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c EARMGEIZITUTDOEIGTELDLHS.
- EfalE
- Bool%!
- &
- Int® Integer®, Float#, Double#H
e
- Char®#!
- XFF
- String® = [Char]#
- A7)
- (a,b)#
- AZ=vhk
- (VB
- JX
- [a]®!
- BE®K
- a -> b#!
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F1518DE > F25|HOH > .- > RYEDOE

cadd2 x = x + 2
- Int -> Int

ged x vy = if y == 0 then x else gcd yv (x "mod™ y)
- Int -> Int -> Int

e suum xs = if null xs then 0

else head xs + suum(tail xs)
* [Int] -> Int
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- length BE#
- length [1, 2, 3]
- length ['a', 'b']
. length ["abc", "def"]
- BRIGEO)AMNIERTTEE
- % EE! (polymorphic) B8 %k
- lengthB#NDH
* [a] -> Int

- aldBEH
- map BE%K
° map square [1, 2, 3] ghciz{E->TEZFARS
- map EH#DOE .
- (a->b)->[a]->[b] i stack gft.lc:l.
relude> :type map
map :: (a->b)->[a]->[b]
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- length O#! (X [a]->Int
- length [1,2,3]
- [1,2,3]1 & [Int] THHCENL, BZH a (X Int THHEHRINSD.

‘map length
- map D#! (a->b)->[a]->[b]
- length ®#! (X [a]->Int
- map length MEI [[a]]->[Int] LHERIND.
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E#H2E :: B15IHOE > F25(H0E > - > RYEOCHE

-BEABOEEEET D
- BHOEBEOHITFIvIEND
 BERDSIEDENEEITIRET

length :: [a] -> Int
reverse :: [a] -> [a]

map :: (a->b)->[a]->[Db]
(+) :: Int -> Int -> Int
(++) 1 [a]l] -> [a] -> [a]
putStrLn:: String -> IO()
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- 37 )L (tuple) &1
LD DIEDH. BRGEDEZHAEHE ST EATEE
- BRDEHEIEFETEDTENRES

- 3T LD

- (3, "string") :: (Int, String)

* ("lucky", 7) :: (String, Int)

- (1, "string", [5, 4, 31]) :: (Int, String, [Int])

- ('a', "string", (1, 3)) :: (Char, String, (Int, Int))
« Ak

- 0EZXEDATIL
- Q) 20 ()
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- fst :: (a, b) -> a
- 2ERMDATIVDEIEERFRT

- £st (1, 2) — 1

- £fst ("key", "value") — "key"
°snd :: (a, b) > Db

- 2BRDATIVDE2EFREIRY

- snd (1, 2) — 2

- snd ("key", "value") — "value"
czip :: [a] -> [b] -> [(a, b)]

- zip xs ys [EURL xs EJRys DEREZRZFRBITDOLNEFITILO) A ERT
- zip [1, 2, 3] [4, 5, 6] — [(1, 4), (2, 5), (3, 6)]
° zip [1, 2, 3] ["a", "b"] RN [(1, "a") , (2, "b")]

cunzip :: [(a, b)] -> ([a], [b])
- zip BEAEDOF T, FTILDYARLE)ARDZTIVIZHDET S
- unzip [(1, 4), (2, 5), (3, 6)] — ([1, 2, 3], [4, 5, 6])
- unzip [(1, "a"), (2, "b")] — ([1, 2], ["a", "b"])
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- zip ZHD TEERLTAHILEEL.
- zip :: [a] -> [b] -> [(a, b)]
- zip xs ys [EURb xs EURF ys DERERFBITDOLBWNEZITILDYANERT
- zip [1, 2, 3] [4, 5, 6] — [(1, 4), (2, 5), (3, 6)]
° zip [1, 2’ 3] ["a", "b"] — [(1’ "a") , (2’ "b")]

ziip.hs

ziip xs ys = if not(null xs) && not(null ys)
then ...
else []

- xs BELUY ys ITEHT S5 B8 THEL.
- xs HAHWE ys NEYIMESIE, []
- FO5THWMEEIZIE, xs BEA ys #—D5ELLIEZUANMIHE]
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- unzip B TEZEL THEIL.

