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Q == {p}t{q}
A pge WFFp AKX, teT Zit4,

TR AXMESGZ K, iIE TN EB AR {pHt{q}
BB —4 ¥ — Bool K%L, I({p}t{q}): ¥ — Bool &
X,

I({p}t{q})(o) = true
4 HALY
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§4.1.1 HEZEFN

% (B, V) LWIXITBARS (T,0) . &ttt hp —
(T1y s p) = (€1,.ven) €T, B E() =p M E(T) =
Vier E(t) . % E(T) 3L, W T AT HITHER.

(p = dler/ed] - [zn/en]) = [{p — (21, 0020) = (e, -

o O HLI:
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o O FN:

o FHEHTHLI:

§4.1.2 SHIN
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o TERHLINI:
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o UHN: % Ce P A_JTCIHFEMS. we QFFp A—
THHAAR (CHERA ») HW = ({o(2)[I(w)(0) =
true}, In(C)) ARIEES. ecTp AT, N
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o= 0y
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%R B r¥E#H 4% (1,0), ZF O Ha=s50 LT H
YT it 4.

a=sp — (x,y,a):=(0,0,s1)

a=s1A Nz <n —  (a) :=(s2

a = sy — (y,z,a) =(y+zx(z+1),z+1,s1)
a=s1A=(x<n) — (a):=(s3)

a = s3 — (y,a) = (3xy,s4)
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(1) (I,0)Frn>0—0a=s4 —>y=nxn*xn—mn)
(2) (T,0)Frn>0—<(a=sy)
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MY i —pr rEmt Fr 28, WO LU 2
ARZIHE,

WV ={x1,..on} FE—NEELt :p— (21,....,78) =
(e1,.ner) . B T() = (T1, 00, Thy Thg 1y ey Tn) , E(t) =
(€1 s €y Thop 1y ooy ) o FRATAT LATE SCRAT AR,
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WRFE) W hAR A SR BRI RIER]. B,
AT LAAI I P2 A (T,0) .

B = ©AD(B(T) — V,ep(E(t) AOX(t) = (1)) A D(-E(T) — Ox(t) = ()
AR, AR T B R AT S, B
(T,0)F; @

R THREIER (T.0) Fell F1 @ —¢. BT @
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§4.2 BETBREMIEE

AFAALUEEER RGN, — etk 7
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Definition 4.2 £ #AXX 92 X4 T.
Q == {p}piq}
A pge WFFp 2 X,

B ARHESGZ R, LR TN EB AR {p}o{d)
BRI E]—4 X — Bool K%L I({p}p{q}): X — Bool &
XAnF.

I({p}r{a})(o) = true
2 HALYH
I(p)(c) = true N o—ao’ — I(q)(c’) = true

—MAK Apto{a} 76 T IR T RGL, BIXHER o,
I({p}pia}) (o) = true , iE Fz {p}p{a} .

I H/ErERT, Er{ptele) WICHE p — [plg .



§4.2.1 HEIRHIN

%5 (B, V) LHEREB RS (0,0) &V = {v1,...,0n} .
o, v K o(V) LA,

o ERBAH:

VUL, s V(0 — Yullen) = [plt)

o O HLI:
0=y
¥
o O HN:
v = (Y V.., .p)
@ = [ply
¢ = 0y
o FEBTHLI:

=0 o= =9

§4.2.2 SHIM
HT AR — B 28 Bk o 222 R 4 T T LA S 1 DA
ALk

o IERHLINI:
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=
¢=9YRyp

o O HI:
(=¢
¢ — [plp
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¢=0p
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o UHN: % Ce P A_JCIHFEAMNS. we QFFp A—
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true}, In(C)) ARIEES. ecTp AT, N

= (V)
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mF.

o # (beg,0)(end, ') ,
TEL  FHAFTE o [§i1% (beg, 0)=(end,o’) .

M (T) (o) B XBEE RS T ERHERREH o
Y IEATA LR M (T) (o) | RZMEEHE M (T) (o) 1.

My(T)(o) ={
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Definition 4.3 & ¢ ## ¢ ZHANEF, L+ o FRAF
BrE, vARABE T, T AIMBITHT pf oy £
Wy EFE, B Vo € B,0(0) = true — (M(T)(0) |—
PM1(T)(0))) .

