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?��-\� D 2��AC� P'� U�1 ��]C]\� 2J6�� ^=-&� �/F�J�� ����
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_ �<3 y x= cosZ_ �� y x= sin

_ �<` coty x=Z_ �` y x= tan

_ �<� cscy x=Z_ �� y x= sec

"> a-O'%O7��;�	�b� B
�8 G�% �=E��
�� 7��;�	�! c�d6� ?�@� �A/� U� ,OX OY
����� ������-e�� �6f
1 

��E�-.O?#g��F �X�. �� �+� �	���� ��-A� ^��1 :

O x

y

A(x,y) 

θ
X

Y

�=1�4 B@ "$%θ	i "> K#j �A/� A x y( , )*6�= ��k �-e�	�� UC
 l�&g�� OA
�����=1�4 θ
�m� *. OX

�����

K. �
�J�� L
�/
 	X ��n! D �'3�\� �=1�E�� _�/�1 ZOX
�����_�/<% �'��J��1 �
�J�� L
�/
 "�
1� ��n� DK.

OX
�����.K. o�> �=1�E�� ���� � !12π��nY� K. "�
1	�� p�6;> �	��1 �
1� K. -]�> *6�6� �6�> 5&= ��� "$% 
OX
�������nY� W! OA

����.
��� � ! �( , )x y�A/6�� 7��;�	�! U� Aq-&� �6�$% 

sin , cosy xθ = θ =



3
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sin 1 cos 1tan , sec , cot  , csc
cos cos sin sin

θ θ
θ = θ = θ = θ =

θ θ θ θ
*/� �.	6
1θIF π

2Zπ"$% xZ �'��� "�#� yK. ?� W�<��F1 Z �'3�. sinθZcscθ"�#�
�'��� "�#� B-�@� 2J6�� *�r1 �'3�. ."�#<% ���]�� *F-�� D �.>tanθZcotθ2J6�� *�r1 �'3�. 

�'��� B-�@� .S�@� *F-�� D13
2 2π θ π< <%"$cosθZsecθ)�/�� *�r1 �'3�. "�#� 

�'��� B-�@�.
2�,� ���� )�-�1sinθ�.	6
 G�> H�:� 0θ ="$% sin 0θ =�+�� >	'� ssinθ�+C� ��=�4Y� D

7��4θ�-<O�� D[ , ]0 2
π	6
 ?��1 π

2U�1 �t �+�� U��@ 1�+�� >	'� ssinθu��6<�� D�-<O�� D
[ , ]π π2�+�� 7��4 �+C� θ�+�/�� W! ����; �-. ?�� v� �-<O�� ��� D0	6
 θ π=u��6<�� D -+<J�1 
�-<O�� D[ , ]π π3

2�+�� ?�> ?�� v� U�1 �t −1	6
 θ π= 3
2�-<O�� D ��=�4w� ��&� s[ , ]3

2 2π π

�Q<+�� W! ?�<�0	6
 θ π= 2.
)�-��% V�  	&F �QJO� 
-#� ���	�� x�CJ� �����@� �
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sin( 2 ) sin ,θ + π = θ ∀θ ∈�

2�,� ���� ^=-&� K..
���	�� "> ���0� ��� D 9�/�1sinθ�z
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1 
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sin( ) sin ,−θ = − θ ∀θ ∈�)^=-&� -d�>sinθ(����> �X�. �� �+� �Qf
 K#j1.
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]C]\� 2J6�� ^=-&� K.1 B-�@� �� 
sin cos 1 1tan , cot , sec , csc
cos sin cos sin

θ θ
θ = θ = θ = θ =

θ θ θ θ
K#j�)�
 ��<6<�tan , secθ θ)�
 K#j ?]\�F1 Z ����> �X�. �� �+� cot , cscθ θ.

y x= tany x= sec
9�1	�� "> H�bsinθZcosθ9�1	�� �+6�F ��1	8 tanθZcotθZsecθZcscθ9�1� �J�� 
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2 2(1) sin cos 1θ + θ =

U�~� �<6= �/F�A<\� ��� K.1 
2 2 2 2(2) tan 1 sec , (3) cot 1 cscθ + = θ θ + = θ

"> ��<6<�! K#j V���:
1 2 1 2 1 2

1 2 1 2 1 2

1 2
1 2

1 2

(4) cos( ) cos cos sin sin ,
(5) sin( ) sin cos cos sin

tan tan(6) tan( )
1 tan tan

θ ± θ = θ θ θ θ
θ ± θ = θ θ ± θ θ

θ ± θ
θ ± θ =

θ θ

∓

∓
*X�F12 1θ = θ = θ7�/F�A<\� D V� 1 *+,� ���� D( )4Z( )5Z( )6"> �<6= :

sin 2 2 sin cosθ = θ θ2 2 2 2cos2 cos sin 2cos 1 1 2sin ,θ = θ − θ = θ − = − θ

2
2 tantan 2

1 tan
θ

θ =
− θ

����� K.1( )4Z( )5Z( )6"> �}=> ��<6<�! K#j 
2sin( ) cosπθ + = θ2cos( ) sin ,πθ + = − θ

cos( ) cosθ + π = − θsin( ) sin ,θ + π = − θ
������ ی���(4)�(1)��� ����� ���:

2 21 1sin (1 cos2 ) ; cos (1 cos2 )
2 2

θ = − θ θ = + θ

:�ی����� �ی��� ������ ��� ���������� �������� �������
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{ }1 2 1 2 1 2
1sin( )cos( ) sin( ) sin( )
2

