°¨ª�²¨Ø0Ù×ÚÛNÜ:Ý=ÜµÝ=Þ�ßmÞàÂÛOÜbáÕ°¡���¦�º� ¢ £:² ¢ ¬¦�L�������L����â· ¨�^«¨¯¸�ãÍ¾« ¢¨Ç�Ô ²SÁ³

ä å±ædç��6è éêæ\�6è^ë
´6���¦�µ ¨�¬L�:��¯¸� ¢ ������Í¾ì���¯ã«¨ª§� ® �:�L�lª@ ¡�� ¨�:�����l�� ¡� ¢ «¨¯¸¹¤�¦��£��¸ ©��«¨¯¸��Í¾« ¢©Ç�Ô ² f(x)

Ø0°¨���§¯��:���L�bÓ
¯�� ¢ ¬L�3¬L�¤¯ºÓ{¥¦�3íS«¨�m��°¨��²gÊ8��¯µÃbÓ{ªî��°0²��d«©¯±°0²�ª§� ¢©ï ¯¸��²�� ¢ ¬¦�:��°0²�ª§�� ¨²��¤³6ð�¥¦¥¦��¯$Ä

¿



Reta tangente

X

Reta secante

Y

P = Q

a x

f(x)

Q

P

h

a a + h

f(x)

f(a)

f(a + h)

f(a)

y

m = f(a+h)
h

m = limh→0
f(a+h)

h

Å6� ® «¨�L�¸¿�ÄuñÆ�¬U��¥¦�¤£�� ¢ ¬L���^ ¨� ½ ¢ � Ç:Ô ²º ¨�^�¦�¤¬L�º¬L� ¢¨® � ¢ ¬L�^�:¯±«©¯µ��£:«©���l��¶©�§ ¨��¯¸� ¢ ¥¦��² ¢ ��ªò³

f(x) ∼= β0p0(x) + β1p1(x) + . . . + βnpn(x) =
n

∑

k=0

βkpk(x)

² ¢  ©��Ä
pk(x) =

∏

j=0, j 6=k

(x − xj)
�

βk =
f(xk)

pk(xk)£:²�¯
k = 0, 1, 2, . . . , n

³
���:¥�¥L��¯µ� ¢ �:�§�¦�©Ø¨�º ¨�¤�¦���l�� ¨�ã ¨� f(x)

°/²8 ©�3¥¦�:�Æ ¨� ½ ¢ �§ ¨�º£¤²�¯�²¨Ä

f ′(x) ∼= β0p
′
0(x) + β1p

′
1(x) + . . . + βnp′n(x) =

n
∑

k=0

βkp
′
k(x)

Ì



ó\ô�õ ö¸÷Zø¨ùûú�üNýZþ2ÿ�ýZþ�������� ø��
	��CýZþ�dú���� ø����Âø�����	���� ø����Âø
�Æ¬¦�§ª§��â���¯ ��°/� ¢ �l¥d ¨²��§¥d°/² ¢ ¬L²�¥Æ°¨���L�º���l��ª§�§� Ç�Ô ²� ¨�º ©�:�¦�h�l�� ¡�©³Âð�¥¦¥¦��¯$Ø8¬��:¯�ÓO¥���Ä

f(x) ∼= β0p0(x) + β1p1(x)£:²�¯
p0(x) = x − x1

�
p1(x) = x − x0

³
´@²���¹:¯ Ä

f ′(x) ∼= β0p
′
0(x) + β1p

′
1(x)£:²�¯

p′0(x) = 1
�

p′1(x) = 1
³

� � ¢  ¨² β0 = f(x0)
p0(x0)

�
β1 = f(x1)

p1(x1)

