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class Sequenceis subclass of Object
functions
public
sum|Qelem] : Qelem™ — Qelem
sum (s) &
accsum[@Qelem] (s,0)
pre is_(s,Z*) Vis_(s,N*) v
is_(s,R*) Vv
is_(s,Q");
accsum|[@elem| : Qelem™ x Qelem — Qelem
accsum (s, sum) 2
cases § :
| — sum,
(2] 7Y zs — accsum[Qelem) (zs, sum + 1)

end;
public
isAscendingTotalOrder|Qelem| : (Qelem x Qelem — B) — Qelem”
— B
isAscendingTotalOrder (f)(s) &
Vi,j€indss-f(i,j) = f(s(2),s(j))Vs(i)=s();
public
isDescendingTotalOrder|Qelem] : (Qelem xQelem — B) — Qelem”
— B
isDescending TotalOrder (f)(s) £&
Vi,j €inds s-f(i,j) = f(s(j),s (i) Vs(i)=s();
public
isAscending[@elem] : Qelem” — B
isAscending (s) £
isAscendingTotalOrder|Qelem| (A z : Qelem, y : Qelem -z < y) (s);
public
isDescending|@Qelem] : Qelem”™ — B
isDescending (s) 2
isDescendingTotalOrder|Qelem] (A z : Qelem, y : Qelem -z < y) (s);
public



sort[@Qe]: (Qe x Qe — B) — Qe* — Qe*
sort (f)(s) &

)10,
Cla
let [ = sort[@e] (f)([s (i) | i €inds s-f (s(i),z)]),
m=1[s(i)]i€inds s-z=s(1)],
r = sort[Qe| (f)([s (¢) | i €inds s-f(z,s(i))])in
[™m ™
end;

public
ascendingSort[Qe| : Qe* — Qe*
ascendingSort (s) &
sort[Qe] (Az : Qe,y: Qe -z < y)(s);
public
descendingSort[Qe] : Qe* — Qe*
descendingSort (s) &
sort[Qe] (Az : Qe,y: Qe -z > y)(s);

public
take[Qelem] : Z x Qelem™ — Qelem™
take (i,s) &
cases mk- (4, s) :
mk-(0,-) — [],
mk- (n, [z] Y zs) — [z] 7Y take[Qelem] (dec (n), xs),
mke (1) = [
end;
dec: 7 — 7
dec (i) &
1 —1;
public



drop|Qelem] : Z x Qelem™ — Qelem™
drop (i,s) &
cases mk- (4, s) :
mk- (n, [z] " 28) —
if n>0
then drop[@elem|(n — 1, zs)

%

else [z] 7Y xs,

public
last|@Qelem] : Qelem™ — Qelem
last (z) &
cases I :
[z] = =,
-] 7Y xs — last[@Qelem] (xs)
end
pre = # [] ;
public
fmap[@Qelem1, Qelem?2] : (Qelem1 — @Qelem2) — Qelem1” —
Qelem?2”

fmap (f)(1) &

cases [ :

=1

(2] Y as — [f (2)] 7 (fmap|@Qelem1, @elem?2] (f) (zs))
end

end Sequence
Test Suite : vdm.tc

Name ‘ #Calls ‘ Coverage ‘
Sequence‘accsum 0 0%
Sequence‘ascendingSort 2 88%
Sequence‘dec 0 0%
Sequence‘descendingSort 0 0%
Sequence‘drop 0 0%
Sequence‘fmap 0 0%




Name ‘ #Calls ‘ Coverage ‘

Sequence‘isAscending 0 0%
Sequence‘isAscendingTotalOrder 0 0%
Sequence‘isDescending 0 0%
Sequence‘isDescendingTotalOrder 0 0%
Sequence‘last 0 0%
Sequence‘sort 16 96%
Sequence‘sum 0 0%
Sequence‘take 0 0%
Total Coverage ‘ 26% ‘
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