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= Dean Wampler

= AWT ActionListener D EZ&

public interface ActionLi stener
ext ends EventLi stener {

public void actionPerfornmed(Acti onEvent e);
}
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ARVENIN\NYRZZERET S

= AWT ActionListener Z{f> TH 5

| nport java.aw . *;
| mport java.awt.event.*;

cl ass ButtonApp {
private final Button button = new Button();

public ButtonApp() {
but t on. addAct i onLi st ener (

new ActionLi stener() {

public void actionPerfornmed(Acti onEvent e) {
Systemout.println("event received: " + e);
}
1)t}

" [ RE e
B CNEIFOROHICEZTIZ2DEZRITNIEGRS W
= ZOBERMUANCFIATE R
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ESRAGE

= R

public interface Functi onlVoi d<A> {
voi d appl y(A a);
}

= £, L AWT ActionListener WE#E #{E > T\ id

cl ass ButtonApp {
private final Button button = new Button();

public ButtonApp() {
but t on. addAct i onLi st ener (

new Functi onlVoi d<Acti onEvent >() {
public void apply(Acti onEvent e) {

Systemout.println("event received: "+e);

11}
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HEA B

" I 5(CH U Java WELBE#HZREIT NI

publ i c ButtonApp() {
private final Button button = new Button();

button. addActi onLi stener (#{ Acti onEvent e
Systemout.println("event received: "+e)
1)
}
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" ANEUTEHDY A NHBWIEHES
{10, 20, 30, 40, 50 } H'd %
B0QSHATnBEEHOERICIE N 2HIT S
s ZNSEIRTELEDES

DOFED UMTOLSBEHEZT S
10*0+20*1+30*2+40*3+50*4 =400
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10*0+20*1+30*2+40*3 + 50 *4 =400
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= Douglas Crockford DI vtz
JavaScript: HR TRHREBEINTWS 7OV I V5]

http://www.crockford.com/javascript/javascript.html

EIE M P AR IF TS for XDV B
JavaScript 0) CoAIVRBNE=R5E.

Er\%ﬁd)ﬁ_ﬁ"ﬂ Eﬁgd)ckj (—/L,\Z_%)o

CNIFERBZEZPT L,

XE7R 5. JavaScript (.
C¥Jlava&kbDb

BI#EYEEE Lisp ¥ Scheme &EDAN
HEANZWH ST,
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mfor (i =0; i <N i++) { }
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Java TAEIFR for

public static int func(int[] ar) {
Int ret = 0;
for (int 1 =0; I <ar.length; 1++) {
ret =ret + arf[i] * i;
}

return ret;

}

int[] inp = {10, 20, 30, 40, 50} ;
func(inp);
— 400
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Haskell "C MapReduce

zip [0..] [10, 20, 30, 40, 50]
—[(0, 10), (1, 20), (2, 30), (3, 40), (4, 50)]

map (\(i,x) -> x*i) Eok
— [0, 20, 60, 120, 200]

foldl (+) 0 Eozk
— ((((0 + 0) + 20) + 60) + 120) + 200
— 400
" eI B
func = foldl (+) O
map (\(i,X) -> x*1)
. zip [0..]
func [ 10, 20, 30, 40, 50]
— 400
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ﬂ [10,20,30,40,50]

zip [0..]

ﬂ [(0,10),(1,20),(2,30),(3,40),(4,50)]

map (\(i,x) =-> x*i)

JL[O,ZU,GO,IZO,ZOO]

foldl (+) 0

lLflOU
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= http://www.itpl.co.jp/tech/func/essense_of fp(sea0305).pdf

2013515 20H 2,020M
201351H23H 1,750

2013%2H08H 650/ ]
20135%2H14H 3,740 . - ]
2013%2H18H  8,000M E/

2013528278 1,960
201353H02H 2,200M
201353H16H 6,540M

f 18 28 38 4H 58 6H
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Java T Sale & &

public class Sale {

Dat e dat e;

I nt anount ;

Sale (Date _date, int _anount) {
date = _date;
anpunt = _anount;

}

/] Date 6 HZID T
public static int getMonth (Date d) {

Cal endar cal = Cal endar. getlnstance();

cal .setTinme(d);
I nt nonth = cal . get(Cal endar. MONTH) ;
return nont h;

