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1. Ob6jeKTHO-OpPHEHTUPAHO IIporpaMupame Bo JaBa

Ob6jekTHO-OpHEeHTHPAHOTO TTporpamupame mwim ckpareno OOIl e momuHAHTHA TPOrpaM-
CKa IMapajinrmMa IITO I'M 3aMEHYBa CTPYKTYPUPAHUTE WM IIPOIEAypPaJTHUTEe TEXHUKNA Ha
[IPOrPaAMUPabe, PA3BUEHU BO CEILyMJIECETUTE TOIMHN Ha JIBAaeceTHOT BeK. OOjeKTHO-OpHEeHTH-
paHaTa mporpaMa e MpeTCTaBeHa MPeKy 00jeKTH KOU Mer'yCeOHO KOMYHUITIPAAT CO NCIIPAKabe
Ha TTOPaKH.

Cekoj 0bjekT nMa ojpeieHa crernuduaHa (PYyHKINOHATHOCT, U3JI0XKEHA IIPe.l KOPUCHUIUTE
U CKpHeHa UMILIeMeHTalnuja. MHory ob6jekTr Kou ce KOPUCTAT BO paMKH Ha IPOTPAMUTE Ce
BeKe JeduHUpaHn BO OApeaeHn OMOIMOTEKN U Ce KOPUCTAT COTJIACHO HUBHATA IOCTOETKA,
JnebUHUITja U UMILJIEMEHTAIIN]A.

OGjekTHuTe KOUM C& yIITe He ce JepUHUPaHU WJIUH UMILJIEMEHTHPAHU, KOPUCHUKOT Tpeda
Jla ce MOIPUXKY 3a HUBHATA AeUHUIN]a W UMILIeMeHTannja. Jlajgm KOpuHUKOT Ke Kpenpa
CBOj 00jeKT MJIM UCTHOT K€ IO IIpe3eMe O HeKOja MOCTOeuKa OMO/IM0oTeKa 3aBUCH OJf IIOBEKE
daxkTOpH, KAaKO Ha IIpUMEP Bpeme mim OyleT co ko pacmosara. Ho, Bo ocHOBa, c& JI0/1eKa
HEeKOj 00jeKT I'M 33/I0BOJIYBa KOPUCHUYKNATE CIENN(PUKAIINT, He € 3HAYAjHO KOj U KaKO ja
UMILJIEMEHTHPA HeroBaTa (PyHKIIMOHAIHOCT.

Kiacu u objekTn

Bo pamkuTe Ha OBa 1mOr/IaBje € AaJIeHO pelleHne Ha €IHOCTaBEeH MpobJieM 0] 06jeKTHO-
OPHMEHTHUPAHO ITporpaMupamke. [IpeTcTaBenn ce OCHOBHUTE KOHIIEIITH 38 KPEHparbe Ha KIaca,
neduHIpabe Ha Hej3SUHUTE YICHOBU (ATPUOYTH M METOJ/IN ) KAKO U HAYMHOT HA MHCTAHIIUPAHE
Ha 00jeKTH Of coofBeTHATA Kiaca. OTHINAHN ce OCHOBHUTE KPUTEPUYMHU 38 €HKAIICYTIAIN]a
¥ WHTEPaKIHja.

Jla ce mammie Kjaca Koja dyBa HHW3a Ha Tiequn OpoeBn IntegerArray .
Kimacara Tpeba ma e immutable . Toa 3Haum meKa, OTKAKO €THAIN Ke ce MHCTAHIIIPA,
HE MOXKe Ja Cé MEHyBa CocTojbara Ha 00jeKTOT, OJHOCHO HE MOXKE Ja Ce MEHyBaar
[IOJIATOIUTE 3a4yBaHU BO HETO U HE MOXKe Ja ce HacaemyBa of Hea final . 3a morpebute
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Ha KJiacaTa Tpeba Jla ce UMILNIEMEHTUPAAT CJIETHUTE METOJIHU:
e IntegerArray(int a[l]) - KoHCTPYKTOp KOj mpmMma HU3a O 1en 6poeBn

