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1 IlocranoBka 3ajga4un

J11s BBITOTHEHUS JTa00PAaTOPHON pabOTH He0OX0ANMO OBLIO caenaTh caeayolee. Co-
3JaTh IpoekT B stack. Oyuknun 3anucarsh B 6ubjimoreky Lib.hs u orpanu4uTh J0CTyI
K BCIOMOTaTeIbHBIM (hyHKIHsAM. TecTsl 3anucarsh B Spec.hs.

®Oyuknuga 1: Hanumure GyHKIUIO TPOBEPKH PaBEeHCTBA 10 MOjys0 isCongruent
Int -> Int -> Int -> Bool, Koropad Hposepder, paBHbL JIM JABa YUCIAA 110 MOLYJIO
Tperbero uncsa. Mcenoab3yst QuickCheck, npoBepbTe cjeyolie cBOiCTBa:

1. Ecim naBa 4mcaa paBHBI IO MOJYJIIO, TO WX Pa3HOCTb JIEJUTCA HA MOIYJIb:

isCongruent a b m == (modulus (a - b) m == 0).
2. PaBeHCTBO 110 MOJTYJIIO IBJIIeTCS cUMMeTpHYHBIM: isCongruent a b m == isCongruent
b a m.

3. Ecau onHo 4ucsio paBHO APYyroMy, TO OHH PaBHBI IO JTIOOOMY MOIYTIO: €CJIM a ==
b, To isCongruent a b m == True.

®yuknuga 2: Hanmumunre dynknuio filterByPredicate :: (a -> Bool) -> [al
-> [al], xkoropas puABTPYET 3JI€MEHTHI CIHUCKA 10 3aJaHHOMY mpeaukary. llcrnonb3ys
QuickCheck, npoBepbTe CJie/IyIOIINe CBOHCTBA:

1. Bce ssiemenTsl pe3ysbTaTa yJI0BJIETBOPSAIOT IPEJIUKATY: /I KayK/IOTO dJIeMeHTa X
U3 pe3yJbTaTa JOJI2KHO BBIIIOJHATHCA yeaoBue: predicate x == True.

2. JlnmHa pesysbTaTa He IIPEBBIIIAeT JIJIHHY UcXogHoro cinucka: length (filterByPredicate
predicate xs) <= length xs.

3. Ecin npejukar Bcerja BozppamiaeT True, TO pe3yJbTaT COBIaJAET € HCXO/-
HBIM CHUCKOM: ecjid predicate x == True ja Bcex x, To filterByPredicate
predicate xs == xs.



2 OcobenHOCTHU peaI3anm

2.1 ®ynkmng isCongruent

Kon dyHuKIMu 17151 TpOBEePKU YNUCIOBONH KOHTPYIHTHOCTH TIPE/ICTABIEH B TUCTUHTE 1.
Oyuknust isCongruent npunumaer Tpu 4ucia: a, b u d. Ona Bosspamiaer True, eciu
OCTaTKH OT JejieHud a 1 b na d pasubl, u False B IpOTUBHOM Ciy4ae.

Jluctunr 1. OyHKIUA /19 MIPOBEPKU YUCI0BOIT KOHI'PYIHTHOCTH.

1 isCongruent :: Int —> Int —> Int —> Bool
2 isCongruent ab d = a ‘mod‘ d == b ‘mod‘ d

2.2 ®yukuug filterByPredicate

Konx dyuknun /s pUIBTpAIUKA 3JI€MEHTOB CIIMCKA HA OCHOBE IPEJIMKATA MPEeICTaB-
jen B quctunre 2. Oyukius filterByPredicate npunuMmaer npeaukar (predicate) u
crincok ([al). Ona Bo3BpaIaeT HOBBIH CIUCOK, COAEPIKATITHNA TOTHKO T€ IJTEMEHTB HCXO]I-
HOI'O CIIMCKa, AJid KOTOPbIX HPEANKaT BO3BPallacT True.

