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fﬂﬁ?A@ﬁ%@ﬁﬁﬁUG10&L1y7D75A®mﬁK§%%WA 
LETHBRORBER BN T2 AN T ERD 5, p, ¢ 2R, T 2T s5
L& LUT, Hoared@EEZ MW B & {p}fl{a) REoT FIEEHE p Ob & T,
7uelsn f 2RTTHEREBRHE « PMETSIILE2RT. CORPLS
nyvAmw%%%gbﬁu%ﬁﬁow5®ﬁ NHETTET B B,
ir\7DV7Aﬁ%mkﬂ\7DJ7A%W%®%é(ﬁﬁ)m®%Mt
EX, TOMEEERT 5 RFNIEMS 5,
janem\amzomﬁ&%MéL\%E%&M%@%é@%ﬁ%ékﬁ
BT3P BMEB. 7075 22RANBURACESCRBLAMOBHBRANID
S, TubB Hoare MELOKRUL 7o 75 AL brhaloMEoBEos
EUTREL, RULE 70 /5o My sRAGHBELERL K,

L, —BMERBREHNEURRBVWC, 7075 208 %2 ZX5BEL
T, RALOMBEOBMTRRTNTH S, Eh 7075 2ahORBRAEOD
MR BARAREE7 -V RBEV G, HBRRABEBEIQ HeytingRB T
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OBMROITN—WHTD B, ETITRAEE Arbib SOoFHEE2—BILL. + R 2
FoBMBOBMT Hoarell i 2 WM T 5 HEE2 B ALK, &H6&. Dijkstra OB
WiEKXGEA2 A2 LCcCOofAMMABE LTCEIAEHBLLE o758 tRARHE
TEMUEOENE. PRXLCOMBOMBENML T, MEROHHE LM
WTHRERREN S, Thid P EA2LOMKEOBTCOMROEY YRR
BTBE TOSAOBMEFOBEE OEY i WK (Relational
Calculus) REAMTCH 3 &2/, LTW 3,

§ 1. HE 4l

E2HFE+ARET 3, EOREX,YEH LT, XXY ORINGR a2Xdrdy
NOBBEEVWY @ X=YEHL, XS YNOHRBEDO LK,k ERINX,V)TRT, b K
ZOMBRAXYOBARNRLEHETH BRel(X, V)i, HeytingR KO M2 Ko, K
RaX=Y, B k=Y RMLT e BTTFTW alUBTLIR 1aTHEERER
T, BMFEa:X—-Y, BY=Z LT, a-B:X—=Z Ta, BOHA, ab:Y=X
TCaOBMEKEZRY, IZEOKRMNRET I, XS INOBRAKBGEE Q& L,
XD SYNDBRNBELOvEH, DECBLTCHRAFONYRERT 5. B K
fiX—Y A ' O idy BB TELE O 2HWH/MBEVI, FRAXTE, E O
MR EEHEDOE Rel RU, %méﬁf%%ﬂ‘f}ﬂéﬁkfﬁdﬂ&btgﬂé}@ Pfh\%%kéo

s, MfFa,B X=Y XL,
(1) a®B=0 > aQvL BQy WO a=0 T&H 5,
(2) aQv=0 K6 a=0 TH 3, -

EoXR X &L X LoEFHE2 ide:X>X TRI, BL p: X=X M
pLidx 23 & %, p 2 X LOP B MK (guard function)‘}: WwWh, X £
BB e 2cO0E H < GOOERILDOBAMA L L THA K Heyting
RBOMEMNA B, |



e, BImWE o, 0 X=X KR LT
“ N

(1) pp = p
(2) pp’ =p’p = p M p’
(3) p* = p

(4) PQx C P’ Qx BHW. p & p’

3

(5) pQx = p'Qx WO, p=p

H 3. WE o X=Y B, BiEBeY-Y LT RO (1),(2),(3)
BREMET S 5.

(1) ap =0

(2) (atamidy) £ "p

(3) a-(Cp) = «a

mMBl4., FTEROMFEa:X=Y kLT, EOBRGi:D>X MNELEL T,
i"Op = a Qy MWL IO, '

@A, TEEE I FCORBBAPE VI, O i RNLT, cOHE
k(a) = ("D aERKE d(a)d = 1k(a) TED 5.
() ERWEKOERG. CHRRHUMOM Y FH R KE LB W,

5. BEa,B X=YRXHLT alC B O,
(1) k(B) C k(a)
(2) d(a) C d(B8)

e, MBa:X=Y, BABMBp: X=X g6 L T,
(1) pa =0 © p T k(a)
(2) p C k(a) & ~-p C k(a)