length() :int - MeTOJ KOj ja BpakKa JO/KMHATA Ha HU3ATA

getElementAt (int i):int - ro BpakKa €JIEMEHTOT Ha IO3UIMja 1 , MOXKE Ja
MPETIIOCTABUTE JIeKa WHIEKCOT 1 CEeKOTalll Ke WMa BPEIHOCT BO MHTEPBAJIOT
[0,1length()-1]

e sum():int - MeTOJ KOj ja Bpaka cyMaTa Ha CUTE €JIEMEHTH BO HU3ATa

e average() :double - MeTOJ KOj ja BpaKa CpeJiHaTa BPEJTHOCT Ha €JIEMEHTUTE BO
HU3aTa

e getSorted() : IntegerArray - Bpaka HOB 00jeKT OJI MCTaTa KJIaca KOj ' COJIPXKHU
UCTUTE BPEIHOCTH O] TEKOBHHOT 00jeKT, HO COPTUPAHU BO PACTEYKH DPEJOCTIEN

e concat(IntegerArray ia):IntegerArray - Bpaka HOB O0jeKT O] MCTaTa KJiaca

BO KOj Ce COApKAT CUTe eJeMeHTH o this 00jeKTOT U 110 HUB CUTE €JIEMEHTH O/I
ia 00jeKTOT, MpUTOa 3aITa3yBajKu Ha HUBHUOT PEJIOCIIET
e toString() :String - BpaKa TEeKCTyaJIHA PEIpe3eHTAIN]a Ha 00jeKTOT KaJIe eJIEMEH-
TUTE Ce OJJIeJIeHH CO 3allipPKa W €JHO IIPA3HO MECTO IOC/e 3allMpKaTa W Ha
IIOYETOKOT U KPajoT Ha CTPUHIOT UMa CpeJHU 3arpaju. IIpumMep 3a HU3a Koja I'u
coapxku 6opesure 2,1 u 4 Bpaka "[2, 1, 4]"
*Babesemka cure MeTou Tpeba ja ce public
[Tokpaj kitacara IntegerArray Tpeba Jla ce HAIWINE JONOJHUTEJHO YIITE €JIHA
KJIACA KOja Ke CIIy2KHU 33 UNTarbe Ha Hu3a OJ e OPOeBU O BJIE3€H TeK Ha ITOIATOIH.
Onaa kJjtaca Tpeba ja ce Buka ArrayReader u Bo Hea Tpeba Ja ce UMILIEMEHTHDPA

public static Meroj 3a dnTame Ha HU3a OJ Iejiu OpoeBu o InputStream .
e readIntegerArray(InputStream input):IntegerArray - umTa HHU3a O LU

6poeBu o7 input 3ajajseHa Bo cienuuor dopmar: Bo npBara JimHUja UMa €JieH
1es1 6poj KOJIITO KarKyBa, KOJIKY €JIEMEHTH MMa BO HH3aTa, a BO HAPEIHUOT PEI Ce
JTaJleHn eJIEeMEHTHUTE Ha HU3aTa OJJIEJIEHU CO €JIHO MJIA MOBEKe MPA3HU MECTa.

import java.io.ByteArrayInputStream;
import java.io.IOException;

import java.io.InputStream;

import java.util.Arrays;

import java.util.Random;

import java.util.Scanner;

class IntegerArray {
private int al];

public IntegerArray(int al[]) {
this.a = Arrays.copy0f(a, a.length);
}

private IntegerArray(int al[],boolean to_copy) {
if ( to_copy )
this.a a;
else
this.a = Arrays.copyOf(a, a.length);



1.1 Knacu u objextu

24 public int length() {
25 return a.length;

26 3

28 public int getElementAt (int i) {
29 return alil;

30 ¥

31

32 public int sum() {

33 int sum = O0;

34 for (int e : a) sum += e;
35 return sum;

36 ¥

38 public double average() {
39 return sum() * 1.0 / length();

10 }

41

12 public IntegerArray getSorted() {

13 int sorted_al[] = Arrays.copyOf(a, length());
44 Arrays.sort(sorted_a);