Ø©¬L�¤¯ºÓ{¥¦��Ä

f ′(x) ∼=
f(x0)

x0 − x1

+
f(x1)

x1 − x0��¯¸��£:² ¢  ©� Ç�Ô ²¸��¯¸°/²���¬L� ¢ ¬L�·°¨���L�� ¨� ½ ¢ �§�Æ��¥dÍ¾ì���¯ã«¨ª§��¥d ¡��¥� ¨�hÍ¾�:�¦� ¢¨Ç �l¥Æ¹^íS«¨��²�¥�°0² ¢ ¬¦²�¥��g�l�bÓª§�§�� ¨²�¥d ©�¤���¤¯��:¥�¬L���Æ� ® «¡�lª§¯�� ¢ ¬L�3�¤¥¦°¡� Ç �� ¨²�¥�� ¢ ¬L���m¥�� Ø °/²���«¨¯µ�º ¨��¥�¬�� ¢ £:�§� h
Ø ¢ ²��:�QÊ©² x

³_ð�¥¦¥¦��¯$Ø
¥¦� ¢  ¨² x1 − x0 = h

Ø¨¬¦�:¯�ÓO¥¦�lÄ

f ′(x) ∼=
f(x0)

−h
+

f(x0 + h)

híS«¨���¦�:¥�«¨ª�¬L���:¯ Ä
f ′(x0) ∼=

1

h
[f(x0 + h) + f(x0)]

� ® «¨ªî� ¢  ¨²lÓO¥��3��¥�¥¦�§¯���� ¢ £:ª�� ¢ � Ç�Ô ²ã ¨�º���¤¬L��¥��:£�� ¢ ¬¦� ¼ ½ ® «¨�¦�À¿�Á³ ��¥¦²�¥���¬L� ¢¨Ð � (n + 1)
°0² ¢ ¬¦²�¥_¥��:°¡���¦�� ¨²�¥d°/²�� h ¢ ²�¥\¥¦�¤«¨¥\�l��ª§²��¦�:¥u ¨� x

¼
x0

Ø
x1

Ø
x2

Ø
. . .
Ø
xn

Á
°/²8 ¨��ÓO¥��� ©� ½ ¢ ���d«¨¯¸��Í¾ì��¦¯ã«¨ª§��¯¸���§¥ ® �¤�L��ªòÄ

f ′(xk) ∼=
1

h
[f(xk + h) + f(xk)]

!#"%$'&)(+*�,.-�/�021

¿�³ � �
h > 0

Ø ���:íS«¡� Ç�Ô ² ® �:�¦��ª ¹^£ Ð ��¯¸�� ¡�� ¨�436587:9<;>=@?ÀÝA?+ÝCB 3�ÞD7LÞáFEG?#HD;GI¡ÞD7:B Ü87=ËÌ ³ � �
h < 0

Ø ���:íS«¡� Ç�Ô ² ® �:�¦��ª ¹^£ Ð ��¯¸�� ¡�� ¨�436587:9<;>=@?ÀÝA?+ÝCB 3�ÞD7LÞáFEG?JB á63�ÞD7:B Ü87³
��¯¸��£:²�¯�°¡���¦� Ç�Ô ²�� ¢ ¬L�¦��²�¥��¦�¤¥¦«¨ªh¬U�� ©²�¥d²�¶©¬¦�§ ¨²�¥d°/²��d�¤¥�¬U�l¥ÆÍ¾ì���¯ã«¨ª§��¥\�:¥V¬UÃ ¢ � ½ ® «¨�¦� Ì ³

KML &>NPO%QR0S1  ¡�� ©²
f(x) = ln(x)

�
xk = 1, 8

Ø©£:��ª§£¤«¨ªî���_�ã ¨�:�����l�� ¡� ¢ «©¯¸¹¤�¦�§£:�ã�3²��:���¦²º��¶¨¥�²�ª§«8¬L²°¡���¦�ã���lª§²����:¥d ¨�
h
� ® «¡����¥d� 0, 1

Ø
0, 01

�
0, 001

³UT��L��¶¡�lª Ð ���d£¤²�¯±£¤� ¢ £¤²�£:��¥L�l¥Æ ©�:£:��¯µ�l�§¥:³´6���¦�º���:��� ½ £:����²��¤�¦��²µ��¶©¥¦²�ª�«©¬L²¨Ø8 ¨�¤���Ó{¥¦��� ¢ £:² ¢ ¬¦�L���Æ�� ¨�¤�¦���l�� ¨��� ¢ ��ª§Îh¬L��£��� ¡�ãÍ¾« ¢©Ç�Ô ²¨Ä

f(x) = ln(x) −→ f ′(x) =
1

x

Ï



tangente (diferença inferior)
tangente (diferença superior)

tangente (real)

xkxk − h xk + h

f(xk − h)

f(xk)

f(xk + h)

