
Tutorial 3
Adapted from:

Foundations of Programming Languages, Xinyu Feng, Lec 7. Hoare Logic 
(https://cs.nju.edu.cn/xyfeng/teaching/FOPL/lectureNotes/07_Hoare.pdf)

<<A formally verified NAT>>ACM SIGCOMM, 2017

(https://necto.github.io/online-cv/assets/documents/vignat-slides.pdf)

Program Verification, ETH Zurich, Spring Semester 2019, Lec 8. The Boogie Intermediate Verification Language

UW CSE 507, 19au, Lec 13 Reasoning about Programs II

https://cs.nju.edu.cn/xyfeng/teaching/FOPL/lectureNotes/07_Hoare.pdf
https://necto.github.io/online-cv/assets/documents/vignat-slides.pdf


Proving Partial Correctness



Testing: Easy but Incomplete



Formal Verification: Complete but Expensive



Formal Verification: Complete  ?
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Dafny

int BinarySearch(int a[], int len, int value)
{

int low=0, high=len;
while(low < high) {
int mid = (low + high) / 2;
if(a[mid] < value)

low := mid + 1;
else if(value < a[mid])

high := mid;
else

return mid;
}
return -1;

}

二分查找，返回数
组中元素的下标



Dafny predicate sorted(a: array<int>)
reads a

{
forall j, k :: 0 <= j < k < a.Length ==> a[j] <= a[k]

}
method BinarySearch(a: array<int>, value: int) returns (index: int)

requires 0 <= a.Length && sorted(a)
ensures 0 <= index ==> index < a.Length && a[index] == value
ensures index < 0 ==> forall k :: 0<=k<a.Length ==> a[k] != value

{
var low, high := 0, a.Length;
while low < high

invariant 0 <= low <= high <= a.Length
invariant forall i ::

0<=i<a.Length && !(low <= i < high) ==> a[i] != value
{

var mid := (low + high) / 2;
if a[mid] < value

{low := mid + 1;}
else if value < a[mid]

{high := mid;}
else

{return mid;}
}
return -1;

}

int BinarySearch(int a[], int len, int value)
{

int low=0, high=len;
while(low < high) {
int mid = (low + high) / 2;
if(a[mid] < value)
low := mid + 1;

else if(value < a[mid])
high := mid;

else
return mid;

}
return -1;

}





Dafny

• Tutorial
• https://rise4fun.com/Dafny/tutorial

• Answer
• https://github.com/bor0/dafny-tutorial

https://rise4fun.com/Dafny/tutorial
https://github.com/bor0/dafny-tutorial
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