El0EF4H ® ¥ # Vol. 10, No. 4
1999 F 4 A JOURNAL OF SOFTWARE Apr. 1999
B4k A DR LB BEAE
GEE:

EEMZBMERKXETHRESTHE JER 100083)

MR AGATRAN ARV MR RYBRBR RS THARNRESZ L BRE—~ R,
~ARRETUR LR TR BB G TR LR B2 RWYRAT AR AR, H TR Y2 0 8
Rk E A TR TARR LA B T FAGOBE L, H Y T F AR T AT,
X AAERE FARE, RN, 2R

FEES %S TP311

BB ABOr B SRR AWM EAE AR EF. — AR — B TS L REZIB
—MREL TR A TR AR Goguen B AIE L KB RBE T R F R B AM. RTINS,
FRUBEHRAN TR, FLRAMTANRERANTE. EHAXMNEFE S, HRARGRER TN LR,
IR B R IEF MR E . Cordelli FAFIIRBHHT TRANIH. FCHEH S, FRUB T EHBAHY
.25 ETTREA A AT TRE R IDRIF AR MRRB AT RIDR. BT EICREHDHYTRARNY
TH,Bruce FAMGHT HAMZAHS S0 %A MiCH AT TR E LN SNE XEMHBMEDER
H R PR B E A Ak SE6R L FRA AR RM RN LR RE T B EM RN EN LT XH, T
PP TR 70 K. UL, RN EA TR ELR 2 {5 #— PR U RER BT RPN TERRY
BERP AR, ZESTRUT —ERMATN TR, ORGSR A4 P25 RB T LU E #7850
ORI R R A A R E A b B E x]SR SN A E . M S E e g
T HE L. :

ATRERELRAN TR AR BARRQTRY, MR K EFLH BN Goguen §H
RAE BB, BATRT T Goguen 5178 F 29 80K .

FXRBERAZ FHPYFER. ERUBEFE T, — 1+ REORGE A EHE AR, LR 2 FA%ELE
e A B R R S R B . B, AT 0 LR M B T SR B UM R BRI BT 8 T RIES R
RANRAL, BTS2 T AI R AME B 8 & R TR B EERTRF TR ET.

1 FEEEFB TR N

WS, O RFFRFR < RASHHHME, < RF<WARFEAL. R 5,568, F 0, 0. WK
s M s AT LUEE. & S15" ve o U BR 5y A0 s L
XL RS ORFHRMTFE ERT S FEBF AT RN TR s 7 o BREA S PRE s, 13
5o B syso, M (S, <O R FF AL
ERTRAUNBMEXET, M RARFET T EHBEED, U RSP RBE TRUMBREREA.
AUMEE S CH o RARSH< AT A S Hase s k.
st S et =m A s <5 A A8

sl...s(s’l S’miffrl=m/\.!‘]£55’1 Ao A-‘n*—-_J-frn-

» (EERIEME, 1043 T4, NHT. TEFFTEAYEER HENESHELE L,
FEREBRIRA ATE 8, J6 100083, L S M A ETRABNE S THRRE
A 1997-04-10 WOF R > 1998-05-12 W B8 e B

© HIERRESSAHIIFTR  http:/ www. jos. org. cn



— 446 — # W F M 10 %

EN 2 BRAF MR- =AFBRE. <D, ERE. ORI HERFE.IEEHE (L. fwE
S s€ S I AR T RIFERE,
HFEHE o € §% 50 € 8,3 Zupy N Zups, 7 2 Bowy o il sy Csa
S MR TRMAEE], S M TERRERR, 2 o€ o, WRERH o B w MEXI 5,308 orw—rs I H
crers BILA o=, HP e BREHB. LG {wiv€sS" , H €S o€ S0 ABRAF o WBEG WA (). B
EZHF  WBRBEEET IR BEEEH.
FEX 3. AARFWEH B S <. DHL,
B oww; € ar(e) Howy <o, W wn < wp Hows <,
MRS <, DAENM.

