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48 Lambda EER
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® M4 2K%| Lambda [1## 25451

/[ EEPIEE
Runnable rl = new Runnable() {

@Override
public void run() {
System.out.println("Hello Werd!"}ﬂ

}
}s;

v

J/Lambda ik
Runnable rl = () -> System.out.println("Hellc Lambda!");
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® M4 2KF| Lambda [0 3#025452

/B FERAEBASBEENSHEE
TreeSet<String> ts = new TreeSet<>(new Comparator<String>() {
@Override

public int compare(String ol, String o2) {
return Integer.compare(ol.length(), o2.length());
}
1)

\ 4

/fLambda XX FASH&E
TreeSet<String> ts2 = new TreeSet<>(

(el, ©2) -» Integer.compare(ol.length(), o2.length())
)
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Lambda F£iA5: fEJava 8 &5 H 71 A B —FEr i iETE o R F 4
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BERK—: T2, TREHE

EEEA —: Lambda FE—NSH, HEEFREME.

Consumer<String> con = (String str) -> {System.out.printin(str); };

BERR S BRI CLERS, O R iR ERTE L, ARy “IRAYHENT”

Consumer<String> con = (str) -> {System.out.println(str); };
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EPMEAN: Lambda HERFE—NSHE, SEH/NES AT LEES
Consumer<String> con = str -> {System.out.printin(str); };

EEKAT: Lambda BEWANRULKSE, EPITIEN, FETUFREE

Comparator<Integer> com = (x,y) -> {

System.out.printin("sEMAEEIEORE ! ");
return Integer.compare(x,y);

b

BEKRAIS: Y4 Lambdak RE—KEAR, return 5 KIESER, HATPIEHE

Comparator<Integer> com = (x,y) -> Integer.compare(x, y);
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LT, fEEeHERH 7282 . Lambda 25k 201 S AR T
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public interface Comparator4TE {

—

int compare(T o1/ T 02);
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O —mEaEEn.
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@FunctionalInterface

public interface Runnable {

f*bk

%

24

* When an object implementing interface <code>Runnable</code> 1is

*

*

* thread.

* <p>

*

* take any action whatsoever.

*

* @see java.lang.Thread#run()
*/

public abstract void run();

to create a thread, starting the thread causes the object's
<code>run</code> method to be called in that separately executi

The general contract of the method <code>run</code> is that it
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5 & X BB #
@FunctionalInterface.

public interface MyNumber{.
public double getValue();-

}e

PR O A A R B

@FunctionalInterface.
public interface MyFunc<T>{-
public T getValue(T t);-

}e
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VE RS E L E Lambda BixR,

public String toUpperString(MyFunc<String> mf} String str){
return mf.getvValue(str);.

}e
YENSELE Lambda RiEx:

String newStr = toUpperString(-
(str) -> str.toUpperCase(), "abcdef");
System.out.println(newStr);-

LIt

YRS H 458 Lambda BiER: AT ¥ Lambda BERIMEASEEE, BlLambda
FRIERNSERAWFEESZ Lambda BixRFEE K B H R DO kA,
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Java N B U K#Z O RE A%

Consumer<T> - void  URBUNTHOX R BRI, GETTE
HHREED void accept(T t)
Sg;zgg;g; = T REZMNTHXNR, W& Tget()

Function<T, R> T - XTRBCNTHIXN SN FHERE, JRRBIZER. 45
PRE RO RAERFBAIKIT % . A& Rapply(Tt)

Predicate<T> - boolean T R BN TN R S R LR, iR ]
Wr e BEE 0 boolean . f1&J5i%: boolean test(T t)
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UYoiz%=

REAEO

BiFunction<T, U, R>

UnaryOperator<T>

(FunctionF#:0)

BinaryOperator<T>
(BiFunction F#0O)

BiConsumer<T, U>

BiPredicate<T,U>

TolntFunction<T>
ToLongFunction<T>

ToDoubleFunction<T>

IntFunction<R>
LongFunction<R>
DoubleFunction<R>

A

T, U

T T

TT T

T, U void
T,U boolean

int

T long
double

int
long R

double

fhE O
sym EExE|  mm |
R

XRAN T, U ZHN HERE, & R RAR4E
R, A&7 EN: Rapply(Tt, U u);

SFRAUNTHIN S 3E4T —Jcia 5, FEiR B TRAR
B, GETIEN: Tapply(Tt);

W RAATHIN G847 i, FRREITRA T
2R, EHEAN: Tapply(Ttl, T t2);
XFRMNT, U S50 FH#R1E

577 4:  void accept(T t, U u)
BET5EN:  boolean test(T t,U u)

y Al Eint. long. doubleff i g %

ZH53 5 Nint. long. double 2571 b5 %



Uiz

16-3 F##5I RS540 2551 A




16.3 %5 H EHESHT H OF=ES

F 15| F(Method References)
o T ambdatk s (e, DA SILITIE T, LU 731 |

® Jiik5I ] I MUZ LambdasSid SR 2 IR )Rk . #A)ihid, J7rvks|
seLambdazinil, i s OB —A9edl, 8RR kR
—ANJ7, AL & LambdaZ il s —AMETEBE

® ZUR: SLHLER I MH R INARIZESIRAGR ME R, 205 J5 8 51 FH
TR ZE AR Bl S PR 7 — 2!