*unzip :: [(a, b)] -> ([a]l, [b])
- zip BABIOHET, FTILDIANEVRAND ST IVIZHES B
* unzip [(1, 4), (2, 5), (3, 6)] - ([1, 2, 31, [4, 5, 6])
* unzip [(1, "a"), (2, "b")] — ([1, 2], ["a", "b"])

unziip.hs

unziip ts = if null ts then ([], [])
else ...

- ts [CEHT 50 Elff A THL.
- ts MEYRMGSIE [1 DETIL
- FOTHWEEIZIE, ts Z—D5ELLI=VAMIREIL, Z0HEREZFIA



let =(

let { EH,; EHK,, ETHW,, ... } in K

- let XZfES &, ERXDHP LT TEMNGREZEATESD
- EBRSNEREETOTCAZTET S
- AN TIEERESRI DI EETERL

fn=1et { x =n + 1; (let x = 2 in x + 3)*(let x = 3 in x + 4)
y =n + 2;
z=n+ 3} 4:}
in x * y * z 5 % 7

unziip.hs

unziip ts = if null ts then ([], [1])
else let { t = head ts;
p = unzip(tail ts) }
in (fst t:fst p, snd t:snd p)




let & where £

- where £

EF, where { EH,; EH,, EFs; " }
- EEOHRETTENLGEREZEEZEDZRTEATS

- let I

let { EH,; EH,, TH,;; ... } in X

- KDOPLETTHEDGEREZXDREINEAT D
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- XD where f1% let AZFH>TEFTELLIL.

divisors.hs

divisors x = filter divisible [1. .x]
where divisible y = x mod y ==

\

divisors2.hs

divisors x = let ...
in ...
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- BAIEEA® case A TRHAWAZEMNTES.
map :: (a -> b) -> [a] -> [Db]

map £ xs = if null xs then []
else f (head xs) :map f(tail xs)

@

[]

f x : map £ xs

map £ []
map £ (x:xs)

- INF—2DNDFEFE
- BEUNEI—2
-F_J/\'St 2 (TAILEHA—F)
c )TFZILINE—>
c BT I)LINE—
« YRRINZ—2
« T—HRAVARNSHBINR—




ZRNZ—T | \3—
- RENI—

- EAIFEIZTERYFI S
- BEZETUFLI-EICRET S

id :: a -> a
id x = x

VA L
- JAILEA—RELEENS
- EAREIZTETYFT 5
« TYFLIZEDEHMADFRBIEE [T

const :: a -> b -> a

const x = X

map :: (a -> b) -> [a] -> [Db]
map _ [] = []

map £ (x:xs) = £ x : map £ xs




— w— (o) O (0]
TS)LINF—2 = 3T JLINF—>
c UTSILINF—2
AEETELEZUTIILANELWEEIZTYFT S
cBUE)TIIL, XF)TIIL, XFHI)TIILEESIEMTES

expandTab :: Char -> Char
expandTap '\t' = '@
expandTab c = c

AT I)LINE—
c RTIVIZIYTF T BN F—2
cBTILDREREITYFLET

- AT IWRHIZIZEBD/INFI—DFESENTEET
T SB—2,, 88—, 188—y, o) ]

format :: (Int, String) -> String
format (n,

line) = rjust 6 (show n) ++ " "

++ line
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c YRRINZ—2
c YAMZIRYF T B/ 53—

.r[/§9_>1, /€9_>2/ /\09_'>3I ....]J
last [] = error "last []"
last [x] = X
last (_:xs) = last xs

s T—ARAVANSVRIZLBHINT—
CYRNEZEYRI[11ET: &> THESNTLVET

map :: (a -> b) -> [a] -> [Db]
map £ [] []
map f (x:xs) f x : map £ xs
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- )ALEFER TS append T —ARAAV ARSI VRAINI—%
EOTEERLESIL.

append. hs

append xs ys = if null xs then ys
else (head xs): (append(tail xs) y)

$

append2.hs

append [] ys
append (x:xs) ys
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[@I/NF—2 - H—F
-TR/NF—>
- TRINGA—2Fvh b
- TEHLZR/NR— ]
c INB—UNTRYTFEE, ERAENTHRBIZERESINDS

l1strip str@(c:cs) = if isSpace c¢ then lstrip cs else str

H—H
- INF—=2DRIZN 1ZEE, TDEAIZBoolBE D KXEFELTLETBoolR
MNTrueDNIBES - IFIZBRETEET.
N rlﬁg_?/l /ﬁg_?/z et | jj\_I:J

joinPath :: String -> String -> String
joinPath a b | null a pathSep : b
| last a == pathSep a ++ b
| otherwise a ++ pathSepStr ++ b




caseI\
case I of {

K=y | H—F, > Ry,
| H— |‘A2 >
| H— le >-EQ;;

