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faj i & 2
o REGNREFE RO A FT I0 B R IA A R BOR e B N, T AEa
A R IETT

o PRBCNR TR R B BOCAE T, A R A T I SE R
o PRBCCURR) P IRTHIBOC SER AT 5, T LS4 X pRE M R T HERE
A A5 H 2T —FpFR R Haskell (R E50E 5 KL E 3 MRePES
1.1 REFAER
A A5 K ] Haskell (207F 107

f:: X->Y
EAR £ &R, HSHCAE X, RIERNEAE v, .
sin :: Float -> Float
age :: Person -> Int
add :: (Integer,Integer) -> Integer

logBase :: Float -> (Float -> Float)

Float £/RfR 3. 14159 577 SO, ITnt KA BRKE R BOCRAY, B -2 <
n <27 (K n; Integer F/n KEEBRGIEBAA, 7655 3 ToK A5, Haskell U5 T
B A

ﬁ”‘LFHf(x)ﬁﬁ%&ﬁfliﬁﬁ?ﬂ%ﬁx HA2, Ll AN sing %K sin(0) , 7F
Haskell tha] DURZAEH] £ x Rt £ BT SE <. sRBWINHERH -2 Er. W
RGNS, WaLBRESBERE P4 TS RNIEE: latex 2—1%, HE
late x iﬂ?[«flﬁﬁ late WHTFZH %,

i, sin3.14, sin (3.14)8 sin (3.14) &M E sin WA F3.14 B9 3 FhEEE
e

KMy, logBase 2 10, (logBase 2) 10 5 (logBase 2) (10) #BELL2 HJE 10
MXT R IE S & n o fHJE, RIKNX logBase (2 10) IR, KT add (3,4) FR 3
54 ZH, Kby EM\WE’J KR add MSHECERE X5, M HBT R ERAES
I 5 s o

i F logBase BIHM, HBHOLE—DTESE, IR E—A K% PIE K T RE
AEEZFPE, AN AR XHA logBase 2 Ml logBase e fAUfFF£R T HFRE log,
Fl log, .

B FAIEA log sin x RIANX . X FECEFKEDE, %X F£R log (sin x),
WA (log sin) x WA B X {HJETE Haskell 1, 02005 — X F0& X, 1 H 806
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ZRTEM log (sin x), X Haskell ¥ log sin x f#BEH (log sin) x. fE Haskell
RIRA RPN IR £ 241, T HEAH B L2, (BSh, log /& logBase e 7E
Haskell I EIE )

TS AT, TE=fAEEH, sin20 =2sinfcosd, 7E Haskell 7% T5

sin (2*theta) = 2 * sin theta * cos theta

BATANE B R R Tk, W HEFHABSFREMYE X, X0 IRIE S5
5, B
sin (2*theta) = 2 * (sin theta) * (cos theta)

B2, ZMMFESARLFTR, B REOHR AR TR EHR S .

1.2 R¥ES

BB f :: Y ->2Ffg:: X -> v EFDRE, ATLUREXPANREE B — T
PR :

f.g:: X->12
RECK o NI TRE x MSE, BRI Yy WER, REHK £ MATRAIER, &a
BEIRE 2 WER, RITEBRAEAXFEARE: REEASK, BELR, FLE, H

(f . g) x=1£ (g x)

HAMIUFRAAEZE, XREARIERHE ARG SHEND. HER “green
pig” A “green” MRNEH, TUATAEE, BELAEIE. YR, ERiE
B

1.3 fiF: 5iniA

TS R ORI R R A EE . (REFSME) PHIARELH 100
MR (EWETT) HHBEZM S0 MARM AT TEERITT—RERETFREE
Ko A, REWNERKIRE N2 BB P HeHE, (B2, TLURS S B9 1Mk
JRR B P BT R B

