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°Xs ++ ys
- YAk xs & ys DFEELIZUARNIRT
o (++) : : [a]->[a]->[a]
- EfeEDERET

append. hs

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

¢

xs ++ ys = if null xs then ys
else (head xs): (tail xs ++ ys)
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- reverse Xs
- YA+ xs #REELIZARMERT

- reverse: :[a]->[a]

rev.hs

rev xs = if null xs then []
else append (rev(tail xs)) [head xs]

reverse xXs = rs xs []

where rs xs ys = if null xs then ys
else rs (tail xs) ((head xs) :ys)

- rs XS ys
- xs *REESHE T ys EMEE LI RAMEFIRT

- reverse Xs == rs xs []

- rs % xs [CTBH9 55 El#r A8 THES
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- JRAMZBET BT NANALY A MNIEHRATES.
- [1,2,3] ++ [4,5,6] :: [Int]
* [True,False] ++ [True] :: [Bool]

o (++) : : [a]->[a]->[a]
- a l3BLH
- a [FLVAWNWALREZBE{KE (instantiation) S5
- a [FRICE(ZEFKIEESNELLTIE G0y
- [1,2,3] ++ [True,False] [ITIEE ++ DEDEKILTEET S

- %8RI %k (polymorphic function)
ca ldBRTHZESOREHFOEN
- FA—N—O—FEIFELS
- BHOBEHFRCARICLT, WRIZIECTESR
- ZHEMEIE, RICEAMIERDOEDERITERTRE



.
Z DD AEEFRDERS

- BIEIEBIRZESTERZLED, 1EBE(CAERSNTLS.

- length xs

- YA xs DEFZRHZFIRT .
- length::[a]-> Int

length xs = if null xs then 0
else length(tail xs) + 1

° sSum XS

- YAk xs DEZEDEEFZIRT .
- sum: : [Int]->Int

sum xs = if null xs then 0
else (head xs) + sum(tail xs)
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- [1..7] == [1,2,3,4,5,6,7]
[x .. y] = 1if x > y then [] else x:[(x + 1) .. yl]

- —EHRTEREZLEANDIELTED
. [1,3..11] == [1,3,5,7,9,11]
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- [1,3..11] == [1,3,5,7,9,11] LREILEZET 5% ap
FEZELEGIL.
- [1,3..11] == ap 1 3 11
- ap [FFEHINEERT S

ap.hs

ap x y z = if x > z then []
else ...

% stack ghci
Prelude> :load ap.hs
*Main> ap 1 3 11
[1,3,4,7,9,11]
*Main> ap 3 7 20
[3,7,11,15,109]
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- BB EBREDIEDLIIZHKD
- EERERI e

¢ Eﬁ%&%i@”%ﬁh&?f%5ﬁ5%&[ square

- BRI B %K

[1,4,9]

‘map f xs

- B £ FURN xs DERETNETNITERALERNEIRT

‘map: : (a->b)->[a]->[b]

% stack ghci

Prelude> let square n = n * n
Prelude> map square [1,2,3]
[1,4,9]

Prelude> map square [1..10]
[1,4,9,16,25,36,49,64,81,100]
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-map Zz B CEELGSLL.
- RAIDERZYZERITAH-0IZ maap ZEE

maap . hs

maap £ xs = if null xs then []
else ....

- xs [2DOVWTHEIREBZEZAD
- xs NEYALDEEITIE, AELESTHR

- ZOTHWEEIZIE, tail xs [ZTmaap ZBIRMICERLI-GERE
head xs [T £f ZEAL-FHERZDEITS.
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- 1o n ETHDFHD2EDIZETE T HEM os Z map LEHLEMD
EZNTWAEBM(CZTHBNLIZLODH) ZF->TERLAEIL.
- 124324524 -+ 412

os3.hs

os n= ...
where square n = n * n
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filter B

- YJRARDHBMNLEHIZEIDDEITEEAS
- filter:: (a->Bool)->[a]->[a]
- filter p xs
- p IFEREZRIEHK
S ) 7f)§ True &7‘;6 XS 0)%%7‘5(-}-&%5‘:

- filter even [1,2,3,4,5] — [2,4]
- even [XEHEMNEINTTARNLEE

- filter odd [1,2,3,4,5] — [1,3,5]
- odd [ZIBEMESIHLFFARDEE

- DIV RAMEKRD DR divisors

divisors x = filter divisible [1..x]
where divisible y = x mod y ==
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- filter ZHA TEZELAGILN.
- BEIDNELRYEZREITAH-0HIZ filteer ZEHE

filteer.hs

filteer p xs = if null xs then []
else ....

- xs [2DOVWTHEIREBZEZAD
- xs NEYALDEEITIE, AELESTHR

- FOTHULEZIZIE, tail xs [T filteer ZHIGHICERALI-HEE
& head xs [ZTDWWT p MEILGHIMNTYRANEES.
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N LUTORBD) AN EETE T HBEE primes ZEZELZSLY.
- primes 10— [2,3,5,7]
- primes 50 - [2,3,5,7,11,13,17,19,23,29,31,37,41,43,47]

primes.hs

primes n = filter isPrime [1l..n]
where isPrime n = ....

