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Example Specification Construction

Constructing correct+ programs, example (former slide)

insert/3 of insertion sort (inserting a number into a sorted list)

Specification: (S0, S)

S0 =

{
i(n, l1, l2) ∈ HB

∣∣∣∣ l1, l2 are sorted lists of integers,
elms(l2) = {n} ∪ elms(l1)

}

∪ {i < j| . . .} ∪ . . .

where elms(l) – the multiset of elements of l

S =

 i(n, l1, l2) ∈ HB

∣∣∣∣∣∣
n 6∈ Z, or
l1 not a sorted list
of integers

 ∪ S0

∪ {i < j| . . .} ∪ . . .
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Example Specification Construction

Constructing correct+ programs, example
insert/3 of insertion sort (inserting a number into a sorted list)

Specification: (S0, S)

S0 =

{
i(n, l1, l2)

∣∣∣∣ l1, l2 are sorted lists of integers,
l2 is l1 with n inserted

}

∪ {i < j| . . .} ∪ . . .

S =

{
i(n, l1, l2) ∈ HB

∣∣∣∣ If n ∈ Z and l1 is a sorted list of integers
then i(n, l1, l2) ∈ S0

}

∪ {i < j| . . .} ∪ . . .

Summary of the approach: 1. each atom A ∈ S0 is covered w.r.t.S0

2. each clause correct w.r.t.S
3. termination. . .
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Constructing correct+ programs, example

1. each atom A ∈ S0 is covered w.r.t.S0

2. each clause correct w.r.t.S
3. termination. . .

S0 =

{
i(n, l1, l2)

∣∣∣∣ l1, l2 are sorted lists of integers,
l2 is l1 with n inserted

}
. . .

S =

{
i(n, l1, l2)

∣∣∣∣ If n ∈ Z and l1 is a sorted list of integers
then i(n, l1, l2) ∈ S0

}
...

Specification (S0, S). Three kinds of elements of S0:

1. i(n, [ ], [n]) ∈ S0.

Covered by clause C1 = i(N, [ ], [N ]). S |= C1.

2. A = i(n, [h|t], [n, h|t]), n ≤ h.

Covered by C = i(N, [H|T ], [N,H|T ]). S 6|= C ··_
Correct it: C2 = C←N≤H . S |= C2. A covered by C2.

3. A = i(n, [h|t], [h|t′]), n > h.

Note that i(n, t, t′) ∈ S0.
A covered by C ′ = i(N, [H|T ], [H|T ′])← i(N,T, T ′). S 6|= C ′ ··_
Correct it: C3 = i(N, [H|T ], [H|T ′])←N>H, i(N,T, T ′). S |= C3. A covered by C3.

+ P = {C1, C2, C3} correct & complete w.r.t. (S0, S) (as P terminates for any ground query)
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