Definition 4.4 % ¢ AN #E., o AN Z. T &
I BEZITHT ¢ LAY, & Vo e X, p(o) = true —
Mi(T)(o) | .

Definition 4.5 & ¢ fo ¢ X AAIEW, L+ o AAF
BrE, o RABWE., T A1 MBITHT o 9
R ZEEHY, & Vo € X, ¢(0) = true — M (T)(o) |
ANY(M(T)(o)) .

EFMTAE AW IERENRAE
Definition 4.6 % T AAE/F, pi g ZRANAK., T &1

EZTAT p Ao g RIEHEHY, 215 =1 {p}T{q},
FT I MBEZITHT I(p) Fo I(q) R EHE,

FEr {p}T{q} B Vo € 5, 1(p)(0) = true — (M;(T)(0) | I(q)(M1(T)(0))) .

Definition 4.7 &% T A4 5, pAAX. T &1 HE2
TATF p A&, 21E =5 [p|T[true], & T B 1 BB
ZTFHT I(p) R,



Er [p|T[true] 24 HAXY Vo € X, I(p)(0) = true — M(T)(o) | .

Definition 4.8 & T A#&ZF, pA g AN, T £
I MBEZTXNT p i g REAEHY, 04 = p|Tq
2T B 1IMBEZTAHT I(p) = 1(q) LA EH,

F1 [PITlg) 2 HAXH Vo € X, I(p) (o) = true — (M1(T)(0) | A(q)(Mi(T)(0))) .

EFIEREE S

#B=(F,P)fI=(NAT,I,) , i F = {0,1,+}, P =
{=}., NAT FERE, L ¥iFT 0,1+ RN HREE
i 0,1 Mk, HFs = RN B RBEESEE R,
AR 865 R 2 BB L T A2 1

PC={(p,T.9) | T € LL., o, € WFFp, =1 {0} T{v}}
TE ={(p,T)|T € LE.,p € WFFp, [=r [¢]T[true]}

TC={(p,TY)|T € LE., 0,9 € WFFp, =1 [¢]T[¥]}

REAIM S FIREEH =

Definition 4.9 % T AAL5, ¢ o ZEAIER, L+
CHRARMT T, LHRAEH T, SIMET.

o & T Fo op 693 55 AN AT BT 3

p(o) =true ZAMZ (M;(T)(0) | = (Mi(T)(0)))

@ & T #o o B)REFATHT Z -

o(o) =true B BARE M (T)(o) | AY(M(T)(0))

YR T A2 @ BIRIBGH 5

(o) =true A ERAF LKL o #F o(0') =true NM(T)(0') =0o

FATA LA

#ooae T ¢ WRSESEMETEE,

WIXFRE o, T XT ¢ M 28 EFRS HAY ¢ — ¢,
T My WERFHTHE,

WIXETE ¢, T XT o il Z5E2ERIY B ¢ — ¢,
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XTI, —PHES B RKEFZEITAZL
1k
(beg, 00), (I1,01), .-vs

MM EAHREA 1 € LB EZITHFHATREBK., K
JRUEWIH @(00) ML { FERR IS, HHBXNE o
AN 2 IR BRG] R P TRE T IS 2 B AR .

¥ 4.3.2b :  FFH
SEA BB T LA AR S IE B8R 28 11 99 07 THT B TE B
IR —RIEY], —F SR R R R

(begu 00)7 (lla 01)7 ceey

W24 o(oo) BALNGEN n R ( n HHIRZE RS
oo MR ) REZLIR, 1 =end H ¢(0,) BAIL.

BIF 4.3.2c . FHTH
SR 4.2 %
(B,V)=1(({0,1,2,3, ...+, —, %}, {<,=,>}), {z,y,n,a})

2T LEY) Fegs R T

beg: (z,y) :=(0,0) goto Iy

li: if (x < n) goto la else goto I3

lo: (y,z):=(y+a*x(z+1),z+1) goto I
Is: (y):=(3xy) goto end

R T H B AEEKELGETMAE, EPRT AR

(1) T X TATEF n >0 B F y=n*xnxn—n 45 EH,

(2) T A THIETZF n >0 fEB AL,

(3) T *TAIETF n> 0 BGWE y=nxnxn—n TLEEH,
ETHREMHIE

YL B E T B R TR P R T, R
FHE T RFIE TSR, X TR RRERE, ZE R
T8y, (X TRIRER, BB fa —EnxE
E.

