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1.4 ����
���

f ��� ��� f ′ � (����������� ) ���� �!�"�#%$'&���(���!�)�*�+�,
f ′(x) = lim

h→0

f(x + h) − f(x)

h

y = f(x) ��� ��� ��-%.0/ � �1��2�304�5�67)8��,79 2 : ��;�<�=?>A@�B�C�D�E 3 : ��F�G�H;�I�J�B !�)���,
y′, f ′(x),

dy

dx
,

df(x)

dx
,

df

dx
(x)

KMLON 4 ��P ��Q�4�ROS���T�UV��W�X�YZ-��[,�\�]%^ � U�_�`�a (1 �M`ba ) !�)��O^0cd3Ae�/��fMg !�)���,
f � \�]�h�i%^'����,Mj x Y�k�l�4Mm�"%.�n h Y�o � ^0p�q���, f(x + h) − f(x)

h
− f ′(x) = ε

^0Rsr�^ h → 0 �t^�X ε → 0 ^�u���,�:�v%w
f(x + h) = f(x) + f′(x)h + εh

4�RMc�n h x�y�z�4�{%$0c%^�X C εh � (|�}�~ )2 {%$0c%^0p�q��0&���,%������Y����%.�+��dw0�
��x f(x) Y�`�a%.�n�c���^0cd3Ae�/�x�U�_�`�a�!�)���,� 4�\�]�h�i�u ��� f(x + h) Y h 4 � ��� 1 �� Ah + B ! ��`�a��M������Y�p�q���, h = 0

4�R�c�n 1 � ��� �[��x f(x) 4�u������Ox�)����8! B = f(x) x���3�, ��� f(x + h) ^ 1 � �� ����Y ε(h)h ^0�%r�,��t� ε(h)h = f(x + h) − (Ah + f(x)) ^0����^ C
ε(h) =

f(x + h) − f(x)

h
− A

^�uM��,%2�*�n A = f ′(x) ��^�X ��`�a���x����s20c���x�]�����,
���

1.15
���

f, g � \�]�h�i%^0����, a � " � ^0����,
(1) (f + g)′ = f ′ + g′

(2) (af)′ = af ′

(3) (fg)′ = f ′g + fg′

(4)

(
f

g

)′

=
f ′g − fg′

g2

���
1.16 [ �7���������� �¡ ]

dz

dx
=

dz

dy

dy

dx���
1.17 [ ¢t�������� �¡ ] )��M£�¤ I !�"�#%$0&1+ ��� f x�\7]�h�i���:�¥M#�¦�§�!�)��t^�X C� ��� � \�]�h�i�!�� ��� �

dx

dy
=

1

dy

dx¨�©1ª�«
1.2 ¬��® > Y�¯�p�4�.�n C "�° 1.15, 1.16, 1.17 Y�±�²�³%20,
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1.5 ´�µ�´�µV¶·V�¹¸Vº·»V�¼V�
�½��!�jtvM!M¾7nMX7+ ��� ^ P ��� ��� YÀ¿7°s.�n�Rs�t3�,ÀÁ D � � 3 Â ��� ��Ã1Ä nM¾7n1r���,
1) Å���� Æ��M f(x) = anxx + an−1x

n−1 + · · ·+ a1x + a0 Y�p�qM��,[Ç ��È � ��� ! x 4É . f(x) Y É�Ê $0³�� ��� Y f ^0Ë%r (
���

y = f(x) ^0Ë%r0�7�%(�)�� ),%�0&1Y�¿ ��� v�+ �
Æ��� ��� ^0c�3�,�¿ ��� ��Ì�Í ��� !�)���, (xn)′ = nxn−1 x�]����8��!�"�° 1.15 2�wA� �Z�
x�Î Ä �0&���,

2) Ï � ��� Ð�°� Q(x)(1) !�"M#%$0&1� ��� Y�ÐMÑ ��� ^Òcd3�,8+�Ó�. C �0&�4 � 2 :�ÔtÕÖ l1x�����!�) E 3�, 1 :%× � "7#�Ø���Ù�Ú1! C ��� ��� � ]�Û g(x) x 0 !�u�c%^�� E !�"�#%$
&�� Ì�Í ��� !�)���, 2 :s× �  %^ ��� ��£�Üt!�)���, 2 :1��Ð�°� �x� %^�.�n�Ýs.�r�n�('"�#��
� ��� x�Þ�u�����x�)���,�ß�q�à Q(x) = x ^ P (x) =

x2

x
�  %^�.�n ��á�â Ó�x�"b#���� ��� �

Þ�uM��,�Æ��� ���� ��� � (1) 2�wA]�������! C "�° 1.15 Y�ã�c���^0Ð�° ��� ��� ��� Y�Î Ä �
��xM!�X���,

3) ä � �Z� ��° �[� � ����å�4�"�#æ$0&���,���ç�������!bu�r n è�é�4�:�c�n�ê�ëO��,�:
v%w C f(x) = xn Y�"�#�Ø�Y R

