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Type ISTACK
Csig:empty. I ISTACK.push . INTEGER—ISTACK—ISTACK
Ssig:top ! ISELF—INTEGER ,pop: :SELF—+ISTACK
Msig:isempty | :SELF—BOOL
Axiom:/ * use integer string as abstract value of stack * /
{true}push n s{r=n.s}}
{true}empty {r=space};
{ss*space}pop s{s=1.1};
{s7spaceltap s{s=r.t);
{true}isempty s{r=(s==empty) };
Endt
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Class ASTACK
Typeof ; ISTACK
Csig:empty . ISTACK ,push: | INTEGER—~ISTACK—~ISTACK
Ssig:top . I ISTACK—INTEGER,pop: . ISTACK—+ISTACK
Msig isempty : : ISTACK—~BOOL
Equation:empty =PAIR. new[ INTEGER $ 0.a];a 3@ K38
push n s=PAIR. new| (s. {st) -+ [INTEGER $ 1], (5. snd). update
[(s.fst). +[INTEGER § 1.a]]
Pop empty —empty ;
pop(push n 8)=s;
top empty — error;
top{push n s)=n;
isempty empty=BOOL § true;
isempty{(push n s}=BOOL % false
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T, BATH (0,a) %R empty, (,2) FRIE SR SRR 28 3 -
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{I'push n s{r=n.f¢,a) AT}
B. {I}push ns{r=ali+1].fd,a>Aali+1i=nAl}
{Itpush n s{r={f{+1,a) Aali+1j=nAI}
# push 7E ASTACK wE X, K5 E L push H 2 EH . X pop WA .
{I}pop si{f{iay=t.r}
Hl: {(Ilpopsf{alil.fti—1,ad=1t.r AT}
{Itpop s{ali]l=t Ar=f(—1,a) AT}
1558 i ASTACK A7 pop i /£ 1t B 75 , [6] B 5 323 top Fil isempty. [7 i, X3 7 75 4
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i 3;ISTACK fy3E;
Class LSTACK
Typeol .ISTACK
Csig:empty: ISTACK,push: ! INTEGER—+ISTACK—~ISTACK
Ssig:top! ISTACK—~INTEGER, pop: | ISTACK—+ISTACK
Msig :isempty: | ISTACK—~BOOL
Equation;empty=LIST[INTEGER] § nil;
push n s=LIST{INTEGER J. new [n,s];

pop empty —empty;
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il 4:Type IBAG
Csig :empty I I IBAG,push:! INTEGER—~IBAG—IBAG
Ssig:pop. . IBAG—IBAG
Axiom;:/ * use Array as ahstract value */
{true}empty{¥ i. b[i]=0};
{true}push n b{rfn]=h[n]+1AV iG7n). r[i]=bli]};
{3 .. b[ix0tpop bir[n]=bln]—1AY iG=n). [i]=b[i]}
Endt
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* true—>true
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FREA T ETREEN T, T T Al=AT ,¢: AT AT ARG, HERHE:
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S8 PAOMORFYAE.
Rlig, ®1]tinF e,
EE 1 MRECEHAEBT, TS, M C ELHS.
W C LM T, MERRER L R>Ar MIRRAZEX L AR C £ S, FRUEE X
8 1123, K (). (). MIEHREEN, FERWHIEH.
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BEHAVIORAL SPECIFICATIONS AS TYPES

Mei Hong

(Department of Computer Science, Beijing University, Beijing 100871)
Sun Yonggiang

(Department of Computer Science, Shanghai Jiaotong University, Shanghat 200030}

Abstract In object-oriented programming, the inheritance is one of the factors which
induce semantic complexity. In this paper, the coexistence and relationship of inheritance,
as a mechanism for sharing codes, and subtyping, which expresses specialization in fune-
tionality, are discussed. The concept of type, which states that types are behavioral speci-
fications of objects, that is, the sets of named operations, is presented. Based on this con-
cept, types, classes and subtyping relationship are described formally.

Key words Object-oriented programming, data type, inheritance, subtyping, behavioral
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