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§4.1 DATBRFEMVIEIE

AN HULIEB RGN, — I etk 7
BN PR R T S AR T k.

w(T,0) & (B,V) L BREFB RS, 4 B LR
I, (T,0) W —M&ERFEHERARX ¢, IL1E (T,0) =/
0. HEXWmT:

(T, 9) ):I ®
24 HAXY
XETE IR T (T,0) it m mEr e

Definition 4.1 Z£H N X492 L4 T,
Q = {p}t{q}
£ pge WFFg ZNRX, teT RiE#,

ERARXIESGZ &, e T NI AKX {pht{d)
Wit 2| —4 X — Bool K%L, I({p}t{q}): ¥ — Bool &
XA,

Z({p}t{q})(o) = true
2 HAL Y

I(p)(0) = true A o-50" — I(q)(0") = true

— AR {p}t{e} 76 I MR T HL, BIXMER o,
I({p}t{a})(o) = true , IHE =z {p}t{e} . BN 1
{o}T{} BHMCYUXFA t €T, =1 {e}t{v} ML,
§4.1.1 TRREHVHEIBFN

% (B,V) LW DAEB RS (1,0). Wt AHp—
(T1,.0yn) = (e1,.,en) € T ., X COND; = p M
CONDr =\, COND; ,

L ﬁ%ll_\\ﬁ
{p— Ylzi/ea] - [an/enlt p — (21, .. 20) = (1, ... en) {V}

o O HLI:
0=9

¥




o O HN:
¢ = (1 V CONDy)
{o}T{}
=0y

o LI

=9 A{oit{y} Y=
{e'}t{y'}

§4.1.2 SHIM

HT LA _E LU — [ 22t ek o 22 8 1 B AT LA 1 A
ALk

o RN

e Ap— Ylzr/ei] - [zn/e,]
{e}p — (z1, ..y n) = (e1,...,en) {¥}

R #L:
(=¢
{¢' A =}T{¢'}
o =
¢=9YRyp

0 R

(=¢
{3 1{¢'}
o =
¢=0p

URN: & Ce P R _JeiEHEfS. we QFFp —
A AR (CHER N 2) BW = ({o(2)[[(w)(0) =
true}, In(C)) ARIEES. ecTp AT, N

o= (P V)

¢= (CoAwg A (¢ VCONDr))
{CAhe=v}T{pV((Aev)}
o= Uy

N AE

= (V)

¢= (ws A (¥ VCOND7))
{(he=v}T{pV ((AeCv)}
p = O
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B = ({x7y7n7 a}u {807 S1, 82,53, 54, 07 17 27 37 vy *}7 {<7 = >})

B B LB RS (T,0), HF 0 Ha=s HTH
UTE®:

a = s —  (z,y,a) :=(0,0,s1)

a=s1 ANz <n —  (a) :=(s2

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

a = s3 — (y,a) = (3*y,s4)

%58 1 B TR EMIER R, TERTLAT AL

(1) (T,0)Fin>0—-0a=8s4—y=n*xn*n—n)
(2) (T,0)Frn>0— C(a=s4)

§4.1.3 ZTE O MW

MY R —Br &t 725, AT LTS 52 M
AWAZIH .

BV ={z1,....zn} HE—NEELt:p— (x1,...,78) =
(€1,.ner) . B T() = (T1, o0, Thy Thg 1y ey Tn) , E(t) =

(€1, ees Chs Doy ooy @) o BT LAE SCEAT AL,

o= CONDr ¢ = ~CONDy
¢ = V,er(COND, A Ox(t) = e(t)) ¢ = Ox(t) = Z(t)
HERZEN U E5ZEE

AR R A IERER A RE i EE R STy A 2
AN, B

iy
Ere
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fy. HLan AR EUR L — BB R AR TR S A B R R
HLHy.

