Lecture 21 - March 31
Program Verification

Weakest Precond: Predicate Transformer
wp Rules: Assignments, Conditionals



Announcements/Reminders

e WrittenTest2 result released

e Lab4 released

e Bonus opportunity: Final Course Evaluation

e Office Hour this week: 3pm on Men, Tue, Wed, Thu

e TA contact information (on-demand for labs) on eClass



Stronger vs. Weaker Assertions: Pre- vs. Post-Conditions
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Program Correctness: Example (1)
Lorvectness

——algorithm increment_by 9 {

variable i; /. /?P/af'/T/e A”(%
« precopndition  }. 2. E’/ r’ﬂ//f ”’4/46' sa. %

assert||1i > 3

6 ool
(x implementation 75)1';1—" ﬂ&&v ﬁm

i= 1+ 9; oLy e an@lﬂéﬂfdﬂ%

(» postcondition x) }d?l( p

assert |1 > 13
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Program Correctness: Example (2)

——algorithm increment_by 9 {
variable 1i;

{

(* precondition %)
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(+ postcondition x)

assert(ji} 13
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Hoare|Triple: Syntax and Semantics
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Hoare Triple as a Predicate

I{o} s {R}|= ngzwp(s, R)’fl :
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Hoare Triple: Incorrect Program

(@} s {R} = Q= wp(S,R)




Program Correctness: Revisiting Example (1)

(@} s {R) @- wp(S, R)

L>B>

——algorithm increment_by_9 {
variable 1i;

{
(# preg 'l' *5
assert|| i ?’3 k*”¥;
implementation %)

(*
i =1+ 9; IL//

(» postcondition x)

assert||i > 13 |

}
}



Program Correctness: Revisiting Example (2)

_—‘{’aalioaiiltel'm; ;increment_by_9 { { Q} g { R} = CQ>$ wp ( S, R)

(* preconcﬁ/{ion *)
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(* postcondition =)

assert




Expressing Pre-State vs. Post-State Values
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Rules of Weakest Precondition: Assignment




Correctness of Programs: Assignment (1)

What is the weakest precondition for a program x := x + 110
establish the postcondition x > xp?

{7} x :=x + 1{x>Xx}

U
V
Q
In
E\E}
~



Correctness of Programs: Assignment (2) ( Ereme)

What is the weakest precondition for a program x := x + 110
establish the postcondition x > xy?

{?}x := x + 1{x=23}



Rules of Weakest Precondition: Conditionals

R B
wp(if B then Sl else S2 end, R)
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Correctness of Programs: Conditionals

Is this program correct? (9"}7 ) froe o 447%@

[{x>0n)>0}
T P ‘then./@/ X>OA g>o
bigger = xﬂ ler := §

else -
bigger := YO sgler = B w}?<$5 L' b > gMA/é)’)

end

{bigger > smaller}
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