(3) pax =0 & (ap)a =0



(1) k(a)-a@ = 0 #->7Ts k(a) & {(pe€CG(X)ip-a=0} OBRKRNXTHD %,

(2) M T 4—=X LT

T a =0 © T k(a) = t

3) d(a) - a-Qvy = a- Qv
(4) k(a) = idx © d(a) =0 o a =0

HE8. MBEa:X—Y, iAEH p:X=X, a:¥Y=Y XL T, lbl‘F(D(l)---(5)&:&\%j
Wi T d b, '

(1) pa(ng) =0

(2) pa(14q) = pa

(3) (vp)a(ag) =0

(4) (aap a1 = (7P

(5) p C k(a-(n4))

HE8. O&HDLI D, HoTRETHMED U 2R {plaf{q} & &F ., %I,
99 8 m i 8 (veakest leberal precondition)”®

wip(a ,q) = k(Ca-(1a))
& 99 1 8 % ¢ (weakest precondition)®
wp(a.,q) = wip(a,q)Md(a)

TRERT %o

§ 2. AMMIKGR

BIF p, o GYiOWMBK. o, B BMEERT LT 5. 1 HW»5HMBY
rER, choeREIhALEIANOMB (BHE) THBMTWALL T,
Foss5aeBYsBEAXMN RENRMOMBEHEMT o TWE & 2|
HAHNAMEEXRO X CBNT %, :
(1) (a;B) 2 a-B THRYT %,

(2) (if p then a else B) % (a-adUU((na)-B) THNT 2,
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(3) (while p do @) % Li(p-a)"(p) CIRY T B
(. U{(p-a)®i0=n} 2 Li(pra)" THET 5, )

@ 9. (Consequence Rule)
pCpi, aiCa, (pr)afar) OB, {(p)ala) MWV UL,

g1 0. (Composition Rule)
(pYaf{a}, {a}B{r}) oW, {(p}(a;B){r} MEV LD,

@1 1. (Conditional Rule) »
{pﬂq}a{r}\, {pM 1q} B tr} oW {p}(if q then a else B){r}

KD LD

1 2; (lteration Rule)
{prq)a{q) W {q)(while p do a){(ap)ra} MY I 2

@13, GE10. O&XALUTOAHBRHMETS 5.
wip(Ca, wip(8,r)) C wip(a B.,r1)

SEYE 1 4. (Partial Correctness)
EFEOMB a:X-Y, B:Y=2 BV, BHBKEK r:Z-2 wxtL T,
wip(a, wip(B.,r)) = wip(a B,r) MEY LD,

MB15. BMFaX=Y kHwHL T,
(1) wip(Ca,idy) = idx |
(2) wp(a ,idy) = d(a)
(8) wp(a, 0) =0

ﬁM MR a:X—Y, %W’Eﬂ%{q,,qg:Y-ﬁY‘lti‘\fL"C\ q91=" 11q%,
Q2=ﬂ’TQ27£65i\ wlp(a,(q1ﬂq2)) = Wlp(a,(h)rlwlp(a,qg) b{mbﬂ‘oo



ME o X=Y M EEOMHEKr =X WX LT, ta=0 B5 =0 XD
Yot ik, a%2ME(ota)E Vw3, BWHa:l—Y, 7:T=X LT\
ToNLREENRY, SOREFOHBV =X EHLT, vaeWHELR
BrE, v=0T BBMBEO T MBE—FET S L ER, TEa0L i
(totalizer)& W 3, ‘ ‘

#MBE16. B a:X—Y XL T, ,
(1) d(a) =0 & k(a) = idx © a:2ME
@) aQy = Qx KoWaWLBEBETS 3,

EM1 7. WoHEHM 1 X=Y RLWETHBH L E CFEROBMBKL Y- kX
L <, k(f’k(ﬁ)) = d(fﬁ) i)‘hﬁbﬁ'ﬁo

% 1 8. (Total Correctness)
HMAMB X~ K2METH B L E, HEOMMEKL -1 KO8 MK
q:2—~2 kLT wp(fB.q) = wp(f,wp(B ,q)) MY U,

A 19. HAMBE 1X=Y RHLT, d()iA—X OERWEAE L IE>K
EFEE t @ ! ORIMTHE, TuDL EROBIMREEIH T H O,

§ 3. bV

TR Ak WS LA LOME RUEZHONBEBRL v 75022
OWE. BREAAEMAOBOMOBEI Lo CERT B HEEMA LR, £
OMROEMUMMEHER I TRENL, & RPAMWNBRL. KB
MEAAIHMEMRC I CEREN, ERONMETRET OS5 ARARSE
BEMHANBR IR B Y 5 HMAEL M, BPk B SLEMMHLLCER SR
o E51. BPICOLILPORELEDRE NI '
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