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Σ = {a, b, c, d, e}�
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Σ�
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L1 = {ab, bc, cd, de}
L2 = {aibicidiei | i > 0}
L3 = {ωωR | ω ∈ {a, b, c, d, e}∗}
L4 = {(ae)i(bdc)j | j − 1 = i � 0}
L5 = {dead, bad}
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� ! (a + b + c)∗((a+(a + c)∗b+) + (b+(b + c)∗a+))(a + b + c)∗

�$! (0 + 1)∗1(0 + 1)9

��! (0 + 10)∗(11)?(0 + 01)∗
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����� ��� A → xB ��� A → x� ��� A,B ∈ N,x ∈ Σ∗�
��	�
���
��� S → aA′ | . . . | zA′ | AA′ | . . . | ZA′

A′ → aA′ | . . . | ZA′ | 0A′ | . . . | 9A′ | ε

��� S → IA′ | . . . | NA′

A′ → aB′ | . . . | ZB′ | 0B′ | . . . | 9B′ | ε
B′ → . . .
C ′ → . . .
D′ → . . .
E ′ → a | . . . | Z | 0 | . . . | 9 | ε

�
� S → 0A′ | 0D′ | . . . | 9D′

A′ → xB′ | 0C ′ | . . . | 7C ′

B′ → 0B′ | 1B′ | . . . | 9B′ | aB′ | . . . | fB′ | AB′ | . . . | FB′ |
0z′ | 1z′ | . . . | 9z′ | az′ | . . . | fz′ | Az′ | . . . | Fz′

C ′ → OC ′ | . . . | 7C ′ | z′
D′ → OD′ | . . . | 9D′ | z′
z′ → u | l | ul | lu | U | L | UL | LU | ε

��� S → 0S | . . . | 9S | .A | 0A | . . . | 9A | 0D | . . . | 9D
A → 0A | . . . | 9A | eD | e−D | e + D | 0D | . . . | 9D
D → 0D | . . . | 9D | z′
z′ → l | L | ε
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��� A → 0C | 1B | ε
B → 0D | 1A
C → 0A | 1D
D → 0B | 1C
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�#� {a1a2 . . . anan . . . a2a1 | ai ∈ {0, 1}, 1 � i � n}"
��� {0i1j | i �= j � i, j � 0}"
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�	 P ����� ��� A → α� ��� A ∈ N,α ∈ (N ∪ Σ)∗�
��	�
���
��� S → 0AS | A0S | ε

A → 0AA | AA0 | 1

�#� S → 0S0 | 1S1 | ε

��� S → 0S1 | A
A → 1B | 0C | 1 | 0
B → 1B | 1
C → 0C | 0

��� S → (S) | ()S | ε
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0∗1(0 + 1)∗%

S → A1B
A → 0A | ε
B → 0B | 1B | ε
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�	������ 	� �������� N ∪ Σ ∪ {ε}� ���	 ���������� ����	� �����
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	 � �	�����	 X1X2 . . . Xn� ��

A → X1X2 . . . Xn � ���	�� ���� �����	
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��� ����� ���	
� S → A1B → 0A1B → 00A1B → 001B →

0010B → 00101B → 00101
����� ���	
� S → A1B → A10B → A101B → A101 →
0A101 → 00A101 → 00101

��� ����� ���	
� S → A1B → 1B → 10B → 100B → 1001B →
1001
����� ���	
� S → A1B → A10B → A100B → A1001B →
A1001→ 1001
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 S → A1B → 0A1B → 00A1B → 000A1B →
0001B → 00011B → 00011
����� ����	
 S → A1B → A11B → A11 → 0A11 → 00A11 →
000A11 → 00011