SCH T B B TR PR, R R P R B B S
PRI AT REBIA R IE.

s —At—prE, — I TdRkEE T 5Tl
] B £ 3 P A X A 2 R BOA RIA R

TV LN R RRER 2/, N T B
TSR P AR O B FHE LR EL BT R A ik 222 R 2, A
B — AR PR AN AR 2 I, SIAARRS SE 85 PR

— MR HEE RGO e, BIAE T AR R AT
T, REREEH:

HLA 2 4 0 IR A P AR O R R A A
A PP R R 7 T B B S At O R BCR A A R AT DASRAR.

BT — B E AR 72 109 T2 P R SR A SE A
PERTIER, W] LA SRR PR R R SRR AR 1 (B 2 4
AR ) W AR A SRS R RIER]. B,
AT LAA I P2 A (T,0) .

¢ = ©AO(CONDr — \,cr(COND; ANOZ(t) = &(t))) AB(=CON Dy — OZ(t) = Z(t))
AR, XA T LA AR e U HE S iy, B
(T,0)F; @

B THBEIER (T.0) Fe Ml F1 @ —¢. BT @
SRZIE T (T,0) KPR AMFARERS R, TR
PEE SCUEWTX & RSL Y.



§4.2 BEEBREIVEE

BAT FLIRAER RGN, — I &7
B PR TE S B R k.

& (p,©) N (B,V) LT8R, ©E B LivR
I. (p,©) Wi —Wr &R FEHAK ¢, IL1E (0.0) i
¢ . HET:

(p7®) ):I ¥
24 HAXY
PR IR TH (p,©) BIE4T mo 7w =r o

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

TR AXMNESGZ R, il T, N TR AKX {p)o{d)
AT B —4 X — Bool BIEEEL. I({p}p{q}): ¥ — Bool &
XnF.

Z({p}tpr{q})(o) =true
e

I(p)(o) = true N o—o’ — I(q)(c’) = true

—MAK Apto{a} 76 T R T RGL, BIXHER o,
TZ({p}riq})(o) = true , iCHE =z {p}r{d} .

§4.2.1 TEBRRSGHVEIEAN
%5 (B,V) LHEIREB RS (p,0) &V = {v1,...,0} .
B oo, A (V) LA,

o ERBAH:

’

{Vy, ., v (p = ol om)} p {0}

o O HLI:
0=9
¥
o O HN:
© = (Y VI..v,.p)
{e}p{v}
¢ = 0y
o FEBTRLI:

o =¢ Aptp{v} v=9
{¢' '}




§4.2.2 FHIN

Fh L 0 00T — 2 748 5 B T B 52
FHLI:

o RN

{e}p {9}

R AL

(=¢

{o' N =p}ple'}
© =
¢=vYRyp

O F

(=¢
{¢" ole'}
o' =
¢=0Op

UHN: &% Ce PR _JCIEFEARNS. we QFFp H—
A AR (CHER N 2) BW = ({o(2)[[(w)(0) =
true}, Io(E)) ARBEES. ecTp AT, N

= (V)

C= (CoNws AV I..v).p))
{¢Ae=v}p{V(CAeC )}
o = Uy

N AE

o= (V)

¢= (WA (W VI..v,.p))
{Chne=vip{YV((AeC v)}
= 0P

Bl¥F 4.2.1 . HFHL
§4.3 RIZEEFIVHEIE

X TR, 50 MR 4 LA 242 1E
B, XS IR 2R AR A AT L R R A BORES,
DR R A B UL,

wERF T e L2V M B ke 1, & NRFMiE
XRFCHA RS B BRSO R R M(T) : S — %
mF.

o’ # (beg,0)(end, ') ,

M;(T)(o) =
1(T) () = { Tt X ERIEE o B8 (beg, 0)5(end, o) .

