
111 1ÙÙÙ 888ÜÜÜ

8Ü´êÆ¥�Ä��Vg,§®�\��«�ÆÚEâ+�¥,AO´
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1.1 888ÜÜÜ���ÄÄÄ���VVVggg

1.1.1 888ÜÜÜ

8Ü´�
é��oN.oN¥�é�¡��8Ü���½¤
.�½

?¿��é�x±98ÜS,XJx´8ÜS�����,·�ò�¤x ∈ S.X

JxØ´8ÜS�����K�¤x /∈ S.

S.þ¡��8Ü�¯Ô,Ï~3êÆþ´�±�É�.~X:

1◦ /�u4��K�ê8Ü0´do���|¤�8Ü.ùo���©

O´0, 1, 2, 3;

2◦ /�N¹X�¥I<0´�8Ü.8Ü¥����êéõ,�´k

��.du)k�Cz,��Ñù�8Ü�¤
´(J�.ù«(J´¢�þ

�,Ø´nØþ�;

3◦ /�u�u3��ê8Ü0´�kÃ�õ����8Ü.��ä��

�ê´Ä´§���éN´;

4◦ /3äkÃ��Ñþ�O�Åþ,$1v
���m��UÊ�$

1�¤kAlgol 60§S|¤
��Ã�8Ü0.�O�nØ®²y²,�ä?

¿§S´Ä´ù�8Ü�����{´Ø�3�.l
ù�8Ü´Ø��½

�;

5◦ /�N�u0,�u1��ê8Ü0.3ù�8Ü¥vk?Û��,·�

¡§��8,¿P�∅.

8Ü´±§���5L��.��kk�õ����8Ü�±^�Ñ§

��Ü����{5`².ù
��^�)Ò)å5,¿����m^ÏÒ©

m.��8Ü^��i1L«,8Ü��^��i1L«.�8ÜA¥kk�õ

����,^|A|L«8Ü¥����ê.AOéu�8∅, |∅| = 0.~X:

1◦ A = {a, b, c}, a, b, c´8ÜA���,|A| = 3;
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2 CHAPTER 1. 8Ü

2◦ B = {0, 2, 4, 6, 8}, B´�u10��Kóê8Ü.|B| = 5.

8Ü,AO´kÃ�õ����8Ü,Ï~^�Ñ8Ü¥��5���{

5`².~X,PZ´�N�ê8Ü.

1◦ �Nóê8Ü�{x | ∃y ∈ Z, x = 2y};

2◦ �u10��ê8Ü{x | x ∈ Z�x > 10};

3◦ knê8ÜQ = {x/y | x, y ∈ Z�y 6= 0}.

1.1.2 888ÜÜÜ���������

Ó��8Ü�±kØÓ�L«{.~X,A = {−1, 1},B = { x | x ∈
Z, x2 = 1 },C = { x | x ∈ R, |x| = 1 },Ù¥RL«�N¢ê8Ü.ùÒ�)


��¯K,=XÛ�äü�8Ü´Ó��8Ü.

½Â 1.1. �½ü�8ÜAÚB,XJ8ÜA¥�z���Ñ´8ÜB¥

���,�L58ÜB¥�z����Ñ´8ÜA¥���,@o¡8ÜAÚ

8ÜB������,¿P�A = B.

^ù�½Â����yþ¡�8ÜA,B,C´���8Ü,A = B = C.

½n 1.1. A,B,C´?¿8Ü,8Üm���'X÷v:

1◦ ggg���555 A = A;

2◦ ééé¡¡¡555 eA = B,KB = A;

3◦ DDD444555 eA = B,B = C,KA = C.

yyy²²² 3½Â1.1¥,òBU¤A±�w,¤á,§`²A = A.q3½

Â1.1 ¥, k`��é{,2`c�é{,�Ò´`8ÜB�z���Ñ´8

ÜA¥���,�L58ÜA�z����Ñ´8ÜB¥���,Ù¿g��5

���Ó,¤±�A = B�,7kB = A.

e¡y²D45.®�A = B,éu?Ûx ∈ A,7kx ∈ B.qdB =

C,lx ∈ BíÑx ∈ C.�L5,dA = B,B = C9��'X�é¡5í

ÑB = A,C = B.éu?Ûx ∈ C,duC = B,7kx ∈ B.qdB = A,lx ∈
BíÑx ∈ A.éì½Â1.1�A = C.
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1.1.3 888ÜÜÜ������¹¹¹

8Ü�����¹´8Üm�ü«�Ä��'X.y3½Âü�8Ü�

�¹'X.

