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§4.1 BEXTBRLHVHEIE

AFAGUDRER RGO, — B AR P B N2 P R 78 5 AR T k.
B (T,0) N (B,V) LW IREBRE. SE B LR 1. (T,0) W2 —Pr&tEnt F2sEan
K, Wl (T,0) Fre. LEXMT:

(T, 9) ':I 2
4 HALY
XA 1R T (T,0) it m mlEr e

Definition 4.1 £ # AKX X4 T,
Q == A{p}t{q}
A pqe WFFp AKX, teT Rit4,

EBARMIE ZE, ik I, BENTEBEAR {pit{q} BB —1 X — Bool HIEEL.
I({p}t{q}) : ¥ — Bool & XWF.

Z({p}t{q})(o) = true
2 HAY Y
I(p)(c) = true A oo’ = I(q)(c") = true

— AR {pit{e} B T (AR TRGL, BIXMER o, Z({p}t{e})(0) = true , itk Bz
{p}t{a} . X 1 {e}S{w} BHOUYMFTA t €S, =1 {ett{e} ML, 161 HEMER
T, Er{e}S{v} Witk ¢ — [Sly . &l1A:

¢ — [Solv
 — [Si]y
@Y — [SO U 51]1/)

§4.1.1 $EIEAN

% (B,V) L IBIRXIEBRSE (T,0) . Bt Hp— (11,..,2,) = (€1,..,en) €T . BX
E(t) =p M E(T) = \,cp E(t) . % E(T) }3L, W T HHFPITHIEE.

o ERBAH:

(p = Plzr/ea] - [za/en]) = {p — (21,0 20) := (€1, -, en) Y
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e O HL:
0=y
@
e O HLN:
¢ = (v Vv E(T))
¢ — [T
=0y
o FEWTHLI:

§4.1.2 SHIM
AT DA LA DU — B 2 P et 22 A A 2 T LA H DA

RN

O Ap—Ylwi/er] - [xn/en]
o= [{p— (@1, zp) := (€1, ..y en) HY

R AN

(=¢

(¢' A=) — [T]¢’
o =

¢=9YRyp

0 R

C=¢
o' — [Ty
o' =9
¢=Op

/

U BN & Ce PR JCHAMNS. we QFFp A—TTiAARX (CHERN ) H
W = ({o(z) [ I(w)(0) = true}, I)(T)) A REEE. ecTp AW, N

¢ = (V)

(= (G Awg AV E(T)))
((hne=v) = [T](Y V((AeCv))
o= Uy

N AE

p= (V)

(= (wg A (¥ Vv E(T)))
((hne=v)=[T](Y V((AeCv))
o =0y
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§4.1.3 TE O HN

MY R —Br &t 28, BT LR ER E 2l A% H .

BV = {arwa)  BEATE 0 p o (01nmk) = (enmer) o B 2(D) =
(xla -"7xk7$k+17“'7$n) s é(t) = (617 vy €k Tht 1, 7*%'77,) o ﬁﬂ]m‘lﬂ%)‘(u—F%mmua

¢ = E(T) v = -E(T)
¢ = Vier(E(t) A OZ(t) = e(t)) p = Ox(t) = z(t)
HERZENTEETE

FEEAER G A IER ) 2 ZCRBAS h HEEE R A EEA AL A5, Bl

Fro
iy
Fre
RG] REAERIE R — A I 7 DR B A i A B P A A IR BB R B TR E S
O, HERTHRIER, NS5HEIER.
SER TR TR IERR 0 2~ SREAE I AEEE R GERY S BEAT AL U A5 Y, B

Fre
iy
Fro
—IAEEWHEIE RG] UARIEVIE L ER AR, HHEEAERREREN. BF
WHEER RS AT — A SRR IE R SO, AR B RO B 2 2
MR, I TEEME RN, RUBPEREATRA SAMEEALRE. HH R N —
rZEEATREA EANEERSN. X TEEMEMEERY, EELRPFEMAE
RUEWRATREIRIERE. A — P —EH, — 1 chHRER T—1 ociHiAm ki
AR B EREN. T ERNREFEERSREG &, AT REMES
T P A O Y T JHG B (O g St B AR A T, FRNTDRF — DR P B AR i o 2 9F, 5l
AFAXTZEENEE,  —PMREFEERG SN ESR, HETIRRWHETRT, RAE5%
w1

B Aty B Y IE B TR SR ARV 0 AR P R G A L
A PP R R 7 T B B S At O R BCR A A R AT DASRAR.