M (T) (o) B XBEERERF T ERHE RSN o
IR IEATA LIEAE M (T) (o) | RZWEEHE M (T) (o) 1.
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R PR LA T @ BT 5 T 5 . HLlT S ik
AR A A,

Definition 4.3 & ¢ A= ¢ ZHANEF, L+ o FRAF
BrE, vARABE T, T AIMBITHT pf oy &
oy EHE, & Vo € 3,0(0) = true — (M(T)(0) |—
PM1(T)(0))) .

Definition 4.4 &% ¢ ZANB#H. ¢ RAMZ. T £
I MBEZXTHT ¢ L&Y, & Vo e X p(o) = true —
Mi(T)(o) | .

Definition 4.5 & ¢ fe ¢ XAAIEE, L+ o KA
Mg, o RABKE., T &1 BEITHT ¢ fo o
R ZAEHE, & Vo € X,0(0) = true — M (T)(o) |
ANYM(T)(0)) .

BEEXTATE AR IERENHER

Definition 4.6 & T A4ES, pA ¢ AMARNX, T AT
EZ T AT p fo g B, 21F =1 {p}T{q},
BT Bl MBZTHT Ip) 4 I(q) R4 EH,

Fr {p}T{q} B Vo € 8, 1(p)(0) = true — (M1(T)(0) | I(q)(M1(T)(0))) .

Definition 4.7 & T A#/, pAANAX. T i I B2
TATF p A&, 21E =5 [p|T[true], & T A 1 BB
2FAF I(p) &L,

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

Definition 4.8 & T A#AZ 5, p A ¢ REAAKX, T £
I BBEZTHT p e q RZAEHG, 25 =1 0T,
2T A1 MBZTAHNT I(p) = 1(q) LA EH,

Fr [p)Tlg] % BAUY Vo € 8, 1(p)(0) = true — (M1(T)(0) | AM(q)(M(T)(0))) .

EFEREIRER

W B=(F,P)fI=(NAT,I,),HHf F ={0,1,+},P =
{=}, NAT HH®REL, Lo ¥H50,1,+ BN HREL
0,1 MAmME, HAFe = MR8 A RB LIS RR.
VAT 886 AN i H AT 26 1Y «

PC = {(¢7T,¢) | Te ﬁia%iﬁ € WFFBa ):I {SD}T‘W}}
TE={(¢,T)|T € LB, o € WFFg, = [p|T[true]}

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



REHIMT S FREEE=S

Definition 4.9 &% T AAL5, ¢ o REAIEHR, L+
CHRARE T, LHRAEH T, AXMET.

© R T Ao op 695 55 STASATHT 3
p(o) =true T HARE (M;(T)(o) |— »(Mi(T)(0)))

o & T Ao ¢ §)REFATHT 2 -
o(o) =true % BAXE M (T) (o) | AMp(M(T)(0))

VAT Fo o BRIRIGHT 5
P(o) =true B HEMR L FLERE o #1F ¢(0') =true N\M(T)(0') =0

FATA LT

oo T M ¢ HRSF[EMETHE,

WIXFE o, T XT ¢ M ZWFEFRYS HAY ¢ — ¢,
oo T My WERHHTHE,

WIXFAE o, T XT o Ml 2 IEFS HAY ¢ — ¢,
b T o WERRIEHS,

WIXFEFA ", T XT @ fl ' ZEERRTYS HALYS © — ' .

EBA -
HEIEIEEA
XTETIERTS, RSN ¢, FBEA v,

TIE A R 1 R SN I T B — B R R IR P e
14

(begv UO)) (llv 01)7 ey (lnfla O'nfl)a (endv Un)

RIFIEHIH @(o0) W (on) .

BIF 4.3.2a:  FFI7
XTI, —PHES B ERKEFZEITAZ
1k
(beg,00), (l1,01),s ey

Mo ARA 1 € LB TEBITHHIATREBIK. K
JRUEWIH @(o0) LI { FERR IS, SHHBXME o
AN R B REAS Bl R PUATRE S T RIS 2 B AR 1F.

