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INTERFACE TYPE int
FN zero: - @ AS C

one: -+ @ AS 1

neg: @ - @ AS -@

plus: (€,8) - @ AS 8+@
lesseq: (€,8) » bool AS €<@

END INTERFACE

SPECIFICATION TYPE int
VAR x,y,2:8;
AXIOM 1: X+y=y+X
2: X+(y+z)=x+y+2z
8; X<y A y<z D XSz
9: X<y VvV y=X
10: X<Y A ¥sX > X=y
13: xX<X
END SPECIFICATION

Fig. 1 type module int

INTERFACE SYPE order
FN lesseq : (€,8) > bool AS 8<@
END INTERFACE

SPECIFICATION SYPE order
VAR x,y,z:8;
AXIOM 1: X=X
2: XSy A y=z
3: X<y A y=x
4: x<gy v ysx
END SPECIFICATION
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Fig. 2 sype module order

INTERFACE PROCEDURE minmax (p: order)
FN min : (p,p) > p
max : (p,p) = p
END INTERFACE

SPECIFICATION PROCEDURE minmax (p:order)

VAR x,y:p;

AXIOM 1: x<y 2 min(x,y)=x
2: yx 2> min(x,y)=y
3: x<y o max(x,y)=y
B: y<x o max{(x,y)=x

END SPECIFICATION

REALTZATION PROCEDURE minmax(p:order)
FN +min (x,y:p) RETURN (z:p)
IF lesseq(x,y) THEN z:=x
ELSE z:=y
END IF
END FN
FN smax (x,y:p) RETURN (z:p)
IF lesseq(x,y) THEN z:=y
ELSE z:=Xx
END IF
END FN
END REALIZATION

Fig. 3 procedure module minmax



INTERFACE TYPE array(p:any)
FN create: (int,p) > @
high: @ » int
fetch: (@,int) » p
OP store: (@] int,p)
shrink: (€])
stretch: (@|p)
END INTERFACE

Fig. 4 type module array

INTERFACE >ROCEDURE arrayminmax (p:order)
EN arraymin : array(p) - p
arraymax : array(p) - p
END INTERFACE

SPECIFICATION PROCEDURE arrayminmax (p:order)
VAR x:array(p);i:int;
AXTOM 1: C<i a ichigh(x) 5 arraymin(x)<x[1i]
2: 3i(Cgi A ic<high(x) a arraymin(x)=x[il)
3: Ogi a ichigh(x) 5 x[iJcarraymax(x)
4: #;(0<i a ichigh(x) a arraymax(x)=x[i])
END SPECIFICATION

REALIZATION PROCEDURE arrayminmax (p:order)
FN yarraymin (a:array(p)) RETURN (z:p)
IF high(a)=C THEN z:=alC]

ELSE z:=alhigh(a)];
shrink(a|);
z:=min(z,yarraymin(a))

END TIF

END FN

FN varraymax (a:array(p)) RETURN (z:p)
IF high(a)=C THEN z:=alC]

ELSE z:=zalhigh(a)l;
shrink(al);
z:=max(z,+arraymax(a))

END TF
END FN
END REALTZATION

Fig. 5 procedure module arrayminmax

INTERFACE PROCEDURE arrayio
FN intarrayread : - array(int)
ENDINTERFACE

Fig. 6 procedure module arrayio

MODULET arrayminmaxgo
VAR a:array(int);
a:zintarrayread;
SWRITE("

max=");

IWRITE(arraymax(a));

SWRITE("

min=");

IWRITE(arraymin(a))
END MODULET

Fig. 7 modulet arrayminmaxgo
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