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Jlam61a u3pasu




JIAMBJIA U3PA3U U
GYHKILWOHAJIHA ITAPAJIMTMA

= Jlam6/1a u3pa3u HUCY U3BOPHO eJIEMEHTH 00jeKTHe-OpHjeHTHCaHe TapauTrMe.

= OHHU ce Be3yjy 3a T3B. YHKIMOHAJIHY [IapaJIUrMy
y K0jOj je cBe QYHKIIMjCKH 00jeKaT U rjie ce CBU IP00JIeMH pellaBajy IpPaB/beEHEM
oAroBapajyhux komnosuiuja GyHKIMja ¥ IPUMEHOM PeKyp3Hje.
= Heku oz, mo3HaTHjuX QYHKIIMOHAJIHUX NPOTPaMCKUX je3uka cy: Lisp, Haskell, F#, Elrang u
APYTH.
= BehrHa MoiepHUX 06jeKTHO-OpHjeHTUCAHUX je3MKa je IPUXBaTu/a U UHTerpucaJsa
GYHKIMOHAJIHY TapaiurMy.
= OBO je omoryhuJio npe cBera JiakIIM pa/Ji ca KoJieKIlidjaMa ¥ TOKOBUMa MojilaTaKa
= 300T CBOje JieKJapaTUBHE NMPUPO/ie, JaMbaa u3pa3u oMmoryhasajy nporpamepy

MHTYUTUBHHU]E U3paXKaBakbe, TE€ Ce OUeKyje fay 0yayhHoCTH Oyaly He3a00UJIa3HU Jie0 JaBa,
asiv u apyrux OO nporpaMcKux je3vka.

@



MOTHUBALH]A

= YnoTpeba aHOHMMHUX KJlaca je 0OMYHO Be3aHa 3a ad-hoc uMIieMeHTalyjy ogpehene
byHKIMje:
= OBa PpyHKIIMja Ce KOPHUCTHU jeJHOKPATHO;

= CMHCao MOCTOjakba OBAKBe KJlace je MpeHoC QYHKIIYje, I1a Ce YeCTO OH Ha3WBa U
GYHKIM]CKU 00jeKaT (CJIMYHO NMTOKa3uBavyy Ha QYHKIHU]Y);

= OBakaB 3amuc je, MehyTumM, JlocTa rJioMa3aH.

= Jlamb6aa u3pa3u omoryhaBajy Ja ce oBa HCTa ynoTpeba peasiv3yje ejileraHTHH]eE,

= Kpo3 HapeaHHX HEKOJIMKO IpHUMepa he, Kopak 1o Kopak, 6MTH pasjallilbeHa 0Ba MOTHBalHja.




[IPUMEP - OIIUC ITPOBJIEMA

= [I[peTnnocTaBUMO J1a je TOTPEOHO A AU3ajHUPAMO COLUjaTHY MPEXKY.

= Je1Ha 0J1 MOr'YRHOCTH Y OKBUPY CUCTEMA je aIMMHUCTPATUBHU IaHeJ KOju 61U oMoryhuo:

= AIMUHUCTPATOPY [la U3JIMCTA CBE KOPUCHHUKE
KOjU UCIyHaBajy oJipeheHr KPUTEPHU]YM;

= Ha oBaj HAYWH OW a;MUHUCTPATOP Ja/be MOTao0 Jia BpIIU ofpeheHe akTUBHOCTH HaJ, TUM
KOPHUCHULIKMA:

= [Ilasbe mopyKe U 00aBEILITEHA;
= Bpuie uau axxypupa nojjaTke U CJIUYHO.

= KpuTepujyma Moxe Jia 6yzae 40CTa,
a je T0OTpeObHO BOAXUTH padyyHa O KOMIIAKTHOCTH KO/1a.




