QuickCheck ona Kotlin

CtyneHT: Muxaunn YepHsaBcKnm
PykoBoautens: MapaTt AXuH



QuickCheck

bubnuoTteka KoMbMHATOPOB AN reHepaunmn criyvYamHbIX
TEeCTOB, NepBoOHa4varibHO HanncaHHaga nog Haskell

IMeeT aHarnoru gng MHOXecTBa APYIMX A3blIKOB

CyuwiecTtByeT npummntmnBHas peanmsauns ang Kotlin B
pamkax npoekta kotlintest

Xo4eTtcsa nmetb HopmanbHbIn QuickCheck ana Kotlin



[1pocTon npumep

fun gcd(a: Int, b: Int): Int = when {
a==0->b
b==0 ->a
a>b ->gcd(b, a)
else -> gcd(b % a, a)
}

property("All integers have GCD of one with one") {
forAll { a: Int -» gcd(a, 1) == 1}
}

property("All integers have GCD themselves with themselves") {
forAll { a: Int -> gcd(a, a) == abs(a) }
}

property(“GCD of a and b equals GCD b % a and a") {
forAll { a: Int, b: Int -> gcd(a, b) == gcd(b % a, a) }
}



[1pocTOon Nnpumep

fun gcd(a: Int, b: Int): Int = when { @) GCDSpec
E :: g : g ) Property: All integers have GCD of one with one
a>b ->gcd(b, a) ! Property: All integers have GCD themselves with themselves
else -> gcd(b % a, a) » ) Property: GCD of a and bequals GCD b% a and a

}

property("All integers have GCD of one with one") {
forAll { a: Int -> gcd(a, 1) == 1}
}

property("All integers have GCD themselves with themselves") {
forAll { a: Int -> gcd(a, a) == abs(a) }
}

property("GCD of a and b equals GCD b % a and a") {
forAll { a: Int, b: Int -> gcd(a, b) == gcd(b % a, a) }
}



[1pocTOon Nnpumep

fun gcd(a: Int, b: Int): Int = when {
== 0 -> abs(b)

== 0 -> abs(a)

< 0 -> gcd(-a, b)

< 0 -> gcd(a, -b)

> Db -> gcd(b, a)

else -> gcd(b % a, a)
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}

property("All integers have GCD of one with one") {
forAll { a: Int -> gcd(a, 1) == 1}
}

property("All integers have GCD themselves with themselves") {
forAll { a: Int -> gcd(a, a) == abs(a) }
}

property("GCD of a and b equals GCD b % a and a") {
forAll { a: Int, b: Int -> gcd(a, b) == gcd(b % a, a) }
}



[1pocTOon Nnpumep

fun gcd(a: Int, b: Int): Int = when { &% GCDSpec
a == 0 -> abs(b) 2 o i .
b == 0 -> abs(a) an Property: All integers have GCD of one with one
a<0 ->gcd(-a, b) =r Property: All integers have GCD themselves with themselves
b <0 ->gcd(a, -b) > (@® Property: GCD of a and b equals GCD b% a and a
a>b ->gcd(b, a)

else -> gcd(b % a, a)

}

property("All integers have GCD of one with one") {
forAll { a: Int -> gcd(a, 1) == 1}
}

property("All integers have GCD themselves with themselves") {
forAll { a: Int -> gcd(a, a) == abs(a) }
}

property("GCD of a and b equals GCD b % a and a") {
forAll { a: Int, b: Int -> gcd(a, b) == gcd(b % a, a) }
}



bonblue npnmepos

forAll(ints(), ints(origin=1)) {a, b->a+b>a}
forAll(bigInts(), bigInts(origin = ONE)) { a, b ->a +b > a }
forAll { str: String -> str.reversed().reversed() == str }
forAll { xs: List<Int>, ys: List<Int> ->

