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YnpasneHnue no6o4HbIMU 3 dekTamu

NnaH

0 YnpaeneHue nobouHbIMK 3dekTamm
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YnpasneHnue no6o4HbIMU 3 dekTamu

BbluncnutenbHble 3P eKkTbl

@ KoHTponupyemble

add : Int -> Int -> Int ) o State
o Reader
addSt : State (Int, Int) Int ) e Exception
o ...
2ddTI0 : IO Int J ° He:o;gponmpyeMble
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Asbik nporpammupoBanusa Frank

NnaH

a SA3bIk nporpamMmMupoBanus Frank
@ baszoBble KOHCTPYKLMM
@ Tunbl-3HAYEHUS U TUMbI-BbIYNCIEHUS
@ KoHTponb no6o4HbIX 3pdhexkToB
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Asbik nporpammupoBanusa Frank

A3bIK nporpaMmMupoBaHua Frank

MocnenHss Bepcus npencraeneHa Ha POPL'17 B ctatbe Do be do be do ot Sam
Lindley, Conor McBride, Craig McLaughlin

OcobeHHoCTH

@ Crporag cTparterns BblYMCNEHUN

Anrebpanyeckme TUNbl AaHHbIX

PasneneHve TMNOB-3Ha4YeHHUI 1 TUNOB-BbIYUCIAEHUA
UnTepdeitcbl — curHatypbl 3 dekToB

Onepauumn — 06paboTumkmn 3pPeKToB

O6bI4HblEe DYHKLMK SBNSIOTCS TPUBMANbHBIMU OMEepaTopamMu,
06pabaTbiBaOWMMK NYCTON MHOXECTBO 3P PEKTOB

MonumMopdun3m apdHeKToB OCHOBAHHbIMA HA NMOHATMM OXBaTbIBAOLLErO NONS

' a¢ddekToB (aHrn. ambient ability)
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Asbik nporpammupoBanusa Frank

BasoBble KOHCTPYKUUM

HaTtypanbHble uncna

data Nat = zero | suc Nat

PekypcuBHbIe dyHKLMK

egNat : Nat -> Nat -> Bool

egNat zero zero = true
egNat (suc x) (suc y) = egNat x y
egNat zero _ = false
egNat _ zero = false
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Asbik nporpammupoBanusa Frank

Tunbl-3HaYEHUA U TUNbI-BbIYUCIEHUA

Bbluncnsiiowas ycnoBHas onepaums
iffi : Bool ->

iffi true t
iffi false t

f
f

X->X->X
=t
f

CranoapTHas ycioBHas onepauma
if : Bool -> {X} -> {X} -> X

if true t f
if false t £

t!
f!
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Asbik nporpammupoBanusa Frank

KoHTponb no6ouHbix 3¢dpekToB

NHTeppencol appekToB

O deKT M3MEHAEMOr0 COCTOSHUS

interface State S = get

wn

| put

JPhEeKT NOTEHUMANBHO OLUMOOYHBIX BbIYMCIEHWIA

interface Error = fail : Zero
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Asbik nporpammupoBanusa Frank

KoHTponb no6ouHbix 3¢dpekToB

O6paboTumnku 3 PHeKTOB

O6pabotumk 3ddekTa State

state : S -> <State S>X -> X

state _ X = X

state s <get -> k> state s (k s)
state _ <put s -> k> state s (k unit)

O6paboTunk adpdekTa Error

catch : <Error>X -> Maybe X
catch x = just x
catch <fail -> _> = nothing
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MocTtpoenue napcepos Ha Frank

NnaH

e MNMocTtpoeHne napcepoBs Ha Frank

@ [lapcep Kak KOMBUHaLMs 3hPekToB
@ [Tapcep Kak MOHONMUTHbIN 3 dekT

$

m@’%
o

I A.lykbsiHOB & A. M. TleneHuubiH

\
e

|

&
13
H

&

%,




MocTtpoenue napcepos Ha Frank
Mapcep kak KoMBUHauusa 3 dekToB

Mapcep Kak KOMBUMHauMa 3O EHeKTOB

O6paboTka KOMBMHaLMM 3D PEKTOB
parse :

{[Exrror, State (List Char)] X} ->
(List Char) -> Maybe X
parse p str

catch (state str p!)

A

I A.JlykbsiHoB & A. M. TleneHuubiH

mgq%
Z
§

e
..
~

HE

&

4 Anpens 2017 11/22



MocTtpoenue napcepos Ha Frank

Mapcep kak KoMBUHauusa 3 dekToB

Mapcep Kak KOMBUMHauMa 3O EHeKTOB

O6paboTka KOMBMHaLMM 3D PEKTOB

parse : {[Error, State (List Char)] X} ->
(List Char) -> Maybe X
parse p str = catch (state str p!)

basoBble mapcepbl
item : [Error, State (List Char)] Char
item! = on get! { nil -> fail

| (x :: xs) -> put xs; x}

sat : {Char -> [Error, State (List Char)] Bool} ->
[Error, State (List Char)] Char

'sat p = on item! {c -> if (p c) {c} {fail}}
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MocTtpoenue napcepos Ha Frank

