Hh Bk B F 7S A e UR AR A

§4 LI HE
FEEH]— MR SR AR A B SRR I, AT
FTLARHERR R 7R BASEA G— A — MR FEEE 7%,
T 4 — SRR PR R IR P Y HE BT 15
§4.1 —EBRFMHE

XEAFU - EBRENRFRA, —Ir &7
B PR TE S B R k.

B (T,0) K (B,V) L—FriEB AL, A% B LHR
I. (T,0) g —M &R FZ2EARK ¢, iK1k (1,0) 1
¢ . HET:

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

% (B,V) LM—BrTBRSE (T,0) . Xt eT,
¢, € QFFp , —PMEBAAY =JCH:

{w}t{}

e B LR IT . BN EBt:p— (21,...,20) =
(€1, s en) FIFIAIRTS 0,07 . X oo’ MFHNY o =1 p
H o =olz1/I(e1)o] - [zn/I(en)o] . —DTEBARIE I
TR—EE

I{e}t{¥p}) : & — Bool

Ho ST

I({e}t{v} (o)) = true
2 HAY
I(p)(0) = true A oo’ — I(Y)(0’) = true

AN A{pt{v} TEMRE T THGL, 2 HALY Vo € 2, I({e}t{y}(0)) =
true , ICAE
Fr {et{v}

EHMTE teT, & Er{eit{v}, MictE
Er et T{y}
PR (B,V) LEB RS (T,0) M1 B LA
I HEZEE..

BN P — (01,0 00) = (€1,men) €T . EX
COND,=p . %X CONDr =\/,.;, COND,



{p - ¢[$/€1] T [x/en]} p— (‘Tlv oy Tn) 1= (e1, "'7671) {¢}

o O FHM
0=y
®
o O HLNI:
© = (CONDrp V1))
{o}T{}
=0y
o FEWTHLI:
o = {pit{y} Y=
{e 1t{W'}

§4.1.1 SHIN

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

o RN

pAp = Plz/ed]--[z/en]
{o}p — (21, ..., 2n) = (€e1,...,en) {0}

R HI:
(=¢
{¢" A=y3T{¢'}
=
¢=9YRy

0 R

(=
{3 T{¢'}
o=
¢=0p

U RN % Ce PAJCIHIAMN S, we QFFp H—
THIAAK (EHZEREN 2) B W = ({o(2)[I(w)(0) =
true}, In(E)) NRIEEE. e Tp HI. N

o= (YV)

¢= (Co Awg A (¢ VCONDr))
{{ne=v}T{V((NeCv)}
w = Uy

R

=YV

¢= (ws A (pVCONDrT))
{{Ahne=v}T{YpV ((NeCv)}
=Y




BIF . HIRHN

BIF . FTI

SF

B = ({z,y,n,a},{s0, 51,82, 83,54,0,1,2,3, ...+, —, %}, {<,=,>})

B B LB RS (T,0), HF 0 Ha=s HTH
T

a=sp — (x,y,a):=(0,0,s1)

a=s1 Nz <n —  (a) :==(s2

a = sy — (y,z,a) =(y+zx(z+1),z+1,s1)
a=s51 N>z <n) — (a):=(s3)

a = s3 — (y,a) = (3xy,s4)

%5 1 B TR EWIE R, IEHTLAT Ak

(1) (T,0)Firn>0—-0a=8s4—y=n%xkn*n—n)
(2) (T,0)Frn>0—<C(a=s4)

§4.1.2 TE O MM

Y R — M et 728, |ATTLUF TR T2H
el

WV ={x1,..¢n} FHE—NEELt :p— (21,....,78) =

(€1,.rer) o B T(t) = (T1y e, Thy Thg 1y ooy Tn) ,  €(t) =
(€1, ees €hs Ty ooy T) o BEATTHT LAE SCRAT AL,

¢ = CONDry @ = ~CONDr

© = V,er(COND, A OZ(t) = e(t)) p = 0z(t) = z(t)

HERGNTEESTE

AR AR A BRI A S RERS i B R LY A B
FRLIU e 345 i, BP

i
Ere

G ] FEVE A UE W] — B P07 TR BT A o B AR
H2 AR E LB B BT B e AN, HEERTHR IR,
MIZ5RIEH .