+ = {x ∈ R | x >= 0} ^�.�n�p�q���^��0& � ¦�§�ì�í ��� !�)���,� ��� x����7���Mx C �0&1Y���° ��� ^0"7#�����,["�#MØ � åt6M)M��x C "�#�Ø�! Ì�Í !�)7��,[���� � "�° 1.17 Y�ã�c���^0Î Ä �0&���,�ß�q�à y = f(x) = n

√
x � x = yn (y >= 0) � � ��� !�)

��, dx

dy
= nyn−1 u���!

dy

dx
=

1

dx

dy

=
1

nyn−1
=

1

n
x1/n−1

��° ��� � 1),2) ^'î�*Mn�\�]7h�i�!Mu�c�Q1x����7����,[����"�#MØ���ïMQ�!��7ç�4�\M]�h�it4�u
��u�c�,

4) ð������ ñ ����� x�Õ�3A"7#%$0&�+���Y�ò�ó�*MnZô%2�3õ, a Y�ö���Ç � ^�.�n y = ax Y
"�#s.�+�c�,�c�X�u%w ��÷ .0c���!�ø0ù � ���0ú Ä n�"�#�Ø�Y�û�ü�.�n�c%r�,

A) "�#�Ø�x1ø0ù � �Mý : ����ý � x = n ^�.�+�ý an = a · · ·a
︸ ︷︷ ︸

n þ
!�"�#�����,M����ñ �7ÿ�� x

��� ����,
ax+y = axay

��� û�ü � ����ñ ��ÿ�� x ��� ����2�3Ò4�u�$0&���,
B) "�#MØ�x�¿ � �7ý : v�� x = 0 ��ý�ñ ��ÿ�� Y �	� $0³��74 � ax = a0 = 1 x����7,%2�*
n P 3A"�#�����,�v�+ x = −n ��^�X�ñ ��ÿ�� x ��� �M&�à axan = a0 = 1 21w ax = a−n =

1

an

^0"M#�����,
(1)Q(x) =

f(x)

g(x)


�������������������
f(x), g(x) ����� ���
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C) "M#7Ø1x�Ð7° � �Mý : v�� x =
1

n
Y�ptqM�1^ C ñ �[ÿ	� x ��� �M&tà (ax)n = axn = a1 =

a 2�w ax = n

√
a ^0����,�v�+���ç�� x =

m

n
4 É .�n � ax = ( n

√
a)m ^0"�#��1��,

D) Ç � x�"�#�Ø����M� : j�v�!�^ ��� .0îd3 ,�ñ �Mÿ�� x ��� ����Ó�S��� �!�u��0ûtü���"
/ � ��# w�^ ��$ ��u�c7, P ��!�ñ �1��� x Ì�Í 4�uM����Y���%M����, x Y�Ç � ^0�t��ý P &�4�&' �1��ÐM° � ����u�� ��( {an} x����M����, aan � "M#%$Ò&�n�c��M��! {aan} ^0cd3 ��( Y�ptq
��,s��� ��( � & ' ������x�±1²�$0&����7!�����) $ ��! ax Y�"�#���� C :�v w ax = lim

n→∞

aan

^0����,%����"�#V4�*�+�c�nbX���,�^.-0/�Y���&�à ‘ ñ ��ÿ�� ’ C ‘ Ì�Í�1 ’ C ‘a > 1 ��ý�¦�§�ì�í ’ C
‘0 < a < 1 ��ý�¦�§�2 � ’ Ý�Y�3�����x�!�X���,�ñ ����� �54�6 � v�!�û�ü�$0&�� (7 G�FZ= ��8
 ) x�����! ��9 È;: u�c�,
ñ �O��� �[� ��� Y�<�=8����+ Ä 4 � e ^0cd3 � Y�p�qb�����Vx�)��Z,�� ��� Y�Î Ä ubx����
���1Y�e%2�3�, y = f(x) = ax ^0����,

f(x + h) − f(x)

h
=

ax+h − ax

h
= ax ah − 1

h

^�uM����! C lim
h→0

ah − 1

h
Y�<�=������7��x�)���,%�0& � ñ ����� ax � x = 0 4�R�S���W�X�!�)

��, a ����Y�o�>%$ ³���^0W�X � o�>����Z,%����W�X�x 1 4�u��V2�30u a x������O����! (2) C �
&�Y e ^0R%r�,%����^�X (ex)′ = ex x�?%�0&���,���ç�� a 4 É .�n ��C a = ek ^0R%r�^ C

(ax)′ = (ekx)′ = kekx = ax log a

Y�?1� (
É ����� ��@�A�B�Y�.�n�.�v�*M+ ) ,

5) Cb�O��� ñ �O��� ��DO!�êbë�+8x C a 6= 1, a > 0 �býZñ �V��� y = ax x["�#æ$0&On�¦
§Vu ÌbÍ ��� 4bu��[,%2�*7n7"�° 1.14 2Vw � �[� xZ�b�8���Z,%� &�Y loga x ^ ËVX C (a YFEæ^
�V� )