15 return new IntegerArray(sorted_a);

16 }

47

18 public IntegerArray concat(IntegerArray ia) {
19 int res_a[] = new int[a.length+ia.a.length];

50 System.arraycopy(a, 0, res_a, 0O, a.length);
51 System.arraycopy(ia.a, O, res_a, a.length, ia.a.length);
52 return new IntegerArray(res_a,true);

53 ¥

55 public String toString() {
56 return Arrays.toString(a);

57 ¥
5

59 @0verride

60 public int hashCode () {

61 final int prime = 31;

62 int result = 1;

63 result = prime * result + Arrays.hashCode(a);
64 return result;

67 @0verride

68 public boolean equals(Object obj) {

69 if (this == obj)

70 return true;

71 if (obj == null)

72 return false;

73 if (getClass() != obj.getClass())

74 return false;

75 IntegerArray other = (IntegerArray) obj;
76 if (!Arrays.equals(a, other.a))

77 return false;

78 return true;

g2 class ArrayReader {

84 public static IntegerArray readlIntegerArray(InputStream input) {
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8 I'maBa 1. OGjeKTHO-OpHEHTHUPAHO IIpOrpaMuparme Bo JaBa
Scanner jin = new Scanner (input);
int n = jin.nextInt();
int al[]l = new int[n];
for ( int i = 0 ; i < n ; ++i ) {

ali]l = jin.nextInt();
}
jin.close () ;
return new IntegerArray(a);
}
}

public class IntegerArrayTester {

public static void main(String([] args) {

Scanner scanner = new Scanner (System.in);
String s = scanner.nextLine();
IntegerArray ia = null;

switch (s) {
case "testSimpleMethods":

ia = new IntegerArray(generateRandomArray(scanner.nextInt ()

)

testSimpleMethods (ia);
break;

case "testConcat":
testConcat (scanner) ;
break;

case "testEquals":
testEquals (scanner) ;
break;

case "testSorting":
testSorting (scanner) ;
break;

case "testReading":

testReading (new ByteArrayInputStream(scanner.nextLine ().

getBytes ()));
break;
case "testImmutability":

int al[] = generateRandomArray(scanner.nextInt ());

ia = new IntegerArray(a);
testSimpleMethods (ia);
testSimpleMethods (ia);
IntegerArray sorted_ia = ia.getSorted();
testSimpleMethods (ia);
testSimpleMethods (sorted_ia);
sorted_ia.getSorted();
testSimpleMethods (sorted_ia);
testSimpleMethods (ia) ;

al0] += 2;
testSimpleMethods (ia);

ia = ArrayReader.readIntegerArray(new ByteArrayInputStream (

integerArrayToString(ia) .getBytes()));
testSimpleMethods (ia);
break;
}
scanner .close () ;

}

static void testReading(InputStream in) {
IntegerArray read = ArrayReader.readIntegerArray(in);
System.out.println(read);
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static void testSorting(Scanner scanner) {

int[] a = readArray(scanner);
IntegerArray ia = new IntegerArray(a);
System.out.println(ia.getSorted());

}

static void testEquals(Scanner scanner) {
int[] a = readArray(scanner);
int[] b = readArray(scanner) ;
int[] ¢ = readArray(scanner);
IntegerArray ia = new IntegerArray(a);
IntegerArray ib = new IntegerArray(b);
IntegerArray ic = new IntegerArray(c);

System.out.println(ia.equals(ib));
System.out.println(ia.equals(ic));
System.out.println(ib.equals (ic));

static void testConcat(Scanner scanner) {
int[] a readArray (scanner) ;
int[] b readArray (scanner) ;
IntegerArray arrayl = new IntegerArray(a);
IntegerArray array2 = new IntegerArray(b);
IntegerArray concatenated = arrayl.concat(array2);
System.out.println(concatenated) ;