B, 1S, <, DRENMBERLIEN ., REHRF wes" MEES v v Car (e iw<le | FE,
EHB/NT BH o w LW B/

Y HEEHEEER T F o R Sd e, MZAGRATES ) B BFEEHE o o F
Saes S Ear(e) s S8 1 s s s R R i s sl s B (S SO R TR S,
Sl L S B, SRS EE VL sl s TR g"l. st

MFREHEAIES)HBITH A BREE A X XA,

T 4 (5,<,AM A REETE 3 A RFHZ TR,

UAls € SH{A «,l5148: € Sis <5} (AP lw € 87,5 € S,0 € 2010,
K A BRI SHRG, BONBR. MR o<, BB ALY A WFRRL B AR A WBER. FRA A, F
A A, HBRUERER A <, A A D AHERF o BRREHR AV A.~A.

(1) SHEA €8, AR S L ETM S, ,

(2) & 5 $0s0.5:50s;, MY A BB A, A%QEI#JE‘%E& A * Ay

B FeeZ N2 o B esSe s U TFEN (2 vz E A

Apl ASad () ) = A [(Av g () v s Au e (22D ]

EX 5 B ARG DB 0E S n<sn<n el €Ay a: €A, IR A cla) = A e (a2), TR o
e #£ A, EHE LK ar=aa..

EX 6. WA BREMAGS, < IR HBYE o= (b A—>B|sESIHER.

(D HFFEE .. .. ,.v,.,sGS.o'EZ,],,,,n,”

QA W () = B (A, (), ,h,"(r,.))'i"j'#ﬁ}'(rl ..... T} E A

(2 3% 5185, I By sy (hs {2)) =hy, (As <, (2)) A —4] € Ay
RYFR & A A Bl B B9FE S FE GBI A FEEA A RO R A FHRE. BN AR BHR
MG, NIFF A f1 B R,

2 FRERATHAIEME

RETEESEY AN HFHEHRALZENS, ST ELEE 8 S PR EHELN, 5. <, DR
APHIRE v HH R WETHET A PRYTCEERE.

EX 7 ARG, <, DHT: BHEN oOBLWT:

(1) # = BEBIH s BT, M = BHHH 5 by

(Y #F 0€Zi s wotine o st BIFLIFE 5105 B o B 50 ()00 50 () LB W 0 (ery. .. ) REF]
ER: Rt

EX B TS, <, DRH AR APRE FHREMTER AO@ELOT,

(1) F BB 2, W AW (@) =v(z);

(2) F e B altie. .. otudoss. . 5o i o B s0Ce). .. s0(e,) BB B/ NE:, T

© HIERRESSAHIIFTR  http:/ www. jos. org. cn



4 # OB LR REY SRR — 447 —

AW @) = AP0 Uy CAUD 0 50 s A, (AL @),

AT M AT, E0 B L SRELX, Flk, 7 A N AQ). _

EM 9 FHou M #£GS,< nz)é}‘j:@i SE 8,508, 50(8) s, MFR 61—, £, B(S <. FA HIE-1TH
<L DB MRS UGS, <, D, HAELHEID.

EX0. Ba= RS <DHFREHT S, < IRBAPEIRE 0, A @) =4 AG) ) UF
n=.n% A Fl”é‘ﬁnﬂ‘»ﬁ AEn=.ta

BN 1L MR PHEPSIHEC. <. DAY AFFR UK ABRFLE RS, <, 2), DAEE. I
RIS, <,2), DR A FEHSMEAGHE - RSB UK A RS, <, 2, DEHERE.

E 12, RS BEELTREN S OB/ F45.

(1) & S, Bk ER B €5, )

(2) & s €S H si<<sp, U 5, €8

(3) Fsiy.wsn€5HE,  REEH N5
MR & =8, MHABHIEY (S.<, DA HEH.