® 15 HEAER 17 BERER) 5 iR kR k.
® U = Rh A A A E I

> XFRSEB 4

> RBEHIEA

> RSB EA




16.3 %5 H EHESHT H

Uiz

apr = Uik

%4 .

Consumer<5String> con =|(x) -> System.out.printin(x);

AR
Consumer<String> con2 = |System.out :: printin;

(P

Comparator<Integer> com = (X,y) ->Integer.compare(x, y);

T
Comparator<Integer> coml =|Integer::compare;
int value = com.compare(12, 32);
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%40 .
BiPredicate<String, String> bp =|(x,y) -> x.equals(y);
AT

BiPredicate <String,String> bpl =|String::equals;
boolean flag = bp1l.test("hello”, "hi");

EE: IRBABOFTENE ISR TESIATENRHAE, JFEE—
NESERFBES HFTERSEETLESE)F: ClassName::methodName
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HEA 5

#R: ClassName::new
S5EBAREOMLES, 3ahS5 RO 5EsEs.
Al DA A I 2 5| FAWRAE 4 e X5V, BRMESSH R ESZOF %R

JHERIZEAN R 20 HI7kH iR [BHE R Dy R 38 43 5 LSRR SR o

{puE

Function<Integer, MyClass> fun =

AT

(n)

-> new MyClass(n)|;

Function<Integer, MyClass> fun =| MyClass::new|
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AT

#¥a: type[] :: new

%140

Function<Integer, Integer[]> fun =

CoEE

(n) -> new Integer[n]|;

Function<Integer, Integer[]> fun =|Integer[]::new;

Uiz
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> 16.4 3 KKIStream API O

Stream APIJiEH
® Java8H A M K ANEER A, F— & Lambda ®ix=; HA—1N

2 Stream API.

® Stream API (java.util.stream) 85 1E i) B B gm FE XS 51 A 2 Javart . 1X
& H AR Javas FE i kb 78, IR~ Stream APIA] PLAR K Bt Javafs
PR, B RE AR T TS AR,

® Stream st Java8 HHALHEE A RIS RS, BN LU E IR BT EE At
ITHIHEAE, WTRDBHUTIER A, e ML Bl S5 8 E . A
Stream API XTEES B AT A, SRR SQL $AT RO Z s B A
W] LI Stream API SEFFATHATEAE. 815 <, Stream API $24t 7 —#f
e L 7 A R A B 1) T 5
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A4 B AE B Stream API

® SRk, IiHY 2 EEIREACK H T Mysql, Oracleds. (HILAEEL
JEIRAT LI £ T, HMongDB, RadisZ:, MixtENoSQLHH k75 5
Java/z [l £ A,

® Stream fll Collection & 1X 7]: Collection & —FEr A 1 N £ 5

ZEfy, 1M Stream AR EN . BIE 2 EEZH A NG, FEENFH,
Ja& EERM P CPU, i CPU L&,
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H4 B Stream

Stream 2| &4 WE?
PR EE, HTEELERE (s, %S e ITETI.
“EOHHRREIE, StreamitBIRITFE! 7

EE:

OStream H O S EILER .

@Stream A HURIEXNT R M, Al T2 R Bl — AN 45 3R 1% Stream.
@Stream #EAEEEBPATHT . X BRG] 55 2 75 245 R A4 $AT
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® 2- HE]#RfE

Tl R R, X R A B e AT A B

Stream HEAE= D IE

® 1- fl& Stream

® 3- K ILEIE(&imERIE)
— HPAT XL EAE, AT R, RS R 2 0E,. A EaE
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map
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fg StreamFR—: BIES

Java8 H {1 Collection 2 1 #H fE, $RAE 7 WD 3REUGR
A

® default Stream<E> stream() : IR E—MBRFEH

® default Stream<E> parallelStream() : iR BE—/IH4TH
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GIj& StreamFH_: BHIHA
Java8 H i Arrays HIERZ 7L stream() 7] DASREUEAH R -

® static <T> Stream<T> stream(T[] array): & [E—4 %

BB, BTN MEA LT 5.
® public static IntStream stream(int[] array)
® public static LongStream stream(long[] array)

® public static DoubleStream stream(double[] array)
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ol s

