
Sample Solutions for Chapter 4 
 
Exercise 3: Calculating with Clock Times 

The following context-free grammar describes expressions that can be used to add and subtract clock 
times: 

TimeExpr = Time { "+" Time | "-" Time }. 
Time = Hours ":" Minutes. 
Hours = digit [digit]. 
Minutes = digit digit. 

Turn it into an attributed grammar that returns the number of minutes of a time expression as the output 
attribute of TimeExpr, for example: 

3:24 + 1:00 => 264 
21:15 + 0:30 - 12:00 => 585 

The grammar should also check the following context conditions: 

• The hours must be in the range 0..23. 
• The minutes must be in the range 0..59. 

You can assume that digit returns an output attribute val. 
 
 
Solution 
 

TimeExpr <↑m> (. int m, m2; .) 
= Time <↑m> 
 { "+" Time <↑m2> (. m += m2; .) 
 | "-" Time <↑m2> (. m -= m2; .) 
 }. 
 
Time <↑m> (. int h, m; .) 
 Hours <↑h> 
 ":"  
 Minutes <↑m> (. m += 60 * h; .) . 
 
Hours <↑h> = (. int h, d; .) 
 digit <↑h> 
 [ digit <↑d> (. h = 10 * h + d; .)  
 ]   (. if (h > 23) error("hours too big"); .) . 
 
Minutes <↑m> = (. int m, d1, d2; .) 
 digit <↑d1> 
 digit <↑d2> (. m = 10 * d1 + d2;  
     if (m > 59) error("minutes too big"); .) . 

 
  