DRI T B A1 17 B B A O 1. — DB UK — KRy
(IR N TR, XTI RIS, BATH LR
BIE T AR R B, X S A Be Y IE A P S 1
P IEB .



FIF 4.3.3: T91

BF R BRARSFSIZIE. HirsFilEe.

Definition 4.10 &5 T . =555 (lo,l1, ..., ln) &
T#HZEEARE NS>0 LM HEO0<i<n, L £l
&2 P B,

Boa = (lo,h,...ln) H—BIE. HEARIECE M
T.

On %ﬁ& {01,...,0n}§2
Mi(a)(oo) = { 15 (lo,00) = (l1,01) = -+ — (ln,0n) .

Flo=beg H 1, = end W o = (lo, 11, ..., 1) BRHA5E
g, Mi(T)(o) = o HBHICKFIETRER o 15
Mi(a)(o) =o' . RYTREFIEFRME, RATTLIE R
B IE R .

Definition 4.11 & p o ¢ £ AANAX, o £ I BHEZ
TAT p e q ;S EHHG, 24F Er {pra{q}, & Vo €
E,I(p)(o) = true — (Mi(a)(0) |— I(q)(Mi(a)(0))) .
Definition 4.12 & o A%z, p fr q AN NX, p £
a fe g R TAATRT T, &

I(p)(o) = true % HAX %S
Mi(a)(o) = I(g)(Mi(a)(o)) .

Definition 4.13 #& a = (lg, ..., l) A—%4, L X wip(a, q)
FoF,

BT FARA o (v1,...,00) := (€1, ...,en) goto Iy
N wip(e, q) = glvi/ex] - [vn/en].
k=1 #4&T ¥4 lo: if (b) goto | else goto I
b—gq 1=l
-b—q FU=I.

N wip(a, q) = {

k>1 ii Qo = (10511)7 a1 = (llv 7lk) o ﬂ'] wlp(a7Q) = wlp(ozo,wlp(oq,q))

I(wlp(a, q)) B o Al g B &5 SEFARTETS .
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Definition 4.14 & a = (lg, ..., l) A—%4, & X ve(p, o, q) =

p — wip(a, q) .

# Ervelp,a,q) M =1 {ptafq} .
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Definition 4.15 & T #4255, C AFFEE. XX vr(0)
4o F:

(lo, .., lk) € (C) AL (lo,...lI) & T #9342,
lo,lk €C B ly,....lsk_1 €C .
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& C Bings, begendc C, T WENMEHFRZED
B—Mrsad T C B C M8 Mrs | 5 — DR
AR q . FH Va=(lo,....lx) € vr(C), Frvelqy, o, q1,,)
N = {abeg } T{gena} -

EBA -

FIF 4.3.2d .  FFEH
& IEMEEE SR

LA —IER. L T RFE—NHA PA (Peano
Arithmetic) WTRHERIR TXFEE R A BB L 1L, HIE PA
WA PR ERL AR A —E A k.
beg:  (x) := (0); goto test;
test: if z =y then goto end else goto loop fi;

loop: () := (z + 1); goto test;
22 1E MR

& C RITHE, beg € C, T WEMEHFELH
— MR ET ¢ H C FlEMee | A — P
AKX q. (WO E—WFS, O CCRipsHEs, T
WENMERZDH MRS T ¢ H O FRE MR
FIHAMNERERE g0 X — W . EUT R
= [gbeg Tltruel:

(0’) Va = (lo, ceey lk) € FYT(O% ':I vc(Qlov «, QI;C)
(b) Vo= (lo, . k) € ¥0(C), L(q,) (o) = true A My(a) (o) 1= g1, (Mi(a)(0)) T qi, (o)

¥ 4.3.2e :  FFH
ET1BIEARXAY L (IR

& C BARSHEE, bege O, T WEMERELH —
MREEET C H C FlEMRS | H— PR AR
. (WCD L) &—WFS HCe P, wHREH—
HHZEHARXH W = {o(z)|I(w)(c) =true} . C'CC
B HEE, T WEMERELE - MrsaE T o, ¢
FH RS | DN 6 B =g — wl/t]
FH AT 2SN = [qpeg) T [truel:

(a) Ya=(lo,....ls) € v (C), =1 velqy, o @iy, )
(0) VYa=(lo,....lk) €y (C), =1 ve(q, Nty = a,a,ty, T a)
XATFEARR TR #9775 — 2 8RR, B WES
HIIEFEZBR T W C D MRS MTE P .

