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Haskell TlZ I XTHI |

(defun fibonacci (n)
(let ((x 1) (y 1) (1 3))
(while (<= i n)
(setq y (+ x y)) Gmmm AZEXEUTHHE
(setqg X (- v X)) = RENEUTHAE
(setg i (1+ 1i))) Gmem ZEXEULTHA

Y))
fibonacci :: Int -> Integer
fibonacci [n| = |£fib [1|[0][1
where
fib m|[X]|[y
| n == = [y
| otherwise = |fib [(m + 1)[y| (X + ¥)




Haskell ® > /\1)LIET A k

N EXDEDRERIIRES 1730
s NENDREDOBARIIRESND

= Haskell TldH 5D BGEMAMEREIND

fibonacci :: Int -> Integer
fibonacci [n| = fib |1||0]|1 Hesa X 1o Al
where

fib :: Int->Integer->Integer->Integer
fib m||(x||y
| n == m

Y

| otherwise fib [(m + 1) [y] [(x + V)
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Haskell [CIZBIZEHE LI B5HDH L)

unsigned int + int

ATHREZR
void *, Object

EARBBICHERNET—%
NULL, null, nil, None
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QuickCheck - T1{d] ?

" EHOMHEZTNRT B
prop_doubl eSort :: [Int] -> Bool
prop_doubl eSort xs = sort xs == sort (sort Xxs)

BT ANT—RAZEABHTERLTINDS

> qui ckCheck prop_doubl eSort
+++ OK, passed 100 tests.
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Haskell Tl3B TN NS

ol UE AN
= QuickCheck H'& X A X
sort :: Oda=>1([a] ->[a]
| ookup :: EQ a => a ->[(a, b)] -> Maybe b
delete :: EQ a => a -> [a] -> [4a]
" BERANH 20 H LG WEE
= HUnit "B R A X (22 712)

hGetLine :: Handle -> 10O String
witeFile :: FilePath -> String -> 10 ()
forklO:: 1O0() -> 10 Threadld
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QuickCheck 9 & L)\

" QuickCheck 72 &, ERRISETILEERERU
ERIBIT BT

prop_nodel x xs =

| 1 near Search x xs == binarySearch x xs
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Simon HENGEL S AIEE - 1=

"doctest 11
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doctest > T{A] ?

= Python D RF 2 XV MCFIBEHIZE < THEA

def factorial (n):
"""Return the factorial of n,
an exact integer >= 0.
|f the result is small enough to fit in an int,
return an int. Else return a | ong.

>>> [factorial(n) for n in range(6)]
[1, 1, 2, 6, 24, 120]

>>> factorial (30)
265252859812191058636308480000000L

| nport math

I f not n >= O:
rai se ValueError("n nust be >= 0")

"FEAZEEBICTANTES
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Haskell D ka2 X2k - YV —)LIE

Haddock
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Haddock

B XY RNDOHRICRFI XY REEL
REY—I TV INEZINTWVND

-- | "unlines’ is an inverse operation to 'lines’.

-- It joins lines, after appending a term nating
-- newine to each.

unlines :: [String] -> String
unlines [] =[]
unlines (l:ls) =1 ++ ’'\n" : unlines Is

= Haddock 4R 9 % HTML
unlines :: [String] -> String ‘Source
unlines IS an inverse operation to lines. It joins lines, after appending a
terminating newline to each.
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OA—R70OvJ7IMEZSDH?

s J—R7AOVIVREON—7 7 7i& " >"
= Data.Map & D
- | /1Q1)/. I's the map enpty?

- > Data. Map. null (enpty) ==
- > Data. Map.null (singleton 1 'a’) ==
null :: Map k a -> Bool

null Tip = True
null (Bin

s AR ERS &
EINHNTE IHHERDDHS57RL

s EELERS & FIRAIEIEXXAFIU 2L

True
Fal se
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MAGBEO~N— 7y 7

= Simon HENGEL S AD ">>>" Z#E A
n I EHERTHIRAMZE MR T S

>>> | ength []
0

RV —TYIABEITS
>>> witeFile "tnpfile" "Hell o"
>>> readFile "tnpfile"
"Hel | 0"

=FIAEEITD
>>> head []
*** Exception: Prelude. head: enpty I|i st

= Haddock 2.8 L{f& T#IFA R BE
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doctest D EIRE

® Haddock O XY KD SFEBEHIZEYID B
= 0.5.2 LLETIE Haddock API % Fl]FH
= 0.6 LIf%I% GHC API %= #IFH

" GHCi T U T, XZFF THHRZ L
mdoctest ANV RETZATZURBEEDH S

= 0.6.x LUEIIE. B &I GHCI ## & U TuWL /-

m0.7 LIEIZ., EY 21—/l &IC GHCI &89 %
S RETT =D o
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MERDOD~NY—T7 7V T

= | UARFZED "prop>" ZEA

8 J)XT A=Y DIFWEE
prop> Data. Map. null enpty == True

) NTA=5DHBHEEIFELEYT
mBE, B - F v THRD
prop> \xs -> sort xs == sort (sort (xs::[Int]))

s \MEZBEMDTL Ty I RAFEBE LW

prop> sort xs == sort (sort (xs::[Int]))

= [ D Haddock THIABBEEIC /RSB FE
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EDXOTCTLIAYV I RZREOMT?