SEE TR IR IE R A SREAE iy #E 8 R G0 i 20 BRI AL
AR, BE

SR
m
Fro
— R SE AR I HERE AR S8 F] DU SRIE B L S E B
A, EHMAHFRKFRAER.

BRFRHEB R R MW I — A SRR EREER
BOFERE, 55— AR I BT R Y S At 1 Y L

M T2 R 2k, B RE AR S A I R4
B, b A ARBOK L — I B RS TR e S B R
HiHy.

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

g & —4r—mEs, -t chHEGRE T 1Tl
TR B 132 PR A X A 2 BB 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
W — R FHEE R AR SR 3 TF, IR SE SRR
.

— MR RGN e, RITE T AR R AT R
T, RGREEHH:

HLA 2 4 0 IR A P AR O R R A A
A A B R o 7 T B Y R At B P ORI AR I Y 8 AT DASRR

e T —Pr R AR 712 5 00 7R B R SR AR e A
PEEIERT, T LA et R S 2% 1 (B a2 4
AR ) W AR A SRS R RIER]. B,
HATHT AR B P2 A (T,0) .

®= OADO(CONDr — \,(COND; AOZ(t) = €(t))) NO(~CONDr — Oz(t)
AR, XA AL LA R AU iy, B
(T,0)F; @

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



§4.2 MIEEEFHVIHEIE

T RARERE, SRR EFR 5521
B X R IR 24 SR R E AT A LR R S BOIR S,
DA B R 15 RS 2 UL

BERF T e V) M B Wk 1. & URFIE
SRBCAE RSB RS RER M (T): T — %
.

o’ # (beg,0)=(end, o’) ,

M(T)(o) = { TN EHARETE o 1§15 (beg,0)=(end,o’) .

M (T) (o) B XBEE RS T RSN o
Y IBATA ILICAE M (T) (o) | RZWEEHE M (T) (o) 1.

R

PR A IERAXT T4 e MM S T S . =S s
AR A A,

Definition 4.1 % ¢ #= ¢ X AAERE, L F o ARAF
BE, vARABY T, TAEIMBITHT ooy £
oy EHE), & Vo € X, 0(0) = true — (M(S)(o) |—
Y(M(S)(a))) .

Definition 4.2 #% ¢ ZANE#E., ¢ ARAWBZ., T £
I BBEZTHNT o L1, & Vo € X, p(0) = true —
Mi(S)(o) | .

Definition 4.3 & ¢ A ¢ ZHANEF, L+ o FRAF
BWE, o RABH T, T A1 MEITHT o ¢
R ZEEHY, B Vo € 3,0(0) = true — M;(S)(o) |
ANp(M;(5)(9)) .

MFLEE AKX IESHME
Definition 4.4 & T AAZF, pf ¢ XANAX, T £ 1

AEZTAT p Ao g REHEHG, 21 = {p}T{q},
T 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 4.5 &% T AAZSF, pA g AEAXK, T £
I B TAT p A&, £tk =1 [plTtrue] , & T
Bl MBEZTXT I(p) ALY,

Er [p|T[true] 24 HALY Vo € X, 1(p)(0) = true — M (T) (o) | .

Definition 4.6 & T A5, pA ¢ AN, T A1
A2 T AT p Ao g R ZAEHG, 21F =1 (p)T{q},
ET EIBBEZTT I(p) f2 I(q) £ZAEHY,



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

W B=(FP)MI=(NAT,Iy), fft F={0,1, 1}, P =
{=}, NAT HEHRE, L ¥F50,1,+ AR L
0,1 MM, HEFHs = BRO8 B ARBC LSRR,

DU 85 AN 18 3 AT MO8 1
PC = {(¢,T,0) | T € L%, € WFFp, =1 {9} {01}
TE ={(p,T)|T € LB, p € WFFg, =1 [|T[true]}
TC ={(p,T,9)| T € LB, 0,4 € WFFp, =1 [¢]T 4]}