¥ 4.3.2f . FFH
I 4.3 &
B = ({I’ y? n’ a}7 {0’ 17 2’ 37 b +7 ] *}’ {<7 :’ >})

x T LEY) FeRET .



beg: (i,4,k,1):=(1,0,0,1) goto Iy

ly: if ~(x = y) goto la else goto end

lo: if (x > y) goto l3 else goto ly

Is: (x,4,5):=(x—y,i—k,j—1) goto Iy
la: (y, k1) :=(y—x,k—1,l—7) goto 1

R T A B AEEKELGETMAE, EPRT AR

e

()T T ZE x=arAy=bAa>0Ab>0 %=
BEWF o =ged(a,b) Nz =1ixa+j*b 3 EH,
(2) T *TAEZ c=aNy=bAa>0Ab>0 feégps.k,

§4.4 LEHMLEINIEFFHOHEIR

VORI R F By — M SURAEFFAI N LR R BTG,
IWERFER Y, 205 H. JIEDTR AR, HERL
B, IWEFGMKE, TAAEREE. S IIER
FE T LA LRI B e 1.

GEBFET e L) M B RIMEE 1. E URFHIE
XEB N BRAREF B RAREWRER M(T): S — 3
mF,

o’ # (T, U)i?O'I .

M (T)(o) =
0O = e g frrp iR o HERAL.

1 TS ALE PR A2 T LA A 12 1B R A P R
. GBI A IEWI T ik R FRE T S i 3R
Jr. 58k, mTEMAIESR R AL G, BAITATLR
PR PRI SCRI A BRI SGIE IR PR

§4.4.1 18FRIEX

S E R R R G AGE. WingEBiy T M
Ty, BOTPERAGH T Ty, BE—NARK e, AT
VFEH G R if e then Ty else T fi &, XL, 111 BITE X
LRI RAEESIAE Ty A1 T WIIE X b, Eoim M (Th;Te) (o) =
M(To)M(Th)(o) .

BT M(Th) (o) A—EBEX, BU EHEA—EZ&

REXH ., RS X A&, JATR MA@ SCEFME S

Y. X Zw =Y U{w} . T RIFWIEZEILHN

MG BEEMEHEF T, MY (T) & X, LRTEREL
E X ite: Bool x 3, x 2, — 3, WIF

ite(true,o,0’') =

ite(false,o,0') = o

%X (I)e,h : [Ew - Zw] - [Ew - Zw] ﬁH—F

w Ho=w

Pen(f)(o) = { ite(I(e)(0), f(h(0)),0) Ho#w




EX S, EMmFRR < WT: o <0 MHMY
a=w, (Ewu S) %%%ﬁ?a %X M(}U(T) : Ew i Ew ﬁﬂ

F.
MY (z:=1t)(o = v
Ple= ) U Mo = 0(0) = olo/T()(0)
MG (T1;T3) = MY(T2)M$(Ty)
MY(if (e) then Ty else Ts fi)(o) = v
POF (2) then T3 eloe T3 R)(c) U eI (o), M3 (1) (), M3 (T2)(0)
MY (while e do Ty od) = pPepmy(m)
HFHo=uw
Hotw
Ho=w
Hotw

MFAEBEMWIEHETF T, MY(T) &REXHE
2Ry, BT MYT), BN EX M(T): X — X0

T.
Mi(T)(0) = { %ZET‘)(U) H M) £
TE X # My (T)(o) =w
XA TE SCFIERAEE SCHRXT M (T) B & & —3H.
Sk, ®ITE
w FHo=w,
M{(T) o) ={ w #H M(T)(o) TEEX
o FH M(T)o)=0'
B4y IETF 1
R IERE {0} T{V} K p(o) = (M (T)(0) |—
V(M (T)(0))) .