¥ 4.3.2b :  FFH
SEA BRI AT DA iR o IE A8 A28 11 99 77 THT B UE R
WA —RIEY], —F B R R IE1T

(be.ga 00)7 (llv Ul)a ey

L2 o(o0) BOLIER n K ( n SRR
oo M) REEIE, 1, =end H (on) B,

FF 4.3.2c . FFH



JE: &

(B,V)=1(({0,1,2,3, ...+, —, %}, {<,=,>}), {z,y,n,a})

%R

3

T LB e T

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

l1: if (x < n) goto Iz else goto I3

lo: (y,2) = (y+zxz*x(x+1),x+1) goto 1
l3: (y) := (3 *y) goto end

%58 1 B TR EMIER R, TERTRAT AL

(1) T XFETWE n>0 HEETS vy=n*n*xn—n s 1EM.
(2) T X THIBIE n > 0 REMB AL,
(3) T X THIBIE n> 0 HGHIT vy =n*xnxn—n TRIEMH.

ETHRZENHEE

P B IE T B R TR P R T, R

e T RFIEITE R, X TR AR, ZERE
T8y, EXFRIRWER, iR et Ea —En

E.

DRI T B A1 17 B B A O 1. — DB UK — KRy
IR /N TR, XTI EIRRE, BATA] LORAR 7
BIE T AR R B, X S A Be Y IE A P S 1
P IEB .

FIF 4.3.3: T91

B R B SFSZIE. WinsF e,

Definition 4.10 & 425 T . 4555 (lo,l1, ..., ln) &
T#HZEEARE NS>0 BMTAEO0<i<n, L £

69 2 X P A,
& a = (lo,h,..ln) AR, BEEEE M
T.
On %ﬁ& {017 "'7071} g %
Mi(a)(o0) = { 515 (lo,00) — (l1,01) = -+ = (ln,0on) .

#lo=beg H 1, = end M| o = (lg, 11, ..., 1) FRAN5E

BEAE. Mi(T)(0) = o' 4 HLCYFIEZBER o (5
Mi(a)(o) =o' . REIFRFIEME, FAOTALUE (R
H B IE A .



Definition 4.11 & p o ¢ AANAX, o £ I BHEZ
TFAT p A q R EHG, W B {plafq}, & Vo€
X, I(p)(o) = true — (My(a)(o) | = I(q)(M(a)(0))) .

Definition 4.12 & o A%z, p fe q AN, p £
afeq R TANATRT Z, &

I(p)(o) = true H A %
Mi(a)(o) | = I(g)(Mi(a)(0)) .

Definition 4.13 & a = (ly, ..., ) A —%4%, L wip(a, q)
ECH

Bl T FARA lo: (v1,...,00) := (€1, ...,en) goto Iy
R wip(a,q) = glvi/e1] - [vn/en].

E=1| #4A&T ¥4 lo: if (b) goto | else goto I
b—q #F1=1I;

N wip(a, q) = { g 2 U=
-0 — =11 .

k>1 ii Qo = (10511)7 a1 = (llv 7lk) o ﬂ'] ’LUZp(O[,q) = wlp(a()awlp(alaq))

I(wlp(a, q)) B o Ml q 895 SEFARTETS .

R -

Definition 4.14 % a = (ly, ..., lx) H—%4%, X velp, o, q) =

p — wip(a, q) .

# Ervelp,a,q) M =1 {ptafq} .

i -
Definition 4.15 & T A4 5, C AT E 4. X vr(C)
&VT:
(lo,...,lk) S ’)/T(C) B HARE (lo,...,lk) £ T éﬁgg"f_'}i,
lo, I € C B I,y oyl §Z C.
&R 4> IE T IERA

W C B9 8E, begendc C, T WENMEHED
H—Mr5EE&T C H C MRS | H— DR
AR q . H Va= (o, k) €v70(0), Frvela,, o, q,)
IJI\IJ ': {qbeg}T{qend} o

