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AR5 S LIRS

- 70495 LKFEIRECUI vs GUI
- CUI(Character User Interface) &£7=1&XCLI(Command Line Interface)
- BEHETHERLN
c AVINASESATS)H#FE->TITRT S LR
c TEXRNITA3%FEHTTAT S LEEL
- GUI(Graphical User Interface)
- IRRMEAEN
o IT4R, AVINT, TINVHREDR—RELEHTINVS
- 5l : eclipse, Xcode, Visual Studio

- CUI
- UNIX (Linux): >z )L (sh, csh, tcsh, bash)
- Mac OS X: #—=7)L
- Windows: a<>RK7Oov 7k

: T:’F7\I~I7'»r'3‘
UNIX (Linux): vi (vim), emacs
- Mac OS X: TextEdit, mi, emacs
- Windows: notepad, xyzzy

- JE{KTF:atom



UNIXDEARIOTUR

- CUIDEXR % command argl arg2 arg3
- B1795aVUREANTS ‘ , '
- ORURRESIBESRD 518k
- current working directory=IEL<{FRE T H & SO Tk

- folder = directory

T )LOEKRIATUR

avUR BR
pwd current working directory% & & (print working directory)
cd dir T 4L IR )%dir[ZZ % (change directory)
Is dir dirl2H 5771V D—E%HF R (list)
Is -1 dir dirflZ®H 2774 D—EZFELL{ZFER (long list)
cat file filed & &% 37K (concatenate)
more file fledHPHEIR—DFT DORR
mkdir dir #FLULT oL IR dirz ¥R (make directory)
rmdir dir T 4L dirkEIBR 9 % (remove directory) N o
rm file fileZHIFR9 % (remove) E]ﬁ-ggéggfg éggféf;l,\
command < file command® A AZfileMdIZF B (AANF AL 3)
command > file command® i A&filelZd B (HAUF (LI ay)




T7AILDOHRBZFERRT S

- UNIXQDcata<v Rz =t D ZEHaskellCEWNVTAHFELLD.
- BIAGNTET7AILOHRBERTT S.

caat.hs

main = getContents >>= putStr

% stack ghc caat.hs

% ./caat < caat.hs
main = getContents >>= putStr
%

L IEREDTALON)ERT .
- "./caat" IFIREDTALIR)D "caat" TOT S LEFEKT 5.
- WindowsTId& ". /caat" DM HYIZ". ¥Ycaat.exe" EL TSN,

- "< caat.hs" [FAAZFHERNSTEL, T7AILIZHIYEZ B TILIZEB)Z AL,



cat 704551

main = getContents >>= putStr

- getContents
- RN D ARNZEXFINETHT I Ay

- putStr
- XFHEmKICHATEHT I3y
- putStr [IXFIZEZITEDHEK
- putStrLn [FHFEICHITLI=AY, putstr (FLGLY

- getContents >>= putStr
- getContents M7V avHAMULIZIEE, TDIE(XFS) % putStr [TET

main = putStr (getContents)

- getContents D{EZEE putStr IZT5Z5

- DFRLEHVARLY

- BB TIE—RRIZEHEIEFE AARFE-L>TULVELD T, getContents MNIEIZEHIISN S0+ TIEA
R

- >=ZHOTHHIEIEFZ5A5BENH D (ETH)



N
Z LT (lazy evaluation)

caat.hs

LT

main = getContents >>= putStr

. getContents [FImRNEDAANDT R Te—EITFHAAD HITTIEEL.

;ﬂﬁfﬁh\b@)\ﬁé‘— ZTRYEHOTHL, TNEXFIIZLT putstr ITET HITTIE
d~ \

- RN DANNSELNEXFHIZEEHTHAIHD%E putstr I[TET .

- EREOXFIDHEL putstr NHALELSIELTHLHRAAENS.

e i “ SeATETE
lazy evaluation eager evaluation
WE(ZIEST=RIZIECOHTEHET S FITFHMEBLTLED
FANGHEZELE S HRBRIZFHET S

cIHERMDSANDBHASAZEIZTHASNSD
c RIS DAAIFOSHLITTEIZEESHTTFT T ) r—av(TiE->TLNVS
TS EITHEARAD ESBIL—TEE LV =DITTIEEL



T7AILDITHZHA S
- UNIXTIIweavT U REE-ST, Z7MILDITHEHAHENTES.

