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12 4815 5 PR 2

not' :: Bool -> Bool
not' True = False

not' False = True

PRI B T LZE not', TAZE not?
> Prelude IRIRPEZRF?E Tnot; AT ERIENY, A not
SR IRIF(FERA not, Bft4a)En?
> H— MRIRFINE 7 R TRIR, B XA MMRIRFTEE] 22 R ZEY,
Hiz@ I RKERATHOIXERKE, SFEERX
> BRI, PJTE ﬁﬁ%uz*ﬁzﬂj AL RRE M R EARIS




0 XERHARFENES

& —NHEREER

' Bool -> Bool

not' True =

not'
False

not' False = True

= X

Bool | HaskellfRRyfn/REHY
True /REBPNEE
False T /RERRRIE

= X

E11T PRIEInot ' BYE B A= B
52,317 REnot ' IR RE X
£21T | 1ZREETrueM 53 9 False
E31T | R EUGFalseM 55 N True




notkz: Z—MEXFHIV

not'' :: Bool -> Bool

not'' x = if x == True then False else True

T RRIZT\

conditional expression

ftHaskellf?, = ] == BEE=EAENZT X
= | “EXAN": 1%7£1JHIJ%€LTE’MEE>‘UJEW!IJ%%EE%WE

a N /i~ &

== ZIEIZE R




notRZN: X—HMENX AT

not''' :: Bool -> Bool

not''' X | Xx == True = False
| X == False = True

not'''" :: Bool -> Bool

not'''' x | X = False
| otherwlise = True

guarded equations

G rHiE4




and'

.+ Bool -> Bool -> Bool
and' True True = True
and' True False = False
and' False True = False

and' False False = False

Haskell#1E : £

KRB FIRR, —>BHB4A

4L O
=H

%

ALt Bool -> Bool —> Bool
= iF Bool -> (Bool -> Bool)

ZXTEXEBEEEMS NIk




and'' :: Bool -> Bool -> Bool
and'' True True = True

and'' = False

{EAl 01

KT EHE 5RE, VRiBEER|HAE T2 154
Haskell (B 55 H £ /0D =FH ﬂﬁEXﬁ 7\ -



andl 11
andl 11

andl 11

(Bool, Bool) -> Bool

(True,

(—

True) = True

)

False

and’

and’ (T, T)
and’ (T, F)
and’(F, T)
and’ (F, F)

BxB— B

7 M




EONEAREE

CEBFEENCEEXNBERLZEN, B1IBEASKHXE
X HITREE, MeEXBEEANENNENGER (Operator)
o {51140 - i%ﬂ‘]if%*?\/—\:ﬁ? pIUS(a b), ME=PHE a + b.

s*Haskell Tmﬁi(T BSHNERCER:

T
T

p R
—

T

43 dF 4

& fﬁ}l SIS
b

\ 4

*
e ~
=]

T
X

=
1l
a3



AERZEFEXITNIE ARG E KX

plus ::

plus X y =

minus ::

minus X

mult ::

mult x y =

expn ::

expn X y =

Integer -> Integer -> Integer

X +Y

Integer -> Integer -> Integer

y =X -y

Integer -> Integer -> Integer

X *y

Integer -> Integer -> Integer

X Ny

=X

PreludetRIRP1Z7E
Integer | BY—FREZENEEY
A RNIEERERE




LI EE > TN AYEREX

Haskell 1S ®1E 7 —M1E Al
A A EE—T 2o FR A N AY R Z
Bl IE—1PZaoiRfERNE—NRIFSH

Flan: KA X + yHENMTF (+) x vy
H, XK (+) WEXW T

(+) :: Integer -> Integer -> Integer

(+) Xy =x +y



LI EE > TN AYEREX

T AT INE—MER—NEE S
B X BES T, BT HRS

Flan: (x +) # (+y) B2 TEENRIZI
PAIRTF TR, EEXWF:

(x +) :: Integer -> Integer

(X +) y =x+y

(+ y) :: Integer -> Integer
(+ y) X =X + VY



T8 -

IBREE—X ~ S ZI8

Flgan: RIAL div x y, FMF x “div’ y




AT AN BFEERERNE?

M TEEEF, RE2BEEI—1TEZ,
B ERFE— T B ERN T /N E o EEIE?

X T X R AR
Preludef@IR 3 All32 5 7 XN AYR ZR div MER{ERT /
f5lan :

RIXAT divs 285 div 2 N{ERN 2
RIXRX 5/2 8 (/) 52 WER—T/E




Rl 02 15 H HET/481 Haskell {IE5HIIR, 25 H K2 div [

'—‘ﬁﬁk%ﬁfﬁ . div :: Integer -> Integer -> Integer

> SRR FERNE
> MRIRIANA X T 0B T RES R ME, 1540 L EZ8 1A
(AT oaxTESEEREEME)

2023.09.15 #%15X



B 222N K BY BRI EX

S &Y
HaskellB9f& R Numeric.Natural &
import Numeric.Natural (Natural) Natural EXE’] *qjglm &*;FU
A RNEERENB AR
fact :: Natural -> Natural
ot o 1 REERT, ZERPIEDTED

A= HMEE S RIFEF

N T EFEFF{EANaturalz£#,
Al fEfZ AR AN Mg

import Numeric.Natural (Natural)

fact n = n * fact (n-1)

» HE G I0ENumeric.Natural RN EM 7t Z=x, BIFEBBAN: import Numeric.Natural (Natural, x)
» Z2M0FNumeric.NaturalFHEHcZx=, BJFHBRN: import Numeric.Natural




0B 2M31T BT RAEINLE (pattern matching) #H1THRZUE

N/
0‘0

3
2
3

fact :: Natural -> Natural

fact 0 =1
fact n = n * fact (n-1)

> W —"THREX

n, R n==0, factn =1

» &HZ 0, factn=n *fact (n - 1)

ERFIGITNEEF(GERIAT fact x BE, SIRBENNIF

> H L fact 0,
> RZE[LEE fact n:

=R, MWFESER: FRIE,

NI UL B — %€ R I,

fHaskeliE=

RN A BB &ESINTR

AAnzE—TREN, AJRERESRRE,




1 | fact :: Natural -> Natural

2 |fact 06 =1
3 |fact n =n * fact (n-1)

{EMlr 03
LT REE, VORRERRBIH M E T2 545

H&t 72800 222 XEH B REEHENX .




fib :: Natural -> Natural

fib @ = 0
fib 1 = 1
fib n = fib (n-1) + fib (n-2)

XN EXPREWIMHNATERE. X ENEARRETE, (BELR
BITHY, RERIRAL.