BN ENRESHE
Definition 4.7 & T A/, ¢ fo o ZHAIEHE, LF
© MAREE, L ARABHET. AXMET,

o 0 R T A1) BRI TANAIHZ, &

(o) = true % HALH
(M1(T) (o) | = (M (T)(0))) .

e 0 AT # ¢ RBAIWZ, %
p(o) = true 2 BARZ M(T)(0) | Ap(M(T)(0)) .
o BT WMBEIT, v RT fr o IRBEWZ, &

Y(o) = true 2 AR A F ARE o #1F
o(o’) =true AM(T)(c') =0

BT NEF, o My 2R

B & T Ay W RS SERA AT S

WXPA ¢, TXT o My ZMEFR S EMY o - 0.
B & T MY B EBRSIHINTS .

XA ¢, TXT ¢ My ZEEEFRIEEMY o - 0.
B & T Mo WERIEHTS .

WP ¢, T XT o My BT EREYAMNY v -y,

SR -
HETEIEEA
xRS IERRT S, ARIBTS N ¢, FEHE R ¢,
UE BRI 2 1 X BT )5 B 5 B — Rl B i R R IR P Y12
1Th
(begv UO)) (llv 01)7 sy (l’n«*la O.nfl)’ (end7 U’n«)
RIFUENIHE (o0) M (o) .

BT . TN
XTI, —FES B R B R E A 2
1k
(beg, 00), (I1,01), .-vs
MLREHEA | € LB SEZITHHIATREZIR.
RIGIEHE w(o0) W I FERER MBS, HHITMME o &
T X5 REAS [0 2 AT RE S 1 YR 2 1Y 251,



BIF . T
554 IEMHE T LS LS4 IE B R4 L P T .
A —REY, —F B B R IR

(begu 00)7 (lla 01)7 ceey

W24 o(oo) BALNE n K ( n SR RDIRES
oo FR) IREBA)E, 1 =end H ¢(0n) BAL.

BIF . FVH
I &
B= ({‘T?yan?a}a {07 17 27 37 cey +7 ] *}7 {<7 = >})

SR LT FHRF T -

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

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

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

%52 1 B TR EMIERERE, IEMTLAT Ak

3

(1) T X FHTEIS n > 0 HUSHIE vy = nxnxn—n M IERH.
(2) T X FHIBIE n >0 e LL,
(3) T X FHIWIE n >0 HIEWIE y=nxnxn—n ERIEM,

ETHRZEHEE

LB IE I B R TR P R . R
FHE T RFIE TSR, X TR RRERE, ZE R
1Ti, (EXFTRIRERF, W RFeird g —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 IE B,

Bl¥ - T91

AP S FFIRAEAR. B o = (lo, 11, -, In) AR,

on BETE {01, 00} T2
Mi(a)(oo) = { 15 (lo,00) = (lh,01) = - = (ln,00) .
TN HAFEXFERPIRTE.




Elo="beg H 1, =end W a = (lo,l1,....1n) RN
B, Mi(T)(o) =o' Y HAUCHFIERBER o #15
Mi(T) (o) =o' . RUATEFIEFE, RAOTTLIE LR
BT IERRTE.

Definition 4.8 #& p e ¢ L HANAX, o £ HHFEZXT
T p Ae g REHEHE, etk =1 {plafq), F Vo€
5,1(p)(o) = true — (M(a)(o) |— I(q)(M1(a)(0))) .

Definition 4.9 &% o A%z, pfe ¢ LAPANX, p &
afeq R TANATRT Z, &

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

Definition 4.10 & o = (ly, ..., ) A —%42, L wip(a, q)
ECH

k=0 | wlp(a,q) =q

H AT FARA lo: (v1,...,0) = (€1,...,e,) goto 1y
N wip(a, q) = qlvi/ex] - [vn/en].
k=1| #Hp£T FI84 ly: if (b) goto 1 else goto I’
b—gq 1=l
-b—q FIU =1,

A wip(a, q) = {

E>1|4& ag=(lo,lh), a1 = (l1, - 1x) . W wilp(a, q) = wip(ao, wlp(a, q))

M I(wlp(a, q)) REHEAR o Ml g B ESGTERARTET S .