- [1..n] DFPLRHBTHILDZEZEXRILELL
- FIBD2 D DHMBRMTHS.
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- Char®
- A-—O—KX=F

- XFTII)L
° lal
e T %V

c IRT—T—HIR

&0 2k 451 =AU S Efapuiy 2K
"\t' ) "\NNN' 10E R FEC D EENNNIZH ST HXF
"\n' AT "\ONN' SHEFN R L D EENNIZH LT HXF
"\r' Elm "\XNN' 16:E R EC D HENNIZH T HXF
"\v' BEAYD "\*X' avkA—)Lx
"\f' WAR— "\'" T WA —k
"\a' ~N)L "\"" T +—b
"\b' INYDAR—ZR "\\'' INYD RS9 (BHBAHWNIENEES)
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RXEINEF DL

BE &k 1= FA 451 =K
toLower toLower ¢ | XF c BNT7INIT7RIYCNDARXFDESINLFEEIRT .
:: Char -> Char ZTRLUNDEEIZIEIXFE c BEFRY.
toUpper toUpper ¢ | XF c NTILIT7FRICNDAXFDEZINXFEIRT .
:: Char -> Char FNLUNDEZEIZIEXFcBEFIRT .
- XFEBMEDE IR
B 155 FH 451 =N
ord ord c XF c DXFI—F&RY.
:: Char -> Int
chr chr n XFIA—FH n DXFFRT.
:: Int -> Char

- |9 BHiIZ Data.Char 2 a1—/JL% import T A2LENHS.

import Data.Char
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- String®#!
- XFDI)AK
- [Char]®

- XFH)TIIL
- "string"
¢ ['s','t','r','i','n','g']
- "Keio"
“ ['K','e','i','0"]

- "abc\ndef\n\"hello\65\tend"



XFANEXFD) AR
- JAMZBET HRERIEXFIIERT HEMNTES.
- XFIDERSZRDD

- length "Keio" — 4

- XFHNEFET D

- "Keio" ++ " " ++ "SFC" — "Keio SFC"

- XF5|EREESED

- reverse "Keio" — "oieK"

- XFHEXFaA—RFDYRMNZT S
- map ord "Keio" — [75,101,105,111]
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F BALNIXFIDTILI7 Y (A~Z, a~z) %1 3{ TORD
XFIZT 9 ZETHESIL T A% caesar Z{ERLLATSON.

- caesar "Keio" — "Lfjp"
- caesar "XYZ123" — "YZA1l23"

caesar.hs

carsar s = ...

- XFIDENENTEBRI NILELL.
- XFOA—FIZEBRLTEZSHET bLOT LD ELNALY.

conv ch = chr(ord ch + 1)

x
i
L
1
L

65
66
90
97
97
122

FFARATOXFEI bLTLE>TLVD.
C FPILTTRYMEFIZRREL LN

N|loc|lo [N|m|>
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- SZoNE=XFIMBIXTHIMNE DN ZTHITET HBEE
palindrome ZE&Z LTS,
- palindrome "WAERLW" — True
- palindrome "#HHBRNHA" — True

palindrome.hs

palindrome s = ...

- XFIEREESE T, BEXFIMEIMERSNIELLN.
c 2D2DNVANFLLDNEINZIHRS.

listEq xs ys = if null xs then null ys
else ...

- xs DREIRBZEZD.
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- n ETDFizz Buzz®D#5|z#1E5 fizzBuzz BEAZ{EYESL.

+ 1~n FTODYRLTTH, SDEHDEZIEHMFTIILGL Fizz, 5DBE
NDEEL Buzz, MANEETIL Fizz Buzz ITEEHZ X ME{EYLS
LY.

° fizzBuzz 7_) ["1","2","Fizz""'4","Buzz","Fizz","'7"]

fizzBuzz.hs

£fizzBuzz n = ... 100X CDFizz BuzzZ &R~

main = purStr (unlines (fizzBuzz 100)) —

* 1~n FTODYRALDENETNDHFEXFIICEESNAD.

C BEEXFIIOREDYRNIENEVDT, HFLXFILEHRT S,
 show: :Int->String
- show 123 — "123"
- map show [1..5] — ["1",6"2" , "3", 6 "4" "5"]
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g 22 PR 451 2K
head::[a]->a head xs JAbxsDFEDERZERY
tail::[a]->[a] tail xs A bxsH O EEDEREZRMYRV U ANERY
null:: [a]->Bool null xs )R bxsMZE) AME L TrueZiRY
length:: [a]->Int length xs JAbxsDRIZFIRT
reverse: : [a]->[a] reverse xs A bxsZEREESE-URANERY
(++) : : [al->[a]->[a] xs ++ ys )R bxs&) AbysZTEFELIZ)RAMNEIRT
map: : (a->b) ->[a]->[b] map f xs DAbxsDERICEZERALEHERDALEIRT
filter:: (a->Bool)->[a]->[a] | filter £ xs ii;;jgii?éﬁﬁﬁL’—CTruem*’@EH%m
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- HEBEERSNTLSEH
C++

© reverse
- length
© sum

- = P& B %K
° map
- filter

- XFEXFH
- XFHNEXFOYRE
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