
Sample Solutions for Chapter 1 
 
Exercise 8: Syntax Trees (1) 
 
Consider the following BNF grammar for simplified arithmetic expressions: 

Expr = Term. 
Expr = Expr AddOp Term. 
Term = Factor. 
Term = Term MulOp Factor. 
Factor = number. 
Factor = "-" Factor. 
Factor = "(" Expr ")". 
AddOp = "+". 
AddOp = "-". 
MulOp = "*". 
MulOp = "/". 

a) Draw the concrete and the abstract syntax tree for the expression 3 + 5. 

b) Draw the concrete and the abstract syntax tree for the expression (7 - 2) * 5 + 1. 
 
Solution 

a) Expression 3 + 5 

 
 
b) Expression (7 - 2) * 5 + 1 

 

3 

number 

Factor 

Term 

+ 

AddOp 

5 

number 

Factor 

Term Expr 

Expr 

concrete syntax tree abstract syntax tree 

3 5 

+ 

number 

Factor 

Term 

AddOp 

number 

Factor 

Term Expr 

Expr 

concrete syntax tree 

7 - 2 ( ) 

Factor 

* 

MulOp 

number 

Factor 

5 

Term 

Term 

+ 1 

Addop 

number 

Expr 

Factor 

Term 

Expr 

* 1 
+ 

- 5 
7 2 

abstract syntax tree 