$ wc countline.hs
5 21 111 countline.hs

- D7AIVDITEER A ST 0T 5 L%FHaskell TEWNTH K.
- FTOERDLYIZITBITXF('\n")DAHASD T, TOHEHANIE KL,

countline.hs

main = getContents >>= print . countLine

countlLine []
countLine ('\n':cs)
countLine (_:cs)

- FEEOTOYSLEET

% stack runghc countline.hs < countline.hs
5
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T7A1ILDITHZTEHASH(2)

- SRS filter ZRALNSEE DL B?

- ARDHEDMSFHICEILDIZITEE S
- filter:: (a->Bool)->[a]->[a]
- filter p xs
- p ITERIEZRI
- p A True ¢£745% xs DERTZITEEAS.

« T7AIL(XFF]) o ITXF ('\n" ) EIFERYBLTHANIE
BL\DTIE?

countline?2.hs

main = getContents >>= print . countLine

countlLine cs = length(filter eqgln cs)
where eqln ch = ...




. N
$EET

countLine cs = length(filter eqln cs)

s EEFOFA
< 'f $ x' DERKIE '(f x)°

countLine cs = length $ filter eqln cs

- A DEREFLOTHEINZEBI 5T LM AHE
- '£$g$XI[E'ES (g8 x)EEKRTD

head (tail (tail(tail xs)))

o

head $ tail $ tail $ tail xs




T7AILDITEZTEA S (3)

S EEFTEISETALLIoTYLE:

countline3.hs

main = getContents >>= print . countLine

countLine cs = length $ filter eqln cs
where eqln ch = ch == '\n'

- TH, FE, MEITZES
- lprint . countLine]®[ . J(Efa]?
- [filter eqln]T filter ML EE(LE [ where TEMNZLVEWLMTFELY
D?



T2 B 2K

\/\2—>1 INF—22 -0 > R

- BERBEEZT ICEBZEFLICENTES.
- BB R =BERER+ EHURE

- {2 R4
- EHBOEZERT D.
- —ELMELLGVERICERTE SR DB ELEL.

let square n = n * n
in map square [1, 2, 3, 4, 5]

$ 8

square = \n -> n * n map (\n -> n * n) [1, 2, 3, 4, 5]

square n = n * n




AR (DDE)

- FEHEIHOELEEK

add x y = x + vy

add = \xy >x +y

\xy >x+y)23= (\y>2+y) 3= 2+3=05

NIV TFEFIRT DI LLATHE
P LD D8 E—U LINEL T EN TERLY
- A—RBESTEMTERL

add2 (x, y) = x + y
add2 = \(x, y) > x + y
map (\(xl Y) -> x + Y) [(1111)1(2112)/(3/13)]

= [(1+11), (2+12), (3+13)]
= [12,14,16]




let HLELZREE?

let x = 2 F =
in x * x [ |

(\x -> x * x) 2

let square n = n * n
in map square [1, 2, 3, 4, 5]

let square = \n -> n * n

in map square [1, 2, 3, 4, 5]

¥

(\square -> map square [1, 2, 3, 4, 5])(\n -> n * n)




I7AIVDITHEHAD (4)
- BEZ A Z{E>T where #/HT

countlined.hs

main = getContents >>= print . countLine

countlLine cs = length $ filter (\ch -> ch == '\n') cs

- TH, 2, sg&MAITES

- lprint . countLine]®[ . J(Efa]?
- M\eh -> ch == "\n'IERWTFE, Lo&AIENZLIELD ?