}

static void testSimpleMethods (IntegerArray ia) {
System.out.print(integerArrayToString (ia));
System.out.println(ia);
System.out.println(ia.sum());
System.out.printf ("%.2f\n", ia.average());

static String integerArrayToString(IntegerArray ia) {
StringBuilder sb = new StringBuilder ();
sb.append (ia.length()).append(’\n’);
for (int i = 0; i < ia.length(); ++i)
sb.append(ia.getElementAt (i)) .append(’ ’);
sb.append(’\n’);
return sb.toString();

}
static int[] readArray(Scanner scanner) {
int n = scanner.nextInt();
int[] a = new intl[n];
for (int i = 0; i < n; ++i) {
al[i] = scanner.nextInt () ;
}

return a;

static int[] generateRandomArray (int k) {
Random rnd = new Random (k) ;
int n = rnd.nextInt(8) + 2;
int al[]l] = new intl[n];
for (int i = 0; i < n; ++i) {
al[i] = rnd.nextInt (20) - 5;
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}

return a;

IIpBo ce nedunupa Kinacara IntegerArray BO KOja ce 4yBa CaMO €JIHa IIPOMEHJINBA

Ha, MHCTaHIIa - Hu3a o mneau opoesu a . Co 1es1 KJacara Jia ce Iporjiacu 3a immutable ,
moTpebHO € KjacaTa Ja ce Jekjaapupa Kako final .

3a kjacara e HMOTpebHO Ja ce JedUuHUpa KOHCTPYKTOP CO eleH apryMeHT - HHU3a
o1 1en OpoeBU Ymhja COOpXKUHA Ke Onie KommpaHa BO HU3aTa OJ IeJn OPOEeBH IITO ce
qyBa KaKO IIPOMEHJIMBA Ha WHCTAHIA. 3& Taa IeJI e KOPUCTH roToBaTa (DyHKIIMOHAJIHOCT
Arrays.copyOf(...) .

Meromure length() , getElementAt(i) , sum() wu average() wuMILIEMEHTUDPAAT
TPUBUjaJIHU OII€PAIMH CO HU3U OJ IieJin OPOEBH.
Meronor IntegerArray getSorted() coompeTHO Tpeba la BpPaTH HOB O0jEKT O]

KJjlacaTa IntegerArray BO KOj HM3aTa CO Ilejin OpoeBU Ke Oujie CO MCTUTE BPEIHOCTHU

onx Hu3ara o this objekTor, HO ucTuTe Ke Oumar coprupanu. Tyka e BaXKHO Jia ce Kpenpa
KOIMja O]l Hu3aTa IITO ce dyBa BO this objekror. Konmjara ma ce moapeau (co roroBara
dynkimonasnocr Arrays.sort()) u ja ce uCHpaTH Kako apryMeHT BO KOHCTPYKTOD IIpu

Kpenpame Ha HOB 00jekT o kjacara IntegerArray . Yecra rpernika Ipyu pelaBambe Ha
oBa 3aJ1ada MOXe Ja bujie TOBUKOT Ha Arrays.sort() Ha Hu3aTa IITO ce UYyBa Bo this

00jeKTOT, 1ITO Ke MpHI0Hece JIO TMPOMEHa Ha Hu3aTa BO this 00jeKToT M BO 00jeKTOT IITO
€ pe3yATAT OJ] METOJIOT.

Bo merosor IntegerArray concat (IntegerArray ia) mnorpebHO e jia ce BpaTu HOB
006jeKkT KOjIIToO BO cebe Ke mMa HU3a KOja HaK, Ke ce 1o0me KaKO Pe3yJITaT Ha CIIOjyBarbe
Ha HHM3aTa of, this objekTorT M Hu3aTa 01 O0jeKTOT ia . 3a Ja He ce CIyYHu IIPOMeHa
Ha HU3aTa BO this 00jeKTOT, MPBO € TMOTPEOHO Jia ce MOCTaBM HU3a OJ IeJI OPOEBH CO
JTIOJKUHA, €THAKBA HA CyMaTa Ha JIOJZKUHUTE Ha JABeTe Hu3n. 1loToa, co QhyHKIIMOHATHOCTA
System.arraycopy() ce Konmpa COApKHMHATA Ha Hu3aTa o this 06jeKToT, a BeHAII 0

Hea U COJIPXKMHATA Ha HU3aTa BO ia objekror. Ha Bakos Haumn jobuenaTta HU3a ce Ipaka
KaKO apryMeHT BO KOHCTPYKTOPOT IIPU KPEuparbe Ha Pe3yJITAHTHOT 00jeKT.