Fh T — R B B 0 FE I T R S AR R SR A MR R IE T, T DA AR T R B 503
A (AR FZEARFRR) vJHEFEHHEIERNERGIES. B, ®&AITTLHIFEZ
BZIE (T,0) .,

©= ONOE(T) = V,er(E(t) AOZ(t) = &(t)) AB(=E(T) — Oz(t) = 2(1))
AR, XAAFE T LA R AL A S A, B
(T,0)Fr @

FTHERZIEY (T,0) Fe 1@ — ¢ . BT © E2KIE T (T,0) WHIHAFMRE
RO R, A DMRIEE SGIEWTX BRI,
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§4.2 BEEBREIEE

AT BLNER TS RGO, — R rEn 78 o R P R G 5 MR k.
¥ (p,0) N (B,V) LHBRITEB RS, A< B LB 1. (p,0) B —M&ErFZEA
Ko, IBE (0,0) Fro. HEXWT:

(p,©) F1 e
1 HALY
XTETE 1R TH (p,0) MiZ T =, 7 1 ¢

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

FBARKEZE, WiME I, BENMEBARX {plo{q} BEREI—1 T — Bool HIME%L.
I({p}p{q}) : ¥ — Bool & XITF,

I({p}pia})(o) = true
2 HAY
I(p)(o) = true A o—o’ — I(q)(0’) = true

— AR {plo{e} £ I AR TROL, BIXERE o, Z({p}p{q})(0) = true , icfE Bz
{pYp{a} . TEIHEHERT, =1 {pte{d WILTE p — [olg.

§4.2.1 HEIEAHN
%HE (B,V) LWEFEB RS (0,0) . &V ={v1,...v} . We v (V) EHARK.

L4 ﬁ%ll_\\ﬁ
VO, s 0 (p = ol on) — o]t
o O LN
0=y
¥
o O HLM:
e = (VI .v,.p)
o — [pl
o= 0y
o JHEHTHL I
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§4.2.2 SFHIW
HT DA RN — B 2 P Rk o 5% G S 2 AT DA DA R

R R

R AN

0 R

¢=0Op

U BN & Ce PR _HIAMNS. we QFFp A—TTiAARX (CHERN ) H
W = ({o(z) [ I(w)(0) = true}, I,(T)) HREEE. ecTp AW, N

= (Y V()

C= (CoNwe A (Y V Ii..vl.p))
(Che=v) = [pl(¥ V((NeC))
¢ = UV

o BLI:

= (V)

¢= (WA WV I ..v),.p))
(CAe=v)= [PV AeC )
=Y

§4.3 RIZEFERFAVEIE

XMTRERERT, FRERaE EFAS IR, XEERARN SR EITA L
MREFHEERE, UAEFEAREHAIL.

s T e £2Y) M B (iR 1. % SGRFIIE R BOY B RS B R 25 1 1R 56
B M(T): =S WTF.

o’ # (beg,0)>(end, o’) .

M o)=
I(T)( ) { T X %Z‘(ﬁ& o 515 (beg7a)i>(6’nd, U/) .

M (T)(0) BEXBERET T EMIHRTIRE R o BrE @& IkidlE Mi(T)(0) | . X
ZWHEHE M (T)(0) 1.
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EFMER

B RG IEFAAXN THEHHETS. HWrS e A sl A R,
Definition 4.3 % ¢ A= ¢ ZAAEE. LF o KRANEZ, ¢ KABH T, T £ HEZ
THT o fo REHEHE, & Vo € X, 0(0) = true — (M(T)(0) |— b(M(T)(0))) .
Definition 4.4 & ¢ ZANEE, o RAFMEZT. T A I MBI THT o RLAEY, & Voe

2, 0(0) = true — M;(T)(o) |,

Definition 4.5 & ¢ #= ¢ R AAER, £F o AN S, © HRABK T, T A1 MEZ
THT o #o o REEAEHY, & VYo e X, p(o) =true — M(T)(o) | Np(M(T)(a)) .
ERMTEE AKX IEREN AR
Definition 4.6 &% T AAZS, pA ¢ RANSANKX, T A1 BBZTXT p e g REEHEH
8, B Er{p}T{q}, 2T £ 1MBEZITXT I(p) f I(q) ZIHH)EHE,

Fr {p}T{q} B HALY Yo € 5, 1(p)(0) = true — (M(T)(0) |— I(q)(M;(T)(0))) .