[IPUMEP - EHTHTET

[J1aBHU eHTHUTET je KJiaca Koja IpeJicTaB/ba 0COOY:

public class Person {
public enum Sex { MALE, FEMALE }
String name;
LocalDate birthday;
Sex gender;
String emailAddress;

public int getAge() {

/] ...

}

public void printPerson() {
/] ...

}




[IPUMEP - HAUBHHU ITPUCTYII -
[IOJEANHAYHE ®YHKIHUJE

Heka je npBY 3axXTeB JINCTalkbe CBUX KOPUCHUKA KOjU Cy CTApPUjU O, 3aJlaTOT Opoja
roguHa:

static void printPersonsOlderThan(List<Person> roster, int age) {
for (Person p : roster) {
if (p.getAge() >= age) {
p.printPerson();

}




[IPUMEP - HAUBHHU ITPUCTYII -
[IOJEAMHAYHE ®YHKIHUJE (2)

MebyTuM, nokeJ/bHO je J1a U3JIMCTAMO U 0CObe Koje Cy Yy HEKOM 3aJjlaTOM OIICery roguHa:

static void printPersonsWithinAgeRange( List<Person> roster, int low, int high) {
for (Person p : roster) {
if (low <= p.getAge() && p.getAge() < high) {
p.printPerson();

}

JacHo je 1a KpUTEpHUjyMa MOKe Jia Oy/ie jaKo MyHO, I1a IIPaBJ/bembE MOjeIMHAYHUX PYHKIH]a
32 CBaKU KpUTEPHUJYM HUje pellene!




[IPUMEP - HAIIPEJIHUJU ITPHUCTVYII
- AHOHMUMHE RJIACE

Cinenehu siorvudyas Kopak 61 6UJ10 MPaBJ/bEHE METO/IE 3a UCITHUC 0C00A K0jOj Ce KeJbeHHU
KpUTEPHUjyM npociehyje kKao GyHKIMjCKU 00jeKaT, OHOCHO aHOHHWMHaA KJiaca.
static void printPersons( List<Person> roster, CheckPerson tester) {
for (Person p : roster) {
if (tester.test(p)) {
p.printPerson();

}

[IpocneheHu PyHKIMjCKU 00jeKaT 3a 3aJjaBakbe KPUTEPHjyMa UMIIJIMEHTUPA UHTepdejC
CheckPerson, KOju UMa caefiehy CTpyKTypy:
interface CheckPerson {

boolean test(Person p);

}

®




[IPUMEP - HATIPEJIHW]U TTIPUCTYII
- AHOHUMHE KJIACE (2)

Tapna je, Ha locTa eJleraHTHUjU HA4WH, MOTyhe 3a/1aTU A0CTA IPOU3BOJbAaH KPUTEPUjYM, HIIP:

printPersons( roster,
new CheckPerson() {
public boolean test(Person p) {
return p.getGender() == Person.Sex.MALE && p.getAge() >=
&& p.getAge() <= 25;

);




[IPUMEP - JOILLI HAITPEAHHW]A
[IPUCTYII - JIAMB/JIA U3PA3U

MebhyTumMm, ynoTpeboM Jiamba u3pa3a TO MOKe Jia Ce U3Ppa3y Ha jOoIll eJileTaHTHUjU
Ha4YUH:

printPersons( roster,
p -> p.getGender() == Person.Sex.MALE && p.getAge() >=

&& p.getAge() <=
)




CUHTAKCA JIAMB/JIA U3PA3A

Jlam6/1a 3pa3u ce cacToje o TPHU JeJia:
1. (argl, arg2, ...)
JINCTA MapaMeTapa JiambJa nu3pasa;
2. -=>
CUMOOJI KOjU JIUCTY ITapaMeTapa pa3/Baja o TeJia JjaMbJa u3pasa;
3.  TeJo JaMbJa u3pasa

KOjHY 110 CUHTAKCH IIpe/iCTaB/ba BaJIU/IAH JaBa U3pas, U YMja INOBpaTHA
BpeJHOCT MOpa [a OAroBapa NoOBpaTHOM TUNY HABELEHOM Yy
oArosapajyhem unrepodejcy.