θ θ = θ + θ + θ − θ

{ }1 2 1 2 1 2
1cos( )cos( ) cos( ) cos( )
2

θ θ = θ + θ + θ − θ

{ }1 2 1 2 1 2
1sin( )sin( ) cos( ) cos( )
2

θ θ = θ − θ − θ + θ

1 2 1 2 1 2 1 2
1 2 1 2sin sin 2sin cos , sin sin 2sin cos

2 2 2 2
θ + θ θ − θ θ − θ θ + θ

θ + θ = θ − θ =

1 2 1 2 1 2 1 2
1 2 1 2cos cos 2cos cos , cos cos 2sin sin

2 2 2 2
θ + θ θ − θ θ − θ θ + θ

θ + θ = θ − θ = −

1V������~� ����� )�/�� ��<6<�� K#j:

sin( ) 0 ; cos 0 ; cos( ) ( 1) ,
2

nn n n nπ π = π + = π = − ∀ ∈ 
 
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siny x=1siny x−=

2�,� ���� )�
 K. �X�1siny x=�-<O�� UC
 :&% �=	=�E� ���� ��> [ , ]
2 2
π π

−�-<OC� �-.�T1 [ 1,1]−Z
U� ��J#
 ���� �t "�#=1 B���> -`�6� UQ% W�<��F1 :

1 : [ 1,1] [ , ]
2 2

f − π π
− → − 

E.-��F 2�,� ���	� ��J#&�� ���	C� E.-�1arcsiny x=2<#� 	�1 1siny x−=�X�. �� �+� �Qf
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��
:



6

cosy x=1y cos x−=
���	�� )�
 K. H�by x=cos�-<O�� UC
 [ , ]0 π�-<OC� �-.�T1 :&% �����6� ���� ��> [ , ]−1 1W�<��F1 Z

E.-��F �t E.-� ��J#
 ���� �t " ! "�#=1 B���> -`�6� UQ%:
arccos ; [ 1,1]y x x= ∈ −

t E.-=1> �[�}= E.-��F y x= −cos 1> �X�. �� �+� �Qf
1�:
.
B-�@� ��]C]\� 9�1	C� ��J#&�� 9�1	�� ���
� K#j ?]\�F2��AC� K=-� x-<�1 .

)�(�� ������ ���:

���@� ���	���
���� ���� xy a=��� a�F�;1 23�. 	����� B1�J= b.���)�� *�+, �%-&. ���	�� 
x��/�/0� �� �Q��A6% W�<��F1 �."�#= �.	6
 �=	=�E� ���	��1 1a >"�#= �.	6
 �����6�1 0 1a< <�� �+� 

�
��<�b� �&'� )�-�� �C
 �X�. �F�]C� 7a11 [�+e�� �'3�. ���	�� �
�+�� �� ���	.]0, [∞���	�� R�<��F1 
: ]0, [xa → ∞���+<=
�T�C�� ���	��F �+J� �. ��1 ��J#
 ���� �t1 ����> -`�6� "�#� .

-3 -2 -1 1 2 3
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4
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-3 -2 -1 1 2 3
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( ) 2xf x =( )1
2( )
x

f x =

��&�'A�� ���@� ���	�� 9�1	�� ��� K. l���@� -Q�>1xe��� 2.718e ≅�	&F �+J= �. ��1 -C=1> 1q��
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)�(���&���1"$�� ������:
��+<=
�T�C�� ���	�� �
���� ���� logay x=��� a�F�; 	����� B1�J= b1 23�. �F �+J� 1@_�� .

��� ���	�� � ��-�  �+�)�(���@� ���	C� ��J#&�� ���	�� ��xy a=��1 )�� *�+, �%-&.0x >��}=>1
 �Q���� ���
� )<= q�� ?��O<�� K. �gF �
 
-/.��� 1 Z6
�.	 "��#�2.718a e= ≅����	�� �+�J6% 

E.-���F ��t E�.-=1 ��&�'A�� )<=
�T�C�� ���	F ��+<=
�T�C��ln x1���+<=
�T�C�� ����	�� ��6�. ���&�'A�� 
log lney x x= =����> �X�. �� �+� "�#= :

log lney x x= =
��	��1����<�� �SQg�� ue���� �&F �t ��+<=
�T�C�� �)�� *�+,0, , ,x y a b >∈���� 1, 1a b≠ ≠:

(1) log 1 0 , log 1 (2) log ( ) log log

(3) log log log (4) log( ) log ,

(5) log ( ) log . log

a a a a a

a a a

a b a

a xy x y

x x y x x
y
x x b

α

= = = +

  = − = α ∀α∈ 
 

=

�

"> 	�6% �-��� ��J#
 ��:� ��+<=
�T�C�� ���	��1 ���@� ���	�� "> ���1 
( )

log 0

(1) log ,

(2) ,a

x
a

x

a x x

a x x >

= ∀ ∈

= ∀ ∈

�

�
= ���� �����1 "�# 

( )
ln 0

(3) ln ,

(4) ,

x

x

e x x

e x x >

= ∀ ∈

= ∀ ∈

�

�
)�(���$.�� ������ �6 ��$7��� ���� )3�
#�� ����:()Step function(

E.-��F ���	�� ��t E.-�f x x( ) [ ]=B1�J= 1> K. ?�> ���� �	
 o�> ���F q-&�1 x"> B> 
( )f x n=?#� x��� 1n x n≤ < +?#� V� 1 ���� �	
n."> H�:=1 �� ���	�� ��� {�A�

�������� ��	
@� �
�+� �� ���	.1 �Z1� �C
 �C].@� ?�' "> 	i 
[1.7] 1, [ 1.7] 2 , [ ] 2,e= − = − = [ ] , [ . ] , [ . ]− = − = − = −e 3 13 1 2 9 3

�	&�� ���2.718e ≅.
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