É �O�[� ^ c 3�,�GV4FEOx a ��^ZXVø ù É � ^ cbcHEVYFI�J8�O�Z�8�æ( Æbcb, y = loga x

�V^�X x = ay ^Zub�[, dx

dy
= ay loga u8�b! C (loga x)′ =

1

x loga
^[ub��,%ø ù É � ���b� �

(logx)′ =
1

x
^�u���,

6)3 K���� L�Q O(0, 0) M�Nt��O�P 1 ��Q�R È 4�Q P (x, y) Y�^���, (1, 0) Y Q ^0���1^�X C
Â QOP Y θ ^0����,%����ý cos θ = x, sin θ = y ^0"�#�����, cos θ 6= 0 ��ý tan θ =

sin θ

cos θ
^0"

#��1��,V�0&%� ��ÌMÍ ��� 4�u%w C í ÿ "�°7Ý�S�6M���1x ��� ����, 3 Â ��� ��� ��� � ���� ��
�0�1��&�� (¬��® > p13 ß 8 ¯�T ) ,

lim
h→0

sin h

h
= 1

sinx 4 � ����í ÿ "�°�Y�ã�c��t^
sin(x + h) − sin x

h
= sin x

cos h − 1

h
+ cos x

sin h

h

(2) U � �WVYX[Z\�^]W_ � VYX�`^� �YacbYde� an =

(

1 +
1

n

)
n feg�hcikj �l� U fWmcnko�i e


lp�qe� U fWrYsciWj^t �
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^�uM��, cos h − 1

h
= − sin2 h

h(cos h + 1)
4 Ö l�����^ C (sin x)′ = cos x Y�?���,

cos x = sin(x +
π

2
), − sin x = cos(x +

π

2
) 4 Ö lb� �V^ C (cos x)′ = − sin x x5?æ��&O�[,

tanx =
sin x

cos x
!7)������ C (tan x)′ =

1

cos2 x
x�?%�0&t��,

7) ¢HuHK��[� 3 Â �Z� � 1
É

1 ! � u[c��b!�v0#�4 � � ��� � �b�%.�u[c�,%.Z��. C 5�6
u[�HwVxb)�*Mn (x8]bÝO![�b� 4bu8� )

� �[� Y[pOqt+Zc8, P �Z![�O�[å�4["b#8ØOYFy $ .[+ È
! � �[� YZpVqb�7,�vF� � ö0z �Z� , y = sin x � [− π

2
,

π

2
] ! � ¦8§bìbí !8)b�Z, P �Z![" #

Ø�Y����[4�y $ ����^ Ì�Í !Z¦�§bì�í�!8)����b!����5y $ $0&�+ ��� � � ��� Y�pVq����Ox�!�X
�[, � &OY arcsin x vb+ � Sin−1x ^ -æ. C � öHz �[� ^ cd3�, y = arcsin x �V^ZX C x = sin y

(− π

2
<= y <=

π

2
) u���! C dx

dy
= cos y =

√

1 − sin2 y =
√

1 − x2 2tw
dy

dx
= (arcsin x)′ =

1√
1 − x2

Y�?1��,
cos x � [0, π] 4�y $ .�n á å�4 arccos x v�+ � Cos−1x ^0-%. C ��{ z ��� ^0cd3�,�� ��� �

arcsinx ��^�X�^ á1â å�4�<�=�����^
dy

dx
= (arccos x)′ = − 1√

1 − x2

x�?s�0&���,
tanx � (− π

2
,

π

2
) 4�y $ .�n á å�4 arctan x v�+ � Tan−1 x ^0-%. C � ö�T ��� ^0c 3 , y =

arctan x �O^ZX C x = tany (− π

2
< x <

π

2
) ub�8! dx

dy
=

1

cos2 y
=

cos2 y + sin2 y

cos2 y
= 1 +

tan2 y = 1 + x2 2�w
dy

dx
= (arctan x)′ =

1

1 + x2

x�?s�0&���,
¨�©1ª�«

1.3 ��� ��� ��� ��� Y�"�#�4�*�+�c�n�Î Ä 20,�+�Ó�.0����) $ � � ã�c�n�20cM,
lim
h→0

sin h

h
= 1 lim

h→0

eh − 1

h
= 1

(1) y = x3 (2) y =
x + 1

x2 + 1
(3) y = cos x (4) y = log x¨�©1ª�«

1.4 ��� ��� ��� ��� Y�Î Ä 2 (S�8� �Y�ã�c�nt20c ),
(1) y = xex (2) y = sin100 2x

(3) y = x3 log(2x3 + x) (4) y = arcsin(x2 + 1)

(5) y = xx
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