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Find an expression for each of the shaded sets in the Venn 
diagrams of Figure 6.5.

𝐵 − 𝐴 (𝐴 ∪ 𝐵) − (𝐴 ∩ 𝐵)

𝐴 ∩ 𝐵 ∩ 𝐶 (𝐵 ∪ 𝐶) − 𝐴

(𝐵 ∪ 𝐶) −(𝐴 ∩ 𝐵 ∩ 𝐶)

𝐴 ∩ 𝐵 ∪ 𝐴 ∩ 𝐶 ∪ 𝐵 ∩ 𝐶

−

𝐴 ∪ 𝐵 ∪ (𝐴 ∪ 𝐶) ∪ (𝐵 ∪ 𝐶)



• (b)目标∀𝑥, (𝑥 ∈ 𝐴 ⇒ 𝑥 ∈ 𝐵)
• 𝑥 ∈ 𝐴 ⇒ ∃𝑦 ∈ ℝ = 𝐴, 𝑥 = 2𝑦

• 所以𝑥 ∈ 𝐵

6.16



7.8

a) (ii)
• (𝐴 ∩ 𝐵)\(𝐴 ∩ 𝐵 ∩ 𝐶)
• 𝐴 ∩ (𝐵\(𝐴 ∩ 𝐵 ∩ 𝐶))

b) (i), (iii), (iv), (v)

c) A ∩ B \C ≡ 𝐴 ∩ 𝐵 ∩ ¬𝐶
≡ (𝐴 ∩ 𝐵) ∩ ¬𝐶 ∩ ¬𝐶
≡ (𝐴 ∩ ¬𝐶) ∩ 𝐵 ∩ ¬𝐶
≡ (𝐴\𝐶) ∩ 𝐵\𝐶



• 由于X⊆X，所以A∩X= B∩X

• 所以A=B

Problem 7.11. Prove or give a counterexample for the following 
statement.

Let X be the universe and A, B ⊆ X. If A ∩Y = B ∩Y for all Y ⊆ X, 
then A = B.

?



8.4

?



• Guess: A = ℤ

• Proof:
• Let 𝑋𝑛 = −𝑛,−𝑛 + 1,… , 𝑛 − 1, 𝑛 , 𝑛 ∈ ℤ

+

• Let 𝐵 =  𝑛∈ℤ+ ℝ− −𝑛,−𝑛 + 1,… , 𝑛 − 1, 𝑛
• =  𝑛∈ℤ+ ℝ− 𝑋𝑛

• =  𝑛∈ℤ+ ℝ∩¬𝑋𝑛

• = ℝ∩ 𝑛∈ℤ+ ¬𝑋𝑛

• = ℝ∩¬  𝑛∈ℤ+ 𝑋𝑛

• = ℝ∩¬ℤ

• 𝐴 = ℝ − 𝐵
• = ℝ∩¬ℤ

• = ℝ∩¬ ℝ∩¬ℤ

• = ℝ∩ ¬ℝ ∪ ℤ

• = ℝ∩¬ℝ ∪ ℝ ∩ ℤ

• ℤ

8.8

 

𝑛∈ℤ+

𝑋𝑛 = ℤ



8.11

Yes, 直接同定义一致



• NO
• Case1：𝒜仅包含一个集合

• Case2：𝒜为multiset，且包含多个完全相同的集合。



?



书上9.12

for all 𝑥 ∈ 𝐴, 𝑦 ∈ 𝐵, we have
𝑥, 𝑦 ∈ 𝐴 × 𝐵 = 𝐶 × 𝐷
∴ 𝑥 ∈ 𝐶, 𝑦 ∈ 𝐷





先证a=x
∵ 𝑎, 𝑏 = 𝑥, 𝑦
∴ a , 𝑎, 𝑏 = 𝑥 , 𝑥, 𝑦
又 ∵ 1 = 𝑎 = 𝑥 ≠ 𝑎, 𝑏 = 𝑥, 𝑦 = 2
∴ 𝑎 = 𝑥 , 𝑎, 𝑏 = {𝑥, 𝑦}
∴ 𝑎 = 𝑥

下证b=y,分情况讨论

case1：𝑎 = 𝑏, 可得x = 𝑎 = 𝑏 = 𝑦

case2：𝑎 ≠ 𝑏,假设b≠ 𝑦

∵ 𝑎, 𝑏 = 𝑥, 𝑦
∴ 𝑎 = 𝑦, 𝑏 = 𝑥
又 ∵ 𝑎 = 𝑥
∴ 𝑦 = 𝑎 = 𝑥 = 𝑏

允许
multiset

9.16



∵ 𝑎 ∈ 𝐴, 𝑏 ∈ 𝐵
∴ 𝑎, 𝑏 ∈ 𝐴 𝐵
∴ 𝑎 , {𝑎, 𝑏} ⊆ 𝐴 𝐵
∴ 𝑎 , {𝑎, 𝑏} ∈ 𝒫 𝐴 𝐵

∴ 𝑎, 𝑏 = 𝑎 , 𝑎, 𝑏 ⊆ 𝒫 𝐴 𝐵
∴ 𝑎, 𝑏 = 𝑎 , 𝑎, 𝑏 ∈ 𝒫 𝒫 𝐴 𝐵

9.16



• 目标：∀𝑥(𝑥 ∈ 𝐴 × 𝐵 ⇒ 𝑥 ∈ 𝐶 × 𝐷)
• Proof：

• Let 𝑥 = 𝑎, 𝑏 = 𝑎 , 𝑎, 𝑏 ∈ 𝒫 𝒫 𝐴 𝐵 , for some 𝑎 ∈
𝐴, 𝑏 ∈ 𝐵

• ∵ 𝐴 ⊆ 𝐶, 𝐵 ⊆ 𝐷

• ∴ 𝐴 ∪ 𝐵 ⊆ 𝐶 ∪ 𝐷

• ∴ 𝒫 𝒫 𝐴 𝐵 ⊆ 𝒫 𝒫 𝐶 𝐷
• ∴ 𝑥 ∈ 𝒫 𝒫 𝐴 𝐵 （1）
• 又∵ 𝑎 ∈ 𝐴 ⊆ 𝐶, 𝑏 ∈ 𝐵 ⊆ 𝐷 （2）
• 由 1 2 结合定义，可得 𝑥 ∈ 𝐶 × 𝐷

参考习题9.4结论：
𝐴 ⊆ 𝐵 iff 𝒫 𝐴 ⊆ 𝒫 𝐵