HBREMBMARTA? & —ADXK, THMEAFRFERK—R, XERFRROE
AR B FY, , WAEEE TS (blank character) , MZSARFIRATRF (* ' Fl'\n'),
WE, BN FERHESI5RR, fln, £ B—FH, W £f &2—1 4. Haskell H] Char
BARFRLRE, STRFAH Char MFIELMH (Char 1 FR, XFdEAS HERTFEH,
B, [Int ] RREHIIE, [Float -> Float] RRREIIE,

e B4 & TP EEE.

the: 154
of: B0
a: 18
and: 12
in: 11

bR tR— TSR, FXEMAERMNTHIE:
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" the: 154\n of: 50\n a: 18\n and: 12\n in: 11\n"
FRINRANG | SR, BEHIEMRSWTE, Lk, BIITERT 1R,
AWiFF A commonWords, HEAK

commonWords :: Int -> [Char] -> [Char]

PA¥L commonWords n KB MNFRFFIRMENMA, BRFLIZFIRS n AN PR Z A
R & (FRPIRNAE) , TR TiRY| R, commonwords MERIKR A RS,
AR AT LA A

commonWords :: Int -> ([Char] -> [Char])

MNP AP S - > B, ST _AAZE, 5 eRBUV RS & 5
M. I, A -> B -> CFRA -> (B -> C), WHFEAEFRITN (A ->B) ->C,
W2 WF TGS . EERHEHMRS I 2 &,

a7 A MM ART W S, AFEAAARFERRS, X RBECHE SthAR
FlE . B, fHag—A “W77 Qi fEe KA A5 K2 "Hello" . "hello" A
FrHello! " BANFAELA A AR ? A it Bial B 7 & Z 5 MiRgk,
HEGHRER HBRREe %, AL Neidx e S0 5 A= A, KEHAM
FARTET AR, AR AR S RS R, (HE ] B %5 L
BRAHPRR? REAMIKIIER o K, BREE TR EERE W, & 24 HhE i
ke

HAEFIERWHE, HERMERE MRS S SHAIBITHNEKERFFI. XH
BE X AFHEE I "Hellol "\ "3 * 4 " fl"Thelma&Louise"ZEEi, HEXEXE,
E—PAY, —MARAZSHFHEENFEMFS, W Thelma and Louise"f & 3
ANl

BATAUER B W — A SRS R AL BT R (BIRIS ), M2 e fE7E B
A X FhIIRER) PR

words :: [Char] -> [[Char]]

WA [Char ] | XFEM R B A HELLICAZ, AidAE Haskell 1 8207 LLg| A £ & F] L9
(type synonyms) :

type Text = [Char]
type Word = [Char]

WAEAT LAXFERIA LA words :: Text -> [Word]l, fHHEH FidiZ., 4R, —
PMIXAAHTF =, AiEATAESBFR, FEEMNAK, {HZE Haskell i35 [E] LA
ANRERBXFMA X TN, FL L, words J& Haskell (RS, BILAYD A E X,

b= A8 " The " " the "R ER/RFE —M, Ef1ERF LR —MNA, kX
DRV — R T IE SR A P IT A F RSN , R AR, Mk, FE—
BR¥ toLower :: Char -> Char, IZ@ﬁ%ﬁ:%?E%}ﬁ&ﬁﬁ/J\g?ﬂ, HoAth 7 AR FF
AZE o N TR ZRBN T ORI B T4, T 5T H 8 AR5

map :: (a -> b) -> [a] -> [b]
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{§i% map £ NEFF— SR, £ B TOIRGEDCR. X6, BN TREFE /N
Gl N8R

map toLower :: Text -> Text

G T, BAEAR R W SR R /NS R S K PR words . map toLower, [
—MES R E RN B R FTLAF RIS, Kid R s Ik Blie 2
S B, AN U BB ) (4 TR A R TR R s i 1. ANk, o —FhE
R X Tl 8 R B F B P HE A, G5 S I 1R L R HEAE 7 — &, AN LEAERA
SRR, (ROl HE AR B ARV S B P R R AR A PR, B
B AAAE— 1 PR

sortWords :: [Word] -> [Word]

