
Lecture 17 - April 6

Program Verification

Contracts of Loops: Invariant vs. Variant
Correctness of Loops



Announcements

• Lab4 released
• Exam guide released
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-Predicates:Stronger ->Weaker
- Hoave Triple 903S [R3

=> R =

wp(S, R)
Oshow up calculation & Art -> onexample S

me math :

=Stification] =9 ... . 3
review I if then else
lecture

ne cequational Ime

= 9.. - 3 style).
i

i
ne



Lecture

Program Verification

Contracts of Loops



Correctness of Loops

{ Q }
  Sinit

  while ( B ) {
    Sbody

  }
{ R }
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non-empty Jcloop counters

Input: M

Output: index i S.t. input [i] is max.

- Exercise. Write an assertion for the postcondition.

-Exercise 2:loopinvariant.
↳ Hint:loop counter
Hint:inclusive of I

or not?



Contracts of Loops
Syntax

Runtime Checks
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Contracts of Loops: Example

Runtime Checks

Specification

Assume: Q and R are true

end of iteration i I V B
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Contracts of Loops: Violations

invariant: 1 <= i <= 5
variant: 5 - i

Runtime Checks

Specification

Assume: Q and R are true

roatsviolationewhich iteration?

↳ (utfide



Contracts of Loops: Visualization -B
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Correct Loops: Proof Obligations
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Correct Loops: Proof Obligations

Specification

Example
1== A
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9a3

loop

a assume:no loop

[R3

up (Sextra,R)