1| foldn :: (a -> a) -> a -> Natural -> a
2| foldn h ¢ 0 = cC
3| foldn h ¢ n =h (foldn h ¢ (n-1))

s = X

> — KRBT = (type variable)

> EIAAfIdNRENEY, SIRIEXIRZEAAVERE, HEaRNR
=RV Fit

> MREFRZARIKRE TR mEfoldniIR B R K, Nkt
o flE0, FEANE—TZHHIEXE NINatural -> Bool, =kt

E11THRY
NG FHBa




\
eXC N Ya
& M & [ )

‘,

<

foldn :: (a -> a) -> a -> Natural -> a

foldn h ¢ 0 = C

foldn h ¢ n = h (foldn h ¢ (n-1))

0 60 580 2 G 24 55 7 7 oh M T — A B

=—THAMBRRE, EE—TREZEIE?

Y FiZzo 8, HaskellfEiEEB /R L
o T —MEREWNERAE
MRBZIAVNEFFE2NEFE, NIIRLEHT=S
MRBIAVNEFFEARAEFE, NIR-AMDER




1| foldn :: (a -> a) -> a -> Natural -> a
2| foldn h ¢ 0 = cC
foldn h ¢ n = h (foldn h ¢ (n-1))

SETRE, Haskel R HIAR, SHANEAEENRES
it LIRER HIES T IR?

EEI’J?E?, e R ARSI - iy

-

h foldn h ¢ (n-1)

S IR wetaskel FE: 1. BHARRERENSA
b 2. BRARBARLAEH

(h foldn) h c (n-1)



1| foldn :: (a -> a) -> a -> Natural -> a
2| foldn h ¢ 0 = cC
3 | foldn h ¢ n h (foldn h ¢ (n-1))

o R X R IR E SRR
Haskell{B{ T B—Fi53: —SCIBERS $
Haskell B BIE M B IRERG, BEELEES
St S, IR A AR

=y

h (foldn h ¢ (n-1)) h $ foldn h ¢ (n-1)  h $ foldn h ¢ $ n-1




f :: (Natural, Natural) -> (Natural, Natural) outl :: (a, b) -> a
f(m n)=m+1, (m+1) * n) outl (x,y) = X

fact' :: Natural -> Natural outr :: (a, b) -> b

fact' = outré(foldn f (0,1)) outr (x,y) = vy

» SCINRIZENZH S (function composition) AYINEE
dotiﬁlw?\k - ERET, 9, MEk—TEENERIAL T (g x)
- N £ (g x) FMTF (f.g) x
(f.g) X




ma, TEE LB REL Fib' BYE X

g :: (Natural, Natural) -> (Natural, Natural)
g (m, n) = (n, m+ n)

fib' :: Natural -> Natural

fib' = outl.(foldn g (0,1))



5 A M 5l _ER9fold Bf £

% FfHaskeliE=

/_\IA—I \ Y 4
9 én/tE_/I\;'lgﬂ:ua,

[a]| RIR—1 FTHYSR B :

=

HHEE B HOEIZ T aFN T = ANFS

> R[] IR —1 A,

SHSL, FERB[a] XMRTANF,
1R [0] 75—~k B

[ [ 22— REX

> B EH DRGNS LR

[ ]

> TF5, Bl: HOTEIEMRNES

ANE 2 <A N P

EnHaskell? EEEFEEEE

YR BAENHE

> H— T BN RIFS

> = S\ — N &K

: E | —JC1IEF 1T

[1,2,3]

EARRTIAIV

1:2:3:[]

> HZ 1B FES




len :: [a] -> Natural concat' :: [a] -> [a] -> [a]
len [] - 0 concat' [] NS = NS

concat' (m:ms) ns = m : concat' ms ns
len (n:ns) = 1 + len ns ( )

filter' :: (a -> Bool) -> [a] -> [a]
rev :: [a] -> [a] filter' p [] = T
revm :: [a] -> [a] -> [a] filter' p (n:ns) | p(n) = n : filter' p ns
rev = revm [ ] | otherwise = filter' p ns

XS

revm Xs |[]

revm xs (y:ys) revm (y:XsS) ys



B4, 1EF foldlr BN E X :

foldlr :: (a -> b ->b) ->b ->[a] -> Db
foldlr h c [] = C
foldlr h ¢ (x:xs) = h x (foldlr h c xs)

RIS, 155 Foldll FREHE X :

foldll :: (a -> b ->b) ->b ->[a] -> Db
foldll h c [] = C
foldll h ¢ (x:xs) = foldll h (h x ¢c) Xxs



XTRIE4T RZRIEE X

concat'' :: [a] -> [a] -> [a]
len' :: [a] -> Natural concat'' xs ys = foldlr (:) ys Xxs
len' = foldlr h ©
h :: a -> Natural -> Natural filter'' :: (a -> Bool) -> [a] -> [a]
hxn=n+1 filter'' p = foldlr (k p) []

k :: (a -> Bool) -> a -> [a] -> [a]
rev' :: [a] -> [a] kK px | pX = (x1)

| otherwise = id'
rev' = foldll (:) [] S a s a

id' X = X



— MR ERREF A

gsort :: [Integer] -> [Integer]

gsort [] = [

gsort (n:ns) = concat' (qsort $ filter (< n) ns)
$ n:(gsort $ filter (>= n) ns)



Haskell if$2fit 7 —L83ELALG], A LALE B gsort BRZLHTE E
IngEtth. —f2 let ... in ... kX FETHNEEE
X :
gsort' :: [Integer] -> [Integer]
gsort’ [] =[]
gsort' (n:ns) = let smaller = gsort' $ filter (< n) ns
larger = gsort' $ filter (>= n) ns

in concat' smaller (n:larger)

