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P1: 1 = 1
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(1) ¬(¬P ) ≡ P (
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(2) (P =⇒Q) ≡ (¬P ∨ Q)
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(4) ¬(P ∨ Q) ≡ (¬P ) ∧ (¬Q)(de Morgan
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(5) de Morgan
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(2) P ∧ F ≡ F , P ∨ F ≡ P
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8 Ø ��r ��v : à 8�� :��'B�&

P Q F (P, Q)

T T A

T F B

F T C

F F D
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P Q F (P, Q)

T T T

T F F

F T F

F F T
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f(x) < f(a)
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P (x)
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P (x)
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P (x)
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P (x)

[�¢�£ (�4�<�C�� ��W�S�C�' :"� ®
x
[ ���

M
:�ö�÷'(�)�+�á�â

P (x)
[�¢�£ ° S�C#�L8
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x
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P (x)
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P (x, y) : x�
y
T UÂë d�<�0�&-° S &�d�+)� ÿ�5 8�Ù��
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y
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P (x, y)
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W�S�C'�e@ 8´ �_�á�â � \ @�n�@+� W�S�Ù��
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y
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P (x, y)
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x
:�ô'(�W�S�Ù��

y
[ ö�÷'(�)

P (x, y)
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lim
x→a

f(x) = f(a)
�n&��"� ÿ�578�o 8�Ù$�

ε
:�ô'(�W

S�ol8�Ù��
δ
[ ö�÷'(�)�ÿ�5 8�Ù��

x
:�ô'(

|x− a| < δ
4 ���

|f(x) − f(a)| < ε
[�¢�£ ° S�C��

��&�&-_�¹�° S�C © J"�
lim

n→∞

an = a
�'&��"� ÿ�5 8�o 8�Ù��

ε
:�ô'(�W�S ä-ó��

N
[ ö�÷n(�)

ÿ�5l8 ä-ó��
n
:�ô'(

n > N
4 ���

|an − a| < ε
[�¢�£ ° S�C��'�c&�&-_�¹�° S�C

±�²"³ Ý
0.5
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lim
x→a

f(x) = f(a)
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lim
n→∞

an = a
� 8� �_�á�â ����@�C

±�²�³ Ý
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y = f(x)

� ~l� S`C
y = f(x)

[
x = a

�`ð�ñ7&j�/�
lim
x→a

f(x) =

f(a)
��&-_�¹'�e@ S�C

y = f(x)
[

I
��ð�ñl��W�S

(
> :

y = f(x)
��ðcñ ï��·&�V-<£f

)
&��j+

I
8

°�z )�8�h
a
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lim
x→a

f(x) = f(a)
� [�¢�£ ° S�Ç'&-_�¹'�-@ S�C à 8�á�â � ,wÿ�510 ö�÷�0 ��&

< )�d�½�¾ &�� d�Ö���C
(1) y = f(x)

[ ð�ñ ï�� ��W�S�C
(2) y = f(x)

[ ð�ñ ï�� ��4�<�C
(3) 2 ��p I

��_�¹'�-@^J�ð�ñ ï��
y = f(x)

� � ë�� � &�S
(
� ë���_��

)
C

(4)
��p

[a, b]
��_�¹·�-@ Jjð�ñlï��

y = f(x)
[

f(a) < 0 < f(b)
��õ J�� �

f(c) = 0
&�4�S�h

c

(a < c < b)
[ ö�÷�° S

( º p�� 8�_�� )
C
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∀x ∈ M,P (x) N;O�P ∀x(x ∈ M =⇒P (x))

@RQ;S (∀ F>TVU;D�EJ@�ACB ) W4XMY4F ‘ Z�[ ’ <>=-? ∃ @RACB$DVE4FMH�I-?MK>L
∃x ∈ M ;P (x) NVO�P ∃x(x ∈ M ∧ P (x))

@RQ;S\W
X;]\DVE4P�^V_�^V_a`Vb4cVd�e4?Rf�gih�jGF�kMl4<>SmeMW�n4oVp>LVq�r�sVtmF>u4vVK>wGx-B)W�y�zV{4oiO| F}f�gVD�E4cM~-�V@

¬(∀x ∈ M,P (x))⇐⇒∃x ∈ M ; ¬P (x) W�M� <>ZV[4<>�VA4KVP
¬(∃x ∈ M ; P (x))⇐⇒∀x ∈ M,¬P (x)

@M^;e (de Morgan ]M��� )W;�GN4�Rq�r;s�tGF>uGe>�4P}ZV[4FM9�:4<ML;9�:GF>Z;[4<M�4oMs�t4F}qVr�SVY4p
xMA�@���� | <V^�eMW

n�@i?MK��R�4c\�4ei�M�4�i]>�i���G�i�>tm�>{m���M�i�4���M��� A,B ���4 \¡G¢>£¥¤��i¦4§G¤©¨�ªm�>«G¬
�G­;¢>�V®4�>¯G°��}±G�>�4�V�>²³�V�>� A ´ k1 µ �V¡�� B ´ k2 µ �4­V¶ µR· �}���V®4�M¯4°;�>¸V��¸G´�¹ºM»³¼ °¾½ × ½(�}¿VÀ�ÁVÂ X  >¯4ÃV­�¢M¡4¢}� (k1, k2) ∈ X § º

A �>�4ÄM� (k1, k2) 6∈ X § º
B �M�4Ä

µR· �>�;�³�V�>� X = {(m,n) ∈ ½ × ½ | m ≥ n} µ�· � µ �ÆÅGÇ>¡;ª4�M�³­�¶}ÈG�>�³Ä>± µ ¡É�$¸V�;¸4¬
§V� ( Ê�ËG¬�´>ÌV¦4´MÍ-Î��M§>¡Vª4�>¡G���M�³Ä ) �

8



Ï �M�-ÐMÑ�§>¸V��¸ X ¬>Ò-ÓM¢�ÔM�Õ�×Ö�È4¬M���V�4 �¹V�>± Ï µ ´MØ º §>¡³ >� A
»

B �GÐ>Ä ºM» ¬M���
�G´;¹��V��Ù�ÚJ� » ��Û�ÜVÀ-�M¬4��¡G >�V��� µ ¡�� Ï µ �>ÝVÞ�ßVà4á>âV¡4¢Mã4ä-�)�
� A ¬M�����³ V¹��}± µ ¡É�$å�æ³� P �ç� B ¬M�;���G ;¹��>± µ ¡��èå�æG� Q µR· �}� Ï �}�V�;Ý;Þ�ßVà³�>é
� µ �

P : ∃k1 ∈ ½ ,∀k2 ∈ ½ ; (k1, k2) ∈ X

Q : ∀k1 ∈ ½ ,∃k2 ∈ ½ ; (k1, k2) 6∈ X

µ §;�>�V�4Ã4�ç� ¬P = Q áV¹��>êG´ ·Jë À4�V��á P Ã;¶�´ Q�i�GÃ³��Ð>Ä º>» ¬>���V�4 V¹��>�
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