[maBa 5. CucTeMbl UCMOSTHEHNS (PYHKUMOHANbHbLIX NporpamMm
5.3. OyHKUMOHaNbHbIE MOAENM NOCNeaoBaTeSbHbIX NMPOLIECCOB

PaccMoTpyM NpocTon A3blK MMMNEepPaTMBHOIO NPorpaMMnpoBaHus 6e3 dyHKLNNA,

nepexonoB N CIMOXHbIX CTPYKTYP AaHHbIX.

BbipaxeHusi:
0 Llenble yncna:

a npOCTbIe nepeMeHHbIe Uesioro Tuna.
1 YHaprle 7 6VIHaprIe onepaunn c ueribiMn pesyrbrataMun:

[0 Jlornyeckne KOHCTaHTbI U Bblpa*XeHn4 (HO HE nepemeHHble):

Onepamopsi:
0 NycTton onepatop:
0 MNpuceanBaHue:
[0 NocnepoBaTtenbHOE UCNOSTHEHNE:
[0 YcrnoBHbIN onepartop:

0 Onepatop uukna:

12 25 0

X myInt
(x+12) * (y-1)
not (x < 5)

skip

X = X+1

begin s1; s2; ... end
if b then s1 else s2
while b do s

I'Iporpamma HaYvnHaeT pa60Ty B COCTOAHNN, 3aaHHOM COBOKYIMHOCTbIO 3Ha4YeHnn nepeMeHHbIX
(Hanpmmep, 3alaHHbIX onepaTtopomM BBOAa JJ,aHHbIX), a pesynbrart nporpamMmmbl — KOHEHYHOE COCTOAHUE

(Hanpumep, BbiBeAEHHOE B KOHLIe paboTbl onepaTopoM BbiBOAA).
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[Mpnmep nporpamMmmei.

PaccmoTpum nporpaMmy BbluMcrieHus doaktopuana.

begin f := 1;
while n > 1 do begin B HayanbHOM COCTOSIHUW CYLLIECTBEHHO TOJNbKO
f:=f *n; 3Ha4yeHne NepeMeHHON N; B KOHLEe paboTbl pesynbraT
n :=n -1 onpegensieTcsl 3HadeHnem nepemeHHon f.
end
end

Mpexae Bcero, nepesenem nporpammy B Bua, yaobOHbIN Ans 06paboTKu.

data Expression = { npeacTaB/ieHMNe BblpaxeHWn }

data Operator = { npeacTaB/ieHMe onepaTopos }
data Context = { npeacTaB/ieHMe KOHTEeKCTa MnepemMeHHbIX
+
[1Ba cnocob6a o6paboTku 1 UCNOSTHEHMS NPOrpaMmbl:
0 MHTepnpeTauus: interpret :: Operator -> Context -> Context
0 Komnunaums: compile :: Operator -> (Context ->
Context)

Ha camom derne oba criocoba rpedcmaesrneHbl 00HOU U mou Xe KappuHaoeol ¢byHKyueu!
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[MpencraBrieHne BblpaXXeHUn 1 NnporpamMmm.

data Expression = Integral Int | Logical Bool
| Variable String

| Unary String Expression

| Binary Expression String

Exeression ,
ata Operator = Skip

| Assignment String Expression
| Sequence [Operator]
|

If Expression Operator

Operator

type Context L YoaleiRgpressians@BRygtor

interpret :: Operator -> Context -> Context

eval .. Expression -> Context ->

Ewpréssion:: String -> [Expression] ->

E6Bie§@%?ﬂtegral n) _ = v

eval v@(Logical b) _ = v

eval (Variable x) ctx = assoc X ctx

eval (Unary op ex) ctx = 1intrinsic op [eval ex ctx]

eval (Binary el op e2) ctx = 1intrinsic op [eval el ctx, eval e2
ctx

int;insic " [(Integral a), (Integral b)] = Integral
fatbinsic "-" [(Integral a)] = Integral
{r@pinsic "and" [(Logical a), (Logical b)] = Logical (a &&
b)
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ilcnonHeHne onepaTopos.

replace :: String -> Expression -> Context ->

FngSéE x val = map (\(y,v) -> (y,if x ==y then val else
V))

Hanpumep:

replace "f" (Integral 20) [("n", (Integral 4)), ("f", (Integral

Rddr s pesynsrate [("n", (Integral 4)), ("f", (Integral 20))]
interpret :: Operator -> Context -> Context

interpret Skip ctx = Cctx

interpret (Assignment x expr) ctx = replace x (eval expr ctx) ctx
interpret (Sequence []) ctx = CctX

interpret (Sequence (s:seq)) ctx = interpret (Sequence seq) (interpret s

ctx)
interpret (If expr s1 s2) ctx

case (eval expr ctx) of
(Logical True) -> interpret s1 ctx
(Logical False) -> interpret s2 ctx
interpret oper@(While expr s) ctx = case (eval expr ctx) of
(Logical True) -> interpret oper (interpret s
ctx)
(Logical False) -> ctx
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Mprmep KOMNUMSALUMN U UCAOMNHEHUSI NPOrpaMMbl

begin f := 1;
while n > 1 do begin
f :=f *n;
n :=n -1
end
end
program =
Sequence
[(Assignment "f" (Integral 1)),
(While
(Binary (Variable "n") ">" (Integral 1))
(Sequence
[(Assignment "f" (Binary (Variable "f") "*" (Variable
"n"))),
(Assignment "n" (Binary (Variable "n") "-" (Integral
1)))]1)
compile program - (byHKUMS Npeobpa3oBaHNs KOHTEKCTOB

interpret program [("f", (Integral 0)), ("n", (Integral
3))] [("f", (Integral 6)), ("n", (Integral 0))]
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