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mod! EXP{

pr (INT + BOOL)

[Int Var < Exp] [Bool < Tstl

ops (_+.) (_-.) (_*_) : Exp Exp -> Exp

op -_ : Exp -> Exp

ops (_<.) (_=_) (_<=_) : Exp Exp -> Tst

ops (_and_) (_or_) : Tst Tst -> Tst

op (not_) : Tst -> Tst
)
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mod! PGM{
pr (EXP)
[BPgm < Pgm]
op _:=_ : Var Exp -> BPgnm
op _;_ : Pgm Pgm -> Pgm
op if_then_else_fi : Tst Pgm Pgm -> Pgnm
op for_do_od : Int Pgm -> Pgm

}
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y:=1;x:=y+1
if x <y then t :=x else t :=y fi
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mod* SYSTEM{

pr (PGM)

*[System]*

op _[_] : System Exp -> Int
op _;;_ : System Pgm -> System

System FIRERE Y — b, _[L) IRBAIEE, _;; IHRIER
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eq S [[I: Int]]=1.
eq S [[E + F]] =S [[E]]l +s [[F]] .
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vars XY : Var var T : Tst vars P Q : Pgm
eq S ;; (X :=E) [[X]] =s [[E]] .

eq S ;5 (X :=E) [[¥]] =S [[¥]] .

beq §;; (P; Q) =(S;;P) 55 Q.

bcq S ;; if T then P else Q fi =S ;; P
if S[[T]] = true .

bcq S ;; if T then P else § fi =
if S[[T]] = false .

bcq S ;; for I do P od
if I <=0 .

bcqg S ;; for I do P od =

S;; P;; for I -1 do P od
if (I>0) .

S ;5 Q

S

}
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%SYSTEM> red s[[x + y + 3]] .

6 : Int

#SYSTEM> red s[[(x + y) < 4]1] .

true : Bool
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%SYSTEM> red (s ;; (y :=1; x :=y)) [[x]] .
1 : Int

%SYSTEM> red (s ;; (x :=4 ;3 :=3;

if x < y then t := x else t := y fi)) [[t]] .

3 : Int

B x, y DEEREET D707 A swap DB, EBRICE
BOEEZBL TOLIDEROL D ITHRTHZLNT
EH(eqswap = (Lt :=x ;X :=y ;¥ :=t))
%SYSTEM> red (s ;; swap) [[x]] .

s [[yl]l : Int

%SYSTEM> red (s ;; swap) [[yl] .
s [[x]] : Int
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(S;; PO[[X]] = (S;; P2)[[X]]
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eqswap =t :=x ;X :=y;y:=t;t:=0

eq swap’ = x := (x+y) ;5 := (x -y);
x:=&x-y);t:==0

EEVE, x, 5, t EENUANOERIZONWTHERT

L. S ;; swap [[V]1] == S ;; swap’ [[V]] % ‘red’

awy FTHMT S EENEN true 2B, Lo TE
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op _ll_ : Pgm Pgm -> Pgm
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