> EINFEMNXTRIANF, flifnlet inZBEEXHNEE

>let inZEEXNESE, RERINFNIBTRIAINFAIG



BATIE AT LA where )X gsort BRZGHI T —FMEHINE -
TBA D H R iﬁjE)L

gsort'' :: [Integer] -> [Integer]

gsort'’ [] =[]
gsort'’ (n ns) :concat' smaller (n larger)

where smaller = qsort" $ filter (<n)ns

larger = gsort'' $ filter (>= n) ns

>wherefao]iE&EIE X gsort' '(n:ns) £
> qsort''(n:ins)=AM % wherex$ig6]AY X1,

E o] AIfolwhereF o) ENX T =




let in T’IATL VS where 14

ERZEBRT, MEBSELRRNAR, (NNEMRTABRHNRIMAI
E—2ERT, whereFoEXNETSEHEE KNIERTE

f xy | condl xy =g z

| condz xy =z EXMBRT

| otherwise = k z

let in BIAKERTY

where z = p X Yy

FAIAE where FRIPENL T — A& z, TAEFRMTEAR
(SREE: W CIRVS I EIEE B o




, (R A 2% oe 9l {o] ?
RAVBT —LeE=EMMIEX (NE—LIBEMN) oy
E— N EERTFEENE ETEE NS ZER T J> G-

> WRERIRITESENIZEE—MERER: AXMIEEEWL
NP EIEA=ESRo L
> B2, ERNZEBREAMUNEEFBEENMER, MSIME
BN E A RETIINRR
— flal, RIURZIIERE R ENIVE AT R, T8 AR
R IER, U785 LIRI RN S HNNIEIZR






> ERZBBAT, HINFENEFFEXN TR
—-fmBwma, MEL—THRAEF—TEEX D FREINRAMR
> B ER:: BT RMRs| HEIFrfERBAB T ERTE

B RARMAKR

(Operator Symbol)




PRIR T HY ap 22 AL

R 13% 2 1 155 5 e 1) B

BEFTREE—TFE (lLetter)
— ASCIImBERPNREERE (Bl: FIBERXANEFEH)
— UnicodeF/HERMNMEFHE

HEFHREETE, BF. BXTHE, fExes|s

AgE5HaskelLHIREBIAE R
— case class data default deriving do else foreign 1if
import 1in infix 1infixl infixr i1nstance let module

newtype of then type where




PRIR T HY ap 22 AL

mRiEas 2RNIERF T ZRIA[E, Haskel LA HRIRTFEIE
#1417 1 #— 5 RIR

> —EREFITR, EMRANEFAREEARAEFHE
> EtiEF o R, EMmMRANEFA RE:/NEFHE

HRIEZPRINEFTE, BIF:
- B, TR, RABTER: SHETHLARNSTE
> KB ERETHLARASTE

EZER, EENMAIBEXEFTEZNBHTIRA




& B AT R an 22 AL

H1s 215 (symbol) |[i/+4k%
1 -ASCIIZREEkRHRIFIBNES: ! # $ %S & x + . / < = >
? @\ " | - ~ 3
-UnicodeFERFEFNAE DTS ..
AgES5Haskel\ IR EBIZEETFER
o=\ |

<— —>@~=>

HaskellE—Z R IZBERF D M=K
> 1. ARNES: AEFANBEN; 2. AftizE N
> BINE XA ERII B #1T R




Hello, World!




HaskellA i Hello, World! 125

main = do » T B MHaskelLiESHIEN
. |" AIIE I, XTREFRER 7 —L8
putStrLn "Hello, World! E4 UETFERERDSIZ

module Main(main) where

import Prelude

——

> REIXLEWBRIRAIED], &
main :: I0 () SFEAEMXTEZENER

main = do
putStrLn "Hello, World!"™




~

module Main(main) where EHAERZ
2 import Prelude LE’I‘JZ:%EI%&"W J> '
4 main :: IO ()% Nt 2 mainBy | dee

5| main=do | RETRRHRE

6 putStrLn "Hello, World!"

X1 EFEFEIRT —TRIR

> X TMRRIBFRAIMain

> X PMRRII MG E T — TR AmMaInNIEF TR

> wherefoGXZRIRBENEFTEHITIEX




*F &R, Haskell EEHCLELE TUTERE

— M HaskelliZFH1 S MRRE, HE—TRIRENX
E£— T BRI

— T HaskelliEZEFUOMEBEZ—TRAMAMa1niREIR:
> MainfBIRhFiwEmE — P ZF ImainiZxt=
> maintZAEXBMIZEI0 t, EA:

—t: KBTS, EFHAmainfIXENFEN—TEREE
— I0: PreludedEXHN—1T1EFTEHE, ATHRIOEE
> — M Haskel L iEERFRETHMAENMainRIRFRImainit = #

ITRENTDE, ME, RLZKAENESENFE.




*TFiER, Haskell IBESMCLLE T TER

RIREIBFRDIH M PR T FIEFZ—:

> — PMUAKREFEZRHLIIRIRS
— %0 Mymodule

> M Z TUAREFHALNMRAFGEI RS ERE—I
— 590 : ThlS .Is.Mymodule

4.

1

— TERREITIRHMEZRE ST REMRIRFAS|F

ﬁIVA, ZRIR O AN EEE—TEES8ERTMANGF

> #B%E, HaskellizFAIMainRIRA S EMRIRS|H. EULt,
o] AIEMainfRIREEE— T X4 R

> BZF, BMainRRAENXGRIZENMain, AERAN—DFIEEF




*F &R, Haskell EEHCLELE TUTERE

4,

2

HE—TRIRESHEMERMASIA, B4, ZEIRMAE
XA whonim I T 15
> BRRBE—TIRRRA, NIRRAEXGRZFRINS RIRZHE]
> ERRBEZ IR EY . Ezx—ie, N:

1. BRIRFAEXAFRIZ IS RIR AP eGHIRIRRFE[E]

2. BIRBAPREIRRZBINMERIRFT D3 NEIX RGN —

TR, BEDBRIRFXNNEXGRZBEFEHREXR

3. RIRFIEX S FBRERRAZARENE Z TIRIRFFX N EFR T

> g0, #=IRThis.Is.MymodulehZifFiE../This/Is/Mymode L3 {4

XA XEIENRR X ERZMMANEE XEFIT R




module Main(main) where

import Prelude

main :: IO ()
main = do
putStrLn "Hello, World!"

F2TRNBE—TRRIMFIBD, HFXE:
> H1EPreludet=IR3T Mg n I PTA 12 % 70 = N 2l = BIARIR

HaskelUiESHEAE
> ERPUEHARTEE import Prelude 129, MBRAFEIZIES
> EEBERBFFZEIEL import Prelude NBIZERIETD, WAZFEIZIED




- I, SRR AR — S

import Prelude(Integer, (+),(-))

IZ1IB0 AR =E
> BPreludefER X4 aEA Integer. +. — MEFYFIELR
> (BPreludef@IR3 /M BN E TR, MASHEINEZE S afER




THHEHaskelUIRIREMX A E— 1 8iaAJHaskel 27

module Main(main) where

import Prelude(Integer, (+), (-))

main :: IO ()
main = do
putStrLn "Hello, World!"