ISR RS HAEE A TS M (T) R — A B RR %L,
MEHIEZR 5 1. W W TE ERAZREF — B4
1k, HATREGARRRE MP(T) C h —4 2 LA REK
h . BRIFIEW (o) — Y(h(0)) .

Bl¥F 4.4.4a: [

TEXAERT LATE R R, o IR X A 30 20 S 0 208 M) 3 3
TEUE IO o R B E X — DA A g Xt B R i A 1)
W, DA PME A B 46 B IR SR 45 TR B RS Yy 5%
. BATTAE B L—MIE G B )1 46 B AR S A
R IR R R 1%,

% ¢ : 32 — Bool NigiA]. % T=whileedo T} od , %
UL, W Yo € B, M(T) (o) |— ¢(o, Mi(T)(0)) .



Vo € X, I(—e)(o) — p(o,0)
Vo,o' € 5, I(e)(0) AN Mi(Ty) (o) | Ap(M(Th)(0),0") — ¢(o,0”)

BN M (Th)(0) TTEETT T ARSI, BIG%
710 B AT LA o Ak — S8 BRI A IE R PR IR B

EBA -

BlF 4.4.4b . FFE
3

B T &I UARIECHERF 77 B& kR
WER. 5 Mi(T")(0) AARAEA E KRR ELHE Mi(T)(0) T
M(T")(o) W My (T) (o) A4 RE L.

BlF 4.4.4c: MR

§4.4.2 Hoare 124

BT 3 THERRIE SO RR IR, AL AT LA T2 4R
FIEFEARRF L.  Hoare 3k & X 8 — A 1]
VA SIEHTAR P PR R 48, Hoare 2 HE 5 J#ALTE
WA 2R SRR PR AL L. S (BV) .

Definition 4.16 Hoare N X 8 & X 4= T,
H == {p}T{q}

£F pge WFFp X, Terl") 2 ikithrs
A

B I REARTSHE B R, Hoare AXHIIE X
Z K, R I, KA Hoare A3 {p}T{q} BLHE]—4
% — Bool IEE. I({p}T{q}): ¥ — Bool &XIT.

Z({p}T{q})(0) = true
2 HAN Y
Z(p)(0) = true A Mz(T)(0) |- Z(q)(Mz(T)(0)) = true.

— AR Ap}T{q} 76 T WfRE TAGL, BIXHER o,
I({p}T{q})(0) = true , LK =z {p}T{q} . HEHIEEE
MR RAL, WCH F {(p}T{q} . HHIEWE W BRET
WAL, LA W E {p}T{q} .

BIF 4.45: AKX I({p}T{q})(0)
Hoare jEHE

BHAAZE— MR k. TR KA
LREATHERE, RAOTE T A BRI
(1) mﬁﬁlj_\\ﬁ ‘&'p S WFFB,JJ S V,t S TB R

{pi}ta = t{p}



(2) BEMN: B p.g,re WFFp, T1, Ty € L5V

i} {r}, {r}T2{q}
{p}T1; To{q}

(3) Z&MFHN: & p,q € WFFp,e € QFFp,T1, T €
V)

(B,
L5

{pAe}Ti{q}, {p A —e}To{q}
{p}if e then T} else T» fi{q}

(4) PEFHN]: B p € WFFp,e € QFFp, T} € ggﬁV) ]

{p A e}Tr{p}
{p}while e do T} od{p A —e}

(5) fEWRHN: ¥ p,q,r,s € WEFp,T € E(g’v) ]

p—q,{g¢}T{r},r—s

{p}T{s}

—> Hoare A= {p}T{q} 7] i1 LA_ERLNHI A FAGE],
WHE F {p}T{q} . N T HEHLE 7B AR LAE S H 3
N, ST EEREEAR N HE N, &AL
HFABATANAZ 51,50, ..., 5 HEFH s, WAL
ARV S H R

81,82, ..., 8n
VAT JUAYH B S tH AL, T LE g ] LR
AR RAE AT, LS, 2RISR B o
A.