½Â 1.2. AÚB´ü�8Ü.XJ8ÜA¥�z���Ñ´8ÜB¥�

��,·�¡8ÜB�¹8ÜA,
8ÜA��8ÜB���fff888,L«¤B ⊇
A½A ⊆ B.

XJ8ÜB�¹8ÜA,¿�������áu8ÜB
Øáu8ÜA,·

�¡8ÜBý�¹8ÜA,
8ÜA��8ÜB���ýýýfff888.

~X,óê8Ü´�ê8Ü�ýf8.8Ü{1, 2, 3, 4}´8Ü{x | x ∈ Z

�0 <x < 5}�f8,�Ø´ýf8.

½n 1.2. A,B,C´?¿8Ü,8Üm��¹'X÷v:

1◦ ggg���555 A ⊆ A;
2◦ ���ééé¡¡¡555 eA ⊆ B�B ⊆ A,KA = B;

3◦ DDD444555 eA ⊆ B�B ⊆ C,KA ⊆ C.

yyy²²² 1◦, 3◦�y²3�SK.ùp�y2◦.

eA ⊆ B�B ⊆ A,d8Ü�¹�½Â�8ÜA¥�z���Ñ´8

ÜB¥���,¿�8ÜB¥�z���Ñ´8ÜA¥���.ù�´8ÜAÚ

8ÜB���½Â,l
�ÑA = B.

½n 1.3. éu?Û8ÜA,∅ ⊆ A.

yyy²²² ^�y{.b��8∅Ø´,�8ÜA�f8,@o��k���

�x, x ∈ ∅�x /∈ A.
∅´�8,§vk?Û��,=é?Ûx7kx /∈ ∅.�)

gñ.�Ø�U.dd�Ñ∅´?Û8ÜA�f8.

d½n1.3�,�8∅´���.ù´Ï�be∅1Ú∅2Ñ´�8.Ï�∅1´

�8,�Ñ∅1 ⊆ ∅2.Ï�∅2´�8,�∅2 ⊆ ∅1.d8Ü�¹'X��é¡5

�∅1 = ∅2.

3ïÄ��A½¯K�,b�k��v
��8Ü¦��8ÜÑ�¹

3§�¥.ù�v
��8Ü¡���k8Ü,¿P�U .éu?Û8ÜAþ

kA ⊆ U .
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1.1.4 ���888

A,B, · · ·´8Ü,r§��3�å�¤��#�8Ü{A,B, · · · }.ù«8
Ü±8Ü����¡�8x.8xÏ~^s�i1A ,B, · · ·L«.

��8Ü��Üf8�¤�8x��T8Ü��8.eA = {a, b, c}, A�
48P(A)´k8����8x:

P(A) = {∅, {a}, {b}, {c}, {a, b}, {a, c}, {b, c}, {a, b, c}}.

½n 1.4. A´k�8Ü,|P(A)| = 2|A|.

yyy²²² A´k�8Ü,|A| = n.A�i�f8��êÒ´ln���¥À

�i�ØÓ����{Cin

(
= n!

i!(n−i)!

)
,ùpi�±�0, 1, · · · , nùn + 1��.�

k

|P(A)| = C0
n + C1

n + · · ·+ Cnn

3��ª½n

(x+ y)n = C0
nx

ny0 + C1
nx

n−1y + · · ·+ Cnnx
0yn

¥,-x = y = 1,u´k2n = C0
n + C1

n + · · ·+ Cnn .l
|P(A)| = 2n = 2|A|.

1.1.5 ÈÈÈ888

½Â 1.3. éu��ên,kSn�|(a1, a2, · · · , an)´ai�1i�©þ�n

�é��SSS���.

ü�kSn�|´���,��=�§��z�©þÑ´���.

½Â 1.4. n�8ÜA1, A2, · · · , An�ÈÈÈ888A1 × A2 × · · · × An´d�N
kSn�|(a1, a2, · · · , an)�¤�8Ü,Ù¥ai ∈ Ai, 1 6 i 6 n.

AO/,eA1 = A2 = · · · = An = A�,PA1 ×A2 × · · · ×An�An.