FOE DB REN EMARBIEY . RSN €S, FERED ¢ f s0(D<s. B, B EIRF
ERFEPCRAEM XRIET THE XHEEAHETHETRNRREETH. BNYE .S RUTRTEE
B 1E 3% AR b2 ) B . _

WS =0, 2 DEFAER. M FED €S, RITE XHEE e 2B 50 ()<Lt EMFMMRE= AP

n=r; HHMNY TS, <D DR MRE A, A =4 A,

MFA e I, H 2], B TERME T = &G A,

EN 13 XA WS, <, DO HEEATcELm N,

(1) Rr&Efs€8,C={[t] ]z BREM.s0(e)<ls)s

(2) # s W G (1, ) =[], 5

(3) Foc oM ([l ..olal)=loln, o)

FIRL CRBOW=2) . DB IFE C B US,<0,2) DY B HAL

R IPER =2 C FRME v+ Come {C U 0) )} =Cromme (CLu} (@)

EIE 2. SRS, <2 MDRBEBRE ¢ RE AR

WA C B (S, 20, D BTIREL A B — RS0 £ A A D)) =Beww(A®).

Pl L Se B R ARt A BT R A T S R i

BT HRERIR S, <20 4 S= {Judyz, fos) X B jodez, [ FRIRES SEE E. T
B EWERENSE LDFE <R S L mER G0 () (e d) d )V HE SR IAE. Z 1 MiER
T

U gi~=i, U :dd—d, 0:—>s, SUCC ;55 ,

push ;sz—f, pop =f—*'z s toptS—>s, empty ;—z.
ROTHITFH .02 RAET . HPTHRBETMNER. T FHFRET
top (push{zes ve) ) =; x4, pop(push (1 y:) )=, ve» push{x,,empty) =/ 2;,
push{z,,push{y 2.} =z push{y.,push(z.,, 2.0}, FHERZBRTEHIANKT
push{x,spush (x5 3.3 ) =; push{x;,y:) . HEAREBITENHIRE
push{z,13:3=a 2 A) ¥z + EEBEPFHN-TCTEFZECEAERI
RERER(S.<, D, DR AWMT.
A=NCHREH), Ar=N7; A.=N";

Ae={glg NN, {n|lgtny7=0:HF ) KP gk n EEHEE ¢ FRBRE;
A=NEEFTFEWRIEE.

© HIERRESSAHIIFTR  http:/ www. jos. org. cn



— 448 — 2 04 # # 10 %

A =nl&ER 1 BB, BT 2EN,
ArgewI=uw BT we NT;
HEMweEN Agw) =g.. HF g, (n)=n 7F w T IITE, A8 ne N,
Aag; @)= (n|n€N g (70} G4 g€ Ay

=03 Ay =83 Al =a+1,3E e N;
FEEET 0o Ny €N, Al (i) =n, Aph (o) = nw , AL () = w03
MEF g2 €A AT “(gr.g=g . BHP g)=g (n) T g:(m) K& nE Ny
AfB,0)=BUC 3 N HIERHHFRBAC.
A5S,<.2). MPATEAEE Y, BZAYOIE M — M ER L.

BB TR

1 Goguen ] A, Meseguer J. Order-sorted algebra 1; eguational deduction for multiple inberitance, overloading , exceptions
and partial operations, Theoretical Computer Science, 1992,10502),217~273

2 Cardelli L, Mitchall | C. Operations on records. Mathematical Structures in Computer Science, 1991,1(1).3~48

3 Cardelli L. Extensible records in a pure calculus of subtyping. In: Gunter C A, Mitchell ] C eds. Thearetical Aspects of
CObject-oriented Pragramaiing. Cambridge: MIT Press, 1§94, 373~425

4 Bruce K B, Longo G. A modest model of records, inheritance; and bounded guantification. Information and Com-
putation, 1990.87(1,2):196~240

Algebraic Description for Record Model with Single Inheritance
HE Zi-giang

(Department of Computer Science and Engineering  Beiging University of Aeronautics and Astrongutics  Beijing  100083)

Abstract Intreducing the type transformation functions between subtypes and supertypes, the delinition of
order-sorted algebra s generalized. According to this definition, a type needn’t be & subsel of its supertype, and
a record model may form an order sorted algebra. The concept of forest-order signature is introduced for
deseribing single inheritance relation between types. A new meaning of equation is given. It is proved that an
equational theory has its initial model,
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