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Problem 3.3 _________   

 

 

  

 <assign> → <id> = <expr> 

 <id> → A | B | C 

 <expr> → <expr> * <factor> 

  | <factor> 

 <factor> → <term> + <factor> 

  | <term> 

 <term> → ( <expr> ) 

  | <id> 
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Problem 3.4 _________   

 

 

  

 <assign> → <id> = <expr> 

 <id> → A | B | C 

 <expr> → <expr> + <term> 

  | <term> 

 <term> → <term> * <factor> 

  | <factor> 

 <factor> → ( <expr> ) 

  | <id> ( ++ | -- ) 

  | ( ++ | -- ) <id> 

  | <id> 
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Problem 3.7 _________   
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7(a)  A = ( A + B ) * C 

 <assign> → <id> = <expr> 

  → A = <expr> 

  → A = <term> 

  → A = <term> * <factor> 

  → A = <factor> * <factor> 

  → A = ( <expr> ) * <factor> 

  → A = ( <expr> + <term> ) * <factor> 

  → A = ( <term> + <term> ) * <factor> 

  → A = ( <factor> + <term> ) * <factor> 

  → A = ( <id> + <term> ) * <factor> 

  → A = ( A + <term> ) * <factor> 

  → A = ( A + <factor> ) * <factor> 

  → A = ( A + <id> ) * <factor> 

  → A = ( A + B ) * <factor> 

  → A = ( A + B ) * <id> 

  → A = ( A + B ) * C 
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7(b) A = B + C + A 

 <assign> → <id> = <expr> 

  → A = <expr> 

  → A = <expr> + <term> 

  → A = <expr> + <term> + <expr> 

  → A = <term> + <term> + <term> 

  → A = <factor> + <term> + <term> 

  → A = <id> + <term> + <term> 

  → A = B + <term> + <term> 

  → A = B + <factor> + <term> 

  → A = B + <id> + <term> 

  → A = B + C + <term> 

  → A = B + C + <factor> 

  → A = B + C + <id> 

  → A = B + C + A 
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7(c) A = A * ( B + C ) 

 <assign> → <id> = <expr> 

  → A = <expr> 

  → A = <term> 

  → A = <term> * <factor> 

  → A = <factor> * <factor> 

  → A = <id> * <factor> 

  → A = A * <factor> 

  → A = A * ( <expr> ) 

  → A = A * ( <expr> + <term> ) 

  → A = A * ( <term> + <term> ) 

  → A = A * ( <factor> + <term> ) 

  → A = A * ( <id> + <term> ) 

  → A = A * ( B + <term> ) 

  → A = A * ( B + <factor> ) 

  → A = A * ( B + <id> ) 

  → A = A * ( B + C ) 
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7(d) A = B * ( C * ( A + B ) ) 

 <assign> → <id> = <expr> 

  → A = <expr> 

  → A = <term> 

  → A = <term> * <factor> 

  → A = <factor> * <factor> 

  → A = <id> * <factor> 

  → A = B * <factor> 

  → A = B * ( <expr> ) 

  → A = B * ( <term> ) 

  → A = B * ( <term> * <factor> ) 

  → A = B * ( <factor> * <factor> ) 

  → A = B * ( <id> * <factor> ) 

  → A = B * ( C * <factor> ) 

  → A = B * ( C * ( <expr> ) ) 

  → A = B * (C * ( <expr> + <term> ) ) 

  → A = B * (C * ( <term> + <term> ) ) 

  → A = B * (C * ( <factor> + <term> ) ) 

  → A = B * (C * ( <id> + <term> ) ) 

  → A = B * (C * ( A + <term> ) ) 

  → A = B * (C * ( A + <factor> ) ) 

  → A = B * (C * ( A + <id> ) ) 

  → A = B * (C * ( A + B ) ) 
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Problem 3.8 _________   

 

Example: a + b + c 

(a+b) + c a + (b+c) 
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Problem 3.9 _________   

 

 

 <assign> → <id> = <expr> 

 <id> → A | B | C 

 <expr> → <expr> + <term> 

  | <term> 

 <term> → <term> * <factor> 

  | <factor> 

 <factor> → ( <expr> ) 

  | ( + | - ) <id> 

  | <id> 

Problem 3.10 ________   

 

At least one ‘a’ followed by at least one ‘b’ followed by at least one ‘c’ 
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Problem 3.12 ________   

 

Sentences (a) and (e) only 

abcd accc 

 

 
 

Since all of the sentences start with ‘a’, the first rule used must be [a <S> c <B>]. Thus any sentence that 

begins with ‘a’ must end with <B> which means that the sentence can end with ‘cd’ or with one or more 

‘c’s. This rules out (b).  

Since <S> generates at least one letter, between the ‘a’ and the ending combination there must be at 

least one letter, which rules out (d). 

The only way to generate a ‘b’ is from <S> directly, meaning that the only sentence that can start with ‘a’ 

and end with ‘bcc’ is ‘abcc’. This rules out (c). 
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Problem 3.13 ________   

 

 <S> → ab | a <S> b 

Problem 3.14 ________   

 

aabb aaaabbbb 

 

 
 

Problem 3.17 ________   

 

 S → A 

  | A B 

 A → a A 

  | a b A 

 B → b A 

  | B b A 

 