EBA -

FIF 4.3.2d .  FFEH
K IEMERE SR

RIEHEAR—Br R, LT RFE—BA PA (Peano
Arithmetic) A FRHERRL N XHE BB A RES A& 1L, (HAE PA
B ARAR R A —E & k.
beg:  (x) := (0); goto test;
test:  if x =y then goto end else goto loop fi;

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




% 1 EIEER

& C B8 E, beg € C, T MEMEHRZELH
—MrEaEET ¢ H C FHEMRS | B —DIRE
AR q. WEE) ZE—WFS, C'CCRWFRSES, T
HEMERZEDE MRS EET ¢ B O R8T
SIHAIYWERE g2 — W, FAT RN
): [Qbeg]T[true]:

(0’) Va = (lo, ceey lk) € FYT(O% ':I UC(QIO? «, QI;C)
(b) Vo= (lo, . lx) € v0(C), L(q,) (o) = true A My(a) (o) 1= g1, (Mi(a)(0)) T qi, (o)

BIF 4.3.2¢:  FTI
HETIBEAX AL 1L MR

& C g8 a, begeC, T WEMEHEIH—
MrestE&T C H C BB NMAE | B —PX AR
@. (WCD,I)E)&—WFS HCe P, w AREHA N
HHZBEHARHE W = {o()|I(w)(c) = true} , C'CC
Bins®Bs, THWEMEARZLE - MrsRETC, ¢
P NS LB G B Er g — wlz/t] .
FUNT 2RI = [qoeg) T [true):

(@) Va=(lo,...lx) € 70(C), Fr velay, o, qu.)
(b) Ya=(lo,....lk) €y (C), =1 ve(q, Nty = a,a,ty, T a)

XATFIEAXT TR BT 5 A — 8RR, B WES
HIEREZIRT W C D AHBIAA5 M HTE P .

Bl¥ 4.3.2f.  FFH
. K’
B = ({I,y,n,a},{o,1,2,3,...,—|—,—,*},{<,:,>})

e LBV RpRE T

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

ly: if =(x = y) goto Iy else goto end

lo: if (x > y) goto I3 else goto Iy

l3: (,i,7) = (x —y,i — k,j —1) goto Iy
ly: (y, k1) :== (y —x, k — 4,1 — 7) goto Iy

%58 1R B TR ERIER R, TERTRAT AL

3

()T XTEIWE r=aAy=bAa>0Ab>0Hl
JEWI S » = gcd(a,b) Nz =i*xa+j*b i IER.
2) T X TRIBIEZ r=aAy=bAa>0Ab>0 REBAIL,




§4.4 LEHMLEINIEFFH0HEIR

VR PRI R A — SRR BRI AT R T RS,
WERF A, 25 e, DN fREYE, 8 H
BTk, WRRFGHRE, TGRS, LR
P T DA SR S A5

SERE T e £V M B MRS 1. 5 SURIFINIE
SCRFOAAS HERZS B A BORZS B9 R B2 M (T) 1 S — =
.

o’ (T, 0)>0",

Mi(T)(o) =
DO= e x BEEENGERREY o BT,

H1 T 45 H AL A PR A2 I T LA RS 7L 2 BT A I B e R
. G E R AR T ik R FRE T S i 3R
JF. ASh, mTEMALIESR R A LG, HATTRR
PEAEFRIE SCRI A 3 SGIE BT R P 5T

§4.4.1 #EFRIEX

AR R RAASE. A ERF T M
Ty, BOTPHHHAEH T1; T, BHE—DARK e, HATAT
PG RY if e then Ty else Ty fi 25, XkE, T1; T BIEX
LRI VAEESLAE Th F1 1o WoiE X b, o M (T 1) (o) =
M (T)M(T1)(o) .