NE—=2y | H—F, > Ay,
| H— I‘Bz -> g,

} : :

- T IDET/NE—2 ITTFEEH—F,, M\ TruebZ o5& D
X, DELES.

case str of {
mwiw _> mww ;

(c:cs) -> toUpper c : cs

}
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- FHERREA—30) fizzBuzz * case DT —FZF->-TE&ELY
=0,

fizzBuzz.hs

fizzBuzz n = map fb [1..n]

where fb n = if n mod 15 == 0 then "Fizz Buzz"
else if n mod 5 == 0 then "Buzz"
else if n mod 3 == 0 then "Fizz"

else show n

¥

fizzBuzz2.hs

fizzBuzz n = map fb [1..n]
where fb n = case n of {




- INF=URYTFEEOTCHAEER

BEa \G—y 18—y, oo | AR, = EBE,
I jJ_ ‘A2 = E%Az
EEA NIy /ga_sz e ﬁ_pal = E§131
| H— “B2 = E§Bz

- BB IV T A ILHAIF
- FILITPRYCDINLFETIEES
« FILITFZRYMKRXF - INLFE, F, 75 —Xa7, V0T IWVI+—bthblE5

- ROFHIBIEEZLRLY
- case, class, data, default, deriving, do, else, if, import, in, infix,
infixl, infixr, instance, let, module, newtype, of, then, type,
where, -
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- HEMRE4—30 fizzBuzz *EMEEDNDH—FEFH>TEEL
A A%

fizzBuzz2.hs

fizzBuzz n = map fb [1..n]
where fb n = case n of {

m | m mod 15 == 0 -> "Fizz Buzz"
| m mod” 5 == 0 -> "Buzz"
| m mod® 3 == 0 -> "Fizz"

| otherwise -> show m

¥

fizzBuzz3.hs

fizzBuzz n = map fb [1l..n]
where fb n
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- BZENT-FEMNI52FMEIMNFRD leapYear ZTEZELLEILN.
- ATEIYUINDEITSEH2FETHS.
- 1=1=L, 100 TEIYYPIN S FIEDH2F &IF LA,
- LHL, 400 TENYUIN S FIEHH2FET 5.

leapYear.hs

leapYear year ...
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. ff&éﬁ MEZoNT=LE, TOADB# %R I EE monthDays ZE &
A
- 2BFS525FEDEEZITIF298, FRLUSNDEIL28H
- 4R, 6H, 9R, 11RIX30H
- FRLSDARIE31H

s INF— T YTFROH—FEE>TEELGSIL.

monthDays . hs

monthDays year month = ...




- s Aok e
—I,Eliii () EZ
NE—2, BEF 8—r, = K
B EELRICLESIC/NNI—EFHS>TES

- BB DHEAEDOETHLW _IEEEFEEET HD_ENTES

- ERRT_HEREFELTIRICEHN EB#HE  1£T5
- CTIHEEFEEBELTIRSICEN (EEF) 1ET5

U

iﬁ

(|]]) :: Bool -> Bool -> Bool
True || _ = True
False || x = x
& SlEfz EfEE FiEE =T =)
9 "
8 A AN k%
7 * / ‘div’ ‘mod’ ‘rem® ‘quot’
6 + -
5 : ++
4 = /= < <= > >= ‘elem’ “notElem’
3 &&
2 I
1 >> >>=
0 $ $!' “seq’
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CBIMICEADN-EA B, BEIEIALIENSAE BN EH S
TETOTS LEEEHE0N
. EELF1ALAIF1IEBELET.
CBEDT LTI RERT o DN TN EDELET

days.hs

leap year = ...
yearDay year = if leap year then 366 else 365
monthDays year month = ...

days year month day = ...

% stack ghci

Prelude> :load days.hs
*Main> days 2023 11 13
738837

%

- INZEFESIETDBEDEREZHETOIENTEFT
- BAELF1ALIAAEETY.