Å6� ® «¨�L� Ì Ä  ²�¯�°¡���L� Ç�Ô ²^� ¢ ¬¦�¦���� ¨�¤�¦�h���l ¡��������ª¡����¥Z ¨�¤�¦���l�� ¨��¥ ¢ «©¯¸¹¤�¦�§£:��¥Z ¡�� ¡�l¥F°/�:ª§��¥"Í¾ì��¦¯�«¨ªî��¥ ¡��¥� ¨�hÍ¾�:��� ¢¨Ç ��¥�¥¦«¨°/�:���§²��d�^� ¢ Í¾�:�¦��²��:³

ð�¥�¥¦�§¯ Ø¡�º ¨�:�����l�� ¡�ã������ª	 ¨�ºÍ¾« ¢©Ç�Ô ²º�:¯ xk = 1, 8
¹lÄ

f ′(1, 8) =
1

1, 8
= 0, 55556

´6���¦�
h = 0, 1

Ä
f ′(1, 8) ∼=

1

0, 1
[f(1, 8 + 0, 1) − f(1, 8)] = 0, 54067

ea = |0, 55556− 0, 54067| = 0, 01488´6���¦�
h = 0, 01

Ä
f ′(1, 8) ∼=

1

0, 01
[f(1, 8 + 0, 01) − f(1, 8)] = 0, 55402

ea = |0, 55556− 0, 55402| = 0, 00154´6���¦�
h = 0, 001

Ä
f ′(1, 8) ∼=

1

0, 001
[f(1, 8 + 0, 001) − f(1, 8)] = 0, 55540

ea = |0, 55556− 0, 55540| = 0, 00016´6���¦��¯��:ª Ð ²��L�l�@�Æ°¨�¦�¤£:��¥ Ô ²� ¨²�¥��¦�:¥�«¨ª�¬L�� ¨²�¥�°/²8 ¨��ÓO¥��FÍ-��â¤�:��£:²�¯ûíS«¨�F²��l��ª§²��� ©� h ¥¦� Ò ��¶¡�l¥�¬U� ¢ ¬¦��¦�¤ ¨«¨â¤�§ ¨²¨³WV ¢ ¬L���¤¬L� ¢ ¬L²¨Ø©�m ¨��¯¸� ¢ «©� Ç�Ô ²� ©�:¥¦¥��·�l��ª§²��Z°/²8 ©�����:¥¦«©ª�¬U�l�_�:¯ ��«©¯¸� ¢ ¬¦²�¥�� ®�¢ � ½ £��b¬L����²� ¨²�¥�:���¦²�¥� ¨�������¦�¤ ¨² ¢  ¡�l¯¸� ¢ ¬¦²¨³��¯¸��²�«©¬L�¦�¸��ªh¬L�¤� ¢ �l¬¦���l�ã¥¦�¤�¦�§��¯¸� ¢ ¬L�¤� h ¥¦« ½ £¤�§� ¢ ¬¦�:¯�� ¢ ¬L�m°0�¤íS«¨� ¢ ²©Ø0¥��:¯��§¯�°¨ª§��£����F�:¯»�¤�¦�¦²�¥ ¨�Æ�����¦�: ©² ¢  ¡��¯�� ¢ ¬¦²¨ØS��«©¬¦�§ª��§â��l�6¯¸���§¥"°/² ¢ ¬L²�¥F°¡�l�L�^�m���l��ª��î� Ç:Ô ²3 ¡��¥ÂÍ¾ì���¯ã«¨ªî�l¥" ¡��¥u ¨�:�����l�� ¡�l¥:³6ð�¥Í¾ì���¯ã«¨ªî�ã¯¸����¥\«©¬L��ª§��â��� ¡�l¥_¥ Ô ²µ��¥díS«¨��«©¬¦�§ª§��â���¯ Ï °/² ¢ ¬L²�¥¤³
X