BT Mi(Th) (o) A—ERmEX, FIK EEEA—EZ

RE X, RS A W, BATR MA@ SCEAME S

YR, BX S, =S U{w} . PREHIEZEILH

M BREHEREF T, MY (T) & X, LRI,
E X ite: Bool x ¥, x ¥, — X, WIF

ite(true,o,0’') =

ite(false,o,0’) = o

/—\'_EX (I)e,h : [Ew - Ew] - [Ew - Ew] ﬁH—F

w Ho=w

ite(I(e)(0), f(h(0)),0) o #w

X Y, EMmFRR < T o < b HHMY
a=w, (Zw; S) %%%ﬁ?o %X ML})(T) 12 — Mo ;Zl]

Cen(f)(0) = {

T.
M (= 1)) = U Mile = o) = ole/ 1))
MY (Ty; To) = MG()MF(Th)
MY (if (e) then Ty else T, fi)(0) = { “

ite(I(e)(0), MY (T1)(0), MY (T2)(0))

MY (while e do Ty od) = p®Pepy(m)




Ho=w

FHotw

FHo=w

HoAtw

XTAERGMEI T T, M(T) BREXH%E
ey, T MY(T), HATATUREL M(T) : 2 — X
T.

M(T)(o) = {

XA E FIHERAETE SCRRT M (T) #9532 o2 —3H.
Bk, BATE

BB IETf T

WM IERITE {0} T{v} RAH (o) — (M (T)(0) |—
PM(T)(2))) .

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

FlF 4.4.4a: [k

TEXAERT LATE R R, o IR X A 30 20 S 0 208 M) 3 3
TEUEHT @ 3 R B E X — DA A g Xt B8 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%,

% ¢ : 2 — Bool igi#]. #% T=while e do T} od , #
UL, W Yo € B, M(T) (o) |— ¢(o, Mi(T)(0)) .

Vo € 3,1(—e)(o) — ¢(o,0)

Vo,0’" € ,I(e)(0) AN Mi(T1)(0) | Ap(M(T1)(0),0") — ¢(o,0")

BOAERATAWR M(Th) (o) TiEFF T ARSI, HIGX
7 1B B AT LA o Ak — S8 BRI A IE R PR IE R

R -



BlF 4.4.4b . FFE
3

B T WAL DARIEC T T7 & IEHR
WEH. 5 Mi(T")(0) AARAEA E R ELE Mi(T)(0) T
M;(T") (o) W My (T)(0) AbabH5E .

FlF 4.4.4c: Bk

§4.4.2 Hoare ZiE

BT 3 THERRIE SO RR IR, AL AT LA T2 4R
TR ER.  Hoare 3k & IX R — A 1]
VA SIEHTAR FF PR R 48, Hoare 2 HE 5 J#ALTE
HIAZ M AR R A . 4% (B,V) .

Definition 4.16 Hoare N X 82 X 4= T,
H == {p}T{q}

k¥ pge WFFp X, Tell") 2ukibnhsriz
A

W I REARTTSE B fIHRE.  Hoare AZNITE X
ZH, e T, K& Hoare AR {p}T{q} WL E]—4
Y — Bool BE#. I1({p}T{q}): ¥ — Bool X TF.

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

— MR Ap}T{q} 16 I BIFRE T RL, BIXEE o,
I({p}T{a})(o) = true , ICH =z {p}T{q} . HHELEE
BRET AL, ICH F {p}T{q} . HHIEWE W MRT
WAL, LA W E {p}T{q} .

BlF 4.4.5 . AKX Z({p}T{q})(0)
Hoare JEE
BHARE— MR R I7E, AR EAEX A
EATHERE, FRATE LT A BN HE R AL,
(1) mﬁﬁlj_\\ﬁ ‘&'p S WFFB,JJ S V,t S TB R
{pi}a = t{p}

(2) BEHN: B p.g,re WFFp, 11, Ty € L5V

3T {r}, {r}To{q}
{p}T1; To{q}
(3) 5 HN: & p,q e WFFp,e € QFFp,T1,T» €

(B.Y)
o

{p A efTi{a}, {p A —e}To{q}
{p}if e then T} else T» fi{q}




(4) PEFHN]: Bk p € WFFp,e € QFFp, T} € g(ng) ]