IR &
> EXTRREXH, LM TP AREXIRERFRTE: 10, putStrhn
> EEENTARINEimport Prelude[GREESH, TS ENRIRE X




module Main(main) where

import Prelude

main :: IO ()
main = do
putStrLn "Hello, World!"

3 - ODE

£41T1EQ9FA: EFx=Emaingyki A I0 ()
> () : ==71:?E (0—tuple) B!
> I0: — 1 zx£BM1E28 (type constructor)
> I0 (): — T HERTI0EENZEE, BzcBERE—1FH




module Main(main) where

import Prelude

main :: IO ()
main = do
putStrLn "Hello, World!"

1
2
3
4
5

6

E£5. 61TRBENXY TmainhHEMNIIZHE
» Hib, (XBE&7—1I0 action, Bl: GEEHEHE—FEFH
> NRMMBE, PTUARERIM—TI0 action:
— putStrLn "Hello, World! AGAIN" --N5ZFo61TEBIHEY%EH
> LERT, mainFFER T MPOIMFEHITRIIO actions




module Main(main) where

import Prelude

main :: IO ()
main = do
putStrLn "Hello, World!"

ERBMAREZHHEHXINRZAI, TiELBTHdol)/ERE X
EmsZ: doE—MiEAHE (syntax sugar)

> ERHERE, BYINERIT" XS [XOIEELFLESH]
> B2, AIUA—EHEEFEIRERT”

> dofVERAFMEEXENHFIRENR, tEEFEEEREFNZIERME




module Main(main) where

import Prelude

main :: IO ()
main = do
putStrLn "Hello, World!"

1
2
3
4
S

6

putStrLn@PreludeRREGE—1TIEFITE, EXUH:

putStrLn :: String —> IO ()
putStrLn s = do putStr s
putStr "\n"




— T HREEEZREMNER

Main(main)

getLine :Preludef&RimE— 1T EFITH
> NN

main :: () getLine :: IO String

Prelude

N = d getLlne = do ¢ <- getChar
main = do if ¢ == "\n’ then return "" else
putStrLn "Please 1input your name:" do s <- getline

: return (c:s)
name <— getlLine

—

putStrLn $ "Hello, " ++ name <— 'S5doffERN—M 1B ENTT

> EAMZEO71TH, EMR=E: €

strl <= getline | getLinefBZIRYI0 StringfE HAY
putStrLn "Please input another integer: %B/PStringE)ﬂiﬁé’éname

str2 <- getLine

putStrLn "Please input an integer:™

intl = (read strl :: )
int2 = (read str2 :: )
putStrLn $ strl ++ " + " ++ str2 ++ " =

++ (show $ intl + int2)



— TREBEZIREMNETF  si3srparermnEyEs

> B NEE AT let, BEA=
BEEHENFRfFLn

main :: I0() > X letMEZRIEHERIN let, A

main = do TEXEEESEANEZS; AR
putStrLn "Please 1input your name:" ZHT‘I_?'_, i A & & BT BB
name <- getlLine

Main(main)

Prelude

read strl :: Integer

» read: Prelude#fiti— 1P EE

strl <- getlLine g readE’\Jééi.FEj(é’\]%String = d

putStrLn "Please input another integer:™ > %Z%*A?ﬁ%f%':lji;ﬁﬂy_/l\%ég&'fg

str2 <— getLine > 1118 FH readﬂﬂ“, HLEMNLETX
intl = (read strl :: ) HkTatgCHRE, NFETEHE
int2 = (read str2 :: ) WE :: Type, EXNIETEafLE

putStrin § strl ++ " + " ++ str2 ++ " = HIRB N Type
++ (show $ intl + int2)

putStrLn $ "Hello, " ++ name
putStrLn "Please input an integer:™




— T HREEEZREMNER

Main(main)

Prelude

main :: ()

maln = do

putStrLn "Please input your name:" show $ 1ntl + 1nt2
name <- getlLine > show: Preludefmtify— 1 RN

> showHIRBIRZJZEa —> String

> R IE—TMEMSHA—TFFSE

putStrLn $ "Hello, " ++ name

putStrLn "Please input an integer:™

strl <— getLine

putStrLn "Please input another integer:"

str2 <- getlLine

intl = (read strl :: )

int2 = (read str2 :: )
putStrLn $ strl ++ " + " ++ str2 ++ " =

++ (show $ intl + int2)



212 T Haskell 5= 10485 BIRE
BinrEtaEN8eHaskelltB<Z01R
| (RELEZA MR 2SS T |
RERNR, XERFENETRED -

\
|

 FRAKBEL, BiLEFH, 29HNE -
/ SRR




Haskell 2R I1E. 1517. BIE




> SMMABABEE S —&/NR, UM ERREEEMNLE; &
fa, IEFTRE A PR RUBIHIEIX A\ 1

» S{fiAAHaskeliEEE5 7T —"11EF, BB EAFREGEKMNEY
EMBEIEENG L AR, BRAIMIM A NEIEXTRERT

ShiRnARENE, EREEEFI—XKIEF: 1TEI

> ITEIEZRERER, ATESIEZEGNRESRIENSSE N, 1T
R/ ANITE IR

> WTF—MEFRIITIEENAAEINIIMS, EXIESMNIBEEEL,
(MNE A EKMENE—D

> N riLREFREREEG LE1T, EFRE—RIIBGIETER

> XETEAX®HN: EFIKITESHNIA® (toolchain)




FEARFE R, AT EEANE Haskell 15= T HEETH R =NEATHE:

» GHC: 2#r# Glasgow Haskell Compiler, 2 —#{5 2| 37 &
FIH] Haskell 1& 5 4wi¥4y, RS IAH) Haskell #2528 #604
TFEALAI A THIN LA 8 7 51

» GHCi: GHC iy—F X B PTG . 27 an IfEHEA
i NER S 1AH Haskell 1450, 28)5 GHCi XA 173K

(H, FFrH KIERNSR.
» Stack: —FPE I Haskell #/4F A TTHEH T A




Bid ghcup Z£#&EHaskell T E 5%

ghcup — The Haskell toolchain i1nstaller

| NON » GHCup x B i

|
& C @& haskell.org/ghcup/ d v O ==
B Translate

GHCup Home Getting started First steps User Guide Developer Guide About Q Search Gitlab

I GHCup

GHCup is an installer for the general purpose language Haskell.