Definition 4.7 & T AR, p AAX, T £ I BBZTHT p B&EE, 24k =1 [p|T[true] ,
FT I MBEZTHT I(p) A4,

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

Definition 4.8 & T A#S, pA ¢ RANSAX, T AT BBEITHT pf g RZAEEH
o, et ErplTlgl, 2T & 1MEITXT I(p) 4 1(q) £ TE2EHE,

Fr [pITlg] 24 BAXHY Vo € 8, 1(p)(0) = true — (M(T)(0) L M(q)(M(T)(0))) .

EFIERHELSR
&B: (va) ﬂ:ﬂ I= (NATJIO) s KEP F= {0717+}7P: {:} 5 NAT ﬁﬁ?ﬁﬁ, Iy )I%ﬁ
50,1, + BRN HARELER 0,1 RUIWE, BAFs = R0 B RBEMAASERR, UTHESARE
12 L A -
PC = {(%Tﬂ/f) | T e ‘C<B—77<Pa7v/} € WFF37 ':I {@}T‘W)}}
TE ={(¢,T)|T € LB,, 0 € WFFg, =1 [T [true]}

TC = {(p,T,¥)| T € LE,, 0,9 € WFFg, =1 [¢]T[¢]}
BN SR E NS
Definition 4.9 #% T HAZA, ¢ f» ¢ AAABA, KT o AN S, ¢ RABK T, BR
WA

o & T Foop #9555 AR AT BT 3

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

o & T #= o B)REFATHT F -

p(o) =true HHAXE M (T)(o) | Np(M(T)(0))

YR T A2 @ B9RIBIGH 5

(o) =true B AR EFLERE o #F ¢(0') =true N\ M (T)(0') =0

FATA LA
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Ao TR Y FRSER TS,

WXPA ¢, T 3T ¢ My ZMMIEFHIEECY ¢ — .
e T MY FRSHHTETS,

WXPA ¢, TXT ¢ My ZESIEFHIEANY ¢ - .
AUk T M MREEETE,

WP ¢, T XT o My B EREY MY v -y,

HEIEIEEA

YT ERT S, AHBEAN ¢, FEEEHR ¢, IEHARTFTH R 2 5E B 5 0 —FhE g
EBRERFHEIT N
(beg,00), (l1,01)y ey (ln=1,0n-1), (end, oy,)
RIFIERIE ©(o0) T ¥ (o) .
XMP&ILTE, —FEAREEREBFHEITAKIL

(begv UO)) (llv 01)7 ey

ML =B HA | € LB FEBITHIA TR EZ K. RIFGIEMHE ©(oo) BALN T FEFE WK H I
&, SHETAE o AR Bl KT T e 1 e a5,

SEAIERAPET] LA S B A IE B AN 2 I 7 T WOE . Q02— & e, —M B 2R
BIFHE1T R

(beg, 00), (I1,01), ey

WL p(00) BALNGEE n K ( n GPIRBRIRTS o0 M%) REZEHIE, 1, =end H
w(Un) EE—‘—L
H TR

VIR RE R B R T R R R . BEE LS T BB RE. TR
R, ZEREAITH, EX TRERNERY, e Ba —ac i EE. EmENF
BEREAFHTE. — DN EBENFENER— R B RSN 8, X FRRERERE, FA1T
VIR BIIZ AT AN B B, X B IE B SRR R P ER . BF B
5 FANZIE. FRinS P I N AR,
Definition 4.10 42 A2F T . #7553 (lo,l1,....ln) £ T 9% FEBHRE n >0 LXHFTAH
0<i<n, liq1 &L &GP HA,

Ba=(loyli, - ln) H—EEARR. BRACHITE SCE AN,

on EHHTE {01, ...,0n} C X
Mi(a)(o0) = { #15 (lo,00) — (lh,01) = -+ = (ln,on) .
TENL BHARFEXFERRSE.

