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=V
INPUT: G = B x E x Binit x Bexit
OUTPUT : Basic Paths
Method: paths = &
traverse(Binit, €)
return paths
USING:
function traverse(Node N, Path P)
{
for i=1 to N.length do
if N[i] is loop invariant then
P =P ; NIil
paths := paths U {P}
P := NJi]
else if N[i] is assert then
tmp =P
P =P ; NIil
paths := paths U {P}
P = tmp
else
P =P ; N[il
if N is not marked then
N.marked := true
edges = N.succ
for all e in edges do
if e is conditional edge then
P = P ; assume e.cond
Succ = e.head
traverse(Succ, P)
}
EEH3
inst Q wp(inst, Q)
assume Expr | Q Expr ==> Q
assert Expr Q Expr && Q
requires Expr | Q Expr ==> Q
Ins1;... 5 Insn | Q wp(Insi;...Insn-1, wp(lnsy,Q))
Varld := Expr | Q[Varld] | Q[Expr]

_10_
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N

1. package main;

public class Search{
//@ requires 0 <= | && u < a.length;

for(int i=l; i<=u; i=i+1){
if(ali]==e)

9: return true;

10: }

11: return false;

12: }

e N7

//@ ensures Wresult == (Wexists int j; I<=j && j<=u && alj]==e);
public boolean linearSearch(int[] a, int I, int u, int e){
//@ loop_invariant I<=i && (Wforall int j; I<=] && j<i ==> alj]!=e);

kit

5

Class main.Search: (java.lang.Object ) () ()
{computationalFunction linearSearch

{ java.lang.Object local0, arrint locall, int local2,
int local3, int locald ) —> bool

require ({0 <= local?) && (locald < locall length))

ensure [result == (Exist int j. (((local2 <= j) 8&
(i <= locald)) && (localllj]l == locald))))
block 8 is

8: vretrun O

end

block 7 is

7: looplnvariant ((local2 <= locals) &&

(ForAll int j. (((local? <= |) &&

(i < locals)) ==> notlllocall[j] == locald)))))
71 ifd(locals <= locald) 2
end

block 6 is
6: assignval locals = (local5 + 1)
end

block & is
57 vretrun 1
end

block 2 is
2: ifd{locall [locals] <> locald) 6
end

block 0 is

0: assignVal localb = local2

1: goto 7

end

block 7 ===> block 8, not locald <= local3
block 7 ===> block 2, locals <= locald

block 6 ===> block 7,

block 2 ==> block 6, locall[local5] <> locald
block 2 ===> block 5, not locallllocal5] <> locald
block 0 ===> block 7,

returnblock 8 5

end

)

_11_
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not(localb<=|

2

(local1/[local5] <>locald)

not(local1 [logal5] < local4)

_12_
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((((preoo] == [[]11e00]) ®%® ((€le20] => ) ¥% ([ => g[ed0]))) [ ul I1sIx]) == }nsal) |SOd
| =: @njeA—uinjal

((7Ie00] <> [G]ed0]] [[ed0]))1ou JNNSSY

(ereoo] => gleoo|) JNNSSY

=> g[eo0]))) ‘[ ul ||yiod) BR (G[e2O| => Z[ed0])) ANIdOOT

(((((y1eo0] == [I]}/BOO)))Iou <== ((5[e20] > I) B9 (!

(((((yreoo] == [[] LIeoO))Iou <== ((Gle20| > [) % (I => g[e20]))) [ iul |Iyiod) B8R (GIe2O| => Z[ed0])) ANIdOOT
(L + Gledo|) =: G[eoo|

(¥/eool <> [G[ed0|]L[ed0]) JNNSSY

(E1800| => G[eo0l) JNNSSY

(((((v1eoo] == [[]LIeO0))I0U <== ((GIe20| > [) % (I => g[e20[))) [ I |yiod) ®® (G[ed0] => g[ed0])) ANIJOOT

((((v1eoo] == [[1Lreo0]) ®% ((ele20] => [) ¥% (I => gleool))) [ I 1s1X3) == }nsal) 1SOd

0 =: enjea—uinial

((eredo] => gGledol))iou JNNSSY

(((((rreoo] == [[] LIBOO))IoU <== ((G[E20| > [) % ([ => g[e2o]))) ‘[ jul ||yiod) BR (GIBOO| => g[ed0])) ANIJOOT

(((((y1eoo] == [[] LIeOO[))I0U <== ((GlE2O| > [) % ([ => g[e20|))) [ Jul |yiod) ®R (G[E20| => g[evo])) ANIJOO]
2leoo| =: G|eoo|

((pBusy” L[eO| > ged0]) B¥ (g[e20| => 0)) Idd
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(((((((#re00] == [[]1Ie00])

®% ((ereoo] => ) ®% (I => g[eooy))) [ Wl 18X3) == nsal) <== ((y[e20] <> [G[BOO|]}[B20]))1oU) <== (£[e20] => | (Pp)
G[eo0|)) <== (/820 == [[] L[eo0]))Iou <== ((5[e00] > [) ¥R (I => gleooy))) [ I [Iviod) ¥'9 (G820 => Z[eoo))))
(((((((zre001 == [T L1e30N) 10U <== (((F + GIB30l)
> 1) 9% (I => gleoo))) [ 1l [Iviod) B9 ((L + S[BOO|) => gledo])) <== (§[BO0| <> [G[e00|] |[BO0])) <== (£820] => | (o)
§[800|)) <== (((((y[BO0] == [[] L[e0]))IoU <== ((G[e20] > [) B (I => g[eao]))) [ I |Iviod) ®9 (S[BO0| => Z[B90))))
((({(7Fe00] = [TTHe50) ¥% ((E7=00] => [} ¥ ([ => 2f=00N)) T I 18K = Unsal) <= ({e1=90] => gleaa)on) |
== (((((#1800] == [[]1[BO0]))I0U <== ((Ge90] > [) §8 (I => g[eao)))) ‘[ Ul [|Viod) B% (GEO0| => g[edoy)))
(({(({vI=00 == TMTLIBo0N)IOY <== ((@1Bo0l | -
> ) 99 (I => g[edo))) ‘[ i |)yiod) 99 (g[820] => gledo])) <== ((Yibus|'|[00] > £[e20]) 9 (2/e%0] => 0)))
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