TunoBu napaMeTapa v THUN pe3yJiaTa JaMbJa U3pa3a Mopajy OUTH Y
carJlJaCHOCTHM ca TUIIOBHMMaA KOjU cy JlepUHHUCAHU ¥ 0JiITOBpajyheM MeToay
MHTepdejca Koju AaTH JlaMmba u3pa3 peasinsyje (MMIJIeMEHTHUPA).




OYHKIOHMOHAJIHU UHTEP®E]JCH

OyHKUMOHA/IHU UHTEpejcH y JaBu oMoryhaBajy nporpaMyupame y CKJaay ca apajurmom
GYHKIMOHAJIHOT IPOrpaMUupama, rje ce nporpaM TpeTupa Kao u3padyHaBamkbe MaTeMAaTUYKUX
byHKIMja U Tie ce u3b6eraBajy cTalkba ¥ MPOMEH/bUBH MOAAIHU.

DyHKUMOHA/IHU UHTEpEjCH, 3ajeJHO ca JlaMb/ja M3pa3ruMa 1 pedepeHIlaMa Ha METO/ie
oMoryhaBajy nucamwe YUT/bUBHjer U YACTUjer MPorpaMCcKor Koja.

OyHKIMOHAJIHU UHTEPPEjC je MHTePPEjC KOjU CaZP KU TAa4HO jeJlaH allCTpaKHU MeToJ,. [l pyrum
peyrMa, QYHKIIMOHAJIHU UHTEP(DEjCH U3JIAXKY TA4YHO jeJHY QYHKIH]Y.

[loyeB oz JaBa 8, npuMepiu PYHKIIMOHAJHOT UHTEp(dejca ce MOTy IIpeJICTaBUTH JlaMb/1a
M3pa3oM.

Mako pyHKIMOHAJIHU HHTEpdEjC caZp>KU TAa4HO je/laM aliCTPaKTaH METO/I, OH MO>Ke caJipaBaTH
Behu npoj noapasymMmeBaHUX MeTO/A.

[IpuMepu GyHKIMOHAJTHUX HHTepdejca cy uHTepdejcu Runnable, ActionListener u
Comparable.

OyHKIMOHAJIHU UHTepdejcU ce 1o MpaBUJy 03HA4YaBajy aHOTalMjoM @FunctionalInterface.

@



YI'PABEHU OYHKINOHAJIHH
MHTEP®E]C Predicate

YMmecTo Ja camu AedurHUIIEMO UHTepdejce, MOTyhe je KODUCTUTU HEKE CTaHAapAHe yrpaheHe
reHepH4ikKe:
static void printPersonsWithPredicate( List<Person> roster, Predicate<Person> tester) {
for (Person p : roster) {
if (tester.test(p)) {
p.printPerson();

}
}

OBJe je Predicate<T> yrpaheHU reHepUUKU HHTepPejC U3 MaKeTa java.util. function:
interface Predicate<T> {

boolean test(T t);

default Predicate<T> and(Predicate<? super T> other);

default Predicate<T> negate();

default Predicate<T> or(Predicate<? super T> other);

static <T> Predicate<T> isEqual(Object targetRef);

static <T> Predicate<T> not(Predicate<? super T> target);




YI'PABEHU OYHKINOHAJIHH
MHTEP®E]C Consumer

['eHepr4YKHU UHTepdeEjC Consumer<T> je Takohe npeaedHUHUCAH U OH Ce HaJIa3! Y MaKeTy
java.util.function:

interface Consumer<T> {
void accept(T t);
default Consumer<T> andThen(Consumer<? super T> after){

OBaj uHTepdejc npeJcTaB/ba ONlepallkjy Koja MpyUXBaTa jeJlaH yJa3HU apryMeHT U He Bpaha
HHWKaKaB pe3yJITaT.