#lo=beg H 1, =end M o = (lo, 11, ....1,,) RHATEEKEE., M(T)(0) =0 Y HLCYFLE
SERWERE o 18 Mi(a)(0) =o' . RUATRFERSME, RIS XA TS EFTE.

Definition 4.11 & p # ¢ R AANAKX., o & I MBI THT p #» ¢ ZFEHEHE, 245
Fr{ptald}, & Yo € X, 1(p)(0) = true — (Mi(a)(o) |— I(q)(M(a)(0))) .

Definition 4.12 & o A% 42, pH ¢ RAAAK, p R afe ¢ URFTLAAN S, &
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I(p)(o) =true ZHEMRE Mi(a)(o) |— I(q)(Mi(a)(o)) .
Definition 4.13 #% a = (lg,...,lx) A—%&, X wip(a,q) =T,
H AT FAA lo: (v1,..,0n) = (€1, ..., ) goto Iy
R wip(a, q) = qvi/ea] -+ - [vn/en].
k=1 #4A&T ¥4 lo: if (b) gotol else goto I
b—q H1=Iy;
-b—q Hl=I.
k>1 ii Qo = (10511)7 a1 = (lla "'alk) o ﬂ'] wlp(a7Q) = wlp(a()awlp(alaq))
I(wip(a, q)) BB o M q WSS TR HTEE .

Definition 4.14 & a = (ly,....Ix) A—%4, X ve(p,a,q) =p — wip(a,q) .

%‘. ':I vc(p,a,q) )rllj ':I {p}a{Q} o
Definition 4.15 & T AA& K, C AHFFTELES., L v (C) 4+ TF:
(lo, ...,lk) S ’yT(C) 4 HAG (lo, ...,lk) ;% T éﬁ%'@l, lo,lk eC H ll, ...,lk,1 ¢ C.
B84 IEf LA

W C BInsHE, begend € C, T WEBMERELHA—MMrs®E T C H C FHIEMFR
BIHNMMEEARX ¢ . & Va=(lo,....Ix) € vr(C), Er vela,, o, qi,) s W = {qbeg } T{qend} .
HKIEMHRYER

BAEMHERE— R, U TFRFIE—MEAR PA (Peano Arithmetic) M ARHERA T XHEE
AR, {B1E PA WAERHERIRDEAR —E & Lk,
beg:  (x) := (0); goto test;
test:  if x = y then goto end else goto loop fi;

R wip(er, q) = {

loop: () := (z + 1); goto test;

% 1F 1R

B C RIRSHRE, beg € O, T WHMERZELHE Mg S T C H C 98 M5
I HE—DMEHAR ¢ . WE) &— WFS., ' CC @ing®Hs, THENMEHRELE—
MrgaT O H O AR IMeE | H— XN R g0 2 > W ETRERGLI
= [Gveq| T [true]:

(a) Ya=(lg,...lk) €y (C), Er velqy, a, qiy,)
(b) Va=(lo,....lk) € yr(C),I(q,)(c) = true A Mi(a)(o) |— g, (Mi(a)(0)) T q, (o)

ET1BIEARXAY L (IR

B C B HE, beg € O, T WEMEHRZELHE ~MrsEE&T C H C FH&E M5
L HE—PMEH AR ¢ (WCD,LE) &E— WFS HCe P. w ARZH—HBZEEY
AXE W = {o(@) | I(w)(0) = true} . ' C C REISHEG, T WEMEFELHE—IMrT
BET O, O HHEMET AR G0 H Er g — wlz/t] o & LT EFRSL
= [Gbeq| T [true]:

(a) Vo = (107 ceey lk) € ’YT(C)u ':I UC(Qloaaa Qlk)
(b) Va=(lo,...lx) € yr(C), Er ve(qi, Nty = a,a,ty, T a)
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XA ITIEAR TR H 775 — SR RIRE, Bl WFS B2 R T W C D MifiAffS
WAAE P .

