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1| — ZEFOIa—F— 3 VEMAEK

2 | selectIfElseBoolNegOps :: Module_ -> [MuOp]
3 |selectIfElseBoolNegOps m

4 = selectValOps isIf convert m
5 where isIf :: Exp_ —-> Bool

6 isIf If{} = True

7 isIf _ = False

8 convert (If 1 el e2 e3)

9 = [If 1 el e3 e2]

10 convert _ = []

11

12 | - BHEHEDI 2—FT— ¥ 3 VB

13 | selectIfElseBoolNegOps :: Module_ —-> [MuOp]
14 | selectIfElseBoolNegOps m

15 = selectValOps isIf convert m
16 where isIf :: Exp_ —-> Bool

17 isIf If{} = True

18 isIf _ = False

19 convert (If 1 el e2 e3)
20 = [If 1 el e3 e3]
21 convert _ = []
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module Examples.AssertCheckTest where

import Test.MuCheck.TestAdapter.AssertCheck

gsort :: [Int] -> [Int]

gsort [] = []

gsort (x:xs) = gsort 1 ++ [x] ++ gsort r
where 1 = filter (< x) xs

r filter (>= x) xs
uncoveredDummy :: Int -> Int
uncoveredDummy a = 0 + a

{—# ANN sortEmpty "Test" #-}
sortEmpty = assertCheck $ gsort [] == []

{—# ANN sortSorted "Test" #-}
sortSorted = assertCheck $ gsort [1,2,3,4] ==
[1,2,3,4]

{—-# ANN sortRev "Test" #-}
sortRev = assertCheck $ gsort [4,3,2,1] ==
[1,2,3,4]

{—# ANN sortSame "Test" #-}
sortSame = assertCheck $ gsort [1,1,1,1] ==
[1,1,1,11]

{—# ANN sortNeg "Test" #-}
sortNeg = assertCheck $ gsort [-1,-2,3] ==
[_21_11 3]
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Total mutants: 19 (basis for %)
Covered: 13
Sampled: 13
Errors: O (0%)
Alive: 1/19
Killed: 12/19 (63%)
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1 | -- original f1
2 |fl :: Int —> Int —-> Int
3 |fl x y = (succ x) ‘div‘ (succ y)
4
5 | -—— mutant f1
6 |f1 :: Int -> Int -> Int
7 |fl x y = (succ y) ‘div' (succ x)
8
9 |test = f1 3 3 == 1 -- True
4 GIEEH
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1 | —— original f2

2 |f2 :: Int -> String -> String

3 [f2 1 s = "1_" ++ s

4 |£2 2 s = "2 " 4+ s

5 [f2 _ = "other_num_" ++ s

6

7 | -—— mutant f2

8 [f2 :: Int -> String -> String

9 [f2 1 s = "1_" ++ s

10 [£f2 2 s = "dummy_string"

11 | £2 _ = "other_num_" ++ s

12

13 |test = £f2 1 "hoge" == "1 _hoge" -- True
5 NESHZ

1 | -- original f£3

2 |£3 :: Int -> Int

3 | £3 x

4 | x <1 = x

5 | otherwise = x + 10

6

7 | -—— mutant f3

8 [£3 :: Int -> Int

9 | £3 x

10 | x < -1 = x

11 | otherwise = x + 10

12

13 [test = £f3 1 == 11 —-- True
6 5 iz

1 | -—— original f4

2 |f4 :: [Int] —-> Int

3 |f4 x = foldl (-) 0 x

4

5 | -—— mutant f4

6 |[f4 :: [Int] —-> Int

7 |f4 x = foldr (-) 0 x

8

9

10 |test = f4 [0,1,0] == -1 —-- True

7 BAHIAGBBBE

DATHDOABLE, 10 7HD & DIZX I —EHIANE = Ha
25,

MEREDI1—FT—>3av

Int, Float, Double B{ O EHIZ < A F A% {11} 5. 6
DAFHIZRNSERH 1 % 10 THDO K S 1T-1 ZHMNT THE
SR 5.

IOIa—F—Yavitld, TANTBT T A
WIZHIHEAE T (-) 28 EROBEBETLEXIANT 3
NegativelLiterals iR HETH 5.