3a pasJIMKy o/ ocTaJuX QYHKIMOHAJIHUX UHTepdejca, 3a UHTepdejc Consumer ce U 0YEKYje J1a
Tpeba a onepuiine noMohy 604HUX epeKkaTa. @



YTPABEHU ®YHKLIMOHAJIHU
UHTEP®E]C Supplier

['eHepu4YKkU HHTepdeEjC Supplier<T> mpeAcTaB/ba CHaJOeBava 3a Pe3yJ/ITaT:

interface Supplier<T> {
T get();
}

He nocToje HUKaBU A0aTHU 3aXTEBHU Jla HOBHY WJIH APyradyvju pe3yJiTaT Tpeba fa oyze
BpaheH cBaku nyT KaJia je M03BaH CHa/i0eBay.




YI'PABEHN ®YHKIOHWOHAJIHU
MHTEP®E]JC Function

['eHepuyku nHTEPpPEjCc Function<T, R> nmpejacTaB/ba QYHKIU)Y Ca jeJHUM apryMEHTOM Koja
Bpahe pe3ysTar.

OBaj nHTepdejc ce Hajuelthe KOPUCTHU paid MallMpama (MpecjrKaBamba) BpeJHOCTH
NPUJUKOM pajJia ca TOKOBHUMaA.

NMHTepdejc Function<T, R> caap>Ky YeTUPHU MeTOo/a:

interface Function<T, R> {
R apply(T varl);
default <V> Function<V, R> compose(Function<V, T> before);
default <V> Function<T, V> andThen(Function<R, V> after);
static <T> Function<T, T> identity();




YI'PABEHN ®YHKIOHWOHAJIHU
MHTEP®E]JC BiFunction

['eHepuyku nHTEPpPeEjc BiFunction<T, U, R> mpeacTaB/ba PYHKIIM]jY Cca JBa apTyMeHTa Koja
Bpahe pe3ysitaT. Tpu napameTpa THUIla Y OBOM UHTepdejCy Cy:

= T: 03Ha4YaBa THII IPBOT apryMeHTa QyHKIHje

= U: 03Ha4YaBa THII APYyror apryMeHTa QyHKIHje

= R: 03HaYaBa TUIINIOBPATHE BPEAHOCTH Tj. pe3yJiTaTa PyHKIH]je

Jlam6/1a 3pa3 Koju ce o e/byje 00jeKTy THUlla BiFunction cay»ku 3a fedHUHHULIH]Y apply
METO/la U OIMCYje KaKo ce j006H1ja pe3yJsiaTa IpUuMeHe OBe QYHKIIMje Ha laTe apryMeHTe.

['maBHaA npegHOCT MHTEpdejca BiFunction je TO IITO OH AONYIITA KOpUIIhewe Ba yJIa3Ha
apryMeHTa, 3a pa3suJy oJ uHTep@dejca Function Koju je 0O4EeKMBAO je/ilaH yJIa3HU apTyMEHT.




YI'PABEHN OYHKIIMOHAJ/IHHU
MHTEP®E]C BinaryOperator

[eHepruKkHu MHTEpPpdejC BinaryOperator<T> npeJcTaB/ba OMHAPHU ONlepaTOP KOjh HAa OCHOBY
BpeJHOCTHU J|Ba OllepaH/ia TreHepHullle pe3yJITar.

OBaj unTepdejc ce passukyje ox BiFunciton uHTepdejca TUMe IITO KO Bera v 006a onepaHia u
pe3yJaTaT MOpajy 6UTH UCTOT THUIA.

