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- 7RSS LRAFREECUI vs GUI
- CUI(Character User Interface) &7=[&CLI(Command Line Interface)
- BHITEL
« AVINATETATZ)EE->TTOT S LEFE
s TXRRITAREFEH-TTATSLEEL
- GUI(Graphical User Interface)
- BB AEL
o ITAR, AVINAT, TINYABENR—ARELE-TINS
- {5 : eclipse, Xcode, Visual Studio

- CUI
- UNIX (Linux): >>zJL(sh, csh, tcsh, bash)
- Mac OS X: 2—=7})L
- Windows: a<w>R7O> 7k

- TXALIT4H
- UNIX (Linux): vi (vim), emacs
- Mac OS X: TextEdit, mi, emacs
- Windows: notepad, xyzzy

- JEKTF : atom



UNIXDEKROT R

- CUIDER % command arg1 arg2 arg3
- BIT9HATUNEANTS ‘ ' :
- AXURRESIHEEZD 2|
- current working directoryZ1IE L{ERETH_& . .
O 7k

- folder = directory

- T )LDERITUR

avUkR 2R
pwd current working directory % 7= (print working directory)
cd dir T 4L M) %dirlZZ 5 (change directory)
Is dir dirl2®57714 L D—E%EFK R (list)
Is -l dir dilZ$ 5771 ILD—EZF LK (long list)
cat file file® &% % '~ (concatenate)
more file fileDH HHEAR—TF DRR
mkdir dir #FLWLVT LU M) dirE{E L (make directory)
rmdir dir T 1L ) dirgHIB&9 % (remove directory) N o
rm file fileZHIBxd % (remove) < i‘] E]:z"}é, E;?;é)fginggﬁb‘
command < file command® A QZfile 123 (A A)FALI23Y)
command > file command® t N zfilel=¢ H(HAIF AL 3aY)




T7A4ILDHRBEEFIRRT S

- UNIXDcata<w o RIZEf=t D &FHaskel CEWVTHFELELD.
- BANT=TDF7AILDFBERRTS.

cat.hs

main = do cs <- getContents
putStr cs

% ghc cat.hs

% ./cat < cat.hs

main = do cs <- getContents
putStr cs

%

" MEIBEDTALORN)ERT .
- "lcat"lFBREDTALINID "cat"TAT S LEZEKRT S
- Windows TI"./cat" D MHYIZ".\cat.exe"&ELTL=SL .



catZ7A4g S5 L
. gethr:terjts

« TOLAVHRITINDEBREANDEZZAAL.
- BEANDLOHRARAFENDTANTE, —DOXFIELTRY.

- putStr cs
« XFHcsHEZEHDICH DT ST o3

- doz{
- BROT U3 vELMGIBEIZEHEL TLK.
- ECNTT I avhkBddE, £ TRELETS.
- cs <- getContents
- getContents 7 7> a i I L= fER D XFHNEE HcsIZHRET 5.
© EHCSIETNLUEDT I AV TSRIHIENTES.

main = do‘;s <- getContents

utStr cs

|
|  BLAV TR DENY —T SN 3
LATHMES - TOyoiEE
. COVCED BTN,



E ZEZT4H (lazy evaluation)

cat.hs

main = do cs <- getContents

putStr cs
. ge&Contents(I*ﬁ%i’i‘ilb MEDATDITRTE—EIZHEAADHITTIX
FUN.

- CSITBEANICA-DTLAEXFIERLTLS.
- EEDcsDHEIL, SHBEINF-ELZIZHOTIZEA A LTRARATNS.

- putStrikcsHHET7I12RT 5. TOEIZKYEREDIZEA ML
HAEND.
- pUtStrANLE LT HEXFHIZITHRARAEND.
- WERDSDATDZEIZIE, ITIEICHARAENS.

e N i “ Se47ER{E
lazy evaluation eager evaluation
WEITHS-BFICIXLOH TEHET 5 FIZFHEL TLED

BONCGHEZEELE S =g il O R T



&

JtER SLIE D E 2

- BRDEZEZDEITS.

- FEEEMLEZ AL
- ERBOEIXIZE)R ]
- CEEIZBITAXILYARNMZHT=5.

19D

cJAMERICEDEBLNANDZENTELLN.

- BHAADEEREAZEIETELLD (BEEXFEEN).
cN)AMADEZEE T H_EIITELL.

- BRHIEIEELGS.