SRR -
Definition 4.11 & o = (lg, ..., [x) A—%4. X X ve(p,a,q) =
p— wip(a,q) .
# Ervelp,aq) W E=r {p}a{q} .
JEER -

Definition 4.12 & T A&, C AtFFE4E. X vr(C)
4o F -

(loy-osli) € 7(C) B HAE (lo,....lr) & T $%42,
k>0,loly€C Bl ..l &C,

B84 IE A LA

W C Bing8&a, begende C, T WEMEHFRZED
HA—Mrs®&T C H C 8N | H— XM
N q . H Vo= (lo,....Ik) € 7(C), =1 vela, o, q, ) W
= {beg } T{end} .

EBA -

BIF . IV



&b MERY

RIEHEARRE—B R, PUTFRFIE PA ( Peano 5
A —BrEAR) FRHERLE P IMER AR B L 1L, E1E
PA BAERHERI R AR —E & Lk,

beg:  (x) := (0); goto test;
test: if z = y then goto end else goto loop fi;

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

% 1F14EEA

B C BIRSHE, beg € C, T WRHMEHRZELH
— MR ET ¢ H C FlEMeE | H— P
AR q. (WEC) @E— WFS, C'CC Rins%Es, T
WEMEFZEOH - MrsEE T ¢ H ¢ PR
BIH AR EE g0 X — W . FHRTFAMASL
= [Gveq | T [true]:

(a) Vo eryr(C),Ervelq,, )
(b) Vo €r(C), I(q,)(o) = true AN Mi(a)(o) |— gi, (Mi()(0)) E qi,(0)

BlF . VT
ETFiB18AXAVLL 1E M UEEA

W C Rins8G, begeC, T WEHEMEHRZIDH—
MrsEE T C H C FEMRE | B — PR AR
@.(WCD,IH(D))&—WFSHCeP., whmgEH—"I
HHEAEHARE W = {o()|(w)(c) =true} . C'CC
B eEs, T WEMETRELE MR T O, O
MRS LB DT G B =g — wlz/t] .
%‘.u —F%#FFJE—\_‘[‘[}IIJ ': [Qbeg]T:

(a’) Va € ’YT(C% ':I ’UC(qu, qlk)
(b) Vaerr(C), =1 ve(q, N, = a,a,ty, T a)

AR TR B I EA — 8RR, B WES
HIEFEZIR T W C D FBEM 5 ULHE P .

BIF . FTH
I ®
B= ({‘T?yan?a}a{ou172737"'7+7_7*}7{<7:7>})

BEUT L IR T -

beg: (i,7,k,1) :=(1,0,0,1) goto Iy

l1: if =(z = y) goto I3 else goto end

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

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




5% 1 4 B TEREE LW IE R ke, TERA LA T A,
3
() T XTHIWE vr=ary=bAa>0Ab>0F
JEWI S © = gcd(a,b) Nz =i*xa+j*b i IER.
2) T X TRIBIZ r=aAy=bAa>0Ab>0 REBAIL,

§4.3 LEHMLEINIEFFH0HEIR

PRI — MBS B ER AN LR LR TS,
NERFHfEEYE, 25 m4es. MIEN M ARV, R
B e, WEFGEHRTE, TTAlGHEEE. SHaFT
DA ST ARG B

BEBRF T e L) M B Wk 1. & URFIE
EHH B RSB B RS RER M (T) S —
mF.

o #(T,0)>0",

TN EHRFENMRBETRER o BEfr AR IE,

H1 T 45 H AL A PR A2 I T LA RS 7L 2 BT A I B e R
B, FREREFHIEN T kR FE TS AL E R
JF. ASh, mTEMALIESR R A LG, HATTRR
PEAEFRIE SCRI A B3 SGIE BT R PR 5T

§4.3.1 #EFRIEX

M REFEEHEE. WA ERF T A Ty,
AT EAGH T, T, BAE—NAK e, AT
HAHG A if e then Ty else Ty fi ., XHE, T BIEX
BATLAEESLAE Ty A T iE . B My (T Tz) (o) =
Mi(To)M(T1)(o) .