~X,A = {1, 2}, B = {m,n}, C = {0}, D = ∅,@o

A×B = {(1,m), (1, n), (2,m), (2, n)},
A × C = {(1, 0), (2, 0)}, C × A = {(0, 1), (0, 2)}, A × D = ∅. 5¿,ù

pA× C 6= C ×A.
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½n 1.5. A,B´ü�k�8Ü,|A×B| = |A| • |B|.

yyy²²² l8ÜA¥?�����a��1�©þ,l8ÜB¥?���

��b��1�©þ�¤�kS2�|(a, b)´A × B�����.a�b�Ø

Ó�{�¤ØÓ�kS2�|.l8ÜA¥À�����k|A|«�{,l8

ÜB¥À�����k|B|«�{.§��±�¤|A| • |B|�ØÓ�2�|.u

´|A×B|= |A| • |B|.
Ón�±y²|A1 ×A2 × · · · ×An| = |A1| • |A2| • · · · • |An|.

1.2 888ÜÜÜ���$$$���

·�3c�!!�8Üm��
éX,X�¹!f8�,�«ØÓ8Ü�

?�ÚéX´ÏL8Üþ��«$�w«Ñ5�.

½Â 1.5. 8ÜA�B�¿¿¿,���,���8A ∪B,A ∩B,A−B©O�

A ∪B = {x | x ∈ A½x ∈ B},
A ∩B = {x | x ∈ A�x ∈ B},
A−B = {x | x ∈ A�x /∈ B}.

d½ÂwÑA ∪ B´d½´38ÜA¥,½´38ÜB¥���|¤�.A

∩B´d8ÜAÚ8ÜB�ú���|¤�.A − B´d38ÜA¥�Ø38
ÜB¥���|¤�.e�A��k8ÜU,U −B¡�8ÜB�Ö8,¿P�B̄.

ØJwÑ

B̄ = {x | x ∈ U �x /∈ B} = {x | x /∈ B}.

~X,A = {0, 1, 2}, B = {1, 2, 3}, U = {x | x ∈ Z �x > 0}.

A ∪B = {0, 1, 2, 3},
A ∩B = {1, 2},

A−B = {0}, B −A = {3},
Ā = U −A = {x | x ∈ Z�x > 3}.

½n 1.6. éu?¿8ÜA,A ∪ Ā = U,A ∩ Ā = ∅.
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yyy²²² d¿��$��½Â

A ∪ Ā = {x | x ∈ A½x ∈ Ā} = {x | x ∈ A½x /∈ A} = U .

A ∩ Ā = {x | x ∈ A�x ∈ Ā} = {x | x ∈ A�x /∈ A} = ∅.

~ 1.1. y²Ā ⊆ B̄��=�B ⊆ A.

yyy²²² ^�y{y²7�5.b�B ⊆ AØ¤á,@o���3��

��x0∈ B�x0 /∈ A,l
x0 ∈ Ā.,��¡x0 ∈ B, �x0 /∈ B̄.ùÒ´`,�

��3����x0,¦x0 ∈ Ā�x0 /∈ B̄,�Ā ⊆ B̄�gñ,�Ø�.u´=

�B ⊆ A�kĀ⊆ B̄.

�^aq��{y²¿©5.

~ 1.2. y²A ∩B = Ā ∪ B̄.

yyy²²² y²�g´´ky²A ∩B ⊆ Ā ∪ B̄,2y²Ā ∪ B̄ ⊆ A ∩B,|

^8Üm�¹'X��é¡5��A ∩B = Ā ∪ B̄.

e¡·�kyA ∩B ⊆ Ā ∪ B̄.

?�x ∈ A ∩B,dÖ$��½Â�x /∈ A ∩ B,=x ∈ A�x ∈ BØU

Ó�¤á.dd�Ñx /∈ A½x /∈ B.2d8Ü¿$��½Â�x ∈ Ā ∪ B̄,ù

px´A ∩B�?¿��,�A ∩B ⊆ Ā ∪ B̄.

2yĀ ∪ B̄ ⊆ A ∩B.

?�x ∈ Ā ∪ B̄,d¿$��½Â�x ∈ Ā½x ∈ B̄.ÏA ∩ B ⊆ A,l

þ~�Ā ⊆ A ∩B.�x ∈ Ā�,7kx ∈ A ∩B.Ó�ÏA ∩ B ⊆ B,lþ~

�B̄ ⊆ A ∩B. �x ∈ B̄�,7kx ∈ |A ∩B|.nþ©Û�Ā ∪ B̄�z���Ñ
´A ∩B���, =Ā ∪ B̄ ⊆ A ∩B.