T RRECRE ] (1) 3 4 I MU HE S . il
sortWords ["to","be","or","not","to","be"]
= ["be","be","not","or","to", "to"]

T TEIRAEA IR PSS B BEC A TR R

countRuns :: [Word] -> [(Int,Word)]

il 4n ;

countRuns ["be" . "pe" 5 "not" 5 nor" ,"to", "tO"]
= [(2,"be"), (1,"not"), (1,"or"),(2,"to")]

FCAS R A% 5 HES () S HR B B 51 3

BUEAR S SEOCBE M R . 7 SR M 1) R BB K B /INHES , 1 AN S i B ]
THUFHES . wTRUR Y, Xl —FE . W RO E R k. AR R, HEF
A IERF B R A R . B, fRoE O R

sortRuns :: [(Int,Word)] -> [(Int,Word)]

i PR RSCHS D) B L BRUCE BT B (W ROCR M — A~ r k) s HEF . .

sortRuns [(2,"be"), (1,"not"),(1,"or"),(2,"to")]
= [(2, "be") " (2’ "tO") s (1’ "nOt") ; (1’ “OI")]

ok O ES RAVR PRI n DNICE . HI, 5T 5 R%L.

take :: Int -> [a] -> [a]
KRBT take n UG —AFIRWET n HICE, KB take HAKLLIIFE P ITERAT
AHM, X take WRAB LB T a, WAL (Int, Wword) MIRE, 452 SHM
B F it Al

I Jr RO BB 0 BB R T R S — A, #ln, K (2, "ber) %
Hihrbe 2 \nn o FHLPREFR A

showRun :: (Int,Word) -> String

KA String J& Haskell BYTE KR, S2F5 & [Char ) 2] ial, ., T 51 eR%k
H5 1) B LR BB A e 4 g 37 e
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map showRun :: [(Int,Word)] -> [String]

I — AT B T A1 R

concat :: [[al] -> [al
L RECK TR AR IO FI R BE L — N5 R [FFE, PRE concat JFAJGDX B HEKH
fta “JLR”, EhEEBAPHE a WK,

AT SRR EL

commonWords :: Int -> Text -> String

commonWords n = concat . map showRun . take n .

sortRuns . countRuns . sortWords .
words . map toLower

PR commonwWords & X T 8 N orekdl, JFHRBE SR ENTEEAM SRR, If
AEREA R ETER AT LUIXAE B i — R TR, (B2, WERATATIOEE, Ba MRF R
Py SN NS RER S S

i S TR A 20 (R ) o e Sl A Al B R B R R R R R T, SR AN AR
(H—PEERRME A EIE) &, #E D REURE R RBZ R A E € X5
_Aiﬁo

AT B H R B — I ik A [ AR o S5 SRR AR B s 8 4A T common-
words (W eREIE S, X L6 Bl sk $E A 7T LA B #E 3C, 30 A Haskell pR 0% #2448,
R A (seript) R—2 S, Brid, BATSERR EMIET — A, BA ok BE X
HINUF HAEE . PRI commonWords HIsE U584 Al LU AE SR T, SR P8 S 4 B iR
B, SGE o MBI REL, BRI EERBE X eF 2, BT 5 A DU A AT
(T MLV LA o i o A TR G P AS 47 15

1.4 filF: HFEBRAIWE

AN R — AT, A e . X0 RS TR R RN 55— A A 5
Rtk — D SRIRILE R 4 J5 75, BRI RIRE, AR J5 25 R 0 o] i pR B8 fA7 20 14 1) &1
AT BT .
What is functional programming?

convert 308000 = "three hundred and eight thousand"

convert 369027 = "three hundred and sixty-nine thousand and
twenty-seven"

convert 369401 = "three hundred and sixty-nine thousand
four hundred and one"

