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1 <= 1 and 1 <= g

local
i: INTEGER
do
from
i:=1
invariant
until
i>5
loop
io.put_string
i :=1+1
variant
6 - 1
end

end

("iteration " + i.out
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local
i: INTEGER
do
from
i :=1
invariant
1 <= 1 and 1 <= 6
until
i>5
loop
io.put_string ("iteration " + i.out
i :=1+1
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INTEGER

from
i :=1
invariant

Loop
1 <= 1 and 1 <= 6
until

i>5

Invariant

Violation
loop
io.put_string
i :=1+1
variant
6 — 1
end

end

("iteration " + i.out
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find max (a: ARRAY [INTEGER]) :QI)TTEGEy
local i: INTEGER \vl- \ A IMQ/ < T T e A[—::l
do R - \‘}\’ L J
from =
—1i =@ ); Result :=(ali] T ,FPJV/(L
invariant N/ T
loop_invariant: -- YjLRJower <j S@o Result >\a[/] \ 2
across a.lower |..| s j all Result >= [j.item] end H ' _ ¢ [ %
uhtil 1 TS |- >
)1 > a. upper > ~ 0'4}/ Lo ée &W‘D’/P’m/ C& ﬁ[,]
loop A 7‘440 LomtaQ 724 o 70 3 azijJ
ﬂ-lf gthen Result := a [1] end
1 =17+ 1
varlant @ 20
—> loop_variant: a.upper - _ =< S
end A v{//ve/-f' u , ,‘-'J ~ 2 poXa
ensure &Q.:l
—> correct_result: —- Vj| <J< aupper o Result > a[j] 202 Al
> across a.lower |..| @.upper)as j all Result@ a [j.item] @ > TZ]
end
end AFTER ITERATION || i | Result || LI | EXIT (i > a.upper)? | LV
<
I Initialization 1 20 v X -
0-T|e i, ﬂ\st ® & © ® L
\Zg O © @ ® ®




Tmo{m% Mo : 17

find_max (a: ARRAY [INTEGER]): INTEGER — X? VI/'IL 60\/ lo dO %0
local i: INTEGER C gA
do :: )
from I >O
G-:@ Result := al[i]
invarian —
—, loop_invariant: -- Vj|a.lower <j&) o Result > aj] V- < <\ O q
across a.lower |..| (i — 1) as j all Result >= a [j.item] end g) b
until 20 > A[J]
i > a.upper :
loop
if a [i] > Result then Result := a [i] end
i =1+ 1
variant
loop_variant: a.upper — i
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
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o A loop i&&tially corre@
o Given precondition Q, the initialization step S establishes L/ 1.

e Atthe end og

(@} S

if not yet to exif, LLJ is maintained.

@)MB@@F

e If ready to exit and L/ / malntamed <postc\od|t|on Ris abllshed

L B+T

AB=R

o Aloop terminates if:
e Given L/ I, and not yet togxit, Shoay) Maintains\LV )V as non- negatlve.
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o Given L/, and not yet to exit,\Spoq) decrements |L

.{I/\ ﬂB} Sbody {V < VO}




