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Program Correctness: Revisiting Example (1)

class FOO {Q} s {R} = Q= wp(S,R)

1: INTEGER
increment_by 9
require 9 ot

&> 3k @
ensure S
X = I3
end
end







Correctness of Programs: Assignment (2)




Rules of Weakest Precondition: Conditionals

@If B then S1 else S2 end, R)@

y=1,X=-4



Yelset - 1endI& o= 0)

e —




Rules of Weakest Precondition: Summary

wp(x := e, R)=R[x:=¢e]

B = wp(Sy, R)
wp(if B then S; else S; end, R)=| A
- B = wp(S2, R)

wp(S1 ;i Sz, R) = wp(Sy, wp(S2, R))




Proof Rules using

Weakest Precondition

{Q} x := e{R} — Q= R[x:=¢]
wp(x :=

e, R)

{Q} if B then S; else S, end {R}

{Qr-B } S2{R}

{@AB} S {R}
= A < N
(Qr-B) = wp(Sz, R)

)
(QA B) = wp(Si, R)

wp(Si

{Q} S1 i S2{R} <= Q= wp(Si, wp(Sz, R))

7 SZaR)

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




Correctness of Programs: Conditionals

Is this program correct?
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Correctness of Programs: Sequential Composition

Is {(rue)} tmp := x; x := y; y := tmp@correct?
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Loops: Eiffel vs. Java y
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Contracts of Loops
Syntax

from

S

invariant

\
invariant_ta
=

until

loop
Sbody

variant
variant_taq@::>—

end




Contracts of Loops

: Example

Syntax

test
local
i: INTEGER
do
fro
2 i :=1
invariant
A :L;z i and 1 <= 6 ,

4 > 5
lOOy
P4 io.put_string ("iteration "

Runtime Checks

Invariant
Violation

Loop
Variant
Violation




Contracts of Loops: Violations

Runtime Checks

i: INTEGER
do
from
i:=1
invariant
1 <=1 and 1 <= 6
until
i > 5
loop
io.put_string ("iteration " + i.out

Invariant
Violation

i :=1+1
variant
6] = i
end
end

exit condition: i > O
invariant: 1 <= i <=5
variant: 5 - i




Contracts of Loops: Visualization

Previous state
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