
Example of Proof: Software Verification Course

Martin Nordio

ETH Zurich, Switzerland
Martin.Nordio@inf.ethz.ch

2011

Abstract

Example of proof

1



1 FIRST EXAMPLE 2

1 First Example

1.1 Source code

foo (a, b: INTEGER): INTEGER
do

if a > 0 then
Result := a

else
Result := 1

end
if b > 0 then

Result := Result + b
else

Result := Result + 1
end

ensure
post1 : a > 0 and b > 0 implies Result = a+b
post2 : a <= 0 and b > 0 implies Result = 1+b
post3 : a > 0 and b<=0 implies Result = a+1
post4 : a <= 0 and b<=0 implies Result = 2

end
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1.2 Proof Example 1

Let POST be defined as 8>><>>:
(a > 0 ∧ b > 0 ⇒ Result = a + b) ∧
(a ≤ 0 ∧ b > 0 ⇒ Result = 1 + b) ∧
(a > 0 ∧ b ≤ 0 ⇒ Result = a + 1) ∧
(a ≤ 0 ∧ b ≤ 0 ⇒ Result = 2) ∧

9>>=>>;

{a > 0} Result := a {a > 0 ∧ Result = a}
Assig. Rule

{a ≤ 0} Result := 1 {a ≤ 0 ∧ Result = 1}
Assig. Rule

{true} if1


a > 0⇒ Result = a ∧
a ≤ 0⇒ Result = 1

ff if Rule

8<: a > 0⇒ Result = a ∧
a ≤ 0⇒ Result = 1∧
b ≤ 0

9=; Result := Result + 1


b ≤ 0 ∧ a > 0⇒ Result = a + 1 ∧
b < 0 ∧ a ≤ 0⇒ Result = 2

ff Assig. Rule

8<: a > 0⇒ Result = a ∧
a ≤ 0⇒ Result = 1∧
b < 0

9=; Result := Result + b


b > 0 ∧ a > 0⇒ Result = a + b ∧
b > 0 ∧ a ≤ 0⇒ Result = 1 + b

ff Assig. Rule


a > 0⇒ Result = a ∧
a ≤ 0⇒ Result = 1

ff
if2 {POST}

if Rule

{true} if1; if2 {POST}
comp Rule
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2 Second Example: Exceptions

2.1 Source code

foo (a, b: INTEGER): INTEGER
do

if a > 0 then
Result := a

else
Raise

end
if b > 0 then

Result := Result + b
else

Raise
end

end
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2.2 Proof Example 2

Let POSTN be defined as {
a > 0 ∧ b > 0 ⇒ Result = a + b

}
Let POSTE be defined as {

a ≤ ∨b ≤ 0
}

{a > 0} Result := a {a > 0 ∧ Result = a , false}
Assig. Rule

{a ≤ 0} Raise {false , a ≤ 0}
Assig. Rule

{true} if1
˘

a > 0⇒ Result = a , a ≤ 0
¯ if Rule


a > 0⇒ Result = a ∧
b ≤ 0

ff
Raise

˘
false , a > 0 ∧ b ≤ 0

¯ Assig. Rule


a > 0⇒ Result = a ∧
b < 0

ff
Result := Result + b

˘
b > 0 ∧ a > 0⇒ Result = a + b , false

¯ Assig. Rule

˘
a > 0⇒ Result = a

¯
if2 {POSTN , POSTE}

if Rule

{true} if1; if2 {POSTN , POSTE}
comp Rule
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