M(T)(o) = {

XA A, BIE M(T) (o) BEX, XAEH

NG, BT HEXFAES, AT M #F75 7, 0E

MY HRARU MY(T) : 8, — 2, Hf 2, =S Uu{w}.
E X ite: Bool x 3, x 2, — 3, WIF

ite(true,o,0') =

ite(false,o,0') = o

/—\'_EX (I)e,T : [Ew - Ew] - [Ew - Ew] ﬁﬂ—l‘—

w Ho=w
ite(I(e)(0), [(h(0)),0) %o #w

MP(T): By — B BT,

Cen(f)(0) = {

MY (x:=t)(o = “

(o= 1)(0) U Mile = (o) = ol 10)(0)]
M?}(Tl; TQ) = M(}) (TQ)M(}) (Tl)
MY (if (e) then Ty else T fi)(0) = { “

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

M‘f(whﬂe e do T1 Od) = H(I)G,M?(Tl)




Ho=w

FHotw

FHo=w

HoAtw

XTAEEIEMER R T, MY(T) &R e HES:
B, BT MYT), BATTUEX M(T): =X WMF,

M<(T)(o) & M{(T)(o) #w

Mi(T)(o) = { Tz X #HME(T)(o)=w

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

Mi(T)o)={ w FH M(T)(0) BEX

B ERMER

A IERE {0} T {0} RARH @(0) = (M(T)(0) |-
P(M;(T)(9))) .

SR AESS B T M (T) R l— R SR 3K,
MEHIEZR 5 1. W W TE ERAZREF — B4
1k, HATABEH AR E M7 (T) € h —4 3 AR EK
h, BRIFIEW (o) — Y(h(0)) .

BlF: Bk

TEIXFERT DAE R A, 5 PR X B o0 20 S 10 2108 ) 1 3 3
TEUEHT @ 3 R B E X — DA A g Xt B8 R i A 1)
W, DAIEBIE PME AR 46 B IR S A 45 SR B RS Yy 5%
. BATTAE B L—MIE G B )1 46 B AR S A
ERF RS R R IT I,

% ¢ : X2 — Bool jiHiA]. % S=while e do S od , %Lk
FRERL, W Vo € 5, Mi(S)(0) |- p(o, Mi()()) -

Vo € 3,I(—e)(o) — ¢(o,0)

Vo,0" € ,I(e)(0) A Mi(S1)(o) | Ap(M;(S1)(0),0") — (o,0")

RERATATT M (S1)(0) TEET T AL, I
T7 35 B AT A fT AL — LU PR R IE B PR

EBA -



BlIF: Bk
£ IE MR

BF T MAILEURBECHREF T & ILHER
EH. 5 M(T')(0) ARAE & X REH M (T)(0) C
M (T")(o) W My (T)(0) AbabH 5E X.

By Bk

§4.3.2 Hoare 124

B T T HEARIE SO RR IR, B8 AT LA T2 4R
TR P ER.  Hoare 3 Huh & IX 8 — A 1]
VARIRIEMI R P IR R S8, Hoare BHIE 5 HEISLTE
WA EMEMAR PR RER L. & B E— iR EH
HIEAST T4,

Definition 4.13 Hoare N X 692 X 4= T,
H == {p}T{q}
HF pqge WFFg X, TerlPY) 2mnsss,

B 1 BEARFTFSE B WA, Hoare ARG XL
ZH, e T, K& Hoare AR {p}T{q} WL E]—4
¥ — Bool K% I({p}T{q}): X — Bool XM,

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} 7E T WfRE TAGL, BIXHMER o,
I({p}T{q})(o) = true , WK =z {p}T{¢} . HEHIELEE
BRET AL, ICH F {p}T{q} . HHIEWE W MRT
WAL, WA W E{p}T{q} .