OYHKINOHATHOCTUTE CO BJIE3HU U M3JIE3HU IIOTOIM Ha IIOJIATOIH, IIITO Ce MOTPEOHU BO
kjacata ArrayReader , Ke 6ujaT 1ojieTasHO 06jaCHATH BO CJIEIHUTE IIOTJIaBja.

Hacnenysamwe n Kommosurmja

Bo pamkuTe Ha oBa moOTIaBje Ke OuaaT pasriielaHu JIBa IMPUMEPU KOU YKaXKyBaaT Ha
HAYMHOT Ha KOj IIPABUJIHO C€ MMILJIEMEHTHPA HaC/elyBambe, TOJUMOP(GHU3aM U KOMIIO3UIII]ja
Bo JaBa. Bo npBaTa 3a/1a4a e cTaBeH akIEHT Ha HACEIYBAIbE U MOJUMOPQU3aM, JI01eKa BO
BTOpAaTa 3ala4a € IPEeTCTaBeH KOHIEIITOT Ha KOMIIO3UIIMja Ha O0jeKTH.

Tpeba ma ce kpenpa amInKanyja 3a DaHKa Koja Ke yIpaByBa CO CMETKHTE
Ha IOBeKe KOPUCHUIM U K€ BPIIU TPAHCAKIMK IToMery HuB. BaHkara paboTH CO JI0JIapH.
3a moTpebure Ha BakKBaTa aIlInKalija Tpeba Ja ce HAIHWIIAT KjaacuTe Account ,
Transaction m Bank . Kyracara Account mnpercraByBa eJHa CMETKa HA €JI€H KOPUCHUK
u Tpeba Jia TM dyBa CJIEIHUTE MOJATOIIN:
o llme HA KOPUCHUKOT,
e ejuHCTBeH nieHTudukanucku 6poj (long )
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® TEKOBHOTO CaJjIJI0 HA CMETKATA.
OBaa k/1aca nCTO Taka Tpebda 1a T UMILIEMEHTUPA U CJIETHUBE METOIH
e Account(String name, double balance) — KOHCTPYKTOD co mapamerpu (id-To

Tpeba J1a ce TeHepupa co MOMOII Ha KjacaTa java.util.Random )
e getBalance() :double
e getName() :String
e getlId():long
e setBalance(double balance)

e toString():String — Bpaka CTPHHI BO CJIEHUOT (opMaT

Name:FirstName LastName
Balance:20.00\$

Knacara Transaction npercraByBa TpaHcakiuja (mpedpiryBarbe apy O €Ha Ha
JIpyra CMETKa), O]l CTpaHa Ha ODaHKaTa 3a IIITO YECTONATH Ce HaIlJlaka MPOBHU3Uja. 3a
MOYETOK Tpeba J1a ce HAmUINe Kiaacara Transaction €O MOMATOYHU TJICHOBH 34
naeHTHOUKAIMCKATEe OPOEBU Ha JiBe CMETKH EjHaTa 0J1 Koja ce o/3eMaar MapuTe u
JpyraTa Ha KOja Ce JI0/IABAAT MTApUTe, TEKCTYAJEH OMNC M U3HOC HA TPAHCAKIIA]aTA.
3a oBaa kJjaca Tpeba Jla ce UMIIJIEMEHTHPAAT METOIUTE:

e Transaction(long fromId, long toIld, Stirng desc, double amount)
e getAmount () :double
e getFromId() :long