Jluctunr 2. Oyukims g GUIbTPAIUU CIUCKA 1O [PEJIKATY.

filterByPredicate :: (a —> Bool) —> [a] —> [a]
filterByPredicate _ [| =[]
filterByPredicate predicate (x:xs)
| predicate x = x : filtered Tail
| otherwise = filteredTail
where
filteredTail = filterByPredicate predicate xs
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2.3 Tectbl ang dysaknun isCongruent

Mg TecrupoBanus dbyHKImK isCongruent UCIOIB30BAIUCH CBOWCTBA, IPOBEPAEMbIe
¢ ucnosab3oBanueM 6ubmorekun QuickCheck. Huzke npuBesensl onucanusi TeCTOB, Ipe/l-
CTaBJEHHBIX B JIUCTUHTE 3.

e propCongruentDifference: [IpoBepser, uTo ABa UNCIa KOHTPYSHTHBI IO MOJTYJTIO
m, eCJW M TOJHKO eCJN PA3HOCTh ITUX UNCEs JeJUTCI Ha m 0e3 ocTaTka.

e propCongruentSymmetric: lIposepsaer cuMMeTpHYHOCTH KOHTPYIHTHOCTH, TO €CTh,
€CJIM & KOHIPY3HTHO b, TO b KOHI'PY3SHTHO a.

e propCongruentEqualNumbers: IIposepger, uTo m060€e 4muCIO a BCerJa KOHTPYIHT-
HO camomy cebe 110 JII000OMY HEHYJIEBOMY MOJLYJIIO.

JImcrunr 3. Tectwr qna pyakmum isCongruent c ucnosbzoBanueM QuickCheck.

1 propCongruentDifference :: Int —> Int —> Int —> Property
2 propCongruentDifference a b m =
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m /= 0 ==> isCongruent a b m == ((a — b) ‘mod‘ m == 0)

propCongruentSymmetric :: Int —> Int —> Int —> Property
propCongruentSymmetric a b m =
m /= 0 ==> isCongruent a b m == isCongruent b a m

propCongruentEqualNumbers :: Int —> Int —> Property
propCongruentEqualNumbers a m =
m /= 0 ==> isCongruent a a m == True

2.4 Tectrol png dysknun filterByPredicate

Hnsa rectuposanus gpyukmun filterByPredicate WCHOTB30BAJIHCH CBOMCTBA, MPO-
BepsieMble ¢ ucnoab3oBanueM Oubanoreku QuickCheck. Omnucanue TecToB MpHBEIEHO B
JiucTunre 4.

e propFilterByPredicateSatisfiesPredicate: lIpoBepser, 4TO Bce 31eMeHTHI pe-
3YJIbTUPYIOUIEIO CHUCKA YIOBJAETBOPLAIOT LIEPEJAHHOMY IIPEAUKATY.

e propFilterByPredicateLength: IIposepser, 4To JnHA PE3YIBTHPYIONIETO CIIUC-
Ka HE IpeBbIIIaeT JJIUHY UCXOAHOTI'O CIIUCKA.

e propFilterByPredicateAlwaysTrue: IIpoBepser, 4To ecanm mpeauKaT BCerJa BO3-
BpamaeT True, pe3yJAbTUPYIONINA CITUCOK COBIAAAET C MCXOTHBIM.

JIucrunr 4. Tector qna dyukiun filterByPredicate ¢ ucnonbzosanunem QuickCheck.

propFilterByPredicateSatisfiesPredicate :: Fun Int Bool —> [Int] —> Bool
propFilterByPredicateSatisfiesPredicate (Fun _ predicate) xs =
all predicate (filterByPredicate predicate xs)

propFilterByPredicateLength :: Fun Int Bool —> [Int] —> Bool
propFilterByPredicateLength (Fun _ predicate) xs =
length (filterByPredicate predicate xs) <= length xs

propFilterByPredicateAlwaysTrue :: [Int] —> Bool
propFilterByPredicateAlwaysTrue xs =
filterByPredicate (\ _ —> True) xs == xs

B smctunre 5 npeacrasiena peanusanusg dyaknun filterByPredicate, koTopad He
HpOWIET HU ONMH U3 IMEePedrCJIeHHBIX TeCTOB. A B IUCTHHTe § IpecTaB/IeHa peaJn3alus,
KOTOpas He NPOoHAET IBa U3 TPEX TECTOB, MEPBHIM U TpeTHii.