(xs + ys).reversed() == xs.reversed() + ys.reversed()

forAll { xs: Set<Int> ->
xs.groupBy { it }.all { (_, group) -> group.size == 1 }

forAll(oneOf('a', 'e', 'i', 'o', 'i')) { ch -> ch in "aeiou" }

forAll(one0Of(ints(10, 20), ints(30, 40))) { x -> x in 10..20 || x in 30..40 }



bonblue npnmepos

forAll(ints(), ints(origin =1)) {a, b->a +b>a} I, ExampleSpec
L Proposition #1
forAll(bigInts(), bigInts(origin = ONE)) { a, b ->a +b >a } = Proposition #2
. =& Proposition #3
forAll { str: String -> str.reversed().reversed() == str } 1, Proposition #4
forAll { xs: List<Int>, ys: List<Int> -> A IO TS
(xs + ys).reversed() == xs.reversed() + ys.reversed() W Prapasition ¥

(% Proposition #7
forAll { xs: Set<Int> ->
xs.groupBy { it }.all { (_, group) -> group.size == 1}
forAll(one0Of('a', 'e', 'i', 'o', 'i')) { ch -> ch in "aeiou" }

forAll(oneOf(ints(10, 20), ints(30, 40))) { x -> x in 10..20 || x in 30..40 }



[ eHepaTopbl ANA NPOMU3BOSbHbIX KIacCcoB

data class BSTree(var left: BSTree?, var right: BSTree?) {
val size: Int
get() = 1 + (left?.size ?: 0) + (right?.size ?: 0)

constructor() : this(null, null)

'/ leHepaTop pyKamu

val leafGen = Arbitrary(object : Gen<BSTree> {
override fun generate(): BSTree = BSTree()

})

val forkGen = Arbitrary(object : Gen<BSTree> {
override fun generate(): BSTree = BSTree(bstGen.generate(), bstGen.generate())
})

val bstGen = oneOf(leafGen, forkGen)

forAll(bstGen) { tree: BSTree -> tree.size < 3 }



ABTOMAaTUYECKNUN BbIBOO rEeHEpPaTOpPOB
09 NPOU3BOSIbHBLIX KNacCcoB

data class BSTree(var left: BSTree?, var right: BSTree?) {
val size: Int
get() = 1 + (left?.size ?: 0) + (right?.size 7: 0)
constructor() : this(null, null)
}
// Wnu Tak
forAll { tree: BSTree -> tree.size < 3 }

Proposition failed. Counterexample: BSTree(left=BSTree(left=null, right=null), right=BSTree(left=null, right=null))



Shrinking

e /lges B TOM, YTOObI MONY4YNB KOHTPAPUMEpP ANd TecTa,
NonbITaTbCs €ro B KAKOM-TO CMbICINE€ MUHUMU3NPOBATb

e BaxHasa donya QuickCheck, otcytcTBytowas B kotlintest



Shrinking

forAll { x: Int -> x < 42 }

Proposition failed. Counterexample: 42

forAll { xs: List<Int> -» xs.size < 5 }

Proposition failed. Counterexample: [0, 0, O, 0, 0]

forAll { xs: List<Int>, ys: List<Int> ->
(xs + ys).reversed() == xs.reversed() + ys.reversed()

Proposition failed. Counterexample: ([0], [1])

forAll { (first, second): Pair<Int, Int> -> first < second }

Proposition failed. Counterexample: (0, @)



ba3a KoOHTprnpnmepoB

e Ecnun cBoNCTBO ynano Ha KakoM-TO Cry4amHoOM npumepe,
TO COXPaHUM 3TOT KOHTprnpumep B 6a3y

e [lpn nocnenytowmx 3anyckax aToro Tecta B NepPBYIO
oyepeab byaem TecTupoBaTb HA KOHTpNpuMepax n3 6asbl



Bonpochb!?

github.com/mchernyavsky/kotlincheck


https://github.com/mchernyavsky/kotlincheck
https://github.com/mchernyavsky/kotlincheck