OBaj pyHKIIMOHAJHU HHTepPEjC MMa CaMO jeJlaH TeHEPUKHU MapaMeTap TUMa:
= T: 03Ha4yaBa THUII 00a yJla3Ha apTryMeHTa ¥ TUII pe3yJiTaTa

NMHTepdejc BinaryOperator<T> npomupyje uHTepdejc BiFunction<T, T, T>. HajpaxkHuju (1
je/IMHU allCTPAKTHU ) MeTOo/| Kol BiFunction nHTepdejca je meTos apply(T t, T u).

[Ipema TOMe, 1aM6/1a M3pa3 KOjU NIpeicTaB/ba 00jeKaT TUMa BinaryOperator he onucuBaTH
peasi3anujy apply MeTo/ia, KOjUM ce JlaTh OMHApHU ollepaTop NpUMeEYje HaJ, ollepaHauMa.

@



[IPUMEP - stream, filter, forEach

[locToju M HelITO MOroJlHUja HOTALlMja 3a MPUMEHY JlaMb/ja U3pa3a HaJl KoJIeKIhjaMa
moJgaTaKa:
roster
.stream()
.filter( p -> p.getGender() == Person.Sex.MALE && p.getAge() >=
&& p.getAge() <= 25)
.forEach(p -> System.out.println(p));

I'ne cy dyHKIMje stream, filter U forEach AedHHHCaHe Ha ciaeaehu HauuH:

[IpeTBapa Npou3BOJbHY KOJIEKIIHjY Y TOK 3a paJ, ca Jiamba

Stream<E> stream()
“3pasmuma

Stream<T> filter( [IpuMemwyje onepauujy Predicate<? super T> HaJ CBUM
Predicate<? super T> predicate) | ejieMeHTHUMA TOKa

void forEach( N3BpiuaBa void GyHKIMjy HaJ CBUM eJleMeHTUMa TOKa, KOjU
Consumer<? super T> action) |cy npeocTtanu HakoH uATpUpama (filter)

o




[IPUMEP - filter, map, forEach

[Topen moryhHocTu puaTpupamwa KoJieKiyje U npuMmeHe void pyHKIMje, Moryhe cy u
TpaHcpopMaliyje CBAKOT eJleMeHTa JIMCTe Y APYTU TUII Mo/laTaKa:

roster

.stream()

.filter( p -> p.getGender() == Person.Sex.MALE && p.getAge() >= && p.getAge() <= 25)
.map(p -> p.getName().length())
.forEach(len -> System.out.println(len));

= DyHKIIMjOM map Ce 0] CBaKe MojeJUHAaYHe 0CObOe y3uMa Ay>KMHA UMEHa, a IOTOM ce Yy forEach
bYHKIMjU JaJbe T10Jipa3yMeBaHO paJiu ca TUM NOJIaTKOM, JlaKJie, LieJIJUM 6pojeM

= OBaj 6poj ce JIOKAJIHO UMEHYje ca len, a MOIVIO je ¥ OMJIO KOJUM JPYTUM UMEHOM




I[IPUMEP - filter, map, sum

Jlocaj je paaMoTpeHa caMo npyuMeHa void QyHKIMje Ha/l eJiIeMeHTHMa KoJleKIivje, MehyTum,
Moryhe je na Kao pe3yJTaT HEKUX Ollepalyja HaJ, KOJIeKI[UjoM Oyzie BpaheH pe3yJTarT:
roster
.stream()
.filter( p -> p.getGender() == Person.Sex.MALE && p.getAge() >=
&& p.getAge() <= 25)
.map(p -> p.getName().length())

.sum();

= ¥ 0BOM npHUMepy ce Haj Ay>KMHaMa UMeHa 0Cco0a NpuMemwyje CyMUpake, Takopehy, padyHa ce
CyMa Ay>KMHa HMeHa 0co0a Koje cy MylKapiuu uamehy 18 u 25 roarHa;

= Moryhe je u3BpuiaBaTU U pa3He Jpyre NPporU3BOJ/bHE arperaiyje HaJ, KOJIeKI[MjoM yIioTpeboMm
byHKIHje reduce.

@