2B 571 FH

- BRI RE—EITET BEIEEL
.addThree i j k = i + j + k
- laddThree 5](faddThreellimx#D 5|8 F 5 A -8} 7 IR RE
- BU2DDBIHMNEZONEDEF->TNDS

+ B 73
- RIS EOSIBESRIREOL

addThree i j k =i + j + k
addThree 5 = \J k -> 5 + j + k

(addThree 5) 6 = \k -=> 5 + 6 + k

((addThree 5) 6) 7 =5+ 6 + 7




o3
- ZIEEEFDOER S A
- 451l

- T(+ 1) JIET+1D2D B DEIEEHEALE=EHD
Tl H)JIFT+1D1ID B D5 #ELEAL-ED
- (+1) 2 = 3

EE:
L/
- (-) ZHEREFCTELHYHEHIEEREFTEIHD
- T(- 1)1 [FBICT -1 128B%T S
- [ (subtract 1) JZxF>Z¢&

map (+ 7) [1,2,3,4,5]
= [8,9,10,11,12]

filter (/= '\r') "aaa\r\nbbb\r\nccc\r\nddd\r\neee\r\n"
= "aaa\nbbb\nccc\nddd\neee\n"




27AILDITEZEZ 5 (5)
- O3 EFES

countline5.hs

main = getContents >>= print . countLine

countlLine cs = length $ filter (== '\n') cs

‘ E%%ﬁﬂf>%%ﬁﬁ
- lprint . countLine]®[ . J(Efa]?



D E R

headTail xs = head(tail xs)

Xs _>[ tail }‘" Hﬂﬁgﬁf‘ —P[ head ]—} 2%50)

IS
LU EET )
s A Y » B >
f L g ([FEEEE L g EERLI-BEH N
(£ . g) X DEKIE '(f (g x))' fog

headTail xs

(head . tail) xs

I

headTail = head . tail




25 R

(.) :: (b ->c¢c) -=> (a -> b) -> (a -> c)
MBI £.g

- (£ . x = £ (g x)
-f . g=\x > f (g x)

- 2DDEBTERL THLVLERZES
g)

headTail :: [a] -> a
headTail xs = head $ tail xs

headTail :: [a] -> a
headTail = head . tail

- (8) EMIELN
*($) :: (a ->Db) ->a ->b
- f S x=f x




T77A1IVDITEHRZEENZ S (6)
- EABMERZEED

main = getContents >>= print . countLine

=

getContents >>= \cs -> print(countLine cs)

main

countLine cs = length $ filter (== '\n') cs

€

countLine = length . filter (== '\n')

countline6.hs

main = getContents >>= print . length . filter (== '\n')




lines %%

- 'lines cs' F#
« XFH es FTZEICHTD
- lines::String -> [String]
- lines "aaa\nbbb\nccc\n" — ["aaa", "bbb", "ccc"]
- lines "aaa\n" — ["aaa"]
+ lines "aaa" — ["aaa"]
+ lines "\n" — [""]
* lines "" — []

- cS DITEZTH A5
- CSETCEIZRHTFI=YRMILT, FOESIERDHS

countlLine cs = length(lines cs)

\

countLine cs = length $ lines cs

<

countlLine = length . lines




airline-code.txt
- HEDMZEELDIATAO—F

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

airline—code/.tfo7\§7\

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

- AT TRYLNTLVS
- IATAO—F, fnZZ&tt, a—IL Y12, B4



74 IILDFEEEIVITZ R

head.hs

main = getContents >>= putStr . firstNLines 10

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

- FEETOT S LEEST

% stack runghc head.hs < airline-code. 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 CYCLONE United States
VX ACES Colombia ACES Colombia

KI Adam Air ADAM SKY Indonesia

z7 ADC Airlines ADCO Nigeria

JP Adria Airways ADRIA Slovenia




'unlines' & 'take'

- 'unlines xs' %X
- 'lines' B D%,
- YRk xs DXFHEBITTRUYEALDREITS.
- unlines:: [String] -> String
- unlines ["aaa", "bbb", "ccc"] — "aaa\nbbb\nccc\n"
- unlines ["aaa"] — "aaa\n"
- unlines [""] — "\n"
- unlines [] —""
- unlines ["aaa\n"] — ["aaa\n\n"]

- 'take n xs' B
- YAk xs DFEBEND n BERZWMYELEURANEES.
- JRb xs B n KYBEWVEIZIX, URAMZOEFIRT.
- take::Int -> [a] -> [a]
- take 3 [5, 2, 4, 6, 8] — [5, 2, 4]
- take 3 [5] — [5]
- take 3 [] —[]
- take 3 "string" — "str"
- take 0 [1, 2, 3] — []



8B [h]gE6-1

head.hs

main = getContents >>= putStr . firstNLines 10

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

- DTS L0 firstNLines DAARZE 'S ZE->TESTELLGZIL.