A

RE




)AR)TZIL

- [1, 2, 3]
- BEF1E2E3D R

. [llaa"’ Ilbb", "CC"]
- 3D2DXFI DR

. [lal, lbl, |Cl]
- 3XFD AR
- "abc"ERILC

- FCEDELD, BLURMIIGZANSIENTEAH
- [1,'c", "string"] (&5 #
- [1, 12, [3]]] [&5F A

- ]

- ZEYRE
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countline.hs

main = do cs <- getContents
print $ length $ lines cs

 FROTOY T LERT

% ghc countline.hs

% ./countline < countline.hs
2
%




countline® %48

countline.hs

main = do cs <- getContents
print $§ length $ lines cs

'’ b\gﬁ;F-
SR ERGL2IEEEF

-'x $ y DEKIE 'x(y)'

- 'length $ lines cs' [X 'length(lines cs)'
- 'print $ length $ lines cs' [&

- print (length(lines cs))
- 'print length lines cs' [&

* (((print length) 1lines) cs)



Countlined)EifftH] (DDF)

'lines' BE#
- XFIETIEITHITE
- lines "aaa‘\nbbb\nccc\n" — ["aaa", "bbb", "ccc"]
* lines "aaa\n" — ["aaa"]
* lines "aaa" — ["aaa"]
* lines "\n" — [""]
* lines "" — []

1ength BE 2k
YRMIDGEANT-EDEEZHZ S

 length [1, 2, 3, 4] — 4

- length [5, 11] — 2

 length [] — O

 length ["aa", "bb"] —2

 length ["aa"] —1

* length [""] —1

* length "string" — 6

 length "str" — 3

- length "" —0

- 'print' BE#
- B NI BHTIaY
- MEIXXXFERNZ) T4 RXEIN5S.



airline-code.txt

- HADMZERFHLDIATAO—F

- See https://len.wikipedia.org/wiki/List_of airline_codes

airline—codwﬂ

Q5 < 40-Mile Air £ MILE-AIR - United States
W9 Abelag Aviation ABG Belgium

M3 ABSA Cargo Turismo Brazil

MO Abu Dhabi Amiri Flight SULTAN United Arab Emirates
GB ABX Air ABEX United States

ZA AccessAir CYCLONE United States

VX ACES Colombia ACES Colombia

C4 Zimex Aviation ZIMEX Switzerland

3J Zip ZIPPER Canada

Z4 Zoom Airlines ZOOM Canada

- BT TRYILN TS
- IATAO—F, =S, a—ILY 12, B4
- LT ora—k:

http://web.sfc.keio.ac.jp/~hagino/fpl8/airline-code.txt
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head.hs

main = do cs <- getContents
putStr $ firstNLines 10 cs

firstNLines n ¢s = unlines $ take n $ lines cs

- LERTAT S LTERET

% ghc head.hs

% ./head < USA-states. txt

Q5 40-Mile Air MILE-AIR United States
W9 Abelag Aviation ABG Belgium

M3 ABSA Cargo Turismo Brazil

MO Abu Dhabi Amiri Flight SULTAN United Arab Emirates
GB ABX Air ABEX United States

ZA AccessAir CYCIONE United States
VX ACES Colombia ACES Colombia

KI Adam Air ADAM SKY Indonesia

z7 ADC Airlines ADCO Nigeria

JP Adria Airways ADRIA Slovenia




A~ D5 EDE A

func arg1 arg2 ---

- BARISEIREERT 5:

- func arg

- BlHA2D0HBIGE:

- func arg1 arg2

- BIEM3IDODIFE:
- func arg1 arg2 arg3

- BB EHYFEA:
- func arg1 arg2 — ((func arg1) arg2)
- func arg1 arg2 args — (((func arg1) arg2) arg3)

func arg1 arg2 = func(arg1, arg2)




FEHDER

func param1 param2 ---- = body

- firstNLines n cs = unlines $ take n $ lines cs
- 'firstNLines' &
- 'firstNLines' [32DMD5/# 'n' & 'es' X ITHYUET .
- BIBIEBEARDORATSRTSEY.
- X{KI¥ 'unlines $ take n $ lines cs'



'unlines

- 'unlines' BEA#%
- 'lines' B$MD .

'& 'take'

- DARDXFHEBATTRYYGEN S DRITS.

- unlines ["aaa", "bbb", "ccc"] — "aaa\nbbb\nccc\n"

- unlines ["aaa"] — "aaa\n"
° unlines [" "] — "\n"
cunlines []—>""

- unlines ["aaaMn"] — ["aaan\n"]

'take n' A

- YALDFEEMN o n BERZEZWMYH LI AN EES.
- YARDY n KYRWEFIZIE, VAMEZEDFFIRY.

- take 3 [5, 2,

4, 6, 8] — [5, 2,

- take 3 [5] — [5]

- take 3 [] — []

- take 3 "string" — "str"

- take 0 [1, 2,

3] - [1

4]
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head.hs

main = do cs <- getContents
putStr $§ firstNLines 10 cs

firstNLines n cs = unlines $ take n $ lines cs

- LDTOTSLE S EEDHLLEWNKSICEZTELLZSILY.