AAHERBROI1—FT—V 3V
foldl & foldr OEEZITS. K7D 3fFHD foldl
#T7TITHD foldr "NEE#Z 5.
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—-— original f£5
f5 :: Bool -> Bool -> Bool
f5 x y = not x && y

—-— mutant f5
f5 :: Bool -> Bool -> Bool
f5 x y = not x || y

© 00 N O Ut b W N

test = f5 False True == True -- True

8 GBHIHE T E

1 |lelemt (x : xs) =t < x || elem t xs

elem _ [] = False

9 elem BBOBEET A MBEI 2 -2V 1

1 |elem t (x :
elem _ [] = False

Xs) = t <= x || elem t xs

E 10 elem FABDEET A M#EEI 2 —X > b 2

1 |zip [] _bs = []
zip (a : as) (b : bs) = (a, b)

: zip as bs

B 11 zip BHOFET A M@EEI 2 —&X Y b
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6. &L
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6.1 EB&1
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6.1.1 BEETA MDA
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DTV a— I\BE;AI zip DFHFHEFEOE E T A - % i
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1 |module Examples.QuickCheckTest where

2

3 |import Test.QuickCheck

4

5 |pencil :: Int -> (Int,Int) -> (Int,Int) ->
Int

6 |pencil n (a,x) (b,y) = min (x * sub a) (y *
sub b) where

7 sub k = (n+k-0) ‘div‘ k

8

9 | {-# ANN testl "Test" #-}

10 |testl n (a,x) (b,y) = pensil n (a,x) (b,y) ==

min (x * sub a) (y * sub b) where
11 sub k = (n+k-1) ‘div‘' k

12 BEWYLERMEDS VA ATF A M E#RIa—&Z Vb

1 |Total mutants: 169 (basis for %)
2 Covered: 169
3 Sampled: 169
4 Errors: 25 (15%)
5 Alive: 25/169
6 Killed: 119/169 (70%)
13 eclem BAHOBEET A MEBEI 2 —X > b 1
’E%’Eéﬁllﬁlﬁi WETFANAAS = 2T DHRIFEEDI1IR5
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B 12 12 n ADFHES 2 O HH S WY 2B % &S
ﬁf%k?éﬁif%é BB OB R 1 2 R

XD, GBIZESTIVRLT AN 2TDIRITEZ
t#f%é&vkacfm 5. BARNRMEAE 7T X b
AL — N ONFIIATEOANER A2 ITHRMAT 5.

6.1.3 =R 1 DR

EEBRE D, TOTAMAAL— MIEMBZRRMEENZ S
ZXiz& b, MuCheck BWZDRMAERETETNWSZ &
PHERTE /2. Thizky, AFHEIZLETAMNAAS—L
DRIGRENARETH 2 Z L 2R LT,

6.2 Bk 2

R EBR A UREEZ R L, Ia—F—Yay
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N EED RIEHBE T & 2 0% Pl T 5.

B 13 1& MuCheck+iZ & % 14 FIDDHHERDOGHTH
5. ZIZTHEEINZ25D Alive I a—X 2 D5L, %

flia—R P TRVWI2—X VB 1RO -7,
6.2.1 MuCheck+Ic & WHREESNEZTAMIA—FD
R B

B elem DT HMTEIZ T, BHEE S0 02 R x5
FETH DN ETAMNAS— b2 BET A 14D I a—
VDM EN, AV TUFIVD elem 1, HERLZW
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elem t (x : xs) = elem t xs || t == x

elem _ [] = False

M 14 BABOFAM@BIa—XY b

1 |test = elem 1 [1..] == True

15 test elem

EEERDIFZLLUBDY A DEEZETITHERERT
DIZFHLT, ME->7zelem X, VA MOFDOERL -V
BEEERDIZBEVAINDORBETCEEZERTS. 2
nizk o, ERY A NESBIZEZBEE, BRELZV
BEENEGEENTOVTHHEDNELE ST, BHEiME 05
LR DEEET S.

D& MBEETF AN ULEWEAE, TAMAL—L
WHE 15 DTF AN T —A&MAB I THOTRT T L
B L8MEE T 5720, MIBTREICRS.

6.2.2 ER2 OFER
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6.3 EE

MuCheck "D I a2 —F—¥ 3 VBMEHIZ L b, MR
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BWZez2zEBH®T2. ZZho, BEIa—FT—Vavik
BT AEIa—RY NEBEINEIEZD, TDIEFEAEDNT
T—IPTANARA— MIHMHINZI 2RV I THBZ
EDbhb.
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7. FEO

AR TIE, BRIz —FT—YavFEIZLVEEEL A
Haskell D X a2 —5—3Y a3 5 A MY —)L MuCheck %
WT, REDHEE (7075307 A OMEKT 2 M
EEgIZ, AFERHEOEERN EICERRIa—& Y
MRERINIZZ R L. 72, TAMAL =D
57 VA LT ANRETET A D EZRWIIRETRERBED ER
BiTole 25, MHTERZTANAAL — MDA LD
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VarvFROEREEEEOT AN FEEMASDETT
ANTBHZEDEEMEERL.