- EDTAT S L0 firstNLines DARE ' ZFE->TEZXTET
EESTTYFETH.

- take ZEN BB TEZRLTAHLEIL. BH# AL taake ELFELLD.

taake.hs

taake 0 _
taake _ []
taake n (x:xs)




'reverse' & 'words'

- 'reverse xs' FE#
- JAk xs DEZRDIEFZHESE-VAMNRT.
- reverse [1l, 2, 3] — [3, 2, 1]
- reverse [] — []
- reverse "string" — "gnirts"
- reverse "" —» ""
- reverse ["abc", "def", "ghi"]
— ["ghi", "def", "abc"]

- 'words cs' %
- XFF| es ZHFEICHEITS.
- ER(BT, ITEEL) THERRYIONTLSEDET B.
- words "This is a pen." — ["This", "is", "a", "pen."]
- words " a(l, 2, 3) "— ["a(1,", "2,", "3)"]
- words "a\nb\nc\n" — ["a", "b", "c"]

cwords "" — []



2 [B]RE6—2

countbyte.hs

main = getContents >>= print ...

- IT7ANVDXFHEHNTS.

S MIeE6—3

countword. hs

main = getContents >>= print ...

- IT7MIVDEFEHEHNTS.



2 [B]gE6—4

reverse.hs

main = getContents >>= putStr

c D7AILDITEHNEICHE AT ST05 S LEFTERIELEIL.
- BB AMEFE > TEUVTHLREL.

% stack runghc reverse.hs < airline-code. txt

Z4 Zoom Airlines ZOOM Canada

3J Zip ZIPPER Canada

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

Q5 40-Mile Air MILE-AIR United States




2 [E1gB6—5

tail.hs

main = getContents >>= putStr . lastNLines 10
lastNLines n cs = unlines $§ takelast n $ lines cs

takel.ast n xs =

c ID7MILDREDIOITEERE NI HT709 S LEFTERIELILN.
- BABAREFESEESHYETH.

% stack runghc tail.hs < 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

zZ4 Zoom Airlines ZOOM Canada




R [B1RE6—6

oddline.hs

main = getContents >>= putStr . oddLines

oddLines ...

- ITANEFHITEITEH NI HT AT S LESERS LGS

% stack runghc oddline.hs < airline-code. txt

Q5 40-Mile Air MILE-AIR United States
M3 ABSA Cargo Turismo Brazil

GB ABX Air ABEX United States

VX ACES Colombia ACES Colombia

z7 ADC Airlines ADCO Nigeria

A3 Aegean Airlines AEGEAN Greece

EI Aer Lingus SHAMROCK Ireland

E4 Aero Asia International AERO ASIA Pakistan
JR Aero California AEROCALIFORNIA Mexico

AJd Aero Contractors AEROLINE Nigeria




B ET I3 DEED

Sk

B

putStr cs

XFH cs #H NI BT aVERY

putStrLn cs

XFH es ZHAL, IT2HNTEHT7 I3V ERT.

print x

x DEZHANT ST/ av%RT .

length xs

JR+ xs DEIZIRT .

take n xs

A xs DFEEMD n BERLEZITDVANERT .

reverse Xs

JAb xs ZHIRICHUVBEZ-IRAMERT .

lines cs

XF5 cs TITZEICHEILIZ) RENEIRT .

unlines xs

AL xs DX FIERTERATORIF =X FIERT.

words cs XFF| cs ZHIEDRANMZIHET 5.
T ay =N!; 3
getContents BEANINOTEAHIAAXFINEST LTI