ó\ô{ó ö¸÷Zø¨ùûú�üNýZþ2ÿ��Zþ�Y�ø�Z	þ\[]�W	_^`�Zþ
´6���¦�º¬¦�a�¤¥Æ°/² ¢ ¬L²�¥Æ ©�m���l��ª��î� Ç:Ô ²¨Ø=²¸°/²�ª§� ¢¨ï ¯��§²�� ¢ ¬L�¤�¦°/²�ªî�l ¨²��\¹lÄ

f(x) ∼= β0p0(x) + β1p1(x) + β2p2(x)£:²�¯
p0(x) = (x − x1)(x − x2) = x2 − (x1 + x2)x + x1x2

p1(x) = (x − x0)(x − x2) = x2 − (x0 + x2)x + x0x2

p2(x) = (x − x0)(x − x1) = x2 − (x0 + x1)x + x0x1�^£:²�¯É£:²=� ½ £¤�§� ¢ ¬¦�:¥ β0 = f(x0)
p0(x0)

Ø
β1 = f(x1)

p1(x1)

�
β2 = f(x2)

p2(x2)

³
���:¥�¥L�ºÍ¾²��¦¯¸�©Ø¨�º ¨�¤�¦���l�� ¨�º¹lÄ

f ′(x) ∼= β0p
′
0(x) + β1p

′
1(x) + β2p

′
2(x)

£:²�¯
p′0(x) = 2x − x1 − x2

p′1(x) = 2x − x0 − x2

p′2(x) = 2x − x0 − x1
� � ¢  ¨²¸²�¥�¬¦�a�¤¥Æ°/² ¢ ¬L²�¥Æ� ® «¡��ª�¯¸� ¢ ¬L�·�¤¥¦°¡� Ç �� ¨²�¥Æ°/²�� h Ø¡²�«B¥¦� Ò �8Ä











x0

x1 = x0 + h

x2 = x0 + 2h¬L�¤¯ºÓ{¥¦�lÄ

f ′(x) ∼=
f(x0)

2h2
(2x − 2x0 − 3h) −

f(x1)

h2
(2x − 2x0 − 2h) +

f(x2)

2h2
(2x − 2x0 − h)

ð�¥�¥¦�§¯ Ø/�l¬L�¦����¹:¥� ¨�:¥V¬U�¸Í¾ì��¦¯ã«¨ª§�©Ø¡°/²8 ¨��ÓO¥��m£:��ª§£¤«¨ªî������ ¨�:�����l�� ¡� ¢ «¨¯�¹:�¦��£���°¡���L�º£��l ¡�¸«¨¯� ¨²�¥¬L�b�:¥�°/² ¢ ¬L²�¥Æ���l��ª§�§�� ¨²�¥¤Ä

f ′(x1) ∼=
1

2h
[−3f(x0) + 4f(x1) − f(x2)]

f ′(x2) ∼=
1

2h
[f(x2) − f(x0)]

f ′(x3) ∼=
1

2h
[f(x0) − 4f(x1) + 3f(x2)]

c�²�� ¢ ¬U� ¢ ¬¦²¨ØS¬L� ¢  ¨² (n+1)
°/² ¢ ¬L²�¥u� ® «¡��ª�¯¸� ¢ ¬L�d�:¥�°¡� Ç �� ¨²�¥u°0²�� h ØS°/²8 ©�ÓO¥�� ® � ¢ �¤�L��ª��§â��l�"�:¥V¬U��¥¬L�b�:¥��:íS«¡� Ç¤È �¤¥ã ¨�ºÍ¾²��¦¯¸�B�$£:��ª§£¤«¨ªî���^�  ¨�:�����l�� ¡�B ¨�º¬L�b�:¥^Í¾²��¦¯¸��¥^ ¨��Í¾�¤�¦� ¢ ¬¦�:¥m°¡���L�B«¨¯ �l��ª§²�� xkíS«¡��ª�í=«©�:�:³u´@���L���§¥�¥¦²¨Ø¡ ©�¤����ÓO¥��m¥�� ® «¨���Æ�º¥�� ® «©� ¢ ¬L�^�¦� ® �L�8Ä¿�³ � �

k = 0
¼ Í¾ì��¦¯�«¨ªî�edVÁ�Ä

f ′(xk) ∼=
1

2h
[−3f(xk) + 4f(xk + h) − f(xk + 2h)]

f



Ì ³ � �
0 < k < n

¼ Í¾ì��¦¯�«¨ªî��dbdVÁÄ

f ′(xk) ∼=
1

2h
[f(xk + h) − f(xk − h)]