½n 1.7. é?¿8ÜA,B,Ce¡�ª¤á:

1◦ A ∪B = B ∪A,A ∩B = B ∩A;
2◦ A ∪ (B ∪ C) = (A ∪B) ∪ C,A ∩ (B ∩ C) = (A ∩B) ∩ C;
3◦ A ∪ (B ∩ C) = (A ∪B) ∩ (A ∪ C),

A ∩ (B ∪ C) = (A ∩B) ∪ (A ∩ C);

4◦ A ∪∅ = A,A ∩ U = A;

5◦ A ∪ Ā = U,A ∩ Ā = ∅.
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yyy²²² 5◦®3½n1.6¥y².Ù{�þ�d8Ü¿!�$��½Â��

y².

½n 1.8. e¡n�'u8ÜAÚB�·K´�p�d�:

1◦ A ⊆ B;

2◦ A ∪B = B;

3◦ A ∩B = A.

yyy²²² ·��y²�{´ÏLy²1◦ =⇒ 2◦ =⇒ 3◦ =⇒ 1◦5`²§�

´�d�.

Äky²1◦ =⇒ 2◦.

®�A ⊆ B,A�z���Ñ´B¥���,l8Ü¿$��½Â�

A ∪B = {x | x ∈ A ½x ∈ B} = {x | x ∈ B} = B.

2y²2◦ =⇒ 3◦.

®�A ∪ B = B,�ªü>Ó��A¦�E,��.,�2½n1.7¥�Ã

5�

A ∩B = A ∩ (A ∪B)

= (A ∪∅) ∩ (A ∪B) 4◦

= A ∪ (∅ ∩B) 3◦

= A ∪ ((∅ ∩B) ∩∅) 4◦

= A ∪ ((B ∩∅) ∪ (B ∩ B̄)) 1◦, 5◦

= A ∪ (B ∩ (∅ ∪ B̄)) 3◦

= A ∪ (B ∩ B̄) 1◦, 4◦

= A ∪∅ 5◦

= A. 4◦

��y²3◦ =⇒ 1◦.

®�A∩B = A,?�x ∈ A∩B,d8Ü�$��½Â�x ∈ A�x ∈ B,A

O5¿�x ∈ B,dx�?¿5,��A ∩ B ⊆ B.òA ∩ B = A�\=´¤¦�

(JA ⊆ B.
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A A A B

A Ā A ∩B

A B A B A B

A−B A ∪B A ⊆ B

A

B A B

C

A B

C

A ∩B = ∅ (A ∪B) ∩ C (A ∪ C) ∩B

ã 1.1: Vennã

é8Ü�$��±^Vennã�*/L«.3ã1.1¥^Ý/L«�k8

ÜU ,�L«8ÜA,B,C.

1.3 888ÜÜÜ���888BBB½½½ÂÂÂ

c¡!�k�8Ü�±^�Ñ8Ü����{,��^�x8Ü��5

���{5Lã.�´^8Ü��5½Â8Ü,AO´Ã�8Ü,Øo´é�B

�.~Xpascal§S8Ü!g,ê8Ü�.éù��8ÜÏ~g,/æ^8B

½Â.

8Ü�8B½Â´dÄ:�é,8B�éÚª(�én�Ü©|¤�.
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kw�~f.�Kó�ê8ÜE�±½Â�

E = {x | x ∈ Z, x > 0 �∃y ∈ Z,¦x = 2y}.

§��±8B½ÂXe:

1◦ (Ä:�é)0 ∈ E;

2◦ (8B�é)XJn ∈ E,Kn+ 2 ∈ E;

3◦ (ª(�é)Ø
k�õg¦^1◦, 2◦�)��ê�	2�vkÙ¦

��áuE.

3ù�~f¥,·��±wÑ: Ä:�é�T8ÜJø
Ä�ïÓ¬.ù


Ä�¬AT¦�U/�.8B�é�ÑXÛl8Ü®k���EÑÙ¦�

�.�E�{�{ü�1.ª(�éLã�E�{���5,=ØKÄ:�é�

Ñ���	,8Ü�z���ÑU^8B�éJø��{�EÑ5,¿�T8

Ü��N��Ò´k�g¦^Ä:�éÚ8B�é¤����Ü��.

3O�Å�Æ¥ÎÒ1åX­��^,31©?6§S!?n�êú

ª§S±9½ny²§S¥,éÎÒ1�$�´Ø%.i1L´dk�õ

�ÎÒ|¤�8Ü,P�Σ.lΣ¥À�k��ÎÒü¤�1¡�i1LΣþ

���1.-Σ = {a1, a2, · · · , an},x = ai1ai2 · · · aik .Ù¥ai1 , ai2 , · · · , aik ∈
Σ,@o¡x´Σþ��k�1.AO/,¡��0�1��1,P�λ.ykΣþ�

ü�1x = ai1ai2 · · · aik ,y = bj1bj2 · · · bjl ,Ù¥ai1 ,ai2 , · · · ,aik ,bj1 ,bj2 , · · · , bjl ∈
Σ.1x�1y�ë�´1xy:

xy = ai1ai2 · · · aikbj1bj2 · · · bjl ,

§´Σþ��k + l�1.��/,1�ë�$�Ø÷v��Æ.