N =
‘I [=]
1L/

BRIZEVWTIHRARETE S I=CELMNFIALTIFZWLNTERA.
FYRTIRARELEDTIERETYOSTUVVEWNWED X, ERREITIALGLERA.
BIE TR TV =ELTEREEBYDNDEZZAEZE VTSN,




'reverse' & 'words'

- 'reverse' %K
- YAFDERD|EFZHERSE I AMERT .
- reverse [1l, 2, 3] — [3, 2, 1]
- reverse [] — []
- reverse '"string" — "gnirts"
- reverse "" — ""
- reverse ["abe", "def", "ghi"]
— ["ghi", "def", "abc"]

- 'words' B4

- XFINZEEHBICHENTS.
- ZER (A7, ITEEV) CHRERRTYLNTLDEDET S.

- words "This is a pen." — ["This", "is", "a", "pen."]
° words w a(l, 2’ 3) w — ["a(llll, "2’"’ "3) "]

° words "a\nb\nc\n" N ["a" , "b" , "c"]

cwords "" — []



R MrE2-2

reverse.hs

main = do cs <- getContents
putStr $ reverselines cs

reverselines cs =

c DF7AIDITEHNEICH AT ETAT S LETRIELESL.

% ghc reverse.hs

% ./reverse < airline-code. txt

zZ4 Zoom Airlines ZOOM Canada

3J Zip ZIPPER Canada

C4 Zimex Aviation ZIMEX Switzerland
Cc4 Zimex Aviation ZIMEX Switzerland
Q3 Zambian Airways ZAMBIANA Zambia

Q5 40-Mile Air MILE-AIR United States




R e [MlRE2-3

tail.hs

main = do cs <- getContents
putStr $ lastNLines 10 cs

lastNLines n cs = unlines $ takelast n $ lines cs

takelast n ss = ...

c T7AMILDREBEDIVITEE DT S5709 S LFTERIELEILN.

% ghc tail.hs

% ./tail < airline-code.txt

R3 Yakutia Airlines AIR YAKUTIA Russia

YL Yamal Airlines YAMAL Russia

Y8 Yangtze River Express YANGTZE RIVER China
IY Yemenia YEMENI Yemen

2N Yuzhmashavia YUZMASH Ukraine

Q3 Zambian Airways ZAMBIANA Zambia

C4 Zimex Aviation ZIMEX Switzerland

C4 Zimex Aviation ZIMEX Switzerland

3J Zip ZIPPER Canada

Z4 Zoom Airlines ZOOM Canada




R e mra2-4&£2-5

countbyte.hs

main = do cs <- getContents
print ...

c D7AILDINA N = HT 5.

countword.hs

main = do cs <- getContents
print ...

- D7AIVDEE#HZTHE NI 5.




R e [b]E2-6

middle. hs

main = do cs <- getContents

putStr $ takeNLines

takeNLines n m cs =

- T7AIVDEAFRDITEE DT SHTOT I LETRESELEEL.

- 1001TDI7 M ILDEFIZIE, 464 TEM561THZH ALESLN.
« T7AINELGELEBI0TULEEHHEDELFT.
- FHATDOEGEICIEBHRITHAH TEZ TS,

EO
UD
5K
H5
HC
RH
HX
Uo
A6
A5

% ghc middle.hs

% ./middle < airline-code. txt

Hewa Bora Airways ALLCONGO
Hex'Air HEX AIRLINE

Hi Fly SKY FLYER Portugal
Hola Airlines HOLA
Holidays Czech Airlines

Hong Kong Air Cargo MASCOT
Hong Kong Airlines BAUHINIA
Hong Kong Express Airways
Hongtu Airlines HONGLAND
Hop! AIR HOP France

Democratic Republic of the Congo
France

Spain

CZECH HOLIDAYS Czech Republic
Hong Kong

Hong Kong

HONGKONG SHUTTLE Hong Kong
China

- Haskell COBHDEIYE (L 'div' TY. /&M #HEETELET.

‘div: 2 — 50




BREET7 O aNFEED

% 151 2K
putStr putStr cs XFHcsEHNTEHT7IaVERY
putStrLn | putStrln cs | XFAesZHAL, RITEHNTEHT7 /a0 %RT.
print print x xDEZHNT LTI av%ERT.
length length xs JArxsDERIZTIRT .
take take n xs ) Abxs DEENonBERZ (TN ANEIRT.
reverse |reverse xs |!JRAbxsZFHBIZHUBERZRIEIRT .
lines lines cs XFHesT Tl EICREILIZ) AN ERTY .
unlines |unlines xs |!X;xsDXFIEHITEHRATOLEFIXFIERT.
words words cs XFHlesTBHED)AMIRETS.

Ty 1 R
getContents getContents An action of reading the standard input