AT BRI B I — A R B

convert :: Int -> String
BIXSF — A g A g 100 5 (9 JF S 8, o BOR 181 3e) RS B 807 b BT AR,
String J& Haskell fiixZ A9 [Char ] WA i),

XA E LS NCT AR — R A SR SRR BN

> units, teens, tens :: [String]
> units = ["zero","one","two",'"three","four","five",



> "six","seven","eight","nine"]

> teens = ["ten","eleven","twelve","thirteen","fourteen",
> "fifteen","sixteen","seventeen","eighteen",

> "nineteen"]

> tens = ["twenty","thirty","forty","fifty","sixty",

> . "seventy","eighty", "ninety"]

DL ERA TR AT > Rt a7 BERE, £ DMEAD, EFH LR 17 Haskell
A, WA TR, . 1hs Y B4 ) Haskell SC {4 FR A Haskell X % #¢ & ( Literate
Haskell Script) , >J15 DMIAR B —1T 82 R, BRIEMAMS >, ZFSERHEERE
Haskell 3547, Haskell AN fRV/FAESFT RO B4R, Fr LM T FIE: B Z 8] = A0 Wi A —
1M, FEL, IRIEAMEMATERE ~NEEMN . Lhs U, 562 AT LKA
Haskell RFIF A HIZ T, A TEMETTH AFELZXMIES (R, EABEHAR
[Fl i) 4 R — D REIARRIE L), B2, AT RRESCESR R R VHE AR FIBT HE F
5 R E Lo

YIRS, RO 228 — 4 vk R oo — N SR R B (Rl B, % R RE Y
BE P RS EN T RA A, B 0<n <10, fREH convertl X T H1F
o BLFED BT LARE L

> convertl :: Int -> String
> convertl n = units!!n

XAEXFEH THRRGIEHE (1) NTHEMIIE xs MTFhrn, REX xs!1niRE
xs FEN n LR, HPMEMNO FiGTE . Fr5lH, units! !0 = "zero", MH,
units! 110 #HEIE L, HHA units A 10 4TE, THRE0~9, —H, K
AHE L RBUE S o 2 MR 4548, HIFEXNBNSEOR BIFYIE XHER,
XA T - M ERAEAELERTE n R AFME, Bl 0<n <100, BE
convert2 Hl TALBX &L, AT EHBE AT~ 4, PTLAE EE X

> digits2 :: Int -> (Int,Int)
> digits2 n = (div n 10, mod n 10)

BFE divn k & n # k BRIVEER, mod n k 248%. LA

digits2 n = (n “div" 10, n “mod" 10)

Hoz® div' Ml 'mod' & div flmod WHEIEX, MEREEZERNPE, AR
BBl XA ETSEET . fl, BFEREM « divy flx mod y %
ARREREA, EE, K515 ) ARTRRENFHIB5]S (1),

BAETT LAE X

> convert2 :: Int -> String
> convert2 = combine2 . digits2

PREL combine2 AYE X f#ifi] Haskell i) 514 % X, (guarded equation) :

> combine2 :: (Int,Int) -> String

> combine2 (t,u)

> | t==0 = units!!u

> | t==1 = teens!!u

> | 2<=t && u==0 = tens!!(t-2)

> | 2<=t && u/=0 = tems!!(t-2) ++ "-" ++ units!!u
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AR B AR AD, TF I Haskell FA% XA LL B M I T 755

== (%T)
/= (F%F)
<= (M T%T)

X R R LA BV AR, OB FER G R
RAOTAREFEHER MR G sa Fmo HI, R a fl b #E True, A a
&& b R[FFf/RIE True, {NRFE False, Lbrl, A

(&%) :: Bool -> Bool -> Bool

92 R —E AN HIA Bool,
B, (++) BN RPENIZEE ., ZEEALLINEMITTERE, L
(++) :: [a] -> [a] -> [a]

Blan, TR HAEE (PREEEIYI N Float -> Float) FIFRHER:

[sin,cos] ++ [tan] = [sin,cos,tan]

AT LAERER P A FAF51 3

"sin cos" ++ " tan" = "sin cos tan"

PBRE combine2 HIE L RIEFHFEE 1 A Al M HOLEBEIM. RnE % 5L
B, XBEA3MERHL, BMHAEON0, 1 REKRT 1 B3 MIEL. W THIRFEL,
BEREEEN, (ARF 3 FELTE T APMIESL, BIEB0R 0 EAE 0, XLFLR
MBERENY, WRRXSEEAEXNLFIFHFAEE, RHAXERAETAMIE (F
MEOASRE AE), HHES A REL.

Al PARE X -

combine2 :: (Int,Int) -> String
combine2 (t,u)

| t==0 = units!'u

| t==1 = teens!!u

| u==0 = tens!!(t-2)

| otherwise = tens!!(t-2) ++ "-" ++ units!!u

BHE, XEBEEANRFREE, XMETELE EMTH, HFHE—-TER True
2 %o L B 2 XA T S R MU USSR o #RIRSF otherwise & True B[R A, FF

LB A KA Ol
E X convert2 M5B Rk,
convert2 :: Int -> String
convert2 n
| t==0 = units!!u
| t==1 = teens!!u
| u==0 = tens!!(t-2)

tens!! (t-2) ++ "-" ++ units!!lu
(n “div’ 10, n “mod™ 10)

KB T where T4, ZMTHAGIATAFREL, HETXHEHE convert2 & X
WIBTA FXA BT X FH R E X T E LML E LAl Fm e w RS

| otherwise
where (t,u)



B o SHFABIRDL, where TAJ#H 7 B E LK% digits2,
DL s UM R B, PRAE % B MRS convert3, HEBH n iR 0<n <1000, RBln &%
A3 g Hae k.

> convert3 :: Int -> String

> convert3 n

> | h==0 = convert2 t

> | t==0 = units!!h ++ " hundred"

> | otherwise = units!!h ++ " hundred and " ++ convert2 t
> where (h,t) = (n “div- 100, n “mod™ 100)

{5 FHIFE IR 7 2R B 4 i, 2R AT LM ] convert2 AEB/INVF 100 HECT
BAEARAE n /2 0<n <1000 000, B n mfLLA 6 (i%k. #5HEL LR, ol A% Hian
TREX:

> convert6 :: Int -> String
> convert6 n
> | m==0 convert3 h

convert3 m ++ " thousand"

convert3 m ++ " thousand" ++ link h ++
convert3 h

where (m,h) = (n “div™ 1000,n “mod~ 1000)

XFF0<m HO<h <100, F£R m (Wia5EKR b 118 Z 0] 72— %% “and”, Br
DA

> link :: Int -> String

> link h = if h < 100 then " and " else " "

| t==0
| otherwise

vV V. V V

O S T Ak

if <test> then <exprl> else <expr2>

o a] LA 455
link h | h < 100 = " and "
| otherwise = " "

RAEAFEEL, A0 —FRR X T et aed, A —Frr s, XHEK i,
then fll else, LA —20ia], FRA Haskell 28 5, XWEREEF DAL H
X RO A e LA PR o

R R converte J& AN{AT {87 B2 A% BRI 3L convert3 K XK, [ B F &
convert3 U] F B B B A BREK convert2 KE XM, Xi&REUE LW —R ik, FEAR
i, AR O EAERIR b TR, PR R R E U T R R DL RE X o

Jihh— R, FEFTR R BN converte, HEIFIHBTFRIZEECH convert, ¥
KF&, ALAEX:

> convert :: Int -> String
> convert = converté

T A R R B convert W T ASE, [EAMIB?

1.5 Haskell &
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