Getting Started First steps

To install on Linux, macQOS, FreeBSD or WSL2

run the following in a terminal (as a non-root user):

curl ——proto '=https' ——tlsvl.2 -sSf https://get—-ghcup.haskell.org | sh

What does this do? - | don't like curl | sh - Show all platforms




FERix (Terminal) EFFP=TUI TS

curl --proto '=https’ --tlsv1.2 -sSf https://get-ghcup.haskell.org | sh

> FMB“1IBITX TR, MER L AT FIE IR RiGPIEIRE
V&, AFLE

> it 2R, EERERANTAIFRIEERMW, RALZEIEZEEFEMN
BEAN E FEEXNEZREXH

> NR—JIRF], ERIEMAR 7. MEERBRiE LR IE
& ITIRIE




nrutas@Weis—-MacBook-Pro ~ % curl ——proto '=https' ——tlsvl.2 -sSf https://get—-ghcup.haskell.org | sh

Welcome to Haskell!

This script can download and install the followiling binaries:
* ghcup — The Haskell toolchain installer
ghc The Glasgow Haskell Compiler
cabal - The Cabal build tool for managing Haskell software

e

%

* stack (optional) A cross—platform program for developing Haskell projects

* hls (optional) A language server for developers to integrate with their editor/IDE

ghcup 1nstalls only into the following directory,
which can be removed anytime:
/Users/nrutas/.ghcup
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ZRMINE, ALy, REM=HHIR < ghcup,
ghc. ghei. JEHEI<40 72 Haskell 2 fr 1Y 9m 1A A1 B0
1T, BATHE XS ENTHATHE . 58— 1m< ghcup 22 Haskell
T HeE %3¢ T H (Haskell toolchain installer) . 5% ghcup g4 HY
PREARAE AR, mI5 IA) =B U7

https://gitlab.haskell.org/haskell/ghcup-hs



#1d ghcup tui g2 ¥ Haskell LEp#HTEE

GHCup
Tool Version Tags Notes

GHCup ©0.1.18.0 latest, re

Stock 2.7:9 IR {REICPUZApple M1 25!
— it T BHIRR A EHIE S IE

HLS .7.0. latest, re

cabal 3.8.1. latest
cabal NS

latest,base—4.17.0.0

base-4.16.3.0

base-4.15.1.0 hls—powered
recommended, base—4.14.3.0 hls—powered
base-4.13.0.0

base-4.12.0.0

base-4.11.1.0

1:Install wu:Uninstall s:Set c:ChangeLog a:Show all versions t:Show all tools 1:Up




BT EA EREE

~ nrutas — ghcup tui — 91x24
GHCup

Version Tags

©.1.18.0 latest, recommended

2.7.5 latest, recommended

latest, recommended

latest
recommended

latest,base-4.17.0.0 hls—powered
base-4.16.3.0 hls—powered
base-4.15.1.0
recommended, base-4.14.3.0 hls—powered
base-4.13.0.0
base-4.12.0.0
base-4.11.1.0

G W GWGWGW W W

q:Quit 1:Install wu:Uninstall s:Set c:ChangeLog a:Show all versions t:Show all tools
T™:Up J:Down




ghc BY{E

» ghc: HaskelUESH—M%E1¥zs (Compiler)
> ERA: IE—18&FENHaske |\ iZEREiR/ RIFNESHSITEN L
BT H IR

Bz EFREIRETXER FHMain. hs X4 MABEFE NG, Brghchy{EHH

=—17: =X (comment)
>» Haske LLRERE D ARR
— BITFER: A——HWBHN—1TXF
— Z1TEF: A{-AwB. PA-}ZEFR
I Z 1T X F

maln ::

malin =
putStrlLn




AKX ImIER, EIXEFRIxAMaLn. hs RERNH K

- NON = helloworld — -zsh — 57x11

nrutas@wWeis—MacBook—-Pro helloworld % 1s

Main.hs

nrutas@wWeis—MacBook-Pro helloworld % ghc Main.hs

[1 of 2] Compiling Main ( Main.hs, Main.o )
[2 of 2] Linking Main

nrutas@Weis—MacBook-Pro helloworld % 1ls

Maln Main.hli Main.hs Main.o
nrutas@Weis—-MacBook—-Pro helloworld % ./Mailn

Hello, World!
nrutas@wWeis—-MacBook-Pro helloworld %

> WTFE—REMEFRINEASNEY, X2—TREREE XML
~ REAXNTAY, ARETAEN—ND
>ﬁyEZF AR HLERERNED, RESEEE, BRTE
A FRINEITX N TWRF QI BT A i



oFZ4—% . _ o .

ghe A ARERTHITRT, TSR, MERFARIKH
.

KXTFghchiFM{ER R, AIihREHE HHizE:
hitps://downloads.haskell.org/ghc/latest/docs/html/users_quide/ghc.htm]

XBABRITAXNHEE A TREE., MFEEFIIREREBXNINR G, BRKE—F

1lin



https://downloads.haskell.org/ghc/latest/docs/html/users_guide/ghc.html

ghci BY{E

> ghci: HaskellEEFH—MREINIZITIAE
> IANNFEPreludefRiR, HIL, ATEEERAIZERBIHNITTE

® O @®  nrutas —ghc-9.4.2 -B/Users/nrutas/.ghcup/ghc/9.4.2/lib/ghc-9.4.2/lib --interactive — 68x9

nrutas@Weis—-MacBook-Pro ~ % ghci
GHCi, version 9.4.2: https://www.haskell.org/ghc/ :? for help

> (A IAEEFH NS ENHaske LIR KR, FIESHTERKELER
— Fla: MARERX 1 + 2, FESHTE 3
— a0 MARIAR reverse [1,2,3], HiE@mH [3,2,1]




ghci FHIEHAT S

7 FlHghcixZ TR B ML
rquit 3 :q RE SHE1ghciifiz

:set prompt “ghci> " | {EghciMEN G LITIR TR IB N NIEENF T H
: load BERXHEZ IE—THEERNRRINZEE SR IEH
: reload EMNBAEESLMFAIRIR (XERIRATERBN 1)




load ap < {EFR TP

AKX InIER, E£IXEFRIxAMaLn. hs RERNHF K

® O ® helloworld — ghc-9.4.2 -B/Users/nrutas/.ghcup/ghc/9.4.2/lib/ghc-9.4.2/lib --interactive — 63x11

Last login: Fri Sep 16 08:09:44 on ttys@00 -
nrutas@wWeis—MacBook-Pro helloworld % 1s

Main Main.hi Main.hs Main.o

nrutas@Wels—-MacBook-Pro helloworld % ghci

GHC1i, version 9.4.2: https.//www.haskell org/ghc/ :? for help
ghc1i> :load Main.hs

[1 of 2] Compiling Main ( Main.hs, interpreted )
Ok, one module loaded.