AO/,xλ = λx = x,=?Û1��1�ë�,K�±ØC.

e¡8B½Âü�~^�8ÜΣ+ÚΣ∗.

½Â 1.6. i1LΣþ¤k��1�8ÜΣ+½ÂXe:

1◦ (Ä:�é)XJa ∈ Σ,Ka ∈ Σ+;

2◦ (8B�é)XJx ∈ Σ+�a ∈ Σ,Ka�1x�ë�ax ∈ Σ+;

3◦ (ª(�é)8ÜΣ+��¹k�g¦^1◦, 2◦¤���@
1.

8ÜΣ+�)��1, 2, · · ·�1,§´��Ã�8Ü.AO��Ñ�´,3Σ+

¥�z����Ñ´dk�õ�ÎÒ|¤�1.
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~XΣ = {a, b},@o

Σ+ = {a, b, aa, ab, ba, bb, aaa, aab, · · · }.

½Â 1.7. Σ´i1L,Σþ¤k1�8ÜΣ∗½ÂXe:

1◦ (Ä:�é)�1λ ∈ Σ∗;

2◦ (8B�é)XJx ∈ Σ∗�a ∈ Σ,Ka�1x�ë�ax ∈ Σ∗;

3◦ (ª(�é)Ø
k�g¦^1◦, 2◦�E�1±	,Σ∗2vkÙ¦��.

~XΣ = {a, b},@o

Σ∗ = {λ, a, b, aa, ab, ba, bb, aaa, aab, · · · } = {λ} ∪ Σ+.

~ 1.3. ^8B�{½Â=d�ê,��$�Î+,−,��$�Î+,−, ∗, /
9)Ò|¤��âL�ª8Ü.

1◦ (Ä:�é)-D = {0, 1, 2, · · · , 9},ex ∈ D+,Kx´�âL�ª;

2◦ (8B�é)XJxÚy´�âL�ª,K(−x), (+x), (x+y), (x− y), (x∗
y), (x/y)´�âL�ª;

3◦ (ª(�é)��ÎÒ1´�âL�ª,��=�§´k�g¦

^1◦, 2◦ ���.

ØJ�y341, 0000, (3 + 7), (3 ∗ (−61)), ((+1)− ((+6)/7))Ñ´þ¡½Â

�8Ü¥���.

SSSKKK

1.e¡�8ÜAÚ8ÜB´Ä´���?

(1) A = {1, 2, 3}, B = {x | x ∈ Z};
(2) A = {1, 2, 4}, B = {1, 2, 2, 4};
(3) A = {a, b, ab}, B = {b, ab, a, b, a}.
2.®�A ⊆ B,B ⊂ C,y²A ⊂ C.

3.e¡��ª´Ä¤á?

(1) {0} = ∅;

(2) ∅ = 0;

(3) {∅} = ∅;
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(4) ∅ = {x | x 6= x};
(5) ∅ = {B | B ⊆ A�|B| = 0};
(6) P(∅) = ∅.

4.e¡�·K´Ä¤á?

(1) XJA 6= B,B 6= C,KA 6= C;

(2) XJa /∈ A,A ⊇ B,Ka /∈ B;

(3) |P(A)| > 1íÑA 6= ∅.

5.y²e�Ø�ª:

(1) A ∩ (Ā ∪B) = A ∩B;

(2) A ∪ (A ∩B) = A;

(3) A1, A2, · · · , An�8Ü,y²⋂
i

Ai =
⋃
i

Ai,
⋃
i

Ai =
⋂
i

Ai.

6.y²e�·K:

(1) B ⊆ C ⇒ (A ∩B) ⊆ (A ∩ C);

(2) A ⊆ C,B ⊆ C ⇒ (A ∪B) ⊆ C;

(3) AÚB´k�8Ü,@o|A ∪B| 6 |A|+ |B|,¿�=�A ∩B = ∅��ª¤
á.

7.^8B{½ÂXe8Ü:

(1) �?�ÃÎÒ�ê,§AT�)4, 167, 0012�;

(2) �k��êÜ©�ÃÎÒ¢ê,§AT�)6.1, 712., 61.200�;

(3) Ø±0�Þ��?�ó�ê,§AT�)0, 110, 1010�.