Mapcep kak KoMBUHauusa 3 dekToB

Mapcep Kak KOMBUMHauMa 3O EHeKTOB

Mapcep Ang 3a4aHHOTO CMMBO/A

char : Char -> [Error, State (List Char)] Char
char ¢ = sat {x -> eqChar x c}

MNapcep ong 3a4aHHOM CTPOKM
string : (List Char) ->

[Error, State (List Char)] (List Char)
string str = map char str
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MocTtpoenue napcepos Ha Frank

Mapcep kak KoMBUHauusa 3 dekToB

Mapcep Kak KOMBUMHauMa 3O EHeKTOB

Kom6uHaTop AeTepMUHMPOBAHHOIO BbiGOPa

choose : {[Error, State (List Char)] X} ->
{[Error, State (List Char)] X} ->
[Exrror, State (List Char)] X
choose pl p2 =
on (parse pl get!) { (right _) -> pi1!
| (left _) -> on (parse p2 get!)
{ (right ) -> p2!
| (Left err) -> fail
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MocTtpoenue napcepos Ha Frank

Mapcep kak KoMBUHauusa 3 dekToB

Mapcep Kak KOMBUMHauMa 3O EHeKTOB

KomburHaTopbl nocnenoBaTenbHOCTH

many : {[Error, State (List Char)]X} ->
[Error, State (List Char)](List X)
many p = choose {some p} {nil}

some : {[Error, State (List Char)] X} ->
[Exror, State (List Char)](List X)
some p = p! :: many p
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MocTtpoenue napcepos Ha Frank

Mapcep Kak MOHONUTHBIN 3 dekT

UHTepderic addekta

interface Parser X Y =
fail : Y
| sat : {Char -> Bool} -> Char
| choose : {[Parser X Y] Y} -> {[Parser X Y] Y} -> Y
| many : {[Parser X Y] Y} -> List Y
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MocTtpoenue napcepos Ha Frank

Mapcep Kak MOHONUTHBIN 3 dekT

O6paboTumk 3 dexTa

runParser : (List Char) -> <Parser X Y>Y ->
Pair (Maybe Y) (List Char)
runParser xs r = pair (just r) xs
runParser xs <fail -> _> = pair nothing xs
runParser nil <sat p -> k> = pair nothing nil
runParser (x::xs) <sat p -> k> =
if (p x) {runParser xs (k x)} {pair nothing (x::xs)}
runParser xs <choose pl p2 -> k> =
on (runParser xs pl!)
{ (pair (just _) _) -> runParser xs pl!
| (pair nothing _) -> on (runParser xs p2!)
{ (pair (just _) _) -> runParser xs p2!
| (pair nothing _) -> pair nothing xs
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MocTtpoenue napcepos Ha Frank

Mapcep Kak MOHONUTHBIN 3 dekT

O6pabotumk acddekTa (NnpogomKeHue)
runParser (List Char) -> <Parser X Y>Y ->

Pair (Maybe Y) (List Char)
runParser xs <many p -> k>

on (runParser xs p!)
{ (pair (just ok) rest) ->
cons (pair (just ok) nil)
(runParser rest (many p; k nil))
| (pair nothing rest) -> runParser xs (k nil)
}
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MocTtpoenue napcepos Ha Frank
Mapcep Kak MOHONUTHBIN 3 dekT

Mpob6nemMa roMOreHHOCTHU

runParser : (List Char) -> <Parser X Y>Y ->
Pair (Maybe Y) (List Char) J
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MocTtpoenue napcepos Ha Frank

Mapcep Kak MOHONUTHBIN 3 dekT

Mpob6nemMa roMOreHHOCTHU

runParser : (List Char) -> <Parser X Y>Y ->
Pair (Maybe Y) (List Char)

< Parser Char Char >#< Parser Char (List Char) >
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MocTtpoenue napcepos Ha Frank

Mapcep Kak MOHONUTHBIN 3 dekT

Mpob6nemMa roMOreHHOCTHU

runParser : (List Char) -> <Parser X Y>Y ->
Pair (Maybe Y) (List Char) J

< Parser Char Char >#< Parser Char (List Char) > J

[eTeporeHHbIM CNUCOK C NOMOLLLIO 3K3MCTeHLManbHoro Tmna (Haskell)

data Obj = forall a. (Show a) => 0Obj a

xs :: [0bj]
XS = [Obj 1, Obj ”fOO”, Obj ,C’:l

A




MocTtpoenue napcepos Ha Frank

Mapcep Kak MOHONUTHBIN 3 dekT

UHTepderic addekta

interface Parser =
fail : forall Y . Y
| sat : {Char -> Bool} -> Char
| choose : forall Y . {[Parser] Y} -> {[Parser] Y} ->Y
| many : forall Y . {[Parser] Y} -> List Y
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3aknio4eHue

Pe3ynbTathl

@ [locTpoeHune napcepbl Ha OCHOBE KOMBUHALMK 3D deKTOB

@ WccnepoBaHme BO3SMOXHOCTM OMMCAHMS Mapcepa Kak MOHOIMTHOTO addekTa
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