Ï ³ � �
k = n

¼ Í¾ì��¦¯ã«©ªî��dbdadVÁÄ

f ′(xk) ∼=
1

2h
[f(xk − 2h) − 4f(xk − h) + 3f(xk)]

KML &>NPO%QR0S1  ¡�� ©²
f(x) = ln(x)

�
xk = 1, 8

Ø6£:��ª§£¤«¨ªî���^�  ¨�:�����l�� ¡� ¢ «¨¯¸¹¤�¦��£��$��² �¤�¦��²��¶¨¥�²lÓª§«8¬L²B°¡���¦�À�l��ª�²��¦�¤¥^ ¨�
h
� ® «¨���§¥3� 0, 1

Ø
0, 01

�
0, 001

«©¬¦�§ª��§â�� ¢  ¨²À��¥3Í¾ì���¯ã«¨ª§��¥3 ¨²�¥3¬L�b�:¥�°0² ¢ ¬¦²�¥:³T��L��¶¡�lª Ð ���_£:²�¯±£¤� ¢ £¤²¸£:��¥L�l¥Æ ©�:£:��¯µ�l�§¥:³ ²�¯�²º�=��¥�¬L² ¢ ²��Ê8�¤¯¸°¨ª�²�� ¢ ¬L�:���§²��¤Ø¡�� ¨�:�����l�� ¡�º� ¢ ��ª§Îh¬L�§£:�m ¡��Í¾« ¢¨Ç:Ô ²º¹�Ä

