
第二次习题课

离散数学
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习题课内容

• Homework
– 谓词逻辑

– 霍尔逻辑

• Lab
– Lab2
– Lab3

• Q&A
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谓词逻辑
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复习作业6
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复习作业6

5

存在𝑥，对任意𝑦，𝑥 = −𝑦

存在𝑥，对任意𝑦，𝑥 > 𝑦

存在𝑥，对任意𝑦，𝑥 + 𝑦 = 𝑦 ⇒ 𝑥 = 0

对任意𝑥，存在𝑦，𝑥 + 𝑦 = 0 ⇒ 𝑦 = −𝑥



复习作业7
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∀𝑥 𝑃 𝑥 ∨ 𝑄 𝑥 → ∀𝑥 𝑃 𝑥 ∨ ∀𝑥 𝑄 𝑥
= ∃𝑥 ¬𝑃 𝑥 ∧ ¬𝑄 𝑥 ∨ ∀𝑥 𝑃 𝑥 ∨ ∀𝑥 𝑄(𝑥)



复习作业7
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反例：𝑥 ∈ 1,2 , 𝑃 1 = 𝑇, 𝑃 2 = 𝐹,
𝑄 1 = 𝐹, 𝑄(2) = 𝐹

P77基本的推理公式（4）

反例：𝑥 ∈ 1,2 , 𝑃 1 = T, 𝑃 2 = 𝐹,
𝑄 1 = 𝐹, 𝑄(2) = 𝑇

P77基本的推理公式（3）



复习作业7
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复习作业7
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预习作业6

10

∀𝑥 (𝑃 𝑥 → 𝑞) = ∀𝑥 (¬𝑃 𝑥 ∨ 𝑞)
= ∀𝑥 ¬𝑃 𝑥 ∨ 𝑞 = ¬ ∃𝑥 𝑃 𝑥 ∨ 𝑞

= ∃𝑥 𝑃 𝑥 → 𝑞



预习作业6

11可满足性等价



复习作业8
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¬ ∀𝑥 ∃𝑦 𝑃 𝑥, 𝑦 ∨ 𝑄 𝑥, 𝑦 ∧ 𝑅 𝑥, 𝑦 ∨ 𝑆 𝑥, 𝑦

= ∃𝑥 ∀ 𝑦 ¬ 𝑃 𝑥, 𝑦 ∨ 𝑄 𝑥, 𝑦 ∨ ¬ 𝑅 𝑥, 𝑦 ∨ 𝑆 𝑥, 𝑦

= ∃𝑥 ∀𝑦 ¬ 𝑃 𝑥, 𝑦 ∨ 𝑄 𝑥, 𝑦 ∨ ¬𝑅 𝑥, 𝑦 ∧ ¬𝑆 𝑥, 𝑦

= ∃𝑥 ∀𝑦 𝑃 𝑥, 𝑦 ∨ 𝑄 𝑥, 𝑦 → ¬𝑅 𝑥, 𝑦 ∧ ¬𝑆 𝑥, 𝑦

∀y ∃𝑥 ( 𝑃 𝑥 → 𝑞 ∨ 𝑆 𝑦 )
= ∃𝑥 𝑃 𝑥 → 𝑞 ∨ ∀y 𝑆 𝑦
= ∃𝑥 ¬𝑃 𝑥 ∨ 𝑞 ∨ ∀y 𝑆 𝑦
= ¬ ∀𝑥 𝑃 𝑥 ∨ 𝑞 ∨ ∀y 𝑆 𝑦
= ( ∀𝑥 𝑃 𝑥 → 𝑞) ∨ ∀y 𝑆 𝑦



复习作业8

13



复习作业8

14



Skolem标准形
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或者



复习作业8
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复习作业8
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复习作业9
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复习作业9
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复习作业9
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复习作业9
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推理规则
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务必按照格式进行推理



霍尔逻辑
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预习作业10
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复习作业12
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证明
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请务必按照格式进行推理！！！



LAB
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Lab2
• 实现一个MiniSEE

• TODO
– 阅读文档和观看lab2.mp4
– 实现三个函数

• mystoi
• copy_exp_tree
• analyze_if

– 运行 make run测试正确性
– make handin并提交至canvas
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DDL 12.6



Lab2

• Z3无法下载

29https://oc.sjtu.edu.cn/courses/59804/discussion_topics/136332



Lab3

• 利用Dafny验证程序

• TODO
– 阅读文档和Dafny教程
– 编写合适的precondition & predicate
– 运行 make method[1,2,3] 测试正确性
– make handin并提交至canvas
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DDL 12.29



Q & A
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