§4.4 LEHMLEINIEFFH0HEIR

MEERFH— M RIERMA DML DA, NERBFH AR, A48, IE
BT M, MR E e, WRRFEMRE, FTAHGMHEEE. FIE3 R T LT X &

BT T Eg’v) M B R 1. & CREF BT SCoR A 78 BOR ZS 2028 F R 2SI 2R
B M(T): =TT,

o’ #(T,0)50",

M (T)(o) =
OO = ey prrptemi ERINE b o HE AL,

M TS AL PR AR 7 T AR SO TR B P R RE AL SRR AR P 49 B 7 14 A R
TGRS, A, B TEWIE R RA LG, BT DARTEEFRE S A B
SGIEWIRE FP IR

§4.4.1 #EFRIEX

MBS R RAHEE. MM ERF T Ml T, BROTTEHAGH T; Ty, HH—
PAX e, BATAPEHAGH if e then T else Tp fi 5, XK, Tv;To WHE ORI RAEESLTE Th
T WiE L, B M (T T2) (o) = Mi(To)M(Ty) (o) . BT Mi(Th) (o) A—EFE X,
FEH UL EHERA—E R E W, AL XA E, AT M § @ G ES#HTY R, @
X3, =SU{w} . TFREMIESGZERILH MY . HESHAEFRRF T, MYT) &S, I

EX ite: Bool x X, x 8y, — X, WIF

ite(true, o,0’)

ite(false,o,0") =

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

w Fo=w

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

ENX X, EBRFRR <WTF: o <bYBHMNYa=w. (B2 &R&WTF. EX
MG(T): 5, — By mF.

w Ho=w
M4 (x:=1t)(o =
Plo=1)(0) { M (z :=t)(0) = olz/I(t)(0)] HoFw
MG (Ty; T3) = MG (T)M5(Th)
w Ho=w
M9 (if (e) then T7 else T fi)(o) =
P then Ty else T 00) = {10y (0), MET) (o) My T)(0) B o 20
MY (while e do T3 od) = pu®e me(m)

NFERSGMEESHREF T, MY(T) EREXHESER. T MY(T), BITATLEX
M(T): L =X WTF,
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Me(T)(o) # My(T)(o)

M(T)(o) ={ ez W # My (T) (o)

([N

w
w

AR SOMBAETE SCRXT M(T) By SCR—3y. sk, #ATH

w Ho=w,
M7 (T) o) ={ w #H M(T)(0) TEX
o FHM(T)(o)=0o

B4 IE T

M IERE {0}T{v} WA (o) = (M (T)(0) |= v (M(T)(0))) . I RAES HEGEL
HHEAE M (T) B —MRIEEE, WEVAES 7. @% 0 TR ERMARREF -2 &
1k, BATHEFFWE MY(T)CTh—4 X ERERE A, RIFIEY (o) — ¢(h(0)) .

TEXXFERY LAIERT A, S RUERY B 20 A PR E R i 38 . TEIERT il i T B2 X — A3l K
g X AE R E R 0915 S, DAUERAE PR IE )] 46 B IR SR 45 R RS B o6 R RATATLLE
FERE L— M UERAPE BRI R W) 46 o AR 2 A0 4 R R S SR R 7 1%

% ¢ : X2 — Bool Jigi#]., ¥ T=while e do Ty od . Z VA F AL, W Vo € X, M (T) (o) |—
¢(o, M(T)(0)) .

Vo € X, I(—e)(o) — p(o,0)
Vo,o’ € X, I(e)(o) AN Mi(Th) (o) | ANp(M;(T1)(0),0") — ¢(o,0")

XEERATAE M (T1) (o) Ti#ETF T AL, BT i H B A AR — LEAE 3R ) IE
BRTERIIER .
Kb

BF T & ILET UURYE SRR T BZILMERIER . & Mi(T')(0) R4k e ST ek
BH M(T)(0) E My(T")(0) W My(T)(0) 4405 5E 3L,

§4.4.2 Hoare 124

B T TR ARG SO R IR, FATIERT LB AR T iR IE IR F PR, Hoare 12
SR AR B — T LA RISRIE B R P PR 48, Hoare 22 11 5 @ LR IHIRDE A A 45 1 AL
HEFHEM L. A2 (BV).

Definition 4.16 Hoare XX 62 X 4= T,
H == {p}T{q}
£ pge WFFp X, Terll") ZuMmpimsrsgs,

W I REAFTSE B R, Hoare ARMIE ZH, i01E I, Y84 Hoare AR {p}T{q}
ML —A4 ¥ — Bool BJEEL. I({p}T{q}): X — Bool & XUF.

