Qualifying Examination Spring 2005
Programming Languages

Open book. Answer both questions.

1. (60 points)
Give the complete denotational semantics of an imperative language with the following syntax. Note that a ResultBlock is an assignable value, and the block's result can be computed by using the value operator. Your semantics should show how the computation of the value of the ResultBlock can be delayed until its value is needed for the value operator. A sample program is:
begin

  x := begin y := 1; z := y + 1 resultis z;

  y := 2;

  if value x then z := y else z := 0
resultis z.
Program ::= ResultBlock.

ResultBlock ::= begin Command resultis Expression
Command ::= Command;Command | Id := Expression | Id := ResultBlock |

      if Expression then Command else Command | 

while Expression do Command
Expression ::= value Id | Expression + Expression |

 Expression – Expression | Id | Number
2. (40 points)
Write a while program to compute 
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using only the unary operators 'abs', 'pred' and 'succ' ( respectively the absolute value, the predecessor and the sucessor of a given integer). Using the precondition 
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and the postcondition 
[image: image3.wmf]zxy

=*

, and the Hoare axiomatization, prove that your program is partially correct.
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