(1) #% p,q e WFFg,z € V,t € Tg.

p—d.
{p}r = t{q}

(2) B po,.ccpn € WFFp, T1,... T, € L5V 0 > 2.

{po}Ti{p1}, {p1} ToAp2}, s {Pn—1}Tn{pn}
{Po}T1; Tos oo; To{pn}
B,V)

(3) W p1,p2,q € WFFp,e € QFFp, Ty, Tz € LY

p— (p1Ae)V(p2 A—e), {p1}Ti{q}, {p2}To{q}
{p}if e then T} else T» fi{q}

(4) # p,q,r € WFFp,e € QFF,Ty € L5,

p—r{rAetTi{r}, (r A —e) — q,
{p}while e do T} od{q}

HTHESTREAR p - r FAKX, RITETFE—
B FXBAKXITIE,

R T R BRR, T SR E AR,
FATE T WX BB R T TN, EXHERZ
T, AT LR X 64 il A FERE R, B MR ARG H
REFIS PA %,




HEIEIEEA

R 1 SHEBRE W TR AR 17 1 R 1 RO R A S I Y
WrE, AT LA E B AR P B IR A X T X T S
HRIEXTH . AL S R ] LA R BRI B AT I
il e IR EIR, FEREA Il TR AR,

FF 4.4.4d - [ 3

Ik

Bl: H W EAp)T{g} M W = {p}T{¢} . &HEI. L
th(I) RJ7E T R T ROLH IR AR, BRITFERIE

# th(I) F {p}T{q} M =1 {p}T{q} .

HATA LR,

Fr{g e = t{q}

FrptTi{r} B Er {riTe{a} . W =1 {p}T: T2{q}

Er{pnetTi{q} H =1 {pA—-e}To{q}, N E; {p}if e then Ty else T» fi{q}
Er{pAe}Ti{p}, N & {p} while e do T} od{p A —e}

Er{gT{r}, Frpr—qH Err—s, W Er{piT{q}

XA X R R TE B — A B 4 A HERAL,
PRAE T #EBL AR SR ] 52

EBA -
XTSI
EX o N T Mo 8BS SEFARITIT = 40T

(o) = true 24 HAL Y
Mz(T) (o) | = p(Mz(T)(0)) = true.

HATA TR,

Fr{ptr=Ha}, W Eirp—q

Fr {ptTu To{a} H I(r) K To M1 I(q) WES HBETETS, W = {p}T1{r} B =1 {r}T2{q}
Er {p}if e then Ty else T fi{q} , W] =1 {pAe}Ti{q} H E1 {p A —e}To{q}

Er {p} while e do T1 od{q} , N &, {p} if (e) T1; while e do T} od else z := x fi {q}

XPsegthE, RNTEEALEERAMRIN I .
I WRIBRE ST R IR & SOREXHMEBR R T A
¢, BEAKX r 15 I(r) K T M 1(q) IR H BATHT
. WAL, BAOIFKIER 1(r) A=A,

{x=0Ay =0}
whilez <ndoy:=y+n;z=x+1od
BIF - e

while x >0doy:=y—n;x=2—1 od
{x=0Ay =0}



e I HiBRE 1 WRARES RAETR, XT T fZEM A,
®ITH

Er {p}T{q} W th(I) + {p}T{q}
B[l Hoare W5 R 45 B A X 5545 TE.

EBA -
TEIAAL I 9 2 AR

PEARIIN ) p FRATEHR AL, WA Hoare I
UE AR 7 B R B ME S FE TR A B IE AR, |
T @M, FATAT LA i DA [R] 000 THI E B 48 BR8] Y
ERYE. — DRACHE I EE I B 7535 7T LU NS PR SGIE
WG PP IER M iR S . FERIE SGIEHA I8 8 A By 77
LB oo, 0') & —FAER, & T=while e do T}
od H T YA o HWIHREZS m R T BWPITRAL L.
W o' =M(Ty)"(0) . ZI& ¢(o,0") HETFIREZ [EHR
%, H:

(1) e ABALI o(M(T1)™ (o), My (T1)™(0)) BIL.

(2) e AL (M (Th)™ (o), Mr(Th)™ (o)) , (M1 (Th)™2(0), Mr(T1)™ (o)),
HE ¢(o, M(T1)™(0)) BLAL.