BI¥F . Z({p}T{a})(o)

Hoare jEE
BHARE— MR R I7E, AR EAEX A
EATHERE, FATE LT AR AL,
(1) mﬁﬁlj_\\ﬁ ‘&'p eEWFFg,xeV,iteTp,
{pi}a = t{p}
(2) gﬂ%*ﬂmu' i& p,q,T € WFFBNS’l; S2 S EQB °

{p}Si{r}, {r}S2{q}
{p}Si; S2{q}

(3) ZA4F#MN]: & p,q € WFFp,e € QFFp, 51,5 €
Ly,

{p A epSi{ay, {p A —e}Sa{q}
{p}if e then S else Sy fi{q}




(4) TEFHIN: BLp € WFFp,e € QFFp, 51 € L.

{pne}Si{p}
{p}while e do S; od{p A —e}

(5) ?&ﬁ’:ﬂ"m"l: T‘&pa%'f’;s € WFFBusl S EQB o

PO q,{q}Si{r},rDs

{r}Si{q}

—> 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 ATER LANAT 51,52, 50 HEFH s, WATRA™
AL S B,

81,52, ..-,8n

S

DU IR A Y-S AU, e S5 v DL SR
RIFHHIRIEARE, RN, 25078 BRI i 8
M.

(1’) '&p,qEWFFB,IEEV,tETB.

pDdq,

{p}z =t{q}
(2’) '& PO, -y Pn € WFFB,Sl, ,Sn S E2B,’)’L > 2.

{po}Si{p1} {p1}Si{p2}, s {Pn—1}Sni{pn}
{pO}Sl§ So; .. Sn{pn}

(3") ¥ p,q,r € WFFg,e € QFF,S; € LB,

pDr,{rAne}tSi{r}, (r A—e) Dq,
{p}while e do S; od{q}

(4,)iﬁplaPQaqEWFFBaBEQFFB;ShSQ €£2B o

{p1}S1{q}, {p2}52{q}

{(p1 Ne)V (p2 A —e)}if e then Sy else So fi{q}

HTHESTHEME p O r FAX, KINEFE—F
X AKX TTIE.

N T TR ERRA, & T 9 B RH R,
FATHEHR X EHOLH AT IH T — R, EXHERZ
T, AT LR X 2 i A BORE R, W RIS EE A
B PA G,

HEIEIEEA

R 1 SHEBEE W TR R 17 1 R 1 RO IR R S I Y
WrE, R LA L ALE B AR P Y AR A X T X Bl S
HRIEXTH . AL S R ] LA R BRI B AT 8
fe] B AR, AR Sl TR R .



BlIF: Bk

H 4 iy p FRATEHRAER, WA Hoare 5 FIEHI 2
FrBIPE AT XME STE TR IS B IE AR, b T aX et
A, BRATAT LA i DA [ 000 TG I B A R A B R, —
AR ARG PR 09 7 3% 7T DA DN FR 1 SCUE B 98 3115 41)
W7 R L FEARIE SR BA 08 P15 ) i J7 32 AR A 1 1]
o(o,0") FRE—FMAZR, & S=while e do S; od H S
PLoo RWIIIRES L m Ik S MBUTELR L. &% o =
M (S1)"(0) . B ¢(o,0") AHIFREBZEPRR, H

(1) e NHSLES o(M(S1)™ (o), M1(S1)™ (o)) HAL.

(2) e LI (M (S1)™ (o), M1(S1)™(0)) , @(M1(S1)™2(0), Mr(S1)™ (),
HE ¢(o, Mr(S1)™(0)) L.

HNTAARK r TR ¢(0,0") . @B 0,0, rHflpH
PITFRA,

p(0,0") = I(r)(o[zy /o’ (x1)] - [2, /0" (wn)])

% p.q,r e WFFg,e € QFF, Sy € £%Y) .