ghci> main

Hello World!




o) F 55— 2k
Haskell f3RA; £ ghel AIEAHMNEIX L, 485, £ ghci

R SO R I BRE HEFE B8 gsort B EE—

INEHIXT gsort PRZY IEARPEF T (AP : 88X~ R EUE A 2
AT RA R L, MEREHIR EESSFE ) -

KT ghei ap YR H U, BT IRIAE J7 8

https://downloads.haskell.org/ghc/latest/docs/html/users_guide/ghci.html



https://downloads.haskell.org/ghc/latest/docs/html/users_guide/ghci.html

stack HY{EH

» ghc. ghci@&— EB/J\TT/J\\FHEI’JE\E
— [bal, F>JHaskelUiEE. ®mE—T/I\HlRHHaske L3235
— HA, ghc1TLM’I579—$FP)\\jé&ﬂ’\ﬁif%iﬁiﬁﬂ\iﬁ

> AEXNRMEFFRXEE—WHOEEANE DB EETER)

~

@;,<ﬁﬂ—AAﬁ&—Ag ma#r% R AT IAIG?

_

~

A, — 2R IAEBINAIRIIEE
—Wﬁ%k@, - B LAt B 92 AT 8]

> BN A R A E m WE%‘—‘E’T"‘EH@ , BA: /U]mﬁ”"f%\ = K

>

MR
e

TEFmEIR. RIENIEEIR. ELE"SE'EH#

|I|n

CREHSE, LB ES: FERASGENITIRNX XEEHE |0 @




stack HY{EH

» stackE—FfEM@Haske |\ BEFHFANMEESETEA
» HEERNSES: NHEAEAEAAFIN. ®miFszhRENRBIFSEL.
IhEB R ER R Z . SR

THE, #H(METFstack WEHEARHE, M EHTEHRNITA



stack new

> {Ffstack newan<, BIIBBIE—TEBISTEATMBEEFH &IN
H, ERBE—"THaskell® (package)

> Package@l SE1IESIEFRHAHANEFE, BEXEKFER ZNHE
— ®88E L, — 1 packageg & FHXHHaske L 11E1R
— a0 : TIE— P TEWHaske L1132 FIT® I— 1 package,
HPEE—"TMainiRR, HFTHEMainfRRINFEZAIBE E XIE
IR DA R AB < B 1z AR R

» — I packageEE—1TERAE—BIBFR
— packageE’J%WEEE?AEﬂLL ?f -ELEE—ikE; B
BlIEHETFRINFAN, BEVEE—1TFHE




> IREBE—THRHENXERPEIZE—T3fAhellowor LdaVInH,
HisEZImMBEEANEREnew—-template, 7 BAIX A :
— B AR ImNA, JKFIeERIZENINE FRERNXIF X
— AR BT S (FRERIRETTEAL ] BAThIe) B EXW )

stack new helloworld new-template

> NR—IRF, SEXERTIFEEFE—TBRA
hellowor LdB S {3z
— MBI EGEREASHEBEX TN GRA

» {FA cd helloworld #AdHAXPNETE,
SAMEFREFEENEENAEMTR

NTIEBEIEXTIER, FEHHRMNEHTIWE (build)

Changelog.md
LICENSE
README . md
Setup.hs

app

L— Main.hs
helloworld.cabal
package.yaml

SYC

L Lib.hs
stack.yaml
stack.yaml.lock
test

L Spec.hs



stack build

> {FHM<S stack build X ZHpilnBH#*THE
— MRZF—RERAXTHT, EZBIMEEN L FEHGHCHRI1FESS
— BABNELRERFPLER TGHCHEIFERS, stackiAS FEH —H
H R MEHNGHC R 1¥43

> MEREERENEIIERE F—TR N .stack—-wo rkAIf2 i X (4K
— ReJ A cd .stack-work HARXPTXYHEHEKXKPEEHEXER
— MRXFEMT, EXRETERIESIE], 8 cd .. RO LEBX




stack exec

i FH 74 stack exec helloworld-exe iafT FiRKIELYE Bh# H HY
A TAER - MehY, ATLAE 20T Ry i :

> stack exec helloworld-exe

somekFunc

>

X/~ Haskell #2sLERA DI RER I B . AE L mF T BN — 45 5



stack test

i< stack test A] A& X 5y H gyt 2R ik
PETF R T B R TG —/ANER3E . stack BELAFBIRRATESN T —4
KRR . BAI T EEARTEINH HSE bR A 2 1) HHr I 5 A S
A . B, WERIRECHRSE T — T HEFRE, AT HRIIEER
IEREME, VRAFEAE TR E A RN EEE _EHE R R E 4
e AFE R TE . HE X SR T2 R E T X E R E
R, stack test iyt BT M BIIITES), 4
H i SR




stack BIEI I

— /N
I__ICEjli‘fII:E 711/\7"%‘5€|J9F1¢/§137JE|3 AW EITIRETEZ
— X FIISEIINERNEXINER
README . md

B xk UNTENEERR
Changelog.md 1, m=Axtr: RRMEEFRRADRENTEIER

S
helloworld.cabal
Setup.hs

HEENMWET Hcaba\BEHNFH XL
BN EEFIEXNEN]: BRI, ~FHXEEA]




stack HIBIZRIH: stack.yaml

Wi{kstack. yamUEiTIﬁE.&%UEI’] — LSS E

>» XK B X B E—"Tpackage, EMEFERET
Yistack.yaml FIENEIAH

> FINBR T, EEN—TURL, E@MBENLEN—1yam X4,
HpigR 7 Syln B{EF ARGHChR A A K —Lev] FHHI Y Efpackage



Apple M1 E FTHYS A Al BEFEE X resolveri# 1712 EX
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SR T EHT "

Latest releases per GHC version

Stackage Nightly 2022-09-16 (ghc-9.2.4), today
LTS 19.23 for ghc-9.0.2, published 5 days ago

LTS 18.28 for ghc-8.10.7, published 6 months ago
LTS 18.8 for ghc-8.10.6, published a year ago

LTS 18.6 for ghc-8.10.4, published a year ago

LTS 17.2 for ghc-8.10.3, published a year ago

LTS 16.31 for ghc-8.8.4, published a year ago

EE%:BI:IJStaCkage.OrgJ:, *ﬁéu_/\ ELTs1<s11f hc-8.8.3, published 2 years ag
2 $5ghc-9.2.484 DA FhRZSBIresolver PEEERErtsrerstoses