BATHAARK r FR 0(0,0') . B o0’ , rMeF
PITF R A,

p(o,0") = I(r)(o[zy /o’ (x1)] - -~ [2, /0" (2n)])
W p,q,r € WFFg,e € QFF,Ty € L5 . 1l

! !
—e — o {or AeyTi{rd (p Ar) — galan

{p}while e do T} od{q}

M p,g R o,y XEERIRHR, T r A 2, y, 2"y
KRR IEIIE R I AE MG R AT HARS R S R

FlF 4.4.4e . Hi3E

¥ Ry Hoare 2%

Hoare ;248 HAEIEWI R P YR IEFR, AREIERIRETF
M A LR SE R IERT. O T IEWIRR P iy & I SE 22 1E
B, HUEXS Hoare TR, H5E (B,V) .

Definition 4.17 Hoare N X 652 X 4= T,

H == [p|Tlq]

k¥ pge WFFp X, Tel") 2ukibrhsriz
A

W I RERFSE B R, 7RI Hoare A1)
BZE, WOE T, ¥EANY B Hoare A [p]T[q] B
$E]—4 X — Bool WEH. I([p|T[q]) : ¥ — Bool E X
mF.



Z([pITg)) (o) = true
4 HALY
Z(p)(o) = true — Mz(T) (o) | AZ(q)(Mz(T)(0)) = true.

LA B R P Y R S A LI TR R ER], i T IR
IEPEBER 2 1L, FAITIA WFS &GNV A, BEER
TLFIRIERE® H A~ € X TRER WFS £5, X, X
BMII=(D,Io) AU TER

(1) BaEE—_TilEiAfMFS, iifE <.

2) DHEEF—ITHEW H (W, 1o(5)) h— WFS.,

(3) fF7E w e WFFp H w HEARZ TR, id
K, FH5W={0)|I(w)(o) =true}

TEERFLI A

(pAe) —wz/t],[pAent=yTa[p At <yl
[p]while e do T} od[p A —e]

XTRRE, AEMAMERRAN, 7T Hoare 3
T HEE {p}T{q} B [p]T[q] BPF].

FF 4.4.4f:. I
i 4.4 &
B = ({i7.]7 k? l?'r?y?a? b}’ {07 ]" 27 3’ ) +’ ) *}’ {<7 :’ >})

R T LS F AT

i:=1; j:=0; k:=0; l:=1;
while =(z = y) do
if x >y then
r:=x-y; 1:=i-k; 3:=j-1;
else
y:=y-x; k:=k-i; l:=l-j;
fi
od

R T H B AEEKELGETMAE, EPRT AR

ke

(D)Fr{x=any=bANa>0Ab>0} T {x=gcd(a,b) Nz =ixa+j=*b},
(2)Frjlx=aNy=bAa>0Ab>0] T [z =gcd(a,b) Nz =ixa+ j*b
§4.5 TR

B EIERRBI S8, |E LR

LA XYZ/VERLIL 4, ¥ XYZ/SE X454 AL1E
WREF. HiWE. JFErE U RIEHRAEE A, FA]
AT EI AL G PR P IE B R B e 25 1. 7ERE SRS _E 7]
AHEAT R, HARTBI B BE TAE R i A Loe M Eisc s %
I"TH s PEIE B LRV B0 E.



¥ 4.5.2:. FFH
§4.6 i{BA

ARG SRR R RIETE, DTS
RAWHERRIUES [Pel0l, MP83] . iR E P ML
WP r R P LR IS % [LS84, Fra92] . Z5H{LIE3T
BFRIEH I LR XYZ/VERLI {4+ £12% [Zha95) .

SE

[Fra92] Nissim Francez. Program verification. Addison-Wesley

Publishing Company Inc., 1992.

acques Loeckx and Kurt Sieber. The foundation of pro-
LS84] J Loeck d Kurt Sieber. The foundati f
gram verification. John Wiley & Sons Ltd., 1984.

[MP83] Zohar Manna and Amir Pnueli. How to cook a temporal
proof system for your pet language. The 10th ACM Sym-
posium on Principles of Programming Languages 141-154.
1983.
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Verlag. 2001.
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