® haskell-src-exts TH/N—XTE BT E...
"GHCIi A T< 5!

> sort xs == sort (sort (xs::[Int]))
<interactive>:1:6: Not in scope:. ‘Xxs’
<interactive>:1:24: Not in scope: ‘XS’

" COFITIE"\xs -> " BFEZIELW
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QuickCheck DFR&X

= 2.3 LR

> qui ckCheck $ length [] ==
+++ OK, passed 100 tests.

ERIIATINDZD T, True & DLLEAY 100 [o]

my2.47 LI

> qui ckCheck $ length [] ==
+++ OK, passed 1 tests.
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d—F—4—2
> valid $ deleteMn $ deleteMn $ fronlLi st
[(i,())]i <- [0,2,5,1,6,4,8,9,7,11, 10, 3]]

Fal se
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Trystan SPANGLER S A IS o 7c

"Hspec 1,

43




Q) Hspec > T ?

A) Ruby @D Rspec @ Haskell hx
Rspec (& BDD DEF




Q) BDD (Behavior Driven Development)
> T 7?

A) TDD (Test Driven Development)
DTARA=RZFZRFDERETES L

THRENEBT AN EUVUTEZS
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Hspec D]

s FEOI—F—4—2X

descri be "deleteMn" $ do

It "maintains the balance even if applied doubly" $
valid $ deleteMn $ deleteMn $ fronli st
[(i::Int,())]i < [0,2,5,1,6,4,8,9,7,11, 10, 3]]
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IO @D setup & teardown

s ENEEE-RTTES L
wi t hDB action = bracket
(connect Sqglite3 "ny. db")

di sconnect
action

descri be "dat abase adaptor" $ do
it "returns 23, when 23 is selected" $
wthDB $ \ connection ->
run connection "select 23;" ‘shoul dReturn’

23
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Haskell "¢ BDD (1)

1) Y7 =Fv EEBEZEES

rev :: [a] -> [a]
rev = undefi ned

= B#E L undefined T
o undeflned TlE. RITRICE ZTESZONDH SR
= undefined D1X10 D [T placeholders 1 7> U ®D
notimplemented & todo H & X A X

H EE@ I//\\\}I/T an-l_—g_%) (_-
B Z5TNIFBENERZENTIND
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Haskell "¢ BDD (2)

(2) Haddock R ¥ 1)L T1— ROtk ZE<
-

- 'rev @s@returns the elenents of @Xs@
- in reverse order. @s@nust be finite.

-- >>>rev [1, 2, 3]
- [3, 2, 1]

- prop>rev [] ==rev []

- prop> rev (xs++ys) ==rev ys ++ rev (xs::[Int]
- prop>rev (rev xs) == (xs::[Int])

rev :: [a] -> [a]

rev = undefi ned

2 2T 0 TOOEREVDRWLWHENSD B

51

. —




Haskell "C BDD (3)

(3) Hspec R 7 1)L THFEERDTKRZE<

descri be "rev" $ do
It "returns the first elenent in the | ast"
property $ \xs -> not (null xs) ==>
head (rev xs) == last (xs :: [Int])

it "returns the last elenent in the first”
property $ \xs -> not (null xs) ==>
| ast (rev xs) == head (xs :: [Int])

= 21T U TCSCEREVWD R WDHMEDL D B

$

$
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Haskell "¢ BDD (4)

(4) EET D

rev :: [a] -> [a]
rev = foldl (flip (:)) []

= doctest & Hspec DT A KD IANT
BAETEIEZZEDIRT

= Cabal TEFEELU THE<LDAERAX

mcabal test

test-suite doctests
t ype: exitcode-stdio-1.0
mai n-is: doctests. hs
bui | d- depends: base, doct est

test-suite spec
t ype: exitcode-stdio-1.0
mai n-i s: Spec. hs
bui | d- depends: base, hspec
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EEREBEERETIEHDITEA
" BEEMNHEBZS, FIEEULT
rev = foldl (flip (:)) []
mghc-mod R ETHR ULV T ZF v ZiEAL

rev :: [a] -> [a]
rev = foldl (flip (:)) []

O SFEEEZENTHEVNWTULLD
-
- >>>rev [1, 2, 3]
- [3,2,1]

rev :: [a] -> [a]
rev = foldl (flip (:)) []
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Simon HENGEL S A5 D &EFEL
(doctest DEE. Hspec DEELE)

Hspec ICE& D 7% L\?I‘)%ﬁéb\‘% S5

github @ issue ICE#HKL TH
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