LTS 13.11 for ghc-8.6.3, published 4 years ago
LTS 12.26 for ghc-8.4.4, published 4 years ago
LTS 12.14 for ghc-8.4.3, published 4 years ago
LTS 11.22 for ghc-8.2.2, published 4 years ago
LTS 9.21 for ghc-8.0.2, published 5 years ago
LTS 7.24 for ghc-8.0.1, published 5 years ago
LTS 6.35 for ghc-7.10.3, published 5 years ago
LTS 3.22 for ghc-7.10.2, published 7 years ago
LTS 2.22 for ghc-7.8.4, published 7 years ago
LTS 0.7 for ghc-7.8.3, published 8 years ago

o XTIIHESEINIIEE.
o IFFABIMNMIT AT : WMIRAMUE BN, FIBEEMIEFEECH LIS
1%, MIFMERMSH




stack BYBIZERIXHF: package.yaml

» Y{tpackage.yamUCE T HAipackageRSEEIN, Flu0:
— NOEXHAEXERappH, mainfEXHMain. hsH
— BAENRRNEXHFsrcH
— MR FNEXEFEtestF, mainEX{4Spec. hsH

helloworld

0.1.0.0
"githubuser/helloworld"
BSD3

"Author name here" : dpp
"examp le@examp Le. com"

Main.hs

"2021 Author name here"




stack AEAIBIZAI =T hs X{&

X4 app/Main.hs BN T R *ﬁi}% Lib fFJfE src/Lib.hs H1, HRANZAUTF iR

00 module Main where é 00 module Lib

01 é 01 ( someFunc

02 1import Lib é 02 ) where

03 03

®4 main :: IO () é 4 someFunc :: IO ()

O5 main = someFunc é 05 someFunc = putStrLn "someFunc"

EFIXMESGE X, SAETCIETT L.



A test/Spec.hs N TR :

0 main :: IO ()

00 main = putStrLn "Test suite not yet implemented"”

PREETCIE -



stack HY{EH

A, VRAMEBHE 7 stack new helloworld new-template ff{ T
FEIE? B — N UE LRI E ARG ATIEN 2 T —1> Haskell 227
HE LA R Gm PR T IS . TR A HYX—1], stack #RVEATEE
1T TR EER, (1R IRMTATREMH stack 1LY L 2 BURE
XST— AR & T H T E R S




5 él \—é,\
WSS 5 stack GIE—14400 gsort WIH . A5, 1£

src/Lib.hs ¥sinFfs B ETE B gsort pRE; 4E app/Main. hs
HRnEL Lib A, BEMEE) LI FFHERF R SI23E, Hasort pKizY
X EATHATRE, FTEHIHHAEFHIZER)




E T stack Y package EIE

AU, MEETEANEREL, B2 THRZNHT. HESHEA
RE, A AU .

FEESLREAEF I EH A, IRDEH RENFEH %S e B4
HKbg, R R] R HH A A& BEEH & SEHITIRER SR . 4l
an, miEIRATE 2 Prelude FiBgl & Haskell 155 H S —
MEIR . BRILZ 4h, Haskell JE S 024t 7 — L= AL, BARGER
A2 I, Haskell 155 B J7#7E . Haskell 155 thigflt I import 154]
SRR HAMAHIE H -




H, FHEEIMFRAER. FEERFEGE TR T 7 ZH R
7§1E%ﬁfhmﬁ%7ﬁimﬁﬁ T & AR 22 15 it B AR B
SR JE FEIX SRR LR, A A& R A A)e, HAR
A B ERT AT A BB 2 AT B N & TR, FREL=2] 0
RAERAR; KICLME, BUBK T —MI KRN ES RS . f£iX
NMEDSREH, FEZSHFNEAESARTREIN, FaaEle, SR E
SRREDS RGP 3l i H AP B 22 AR E T Fr S s AR -




XFP R T Z % R AE Haskell FEa B AR M@ FERT, HAEL
Et EFR T IORAIZRAES RS . X MESRSEH, FAED
E TSR EARRALE package, tHR[1: — P FAFE—HHEK
H) Haskell BI8LE%e —1 package, 285/ H &4 2] BEK] L.




YRATRER ] : 3 3 TAE R BT AN RER AR e » 5L,
44\?[5*/\*%3% HME N — package HL@ AT LARY . FEEE— R
B, ANLMEBAEAFA A BEALH EZR AR

> BERANFAERAR S . AT RESRKREH, HELE—H
HEA - SR T IRARHIEES, (1B TAREXS A — TR [F]

AR TERUE TR

» TERZIHET, Mt TR . Flin, mERENINEfA—
N2 7% Haskell i 27, DMEHCAEAR BT BRARANEIE
)

> HPRXTH AT EEQE%HT N T AE S HART 2B X T IX
R T EAEBHER, VRA]REIE T E R A B {23
FIRERF— X Ih AT - R, A PR DL R By H A B
FT A A— package, EHE&HEM:.

\_




E T stack Y package EIE

BHIGHERE /R [ stack new g6l H) Haskell 2X {1 A& T H
HAgial e | —EZ 1 package. X2 package HIfFH H SRICRAE
stack.yaml XFECE I packages HYEA. #an, FEIA] LHEAE
H stack new fig& 61 EH] helloworld Iit H ¢, packages T H KA
S—ME, Bl JfF5. XKW, FEIH e SR —
package.




—AE

pripy

£ stack EHHHMEFFKIH S, —1 package XS
fE— 444 package . yaml R SCHF A - FETX SR BR T
=i Hil package )4 FK AR« AU BA 53

d‘ﬂ:—izlg,f:‘/u yl\ Z: g‘l/_"\

y—r /1
\—I'_J*

KT

@i
b

BB A BT dependencies. HHI{ES

1 Fr A HAL package N AS ARG E . #lun, £ L helloworld

< | 4B package i

B A4 By ME——> package HY package.yaml {4+, [ B0
dependencies f14— 1 H: base >= 4.7 && < 5. XFHH, HH|
package @E?ﬁjﬁfi—‘/\%ﬁ A base [\ package, H.E:3K base HRANE

X 6] [4.7,5) H°° . ZREEH—DRLE : WHTERIG X B PR base
HY%F RE AN HY package P ?

