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上下文无关文法

• 设计文法
• 文法化简与转化成CNF
• 文法歧义性的判断与消除



设计文法

• 例1  � = {0�1�0�1�|�, � ≥ 0}
• 例2  The set of all strings with twice as many 0’s as 1’s.
• 例3 � = {������|� ≠ � �� � ≠ �}
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文法化简及CFG转化为CNF

化简顺序：
• 消除空产生式
• 消除单元产生式
• 消除非产生的无用符号
• 消除非可达的无用符号



文法化简及CFG转化为CNF
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文法化简及CFG转化为CNF
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文法化简及CFG转化为CNF

• 例  � → ���|�|�
         � → ���|�
         � → ���|�|��
         � → ��|��
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文法歧义性的判断与消除

• 例   � → �� � �|�� � � ���� �|�
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下推自动机

• 设计PDA
• PDA与CFG转化
• 设计DPDA



设计PDA

• 例1 � = {������|� = � �� � = �}
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设计PDA

• 例2 � = {0�1�|� < � < 2�}
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设计PDA

• 例3 The set of all strings of 0’s and 1’s with twice as many as 0’s as 1’s
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PDA与CFG转化
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CFG->PDA

例                                                   � → ���    
� → ��|��|�⼝
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PDA->CFG

例：(1)�(�, 0, �) = {(�, �)}   
         (2)�(�, 0, �) = {(�, ��)}
         (3)�(�, 1, �) = {(�, �)}
         (4)�(�, 0, �) = {(�, �)}
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设计DPDA

• 例 � = {0�1�0�|� ��� � ��� ��������}iii
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上下文无关文法的性质

• 泵引理
• 运用性质判断某个语言是否为CFL 封闭性



泵引理
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泵引理

• 例 � = {������|� ≤ �}
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上下文无关语言的封闭性

• 代换
• 并
• 连接
• 闭包
• 同态
• 逆同态
• 反转

• ！交
• ！补

• 但上下文无关语言与正则语言
的交为上下文无关语言
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上下文无关语言的封闭性

• 例1 Prove or disprove: if L1 is CFL and L1 ∪ L2 is also CFL, then L2
must be CFL.

• 例2 Prove:for every context free language �,the language �` =
{0|�||� ∈ �}is also context free.
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图灵机

• 设计图灵机



设计图灵机

• 例1 � = {���|� ∈ {�, �}∗}
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设计图灵机

• 例2 Design a Turing Machine that computes the following function 
f:0�->Binary(�).Where integer � ≥ 1 and binary(�) is the binary 
representation of �.For example: f(03) = 11, f(05) = 101.
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