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1 170000 Hoare tripled O [

170000 Hoare triple {true} while true do x:=1 {false} 0000000
oo

true = true A true  {true} x:=1 {true} (assign)

{true A true} x:=1 {true}
{true} while true do x:=1 {true A — true} true A —true = false
{true} while true do x:=1 {false}

(conseq)
(while)

(conseq)

0000000 {true} xx=1 {true} 00000
true[l/x| = true

000000000 assignment axiom U 000000
000000000 0ODO Dassignment axiom [ assignlconseqgence rule [ conseq]
while rule 0 whileO OO OO OO0

2 JOoogno

assignment axiom U 0000000 0OUO0O0O00000O0OO0O0O0O0O0O0O0O
U0 HeareUDOODODODOODOODOOODOODDOODOODOODDOO
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P := true | false

| PAP|PVP|-P|P=P

| E<E|E>E|E<E|E>E|E=E
E = N

|V

| E+E

| E—-FE
Vo= x|ylz| -

0000000000000 (inductive definition) 00000000000 COCO
gbobbomogoboogbbuoooboooboooobbuoobboooobooo
ggbboboooobbid

P[E/z] = case P of
true —  true
false — false
P NP, — P[E/x]NPBE/x]
P VP — P[E/x]VBE/x]
-P — -P[E/x]
P =P, — P[E/x] = P[E/x]
E, <E, — E|[E/z] < Ey)E/z]
Ey, > Ey, — E[E/z] > Ey]E/z]
Ey < By, — EE/z] < EE/x]
Ey, > Ey, — Ei[E/x] > E3E/z]
Ey=FEy, — FE|[E/z] = Es[E/x]
E[Ey/x] = case E of
N — N
E1+ Ey; — Ej[Ey/x] + E3[Ey/x]
E,— FEy, — E\[Ey/z] — Ey[Ey/x]
\% — if V = x then Ej else V'

3 Hoare triple1 0000000

Hoare triple 0 0000 0000000000000000000 {P} S {P}
00000000000 OHeareD 00 [1)00 P, {S} R,OOOOODOOOOO
000000000000



4 00000000000 Hoare triple [

00000000 [(203500000000000000000000 Hoare
triple0 000000000 0OO0OOODO0ODOOODO0ODOOOODOODODbDOON
gbobooo1bbooboobbooboooboooboobbooboon
gboobuoobobobobbooboobooon

O000000ODOsentinell 0000000000000 O0O00OOPascal0 00O
gbooboooboobgoobooobo

Af0] := x;
1 := n;
while x <> A[i] do i := i-1

gbobubotuaAgibxbboobbuoboggboooboooobboooboo
gobobb<>bbgogoobobbbuooooobobbbuooooooo
gogbbobuogoobbbdoooobbbuouiggobbbooonooo

exJA1]OD Al ODO0ODOODOUOODODOODODODDODUODDODO
OOAM] ... A]IOODOODOOOOOODOOD

e O UOUODODLODOOOD

gbobobobobbooboobobobobU0obUOb0Heare DO ooooo
O0000000D00ODO Hoare triple0 0 0O00ODOOOOO

{n>1}

A[0] := x;

i := n;

while x <> A[i] do i := i-1

{(i=0 A x¢A[1...n]) VvV (0<i<n A x=A[i] A x¢A[i+1...n])}

D000z ¢ali...;]00z0a[)006[]00000000000000000
i>j00000000000000000
000000000

e xDOUOOOODODOOOO

bA0oO00DnDO0D0O0DOODO

O0AD00O00O00100n000000000OAlJODODOODOOOOO
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0 O Hoare triple 0 O {P} while x<>A[i] do i:=i-1{Q}000000O0OO
0ooo0o00PO

x =A[0] Ax ¢ Ali+1..n]J] A0<i<nm

0000QO
x=A[1J Ax¢Ali+1..n]J] A0<i<nmn

O00MO0 300 Pascal DO OO0 10000D00DO0ODO0ODOODOODOOOO
300000000000 Hoare triple1 000000 0OOOOOOOODLOODOO
O0000000000 HoarelogicOOOOODODOOOOODOODOOOODO
0 O [ Hoare triple { P} while x<>A[i] do 1:=i-1{Q}0 000000000
gaon

P Ax<>A[i] = P[i-1/i] {P[i-1/i]} i:=i-1 {P} (assign)

{PAx<>A[i]} i:=i-1 {P}
{P} while x<>A[i] do i:=i-1 {P A —-x<>A[il}
{P} while x<>A[i] do i:=i-1 {Q}

(conseq)
(while)

P A -x<>A[i] = Q

(conseq)

oo
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