— pbase >= 4.7 & < 5



37: https://hackage.haskell.org/

Haskell Jf- /& & 41 X 43 7 —> package 13537 , 744 H Ay 44 4 Hack-
age. AEAA]—PJF &EFBA] LARIXAS B A & A B & Y pack-
age, A] LAXAE AT 2R E 2 FRAEFE iUASHY package . =

PRUTIAIX 2R, 82K A HK N base HY package; F£iX/[~ package I

E L, IR UBERIEHWrARA, UNGE—TRAFE S AR

B TR RIS R, IREE 2P 24 : Prelude

F1Numeric.Natural. XW MEIREALESAE | base 1, K[, 1%

RE R, Al LME A import 1EA] IIE0X TR T




YRA] LIFE—/]~ package.yaml 341 dependencies Jit B Il ¥
§ 2 Y package ZFR LS M IR TT 3K - 285 , A H stack build
B, stack §ie H 3% Hackage 6 - N 00 . package . {015R
RAKE G, Bttt N HE R %I E .




&) F 25— 4 \
Hackage H18—" 4 FR~ random HJ package, HH

B — 2R System.Random B, X PEIRAE LT —

NAFRA randomI0 [ZER . JAfE, 7E do [ EIEACAS A, ff
TN HBER] .

rnd <- randomIO :: IO Int AN TREMIS R, 1BIEXTERZESA
RSB —NBELAE AR BER rand()m >= 1.2 &&§ < 2

BYRAE H stack G2 —1ZFRA random-num I3 H ‘ package . yaml
V4K dependencies F¥NII—ME: ! andoz 1 X
(EF A SR - 2487 package f#i— 4> FK ) random. JfiAs 4 1.2.0
) package. $AJ5, FEZHIIH H LI A2 4455 47 6 i — AN LA

H@%ﬁ%- %ﬁi@'ﬂ“&‘%ﬁn %ﬁﬁﬁﬂq stack new npv ’ /\lﬁ'ﬁm?ﬁ\tﬂ
&=

A\ Iy




THERHNE, FERNERFZIHES AR A, #RAFELRT
package BT, AI: — P AE T ZIAEIH package )FE. —
MEERWLIT LE (MG FE B3I NE package) . IX&AE H B
HRIE BRI A 152, Al BB RS FEAR R B /] . 25—
FEREMAX, EFE—NAEMMERNEF ZIE , 2o H 1%
IDTTERE . RESWORIRZIRZ .

KT stack, B HPF2IIXEIE . A 248 [E] 22 0] BA7 R 2AE R AR .



Haskell ZFRHPE




Haskell JRiZF 0P 5 X 1%

XT38 Cy C++, 8 Java 1B S N EZF S, A BB W 5 Haskell
NP EFLEE. AX=MESYH, FERFHPSHIKER S
5 Mm-S {3 WEBEHRIEN —FEBAHNAER; BE
HIVE @ LRTEa B 58— gk (Code Block) . {HiZ, 7EH]
X HI LY Haskell #2791, MR FEZIEHTHE S5 -




HAL, YRixf#E Haskell 7 . Haskell 12 =#1% , 7 where. let. do. of
JUAS SRR R] J5 T e B T — A . RS H 5 |, Haskell
reft T AR E XUug . BRI A TR P E 2B 5 5 XU
MR AR TR 481 s B R I 45 R BRI R 450K . o8 M RlER
fll C. C++. B Java IBEEHHE XS FHD TR RNEAHE R,
MRCTE-SXTE AR . FEB T AVEH, XA XUg 53 Al 4 fm 44

A layout-insensitive #[] layout-sensitive.




layout-sensitive

00 module Main(main) where

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15

import Prelude

main :: IO()

main = do

putStrLn "Please input your name:"

name <- getLine

putStrLn $ "Hello, " ++ name

putStrLn "Please input an integer:"

strl <- getlLine

putStrLn "Please input another integer:"
str2 <- getlLine

let intl = (read strl ::
let int2 = (read str2

putStrLn $ strl ++ " + " ++ str2 ++ " = "

Integer)
Integer)

++ (show $ intl + int2)

layout-insensitive

00 module Main(main) where {

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17 }

import Prelude;

main :: IO (),

main = do {

putStrLn "Please input your name:";

name <- getlLine;

putStrLn $ "Hello, " ++ name;

putStrLn "Please input an integer:";

strl <- getlLine;

putStrLn "Please input another integer:";
str2 <- getLine;

let {int1l
let {int2 = (read str2

putStrLn $ strl1 ++ " + " ++ str2 ++ " = "

(read stril Integer);};

Integer); };

++ (show $ intl + int2);



£3X FH layout-sensitive Xi§ P EEFE, EEWAMBE—1T KB4 4

I51ICIE =R ERAERI R

1.78[E488, Fg—KFMaal
ZE%ﬁW,L&t—mﬁﬂ
3.B /MM, CIBIRGR




Haskell R HRPBE AN

IRAE 7 75 AT RS M BRI . AERXPRRT N R R, (FAEWF
ARINBETR. S—MBHETeRNELER|R: i layout-
sensitive B layout-insensitive X% HIFE P B AR ST BT,

XY 2 hs . B—FH5E T HIUHRY

244 lhs. 1E

XA 5 T2, R AR R AL A 2R T BETERE

i, RAEEMANE - - SR TR (/)
WS, 5 ATIT R ARIIE 5 >,

55 HARIRAR



00
01
02
03
04
05
06
O7

-- This 1s my first Haskell program E 00
-- Stored 1in file: Main.hs E 01
module Main(main) where ; 02
03

main :: IO() é 04
main = do E 05
putStrLn "Hello, World!" E 06

-- This 1s the end of my first Haskell program ; 07
. 08

©9

Ihs SCHI BB MER R LSS > TG 5T

This 1s my first Haskell program

Stored 1n file: Main.lhs

module Main(main) where

main :: IO()
main = do
putStrLn "Hello, World!"

vV V V V V

This 1s the end of my first Haskell program

bl

B BT

I 2B R ARXFBE T2 e? XA, IREOREERIE.



A SR Aol

2.1 f¥if] Haskell {5 & X HE . . . .. 2.2 FRIRFFIERAERFRS &R0 . ...
211 ZFHzHEHERE .. ... ... 2.3 Hello,World! . ... .........
212 BHBERZHE . ... ... 2.4 Haskell 2 FHI%1F. BT 558 . .
2.13  HRAZUHXKHIRE . . . . .. 241 THMZEE ...

2.1.4 HOAZ LW fold BRZL . . . .

242 ghc .. ... .. ... ...

215 FPAIEAR P51 LR fold BiZK 243 ghei . ...
2.1.6 —FMREAERREE: ... ... 244

stack .. ... ... .....

2.5 Haskel EFHBEE . ... ... ...
2.5.1 Haskell JEFE 1 E X
2.5.2 Haskell JF KB E 7




NREFF Y TR AZHaskellBENANIRG, B/ERR; T2, EAHaskellEERS
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