17-654/17-754: Analysis of Software Artifacts

Class Participation Sheet 
For Lecture 9, Hoare Logic
Name: ____________________________________        Email ID: _____________________
Question 1 [Practice].  Consider the following Hoare triples:

A)
{ z = y + 1 } x := z * 2 { x = 4 }

B)
{ y = 7 } x := y + 3 { x > 5 }

C)
{ false } x := 2 / y { true }

D)
{ y < 16 } x := 2 / y { x < 8 }

Which of the Hoare triples above are valid?

Considering the valid Hoare triples, for which ones can you write a stronger postcondition?  (Leave the precondition unchanged, and ensure the resulting triple is still valid)

Considering the valid Hoare triples, for which ones can you write a weaker precondition?  (Leave the postcondition unchanged, and ensure the resulting triple is still valid)

Question 2 [Practice].  Fill in the missing pre- or post-conditions with predicates that make each Hoare triple valid.

A)
{ x = y } x := y * 2 {                     }

B)
{                     } x := x + 3 { x = z }

C)
{                     } x := x + 1; y := y * x { y = 2 * z }

D)
{                     } if (x > 0) then y := x else y := 0 { y > 0 }

Question 3 [Practice].  Consider the following program:

{ N >= 0 }

i := 0;

while (i < N) do

    i := N

{ i = N }

Which of the following loop invariants are correct?  For those that are incorrect, explain why.

A) 
i = 0

B)
i = N

C)
N >= 0

D)
i <= N

Question 4.   For the program above and the invariant i <= N, write the proof obligations. The form of your answer should be three mathematical implications.

Invariant is initially true:

Invariant is preserved by the loop body:

Invariant and exit condition imply postcondition:

Optional: Ask a question, make a suggestion, or provide feedback to the instructor/TAs