{pne}Ti{p}
{p}while e do T} od{p A —e}

(5) *Eﬁ’:*ﬂmu: i& p,q,7,8 e WFFB, T c Lé)B,V) .

p— ¢ {gT{r},r — s

{p}T{s}

—> Hoare A= {p}T{q} 7 i A_EFLMIFI A FRAGE],
WAE F {p}T{q} . AT HEIEH I B ATRTLAE S H 8l
M, ST EEREAM M H SN A, &ML
AT ATEF LANAT 51, 52,50 HESFH s, WATRA™
ARV S A,

81,82, ..-,8n

S

AR & JUANH R0 S A, e S pt e vl DA AR
RIFAEIREATE, HAERN], 2540 R E PR R 5
H.

(1) % p,qg e WFFp,z € V,t e Tg.

p—q.

{pyai=t{a}

(2)) % po,..ypn € WFFR, Th,...., T, € E(OB’V),n > 2.

{po}Ti{pi}, Ap1}Todp2}, s {Pn—1} Tn{pn}
{pO}TI;T2§ ---;Tn{pn}

(3’)1‘&?17]927(] S WFFB76 e QFFBng,Tz c E(OB,V) .

p— (p1Ae)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 € £LEY).

p—r{r Ae}Ti{r}, (r A —e) — q,
{p}while e do Ty od{q}

HTHESHHREMRS p - r FAKX, RINEFE—
EfEFXEA XM IE.

AT REFFIX BRI, BET SR BT,
BATEFHXEB LW FHEHT DR, EXHRZ
T, FATATLLRE X i A FORE R, W A IS H
IREVFR PA %5,

H#EIRIEER

FE ¥ B #EBUE B FE R ¥ B BB A AT JE i BB iE Y
WrE, S A b DUIHE B AR A N 0 D X X S
HBJEXF R, A S S T AN TR B B R Tl A
AR GRN, FUEEH CHES RN,



BF 4.4.44d : e
oEk

M RGP SRR B S A XA S & RS Y,
Bi: & W {p}T{q} W W = {p}T{q} . HE 1. i
th(I) NTE I (B THROL A AR, BIMFERIE

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

BATA LU,

Er{g e = t{q}

Er{ptTi{r} B Er {r}Te{q} ., W =1 {p}T1; T2{q}

FripAedTi{ay B i {pA—edTa{a} , W 1 {p}if e then Ty else T fifq}
Er{pAe}Ti{p}, N E; {p} while e do T} od{p A —e}

Er{gT{r}, Eip—qH Err—s, M & {p}T{q}

X O BT R THD B — S EEA 4 AR,
PRAET HEFE R SR T 52,

EBA -
xS
RESX o N T o B B9 S A RITIT 5 40

(o) = true 24 HiL Y4
Mz(T)(o) | = p(Mz(T)(0)) = true.

BATA LU,

Fr{pte=tq, Wkip—q

Fr{p}Ty Te{qy B I(r) R To #1 1(q) &5 HMEIWE, W Er {p}Ti{r} H Er {r}T2{q}
Er {p}if e then Ty else Ty fi{q} , W] =7 {pAe}Ti{q} H Er {p A —e}To{q}

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

T gtE, RNFTEEARERFAMRN I .
I WFRIKREST RAGHRAY & SURRIMER MR T AKX
q, FIEAKX r (15 1(r) K T M 1(q) B9 H B HTHT
. EWARLT, BAOKIER 1(r) ZARIBH.