}
}
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Java CHZ &EDFED BT

public static List<lnteger>
nmont hl ySal e( Li st <Sal e> sal es) {

3~

ArraylLi st<integer> result =
new ArraylLi st <l nteger>();
i nt sum = O;

i nt prevMonth = get Mont h(sal es. get (0). date);

for (Sale sale : sales) {
| f (prevMont h == get Mont h(sal e.date)) {
sum += sal e. anount ;
} else {
resul t.add(sum;
sum = sal e. anount ;

}
prevMont h = get Mont h(sal e. date);

}

i f(sum!= 0) {
resul t.add(sumnm;

}

return result;

29




Haskell T Sale D E#

data Sale = Sale UTCTine Int

tinme :: Sale -> UTCTi ne
tinme (Salet ) =1t

amount :: Sale -> Int
amount (Sale _ mM = m

nonth :: Sale -> Int
month s = m
wher e
day

utctDay (tinme s)

(., m ) t oG egori an day




BCE&lcXREDHD

groupBy ((==) ‘on‘ nonth)

—

[ Sal e 2013-01-20 2020
, Sal e 2013-01-23 1750
, Sal e 2013-02-08 650
, Sal e 2013-02-14 3740
, Sal e 2013-02-18 8000

[[Sal e 2013- 01-20 2020
' Sal e 2013-01-23 1750
]

[Sal e 2013-02-08 650
. Sal e 2013-02-14 3740
,Sal e 2013-02- 18 8000

mUTCTime DU TFZI)VIEEREIXELRD EFT
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50 LT 7ZHD L

L]

map (map
[[ Sal e
, Sal e
]
, [ Sal e
, Sal e
, Sal e

[[ 2020,

anount)
2013-01-20 2020
2013-01-23 1750

2013-02-08 650

2013-02-14 3740
2013-02-18 8000

1750]

, [ 650, 3740, 8000, 1960]

/[ 2200,

6540. ..
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map (foldl (+) 0)
[ [ 2020, 1750]

[ 650, 3740, 8000, 1960]

/[ 2200, 6540. . .
— [3770, 14350, . ..
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Haskell TH & D5ED EIF

nonthlySale :: [Sale] -> [Int]
mont hlySale = map (foldl (+) 0)
. map (map anount)

groupBy ((==) ‘on‘ nonth)

ﬂ [Sale]

groupBy ((==) on month)

ﬂ [[Sale]]

map (map amount)

JL [[Int]]

map (foldl (+) 0)

JL[Int]
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Java CHE S ADB

public class Person {
String nane;
i nt age;

}

HashMap<Stri ng, Person> db
= new HashMap<Stri ng, Person>();

Person sazae = new Person(" %% ", 24);
Person fune = new Person(" 7 %", 52);

map. put (" ¥ 74", sazae);
map. put (" %", fune);
"7 X" DEESAIFTLLE>TWS
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BIEHE v AZHTRE

String
Per son
Per son

String
Per son
Per son

String
Per son
Per son

.get(me) ;
. get (not her . nane) ;

.get (ne);
. get (not her. nane) ;

.get (ne);

me ="Y7%
not her = db
gramm = db
ne = "YyHyr";
not her = db
gramm = db
me = "73%";
not her = db
gramma = db

. get (not her. nane) ;

[ "y
VS

[l "7 %"
[/ null

[/ null
[l HAt
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ZEICKBITHE v A ZEERE

String ne =" 7%
Person not her =
Person granmma =
I f (nother !'= nu

gramma = db. ge

}

|
'-*—so_
~—c T-
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nul | ORES

<Per son> get (<Stri ng>)

"null (F. WAAGEIICGNS

s BIMNS nul | 2RI DD SR
BRI UG WL
LB AN AVIE YUY g AR

®Java 7O 5 7E9 nul | ZED
V)N TDOXENLZVDTnull OUNEEZTENS
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Tony Hoare

nulllx

L1068 RILD KB

41




Haskell THES ADB

data Person = Person String Int

name :: Person -> String
name (Person n ) =n

age :: Person -> Int
age (Person a) = a

db :: [(String, Person)]
db = [(" % 74", Person "H¥H¥I" 24)
,("HY¥I", Person "7 %" 52)]
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lookup & Maybe