f ′(x) =
1

x
−→ f ′(1, 8) =

1

1, 8
= 0, 55556

´6���¦�
h = 0, 1

Ä
•
�Æ¥L� ¢  ¨²µ�ãÍ¾ì���¯ã«¨ª§�edUÄ

f ′(1, 8) ∼=
1

2 · 0, 1
[−3f(1, 8) + 4f(1, 8 + 0, 1) − f(1, 8 + 0, 2)] = 0, 55454

ea = |0, 55556 − 0, 55454| = 0, 00102

•
�Æ¥L� ¢  ¨²µ�ãÍ¾ì���¯ã«¨ª§�edadUÄ

f ′(1, 8) ∼=
1

2 · 0, 1
[f(1, 8 + 0, 1) − f(1, 8 − 0, 1)] = 0, 55613

ea = |0, 55556 − 0, 55613| = 0, 00057

•
�Æ¥L� ¢  ¨²µ�ãÍ¾ì���¯ã«¨ª§�edadadUÄ

f ′(1, 8) ∼=
1

2 · 0, 1
[3f(1, 8 − 0, 2) − 4f(1, 8 − 0, 1) + 3f(1, 8)] = 0, 55425

ea = |0, 55556 − 0, 55425| = 0, 00131

´6���¦�
h = 0, 01

Ä
•
�Æ¥L� ¢  ¨²µ�ãÍ¾ì���¯ã«¨ª§�edUÄ

f ′(1, 8) ∼=
1

2 · 0, 01
[−3f(1, 8) + 4f(1, 8 + 0, 01) − f(1, 8 + 0, 02)] = 0, 55554

ea = |0, 55556 − 0, 55554| = 0, 00002

g



•
�Æ¥L� ¢  ¨²µ�ãÍ¾ì���¯ã«¨ª§�edadUÄ

f ′(1, 8) ∼=
1

2 · 0, 01
[f(1, 8 + 0, 01) − f(1, 8 − 0, 01)] = 0, 55556

ea = |0, 55556− 0, 55556| = 0, 0

•
�Æ¥L� ¢  ¨²µ�ãÍ¾ì���¯ã«¨ª§�edadadUÄ

f ′(1, 8) ∼=
1

2 · 0, 01
[3f(1, 8− 0, 02) − 4f(1, 8 − 0, 01) + 3f(1, 8)] = 0, 55554

ea = |0, 55556 − 0, 55554| = 0, 00002

´6���¦�
h = 0, 001

Ä
•
�Æ¥L� ¢  ¨²µ�ãÍ¾ì���¯ã«¨ª§�edUÄ

f ′(1, 8) ∼=
1

2 · 0, 001
[−3f(1, 8) + 4f(1, 8 + 0, 001)− f(1, 8 + 0, 002)] = 0, 55556

ea = |0, 55556− 0, 55556| = 0, 0

•
�Æ¥L� ¢  ¨²µ�ãÍ¾ì���¯ã«¨ª§�edadUÄ

f ′(1, 8) ∼=
1

2 · 0, 001
[f(1, 8 + 0, 001) − f(1, 8 − 0, 001)] = 0, 55556

ea = |0, 55556− 0, 55556| = 0, 0

•
�Æ¥L� ¢  ¨²µ�ãÍ¾ì���¯ã«¨ª§�edadadUÄ

f ′(1, 8) ∼=
1

2 · 0, 001
[3f(1, 8 − 0, 002) − 4f(1, 8 − 0, 001) + 3f(1, 8)] = 0, 55556

ea = |0, 55556− 0, 55556| = 0, 0

h ikjµæ\�Ul_m'lon�qp
¿�³��Æ¥¦�Ö��¥�Í¾ì��¦¯ã«©ªî��¥¸ ¨� ¬L�b�:¥+°/² ¢ ¬L²�¥+°¡���¦� £���ª�£:«¨ª§���¸£:�� ¡� «¨¯  ¨²�¥µ ¡�� ¨²�¥µ ¨�� ¢ ¬¦�L�� ¡� ¢ �l¥¬L��¶0�¤ªî��¥��º¥¦� ® «¨���:³srZ�:��� ½ íS«¨�3¬U�l¯ã¶0¹¤¯±²�¥��:���¦²�¥Æ��¶©¥¦²�ª�«©¬L²�¥¤³uto�¤¯ã¶¨�¦���VÓ{¥¦�^íS«¨�m°¨���L�ãÍ¾« ¢¨Ç¤È �¤¥¬¦�¦� ® ² ¢ ²�¯�¹¤¬¦�¦�§£:��¥:Ø8��£���ª�£:«¨ª§�� ¨²��¦�ã ¨�¤���m¥��:��¯�²8 ¨� ½ £��l ¡�ã°¡���¦�º²�°0�¤�L���d�¤¯»�L�� ¨�§� ¢ ²�¥¤³¼ ��ÁB´@���L�

f(x) = e2x Ä
x f(x) f ′(x)

1, 1 9, 025013
1, 2 11, 023180
1, 3 13, 463740
1, 4 16, 444650

v



¼ ¶¡ÁB´@���L�
f(x) = x · ln(x)

Ä
x f(x) f ′(x)

8, 1 16, 94410
8, 3 17, 56492
8, 5 18, 19056
8, 7 18, 82091¼ £�ÁB´@���L�

f(x) = x cos(x) − x2 sin(x)
Ä

x f(x) f ′(x)
2, 9 −4, 827866
3, 0 −4, 240058
3, 1 −3, 496909
3, 2 −2, 596792

¼  ¡ÁB´@���L�
f(x) = 2[ln(x)]2 + 3 sin(x)

Ä

x f(x) f ′(x)
2, 0 3, 6887983
2, 1 3, 6905701
2, 2 3, 6688192
2, 3 3, 6245909

¼ ��ÁB´@���L�
f(x) = tan(x)

Ä
x f(x) f ′(x)

2, 1 −1, 7098470
2, 2 −1, 3738230
2, 3 −1, 1192140
2, 4 −0, 9160143
2, 5 −0, 7470223
2.6 −0.6015966¼ ÍLÁB´@���L�

f(x) = ex/3 + x2 Ä
x f(x) f ′(x)

−3, 0 9, 367879
−2, 8 8, 233241
−2, 6 7, 180350
−2, 4 6, 209329
−2, 2 5, 320305
−2, 0 4, 513417

w