JIuctunr 5. TTpumep peanusanun dyukiun filterByPredicate, koropast ve mpoiinér un
OJINH TECT.

filterByPredicate :: (a —> Bool) —> [a] —> |a]
filterByPredicate _ [| = []
filterByPredicate predicate (x:xs)
| not § predicate x = x : x : filtered Tail
| otherwise = x : x : filtered Tail
where
filteredTail = filterByPredicate predicate xs
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Jluctuur 6. Ilpumep peanusanun dyukun filterByPredicate, koropast e mpoiigér
MEPBBbIA U TPETHUH TECTHI.
filterByPredicate :: (a —> Bool) —> [a] —> [a]
filterByPredicate _ [| = []
filterByPredicate predicate (x:xs)
| not § predicate x = x : filteredTail
| otherwise = filteredTail
where
filteredTail = filterByPredicate predicate xs

2.5 3aIlyCcK TecTOB

JL1g BBIOJIHEHUS BCEX TECTOB B IIPOEKTE CO3/aH (ailsi Spec.hs, B KOTOPOM olpe/ie-
jgeHa dpyaknua main. OHa moc/Ie10BaTEILHO 3allyCKAET BCEe TECThI, HCIOIb3YsI ONOINOTEKY
QuickCheck. Koj ¢dpyukinn main npuBejiéH B JUCTHHTE 7.

Oyuknusg quickCheck ucnosib3yercs i aBTOMATHYECKOTO TECTUPOBAHUS CBOUCTB.
Omna remepupyer ciaydaiiHbie BXOJIHBIE TaHHBIE, IPOBEPSIET BHIMTOJTHEHNE CBONCTBA HA KakK-
JIOM W3 HUX U co0DIaeT o pe3yjbrarax. B ciydae nposasna Ttecra quickCheck mpemgocras-
JIgeT TIPUMeD JTAHHBIX, HA KOTOPBHIX CBOHCTBO HE BBHITTOJIHACTCH.

,ZLJIH C60pKI/I HpOGKTa 1 BBIIIOJIHEHNA BCEX TECTOB JOCTATOYHO BBLIIIOJTHHUTD KOMaH,ZLy
stack test.

JIuctunr 7. OyHKIud main g 3amycka TeCTOB.

main :: 10 ()

main = do
quickCheck propCongruentDifference
quickCheck propCongruentSymmetric
quickCheck propCongruentEqualNumbers

quickCheck propFilterByPredicateSatisfiesPredicate
quickCheck propFilterByPredicateLength
quickCheck propFilterByPredicateAlwaysTrue



3 Pesyabrarhl paboThl MpOorpaMMEbI

Mpumepsl paboTtsel - isCongruent”
isCongruent 10 12 2: True
isCongruent 10 11 2: False

Npumep pabotw ~filterByPredicate’
filterByPredicate (»5) [1, 6, 3, 7, 2]: [6,7]

Puc. 1. Pe3syabraTsr paboThl IPOTpaMMObI.

Cama mnporpamma JIMIIb BBIBOAUT TpHUMepbl paboThl ¢yukiwmit isCongruent wu
filterByPredicate. Pe3yabrarh e€ 3amycka npeacraBiensl Ha Puc. 1.

laba> test (suite: lab4-test)

+++ OK, passed 100 tests; 13 discarded.
+++ OK, passed 100 tests; 14 discarded.
+++ OK, passed 100 tests; 12 discarded.
+++ OK, passed 100 tests.

+++ OK, passed 100 tests.
+++ OK, passed 100 tests.

lab4> Test suite laba-test

Puc. 2. PesynbraThl 3ammycKa TeCTOB.

PeByJIbTaTBI 3allyCKa TEeCTOB C NOMOIBbI0O KOMaHJabl stack test mpescrasieHbr Ha

Puc. 2.



3aKJII04YeHume

B manmoit pabore OBLT CO3MAH MPOEKT ¢ UCIOAL30BAHIEM Stack, BKIIOYAIOINNNA pas-
paboTKy u TecTupoBaHue JBYyX PYHKIHIT: IPOBEPKH PABEHCTBA 110 MOYJIIO U (PUIHTPAIITT
cnucka 1o npejukary. Jrg Kaxx ot pyHknun Oblin HATUCAHBI TPU TecTa. TecThl 3aImyc-
KalOTCS Ha CreHEePHPOBAHHBIX JaHHBIX ¢ TOMOIBI0 QuickCheck. OHu mOATBEPKIAIOT KO-
PEKTHOCTH peasim3alnu 3Tux yHkuit. B xoe BrimoHennst 1abopaTopHoii paboThl ObLIN
HOJIy4eHbl 0a30Bble 3HAHUA 00 aBTOMATUYECKOM TECTHPOBAHUU IIPOTPAMM, HAIUCAHHBIX
Ha s3pike Haskell.



Cnoucok JutTepaTyphbl

[1] Hackage — QuickCheck: Automatic testing of Haskell programs, URL: https://
hackage.haskell.org/package/QuickCheck, [dara obpamennsa: 19.11.2024
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