I({p}T{q})(0) = true
24 HAL Y
Z(p)(0) = true A Mz(T)(o) |— Z(q)(Mz(T)(0)) = true.
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— AN {pIT{q} 1€ I WA FRL, BISHER o, Z({p}T{q})(0) = true , iLH Ez
{p}T{q} . HHELEEMRETHL, iIKH E {p}T{q¢} . HHIEWHE W R THRL, iIdHh
W= {p}T{q} .

Hoare jEE

BN MR ERN . WATFEEX M LT, |BATE T A AR
L,

(1) I}-'\I‘[%{E/A\IE '&Z)EWFFB,{EEVJETB .

{p.}z = t{p}

(2) BEHN: B p.g,re WFFp, Ty, Ty € L5V

{p}Tuf{r}, {r}To{q}
{p}T1; To{q}

(3) Z&HHN: B p.q€ WFFp,e € QFFp, Ty, Ty € LS

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

(4) JEFHM: & pe WFFg,ec QFFg, T, € E(@Bm <.

{p N e}Ti{p}
{p}while e do T1 od{p A —e}

(5) fERHN: ¥ p,q,r,s € WEFp,T € g(gvV) u

p— q{q}T{r},r —s
{p}T{s}

—A Hoare AR {p}T{q} T H1LA LINIFIAFSE], 06 - {(pIT{q} . AT HEH T ER
TR LA S R0 S R0 AT LA R S AR N B 4 & B . 5 I DA B DU An S BE AT DA A
NR 51,82, ., HEFH s, WAL= AERDUT S H A0,

51,525+, Sn

S

VATV R R S AN, 728 Stz el UARBE IR A IREAE, AEHN, &4
SEL I R B 000 45
(1) % p,qg e WFFp,z € V,t € Tg.

p—dq.

{p}z == t{q}

(2') ¥ po, s pn € WFFp, Ty, .., Ty € LV > 2,

{po}Ti{p1}, {p1} TeAp2}, s {Pn—1}Tni{pn}
{po}T1; To; s To{pn }




§4 &I LTy % b
(3’) &p17p27q S WFFB,e e QFFB,T17T2 c E(OB,V) .

p— (prAe)V (p2 A—e), {p1}Ti{q}, {p2}T2{q}
{p}if e then T} else T» fi{q}

(4) # p,q,r € WFFp,e € QFF,Ty € L"),

p—r {T A e}Tl{T}v (T A _‘6) —4q,
{p}while e do T} od{q}

HTHSTEEAT p—r FAR., RINEFE-ERSXEARXWTIE.

R T TR, BT SRFESEMCHER, WATE X B FETF—4
P, TEXFIEZ T, BATATLLESXE Y AT SEE R, W ISR 0 R PA %,
#EIBIFER

R R R P S ME R R R R LA ERETS, N U LR URE R R G
A XTI LT AR T . AL T AN T B R RS B S s R R AR, A
BEA BT RF RN,

G

HEHE R SR T AR ST S A A A S BRI AY, B B W {(p}T{¢} MW = {p}T{q}.

2 I, 0 th(I) ATE I (AR TR T AR, RITFERIE
# th(I) = {p}T{q} W =r {p}T{q} .
BATHE LT HR.

Fr{a}e =t{¢}

Fr {ptT{r} H 1 {r}Te{e} . W =1 {p}T; To{q}

Er{prnetTi{q} H =1 {pA—-e}To{q}, N =5 {p}if e then T} else T» fi{q}
Er{pAetTi{p}, W E; {p} while e do T} od{p A —e}

Er{a}T{r}, Erp—qH EFrr—s, WEr{p}T{q¢}

TS ST BT TR A — S BT 4 A EEEN, RIE T MERE RS AT AR,
|xt st
SEX @ Ky T M B 5 AR BT S 40 R
(o) = true B HLY Mz(T)(0) |— »(Mz(T)(0)) = true.
AT LA T IR,
Fr{pte=t{a}, W rp—aq;
Er {p}Ts To{q} HI(r) Ty R I(q) MBS HEFWE, W= {(pT{r} B Er {r}Te{¢}

Er {p}if e then Ty else T fi{q} , W] =1 {pAe}Ti{q} H E1 {p A —e}To{q}
E; {p} while e do T} od{q} , W =, {p} if () T1; while e do T} od else = := z fi {q}

XtPoest, BINTERARMGMBRELAN 1. 1 KFRERERBREE SOLRIMER
R T AKX g, FEEAKX r 15 I(r) 4 T M 1(q) 8955 HBATHTS. TEHHBLT, A
PRI 1(r) & FRIBH.

e I HABE T WaRIARE RS, X T MEimiag, #i1E
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Er {p}T{q} W th(I) + {p}T{q}
B[l Hoare 5L R 45 B A X 5545 TE.