= DB DRREFH

| ookup :: String
-> [(String, Person)]
-> Maybe Person

= Person (&, KU ZWE

= Maybe Person (&, KT H5D0H UnGWE
= FZ 7 L: Not hi ng
mZEZHD:Just (Person "HH " 24)
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ZEICKBITHE v A ZEERE

= Maybe Person (&/\% —> < v F TAULIE
® case ... of =
R TRTOEAEREBELHNE T/ SHEELE RS

findGama :: String -> Maybe Person
findGama me = case | ookup ne db of

Not hi ng -> Not hi ng

Just not her -> | ookup (nane nother) db
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TEICOWVNBIEHE » AZIFEE

" BIEXHE v AEERE (Java iiBE)

String ne = "7 %";
Person not her = db. get(ne);
Person granmma = nul | ;
I f (nother !'= null) {
gramma = db. get ( not her. nane) ;

}
s OWEEHEpAZERE

String me =" 7 %",

Person not her = db. get(ne);
Person granmma = nul | ;
Person ggranmma = nul | ;

I f (nother !'= null) {
granmma = db. get ( not her. nane) ;
I f (gramma !'= null) {

ggramma = db. get (gramm. nane) ;

}

1
J
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TEICOWVNBIEHE » AZIFEE

s B5EH 5 » A%ZFEE(Haskell iRFE8)

findGamua :: String -> Maybe Person
findGama me = case | ookup ne db of

Not hi ng -> Not hi ng

Just not her -> | ookup (nane nother) db

s OWEEHErAZERE

findGaamma :: String -> Maybe Person
findGG anma ne = case | ookup ne db of

Not hi ng -> Not hi ng
Just not her -> case | ookup (nane nother) db of
Not hi ng -> Not hi ng

Just gramma -> | ookup (name gramma) db
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Maybe & (EZRIZRDH 7?7

= Maybe (& "EFE, O—&
= Java DFZEB (FEME D—iE

= [EF0E
= TEfold, ARIH

= 5B

data Bool = False | True

= BRINICIED D B

data Maybe a = Nothing | Just a

= RINICHRBUCHIED H B
data Either | r = Left | | R ght

r
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| SAlive nother && isAlive gramm

= Maybe a HEFIC TERWLHN7?
fi ndMot her nme & &> fi ndMbt her not her
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it T EiR

= { N ECHR &&>

nk &&> f = case nx of
Not hi ng -> Not hi ng
Just x ->f X

= Bk
findGaamma :: String -> Maybe Person
findGG amma ne =
| ookup ne db
&&> \ not her -> | ookup (nane nother) db
&> \gramma -> | ookup (nane gramm) db

" ANTFhR(FB)

findGaama :: String -> Maybe Person
findGaanma ne = case | ookup ne db of

Not hi ng -> Not hi ng
Just not her -> case | ookup (nane nother) db of
Not hi ng -> Not hi ng

Just gramma -> | ookup (name granma) db 52
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" BEFEEY
= Tho, ZzFx9H
mJava DU T X

data Person = Person String Int
data Sale = Sal e UTCTi ne | nt
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" EFEOEM

dat a Shape = Rectangle Side Side
| Ellipse Radi us Radi us

" BlRrbEaCERDEM

data IntList = N |
| Cons Int IntList

data Tree a = Leaf

| Node (Tree a) a (Tree a)
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type
dat a

type
dat a

type
type
dat a

dat a

. . —_— 1 \ﬂ:
Wiki D7 — 5 i
Wki = [El enent]
El ement = HR
| H Int HText
| P HText
| UOL Xl i st
HText = [ PText]
PText = Raw Char
| Escaped Char -- backsl ash
| Anchor Title URL
URL = String
Title = String
Xlist = Uist [Xiten]
| Aist [Xiten]
| Empty
Xitem = Item HText Xl i st
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Wiki 7F A b
String

ll parser :: String -> Wiki

Wiki J

ﬂ prettyPrinter :: Wiki -> String

HTML 7=F X b
String
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