{x=0Ay =0}

whilez <ndoy:=y+n;z=x+1o0d
Bl¥ -

whilez >0doy:=y—n;z=2—1od
{r=0Ay=0}

g I HEE 1 MFERERWBE, Xt T HeEwiaan,
BATH
Er {p}T{q} W th(I) - {p}T{q}

P Hoare {5 R R A M &1,

EBA -



TEIARL N B AR

TEFN ) p FRAVEHA AL, WA Hoare .
UE AR 7 B R B ME S FE TR A B IE AR, |
FIX R, FATAT LA T8 A 5] 0 T F B 0 21 A
IEFRE, — ARG BRI 8 7 32 T DA IS #R 18 SGIE
HIEER BT iR S h . FEARTE SGIEHA 98 3108 A B9 7
P oo, 0') & —FAER, & T=while e do T}
od H T Uk o AWIHIRES ST m K T WHITIEZA L.
W o' =M(T1)"(0) . & ¢(o,0") HETFIREZ [EHR
%, H-

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

(2) e LI (M (T1)™ (o), Mr(T1)™(0)) , (M (T1)™ (o), Mr(T1)"(0))
HZE p(o, M (Ty)™(0)) BEAL.

BITAARK r R ¢(o,0) . i 0,0, rFl o H
PITFRR.,

p(o,0") = I(r)(ozy /o' (x1)] - [, /0" (wn)])

B pgr € WFFg,e € QFF,Ty € L5 . 1l

’ ’
—e — o o AeyTi{rh (p Ar) — galan

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

A p, g B o,y XFEMAER, T r PH =y, 2",y
RFRIEIIE T a5 M 45 /BT HIR S R &R

BlF 4.4.4e .  FFE

3-BAY Hoare 1248

Hoare B HGEIEHIRR P4 IEWR, AREIEPIR)T
A IR SE2IERE. A TIE R AL T2 IE
W, HWUWEXS Hoare BHEFITY R, A€ (B.V).
Definition 4.17 Hoare N X 8 & X 4= T,

H == [p|Tq]

b pge WFFp X, Terl") 2 kithsrs
A-.

W I RERFFTE 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([plT(g])(0) = true
4 ALY
Z(p)(o) = true — Mz(T)(0) | ANI(q)(Mz(T)(c)) = true.

SRR P S G LI TOEFRER], A T 1R
IEERMER 2L, BATSIA WEFS 58N A. HEH



L RIEREM A CTRER WEFS 5. Xk, Xt
B I = (D, Io) HUTER

(1) B @& —A_CilmfFS, e <.

2) DUFG—ATEW H (W I(2)) h— WFS,

(3) FffE w e WFFp H w S RZ TR, iU
oz, /W ={c()]|I(w)(c)=true},

TEERALI

(pAe)— wlz/t],[pAent=y|Tip At <y
[p]while e do T} od[p A —e]

XTRRE, AEMAMERRAN, 7T Hoare 3
FAE LN {p}T{q} B HAL [pIT(q] BRI AT,

BIF 4.4.4f:. I
I &
B= ({Zaj7 ka la%l/»a, b}u {07 17 27 37 cey +7 ) *}7 {<7 = >})

gl T L) s R T

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

%58 1R B TR ERIER R, TERTLAT AL

M.
Dk {z=any=bAa>0Ab>0} T {z=gcd(a,b) Nz =ixa+j*xb},
2)Frz=arNy=bAa>0Ab>0]T [z =gcd(a,b) Nz =ixa+ j*b
§4.5 TR

RFFEIERREBI S8, |FE LR,

LA XYZ/VERIIL 44, K XYZ/SE #3925 {L 15
HREFF. BIETS . SRS U RIESRAZL XA, A
AT EI AL G PR P IE B R B e 25 1. 7ERE SRS _E 7]
AHEAT TR, HARTRIN B9 E TAE W] h A Lo M Eisc s %
I"TH s PEIE B LRV B0 E.

Bl¥F 4.5.2:.  FFI
§4.6 HEH

B AR SRR R R R, TRITH
ARGHEERIES S [Pel0l, MP83] . AR EIEF 45

g r i P RIS % [LS84, Fra92] . Z5M{LIE3T
BFRIEH I LR XYZ/VERLI {4+ £2% [Zha95) .
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