TEIARL N B AR

TEARN B p FRATEHR AR, ] Hoare 8 BIF B AR E O IR I M S5 7E TR N2 1
TEFRARER, TR, FATRT LA R W T HE B8 5 ) i BB . — MG
Y 771277 LA N HE R SGIERAPE PR BRI A 7 s 3 th . 38 PRIE SGIE TG 3ME ] Y 7 5 iy
WA o(o,0") Bi&—FAEK, K T=while e do Ty od H T YA o AREHRE L m R T1 IR
FrIE%IL, & o' = Mi(TV)™(0) . B8 o(o,0') FHFREZMIIRR, He

(1) e RILES o(M(T1)™ (o), Mr(T1)™ (o)) BLAL.

(2) e BOLEFI (M (Th)™ (o), Mi(T1)™(0)) ,  @(Mi(T1)" (o), M(T1)™(0)) , HE
(o, My (T1)™ (o)) BLAL.

HAVAARX r KR ¢(0,0') . HBE 0,0', M o HBUTRR,

p(o,0") = 1(r)(o[zy /0" (x1)] - [, /0" (xn)])

B pgr € WFFg,e € QFF,Ty € L5 . 1l

........

{p}while e do T1 od{q}

BN p, g R o,y XFERAESL, T r ] 2, y, ',y SREFRROGIRE R IT 46 M 45 SR AT AR
SHIRAR.

i Ry Hoare 2%

Hoare #8 H REIEWIREF YT IEA, AREIEWIRR A A LM se 2IEM. N TIEWIREF
MR IR SE IR, A SEX Hoare BHMITH R, A (B.V).

Definition 4.17 Hoare A~ X492 X 4= T,
H = [p|Tq]
b pge WFF RaX, TellDY) Rumummries.

W I RIEARFF 58 B R, ¥ RE Hoare AZUANIE SGZ M, iC4E 1, B3 B Hoare
N [pIT[q) MBS E]—4 X — Bool #ipE%¥L. I([p]T[q]) : ¥ — Bool & XM,

Z([p|Ta))(0) = true
2 HAY
I(p)(0) = true — Mz(T)(0) | AZ(q)(Mz(T)(0)) = true.

GG R P Y R B A LR TR E ). O T RIETEPFEH A LL, #AI5IA WEFS
BERNH. BERBNTBIERRY A CHEN WFS 5. XFE, Xt BT = (D, 1)
HUTER

(1) B @& —_JtiHAfS, ik <.

2) D EEF—ATHEW H (W I(<) H— WFS,
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B)FHEw e WFFp Huw B EAREZT—NBHR, IEN o , #15 W = {o(z)|I(w)(c) = true} .
PEIFLIN] Ny
(pAe) —wlz/t],[pheNt=y|Ti[p Nt <y]
[p]while e do T} od[p A —e]

XtFIRME, HEMAMERRHN, 7L Hoare AL HTAMLINAE {p}T{q} BrHRK [p]T[q]
Rpr,

§4.5 TR

R FRE SR 48, JE LA,

VL XYZ/VERI-IL R, $f XYZ/SE #& XSGR, BilS. EWE UG A
ARXAVENEAN, BATT ARG IEFEF B RIESR . E R LT ik, H
AR B IE TAER] i AN LR ac 45 % 1 10y @ BHE B T B B 30 iE.

§4.6 iHEA

REAN R S5 EFER R R E. TR0EB RAWHRIERIES % [Pel0l, MP83] ,
WA RPN R SR F A R AR IE S5 [LS84, Fra92] , S5MALIEF R P iR B L&
XYZ/VERI-II {4 &% [Zha95] .
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