’
..... T

—-e D 7';1 77777 T {ﬁfr A G}Sl{ﬁr}’ (p A 7-) D q;;l ..... p

/7
1000 x5,

{p}while e do Sy od{q}

M p,g KR o,y XEERIRHR, T r O 2, y, 2",y
MR ARG PRI TR A A5 R RSB R &

By Bk

E5xE

B WoE {p}T{q} WM W E {p}T{q} . BEMTAH
{pi}e = t{p} , B0 F {pi}z = t{p} . BATLHGEHN
= {pLle = t{p}, BIXMERE T, Er {pLle = t{p}.
BAOTLHGERAXAEE o, I({pLlx :=t{p})(o) = true .
R E SC T({pl o == t{p})(0) = true 24 HALY

I(py)(0) = trueAMz(z := t)(0) |= I(q)(Mz(x = t)(0)) = true
1T
I(p,)(0) = I(p)(cla/I(t)(0)] = Z(q)(Mz(z := t)(0))
5N d
I(ph)(0) = trueAMz(z == t)(0) |= I(q)(Mz(z :=t)(c)) = true

5]l
I({p}}z == t{p})(0) = true
MFHARN, BAIBFESA =1 {(pIT1{d H =1
{3 To{r} W =1 {p}To; To{r} . & Mi(Th; To) (o) Fosé X,
N I({p}Ty; To{r}) (o) = true . RIZE M (T1;T2)(0) A&
XH M{(Ty;To) (o) = o . FBEIEMREE I(p)(0) N



I(r)(o") . M(Ty;To)(0) = o' W (Ty;Tz,0)=0" . FHI
FIE o 15

*

(T1; Ta, 0)=(Ty, 0") =0

SN 4

(T1,0)>0" H (Ty,0")>0’

¥ = {p} e} M= {dT{r}, & 1(p)(0) , W
q)(a") , W I(r)(o') . HI

I({p}Tl; T2{T})(U) = true

XF SR, ATLAER = {p A e}Ti{¢} H
Er {p A —e}To{q} W 1 {p}if e then Ty else Ty fi{q} .
# M (if e then T else Ts fi)(0) T X, WAL, %
M;(if e then Ty else Ty fi)(0) = o' , AV MHIE T
w. # I(e)(o) ML

M (if e then Ty else T fi)(0) = M;(Th) (o)

WAE = {pAe}Ti{a}, % I(p)(o) W I(q)(Mi(T1)(o))
ML, R

Er {p}if e then Ty else Ts fi{q}

R, % I(=e)(o) L, WY =1 {pA—elT{q},
PL_E A oL

XTPERRAN, BATVAUES =1 {p A e}Ti{p} NI
1 {p}while e do T} od{p A —e} .

# Mj(while e do Ty od) (o) T X, MIZERRLAL,

# M (while e do Ty od)(c) = ¢’ , M| (while e do Ty
od,a):k>0’ .

HATHAMEIEIHMER o , I(p)(0) W I(pA—e)(o) .

FEk=1,M¢ =0, Ie)o) = false . HIL
I(p)(o) = I(p A —e)(d’) .

Fhk>1, BEMEE o, i<k, (whileedoT)
od,0)>0’ . M I(p)(c) = I(pA—e)(o’) . BT (while e do
T od,a):k>a’ HEe>1, N

I(e)(o) H (while e do Ty od, o)=(T};while e do T}
Od,U)k£>10’ .

FTE o f§i15
(11, U)ga” H. (while e do T} od, a”)ga’

WRIE =1 {pAe}Ti{p} , T EA I(e)(0) , % 1(p)(0),
W 1(p)(o”) . MIFHAEEA 1(p)(0”) M I(pA-e)(0’) .
it
=1 {p}while e do T} od{p A —e}

VAR T RGUHY A e,



xS

Xt oegtE, RITARIENIMEX R sEatE. HEHAT
TEELA RERFRAESN 1. T HFRERES REIRE
SORRIHERNRF T AKX ¢, FEAX r #15 1(r)
N T A I(q) WES A R ETHTS . ERAEL T, HATFRIE
B I(r) REFERIAH,

BlF -
{x=0Ay =0}
while x <ndoy:=y+n;x=2+1od
whilez >0doy:=y—n;z=2—1od
{x=0Ay =0}

XTAER 1 H 1 FRERES B,
BATES =1 {p}T{q} W th(I) F {p}T{q} . IEHIHE
T T W25, BATEFIEHI LT 9958,

Fr {p}Si; Se{e} B I(r) S Al I(q) WIEE HHBAETETS, W =1 {p}Si{r} B Fr {r}S2{q}
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}, M| =; {p} if (e) T1; while e do T} od else = := z fi {q}