¥ Stream R =

A] DL A Stream 285 & 774 of(), iE
Mo ERIMEEEEN S

FStream frjof()

wE B —

® public static<T> Stream<T> of(T... values) : & E—/ i

Uiz
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a3 Stream 520U : S TCRA
A] DL FH % 4 72 Stream.iterate() #1 Stream.generate(),
BTG PR -
® XA
public static<T> Stream<T> iterate(final T seed, final UnaryOperator<T> f)

® LY

public static<T> Stream<T> generate(Supplier<T> s)
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/177 WY G R

@Test

public void test4() {
Il IEAX
I/ public static<T> Stream<T> iterate(final T seed, final
/Il UnaryOperator<T> f)
Stream<Integer> stream = Stream.iterate(0, x -> x + 2);
stream.limit(10).forEach(System.out::printin);

Il 4 R

I/ public static<T> Stream<T> generate(Supplier<T> s)
Stream<Double> stream1 = Stream.generate(Math::random);
stream1.limit(10).forEach(System.out::printin);
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Stream ) [E)EIE

Z AP IAIERAE AT DUERGERIE MK SR, BRARRKE Bk 22k
#AE, SUPRBREASPITEMBGLE ! /E & L BRIER — K kS
HRALEE, RN “IEHERE” -

1-fiE 59 A
filter(Predicate p) B Lambda , A HEBR LG R
distinct() fiiise, WM ATA G R K hashCode() Al equals() £ EE LR

limit(long maxSize) #&Wrim, HHITR AT % ERE

B, R B TR 0 ATCERT. HRTITERAL n A, MR E

skip(long n) A2 5 limit(n) FAR
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Stream [ [E]#AE
2.1 &t

map(Function f BN — R EBE NS, ZREE N RS0
= b, IR RS RN T TR .

B — D RBE NS, BN 2 0

= b, 74—/ DoubleStream.

mapTolnt(TolntFunction f) B — DN RBE NS EL, iz N BB o0
= b, A= IntStream.

B — R BE NS, BN 2R 0

= b, oA~ FH LongStreams

flatMap(Function ) B — N REBUEASEL, B EEAME B e

g — AN, SRR FOE R — AR

mapToDouble(ToDoubleFunction f)

mapToLong(ToLongFunction f)
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Stream K [E]#R1E
3-HF

sorted() FEAE AN, HoR IR | AR R

sorted(Comparator com)  FEAE—ANE, HA i b Es 7 HE T
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Stream HJZ& IEB/E

® ZimiplE NIMTK & A RE R . HGE R0 LU A S e, 15
un: List. Integer, H 2% 2 void .

® JnittT I & IbBAEfE, AREHE T

1-ILiE 5 &

allMatch(Predicate p) vt S UL T A iR
anyMatch(Predicate p) B h 2/ — MR

R
(i
noneMatch(Predicate p) 7
5123
1% [H

T AL A T &
findFirst() B 25— AT R
findAny() YR PMEE TR
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Stream HJZ&1E¥4E

count() IR B TG R A

max(Comparator ¢) iR [EI &R AE
min(Comparator c) IR B3 B /ME

MR (R Collection B2 H 75 2 7 =04,
forEach(Consumer c) FoNAMEIE(C. A, Stream API {3 &R
R——EFRIEEA T)
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Stream BJZ&1E#4/E
2-132

AR TR R BESE AR, 55—
ME. RET

AL TR R B AR, 58—
AMiE . iR [A] Optional<T>

reduce(T iden, BinaryOperator b)

reduce(BinaryOperator b)

#57E: map M reduce HEREE PR map-reduce 3\, Xl Google
B R T B R 4
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Stream K& 1E¥A4E

3-4E

R4 oy HAt . Blle—A Collector

collect(Collector c) FOMsEEl, H T4 Stream b o R 0L &
7%

Collector 2 1 71 7y S Bk 5 7 2] SR AT WOAE B VE (Nl £ 3 List. Set.
Map).

A4k, Collectors SEH ML TR ZERA T8, v DA (G 85 ILISCEE 25 5241,
HARTT 15 55200~ %
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s lmExs tEF

toList List<T> T TR AR FList
List<Employee> emps= list.stream().collect(Collectors.toList());

toSet Set<T> T TR #Set
toCollection Collection<T> R TR ERI RN ES

Collection<Employee> emps =list.stream().collect(Collectors.toCollection(ArrayList::new));

counting Long THER T TR A%

long count = list.stream().collect(Collectors.counting());

summingInt Integer XL A TG 2R R R 1 SR T

int total=list.stream().collect(Collectors.summingInt(Employee::getSalary));
averaginglnt Double HER H T K Integer)@ P HIF A
double avg = list.stream().collect(Collectors.averagingInt(Employee::getSalary));

fig 8 35 Integer JB HE RO ZE il . e oF

summarizingint IntSummaryStatistics B[

int SummarysStatisticsiss= list.stream().collect(Collectors.summarizingint(Employee::getSalary));
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joining String HERR T A AT