8. HHWIC

6.3 BiTHRAR L DT, RMFENPHRLTETOT T3
VIHBEOKRFMED XS REWT TS T L TIEOE
BB EWED, Ia—F—YarORELEZET L HENE
HEW. LA L, TA MRS — OXRIEOMEIZHER KR
a—F—varvEMABILT, ZEOHEMIa—%
FEERIETUES WREEDLH S, FliIa—X v bD
EREOND ) A R bkD, TOL5RIa—F—
avEFEETLHILIFFELIRY. ZDD, S
Yo TEKDH BB I 2 —F—Y a Vi DONWTEH
TERENRD .

FESBOBEXLT, Ia—F—YaryTFAMOFER
BHIZ, TAMARAS— MTGEMTRET X MEE OER %
WSS 2 ik B onsd, BARNZFEE LT, F
VELTFANREDHBT A NP SRGE Kl TES T A
Nr—2%BEL, MAZENMSEEFEREPIEISNS.
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il

BEHEEK elemZz HEHEYE L.

import Test.QuickCheck
import Prelude hiding (elem)
import qualified Prelude as DONTUSE (elem)
prop = do
NonNegative v

<- arbitrary :: Gen (NonNegative Int)
xs <- arbitrary :: Gen [Int]
let real = DONTUSE.elem v xS
let ans = elem v xs
—— I7—FDA Y-
let errmsg = unwords ["elem", show v

, show xs, "is", show real, "
s Lbut_returned”, show ans]
i EX
return $ whenFail (putStrLn errmsg)
$ ans == real
T i e 25
elem t (x : xs) =t == x || elem t xs
elem _ [] = False

FTAMT— A
print $ elem 'k’ "Haskell”
True

print $ elem ’'E’ "Haskell"
False

print $ elem False [True,True, True]
False

check prop

OK

ANV AV AV AV

A1 elem
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2 | E X

3

4 |HERK zip 2 HEHRYE L.

5 [ (ZOMETIE zipwith b HH TE v,
6

7 |import Test.QuickCheck

8 |import Prelude hiding (zip, zipWith)
9 |import qualified Prelude as DONTUSE (zip)
10

11 |prop = do

12 xs <- arbitrary :: Gen [Int]

13 ys <- arbitrary :: Gen [Char]

14 let real = DONTUSE.zip xs ys

15 let ans = zip xS ys

16 | —— TI7—-KDAvE—Y

17 let errmsg = unwords ["zip", show xs
18 , show ys, "is", show real, "

19 |_.,_but_returned”, show ans]

20 | -- MREST

21 return $ whenFail (putStrln errmsg)
22 $ ans == real

23

24 | 1R

25

26 |zip :: [Int] -> [Int] —-> [(Int,Int)]
27 | zip [] _bs =[]

28 |zip _as [] =[]

29 |zip (a:as) (b:bs) (a,b) zip as bs
30

31 | 7T AMT— A

32 |> print $ zip "ABC" [1..5]

33 |< [("A", 1), ('B",2),('C",3)]

34 | > check prop

35 | < OK

A2 zip
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20183 KA Bk o7
i X

HRIZIIHEPInARABBEIZR 572D T
XEEEIZEWIZT - 2,

MEIANTEFOLEFLTES T,
JWENA 2= lFakty b TxH,
AV TFDNETFTIEpoARLY NTYyHTH S,

BREOFEENBEI 2D BH O T,
wWEFn 2ok y b EEY

n A EIZHRZESI2FTN%E
HHEBEATBEZLIZT B,
(nREBIZTRASICHWAT S
HELNZTWREH RV, )

ZBFEFEL L &,
REFTWVWLSIZRZ0%2RD B EK
‘pencils :: Int -> (Int, Int) ->
(Int, Int) -> Int‘'
zEN,
5l % ‘pencils n (a,x) (b,y) "D &I HEZX 5,
<l—— HABEBAYYY¥y 2 2017 TEME1 ——>
O Fv7UL—»

import Test.QuickCheck

fnalnasdlkfjewkl n (a,x) (b,y)

= min (x » sub a) (y » sub b) where
sub k = (n+k-1) ‘div‘' k
prop = do
n <- choose (1,1000 :: Int)
a <- choose (1,1000 :: Int)
b <- choose (1,1000 :: Int)
x <-= choose (1,1000 :: Int)
y <- choose (1,1000 :: Int)

let real = fnalnasdlkfjewkl n (a,x) (b,y)
—— BEFREK

let ans = pencils n (a,x) (b,y)
—— II—RDAYE—Y

let errmsg = unwords ["pencils", show n

, show (a,x), show (b,y), "is"

, show real, ", _but_returned"”, show ans]
—— HEsT
return $ whenFail (putStrLn errmsg)
$ ans == real
15 A fig

pencils n (a,x) (b,y)
= min (x * sub a) (y * sub b) where
sub k = (n+k-1) ‘div' k

TAMNT—X

print $ pencils 10 (3,100) (5,180)
360

print $ pencils 6 (2,200) (3,300)
600

check prop

OK

ANV AV AV

A-3 pencils




