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find _max (a: ARRAY [INTEGE EGER
local i: INTEGER U*[ <T< ,%;M/f > A[:‘—j
do / J — ) "(
fram _— false < ¢
[ ) _ , —
= ) esult := a[i] C
. S~—
invariant
—> | Aoop_invariant: —- Vj|a.lower < Result > a[j
across a.lower |..| as j all Result >= a j.item]

end

= a [1] end
loop_variant: a.upper — i + 1 >
end
| ensure VJ]@J_.SQ('@V
correct_result: —- Vj|a.lower<j< a.upper o Result > a[}, - g a@
across a.lower |..| a.upper as j all Result >= [F.\item] 7S Zé%' iy
end 7 X X —
lena U1l AFTER ITERATION || 1 Result\ L\ E.xw@ a.upper)7 LV
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find _max (a: ARRAY [INTEGER]): INTEGER
local i: INTEGER
do /
from
i :=@ Result := al[i]
invarian
loop_invariant: —-- Vj|aldower<j<i e Result> a[j]
across a.lower |..| (i — 1) as j all Result >= a [j.item] end
until . //
i > a.upper [/ Z\/
loop J/
if a [ Result then Result := a [i] end
i :=
T\
variant g
loop_variant ‘f
end - =
ensure
correct_result: —- Vj|a.lower<j< a.upper e Result> a[j]
across a.lower |..| a.upper as j all Result >= a [j.item]
end
end AFTER ITERATION || i | Result || LI | EXIT (i > a.upper)? | LV
Initialization 20 v x —)
1st 2 20 | v x D
2nd ¢ 20 | v x 1
(ard) 0 | v < 0
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o A loop is | partially correct if:
» Given precondition @, the initialization step S;,: establishes L/ /.

QSN
e Atthe end Wto/exﬂfuﬂs maintained.

« If ready to exit and L/ [ maintained, postcondition R is established.
o A loop ‘terminates if:

e Given LI I, and 1ot yet to exity Speg, Maintains LV V as non-negative.
{//\ —|B} Sbody {V > 0}
e Given LI I, and not yet to exit,(Spoqydecrements LV V.
{//\ ﬂB} Sbody {V < Vo}




find max (a: ARRAY [INTEGER]): INTEGER
local i: INTEGER
do
from
i := a.lower ; Result := a[i?] -1
iirm——"\_‘— L
loop_invariant: m\ a.lower < j < i e Result > a[j]
until
i > a.upper
loop
if a [1i] > Result then Result := a [i1] end
i :=1+1
variant
loop_variant: a.upper — 1 + 1
end
ensure
correct_result: Vj|a.lower <j< a.upper e Result> a[j]
end
end

Non-Negative Variant:  Decreasing Variant:
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Before Termination:

Upon Termination:
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Establishment of Loop Invariant:
{ True }

1 := a.lower

Result := a[i]
{ Vj|a.lower <j&) e Result>a[j] }
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mination:

AT e
lower < j < a.upper o Result > a[/§
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@ys Non-Negative Bﬁfore Exit:

{rj |alower<j<i e Poeu/fm.u]_))«ﬂw aupper)[ }

1f a [_1] > Result then Result := [i] end