String str= list.stream().map(Employee::getName).collect(Collectors.joining());
maxBy Optional<T> RS SR ES PN

Optional<Emp>max= list.stream().collect(Collectors.maxBy(comparingInt(Employee::getSalary)));

minBy Optional<T> MRE L a8 e B A/ IME

Optional<Emp> min = list.stream().collect(Collectors.minBy(comparingInt(Employee::getSalary)));

M—AME N R INES RV BB TG,
reducing IH 277 A 2R | FiBinaryOperator 5 i 4 ot %1%
MNeEE, MmIRZ s ANME

int total=list.stream().collect(Collectors.reducing(0, Employee::getSalar, Integer::sum));

BHH_A S H4&
collectingAndThen S AE ] EL o MR, RAGIREE
int how= list.stream().collect(Collectors.collectingAndThen(Collectors.toList(), List::size));

groupingBy Map<K, List<T>> ﬁ{ﬁi\% PEAEXTR YA, B AK,

Map<Emp.Status, List<Emp>> map= list. stream()

.collect(Collectors.
partitioningBy Map<Boolean, List<T>> *E%E—trueﬁfalselﬁﬁﬁj\li

Map<Boolean,List<Emp>> vd = list.stream().collect(Collectors.partitioningBy(Employee::getManage));
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® FHAFT AL, RAMERZTIBE 7H 2 FEJavar H AL 7 R &k IR K
CLRI, N TR IREN R, Google 3 4 HGuavalil H 5| A [ OptionalZk,
Guavaili i A8 K & S E 7 2RI (bS5 3, B EiAE P RS B3R 4R
4. % %|Google Guavalja k&, OptionalZs 4 AJava 8ZRFEEN—HF4) .

® Optional<T> Z(java.util.Optional) & —MNEZRIE, Cr] DMRFRMTHIME, K5
XAMEARAE . BUEE U RAAnUll, TR MEANFE. FERA null Fox—MEA
1715, BIAE Optional 7] LLE U RIAIX M . JF H ol DU = Fa it 70 o

® OptionalZE {1 Javadoctiid il . X2 — DA LUYNullf S Rt RE A4
MlisPresent() 7 i£< iR [Hltrue, A Hget() 7k &R BHZIT % .
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® Optional#Z (R ZH Tk, XFERRATEA F & b7 = {EAR I .
® G Optional RN R T x:

> Optional.of(T t) : @& —> Optional =41, tLZiAFZ;
> Optional.empty() : £ —/>2[1] Optional L4
> Optional.ofNullable(T t): t=] Ll Anull

® F|¥rOptional ZHH R BHEXTR:
> boolean isPresent() : HIWr & &6, & % %
> void ifPresent(Consumer<? super T>consumer) : WHRAE, BITConsumer
ORI sEoie, I HZESENSRESLTE.

® JREXOptional BEEHIXT R
> Toet(): R HNROEAE, RENZE, &0 R
> T orElse(T other) : @IR-AENPK R F], 5NER [ E Fothert] % .
> T orElseGet(Supplier<? extends T> other) : A E N HIRE, 7R [E H
SuppliertZ SR LRI R .
> T orElseThrow(Supplier<? extends X> exceptionSupplier) : R EE UK HIR
5], 5090 H f Supplierds sz EURAE R 55



& 16.5 Optional 3 UiErEE

@Test

public void testl() {
Boy b = new Boy("sk=");
Optional<Girl> opt = Optional.ofNullable(b.getGrilFriend());
/] WMRTZRRFEHMRTIEIZIARRIER
opt.ifPresent(System.out::println);

}

@Test

public void test2() {
Boy b = new Boy("sk=");
Optional<Girl> opt = Optional.ofNullable(b.getGrilFriend());
// WMNRBLZRRFIREMRIZAAR  BNHEERE "HE 7
Girl girl = opt.orElse(new Girl("tE8E"));
System.out.println("{BEIZERE : " + girl.getName());



& 16.5 Optional 3 UiErEE

@Test

public void test3(){
Optional<Employee> opt = Optional.of(new Employee("5K=", 8888));
//Flfropt PR TREEHESM  MRHEMRE , BUREZ
Optional<Employee> emp = opt.filter(e -> e.getSalary()>10000);
System.out.println(emp);

}
@Test

public void test4(){
Optional<Employee> opt = Optional.of(new Employee("5K=", 8888));
/ /ANRopt PR TIIHRAAT |, FhikErie%
Optional<Employee> emp = opt.map(e ->
{e.setSalary(e.getSalary()%1.1);return e;});
System.out.println(emp);

¥
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