# B {pte = t{q} MIMIEENH ErpD gt . HIL
th(I) Fp D g, . MRIERAE L BEAHER LI W] LAAS

th(I) = {p}T{q}

# 1 {p}Si; So{q} . ¥ I(r) 2 Sy F I(q) W55 H
MBS, BT Er {p}Si{r} B Fr {r}S2{q}, M th(I) -
{p}Si{r} H th(I) - {r}So{q} . MRIELHEGHINFT LI H

th(I) F {p}S1; S2{q}

# =1 {p}if e then Ty else T» fi{q} . T E1 {p A
e}Ti{q} B =1 {pA—e}To{q} . W th(D) F {pAe}Ti{q} H.
th(I) F{p A —e}To{q} . MRYUEARAFHN AT LA

th(I) - {p}if e then T} else T fi{q}

# =1 {p}while e do Ty od{q} . ¥ I(r) & while e do
Ty od # I(q) W55 H AT . NI

FrpDor H
1 {r} if (e) T1; while e do T1 od else x:=x fi {q}
m
Er {r Ae}Ty;while e do Ty od{q} H.
Er{rA-ete:=2x{q}.
i

Er{rne}yi{r} H =5 (rA—e) Dq,

RIEFEFF AN AAER I AT AR th(D) - {p}T{q} .
PA_EPURRESLIERT T R SEBIAR T SE A k.



3-RBAY Hoare 1Z48

Hoare %8 HAEIE A FEF I8/ IE#8, AREIERARR)T
W IR T, T IEWTRFF (2 L HeR 52 4
W, HVEXT Hoare BHEMITY R, & B B2— 1 HiFZE
HEEAFT TR,

Definition 4.14 Hoare N X 8 & X 4= T,
H = [p|Tq]
#F pge WFFp AKX, TerlPV) zatnszs,

W I REARFSHE B fRE. ¥ BRI Hoare AXH
BEXZE, e 1, ¥BEY B Hoare AR [p)T[q) B
HE|—4 © — Bool WREL. I([p|T]q]) : ¥ — Bool &L
mF.

Z([pITg)) (o) = true
24 HAXY
Z(p)(o) = true = Mz(T) (o) | AZ(q)(Mz(T)(0)) = true.

LR PR R A RO TIRRRE R, T PRIETE
B &L, BATFIAN WFS 5 MM A, EERML
IRRIEREMS I A3 CRER WES S5, Xk, Xt B Al
I=(D,Io) HUATER

(1) B @& —A_CilmfFS, e <.

2) DUFG—ATEW H (W I(2)) h— WFS,

(3) FIE w e WFFp H w G AZ T—47EHR, i
N, WEW={o@)|oceX I(w)(oc)=true} C D,

XAETEER LI AT LA

(pAe)Dwx/tl,pAent=y]Si[pAt <y]

[p]while e do S1 od[p A —e]

XTRE, AEMAAEREAN, 7T Hoare 3
T HEE {p}T{q} B [p]T[q] B F].

¥ B
JE: &
B= ({Zaj7 ka laxayvaﬂ b}u {07 17 27 37 sy +7 ) *}7 {<7 = >})

BT L7 FHRT T

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




%5 1 B TR EWIERERE, IERTLAT Ak

3
Dk {z=any=bAa>0Ab>0} T {z=gcd(a,b) Nz =i*xa+j*b},
2)Frz=ary=bAa>0Ab>0]T [z =gcd(a,b) Nz =ixa+ j*b
§4.4 TH

BFRIE RSB . FE AN,

YL XYZ/VERLII 4, A% XYZ/SE #& X B 552
. RIS . JE TS L RIS AR RN RN, BATRT LIS
B FRFIERR Y 25 1F, TEMIERE L3R 7T A 4k,
LIRS RAE TAETT i A L2 s 3e 4% 11 iy s BEAE B
T E M ERIE.
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