e getToId() :long
Onaa kJjaca Tpeba 1a OuIe alcTpakTHa, OHJIEjKH He € HaMeHeTa JIUPEKTHO J11a ce
KoprcTu.Taa e caMo Kako OCHOBHA KJlaca 3a W3BelyBarbe Ha Apyru Kjaacu. Kako mro
Oerre MIPETXOMHO HAIIOMHATO, OaHKaTa HaIIaKa IIPOBU3Uja 33 OIPEJIEHU TPAHCAKIIUM.
Nwma nBa Tuma Ha mpoBu3uja: (pUKCHA cyMa W mporeHT. Kaj ¢pukcHa cyma 3a Koja Omiio
TpaHcakIija 6e3
pas/rKa Ha M3HOCOT Ha TpaHCaklujaTa ce Hamlaka ucra nuposusuja (upumep 10$). Kaj
IIPOTIEHT 38 CEKOj €JIEH JIoJIAp OJ1 TpaHCaKInjaTa ODaHKATa HAIIAKA OJIPEJIEH ITPOIEHT
uposusuja (Ha npumep 5%, uiam 5 IMEHTH Ha CeKOj J0J1ap — IPOIEHTUTE CEKOIalll Ce
esin 6POEBH ¥ MPOBU3Kja Ce HAILIaKa caMo Ha IeJIU JI0JIapH ).
3a J1a ce mpaBu pa3juKa Mery pa3JIMIHUATE TUIIOBU HA MPOBU3Hja, Tpeda jia ce HAIUIIAT
YIIITE JIBe KJIach KOU Ke HacJie/yBaar o) Transaction u kou Tpeba jia ce UMEHYyBaaT KaKo
FlatAmountProvisionTransaction u FlatPercentProvisionTransaction . IIpsara
kiaca FlatAmountProvisionTransaction Tpeba Jia COMPIKU:
e FlatAmountProvisionTransaction(long fromId, long told,
double amount, double flatProvision) - coomBeTeH KOHCTPYKTOP KOj I'O
II0CTaByBa I10JIeTO 3a onuc Ha FlatAmount u
e getFlatAmount () :double .
Cmmano, knacata FlatPercentProvisionTransaction Tpeba ja uma:
e FlatPercentProvisionTransaction (long fromId, long told,
double amount, int centsPerDolar) - KOHCTPYKTOp KOj T'O IIOCTABYBa IOJIETO

3a onuc Ha FlatPercent u
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12 Inapa 1. O6jeKTHO-OPUEHTUPAHO TPOrPAMEUPAILE BO JaBa

e getPercent():int .

HUcro Taka, Tpeba a ce npenokpre equals(Object o) :boolean MeTOIOT U 3a JBETE
KJIaCH.

Hakpaj Tpeba sia ce mMmiieMeHTHpa KjacaTa Bank KojallTo ' 9yBa CMETKHUTE O/I
CBOUTE KOPUCHUIIX 1 JOIIOJTHUTE/THO BPIIN TPaHCAKIIUN. KJ’I&C&T&M OCBEH CMETKUTE Ha
CBOWTE KOPUCHUIIM, Tpeba J1a T IyBa U COIICTBEHOTO M€ U BKYIIHATA CyMa Ha TpaHcdepH,
KaKO U BKYITHATA HAaILJIATEHA [IPOBU3Mja OJI CTPaHa Ha OaHKATa 3a CUTE TPAHCAKIIAU.
Knacara Bank Tpeba ja rm mMa CJIEIHATE METOIIM:

e Bank(String name, Account accounts[]) — KOHCTPYKTOp CO COO/IBETHUTE

napamMerpu (HanpaBeTe COIICTBEHA KOITMja Ha HU3aTa OJf CMeTKI/I)

e makeTransaction(Transaction t):boolean — BpIIu IPOBEPKA JATU KOPUCHUKOT

I'U UMa IMOTPEOHUTE CPEICTBA Ha CMETKA U JIAJIU U JBETEe CMETKM Ha, KOU Ce OIHECYBa
TPAHCAKIINjaTa Ce HABUCTHHA BO OaHKaTa. AKO M IBaTa YCJIOBU Ce UCIIOJHETH ja
U3BPITyBa TPAHCAKIMjaTa U Bpaka true, a BO CIpOTUBHO BpakKa false

e totalTransfers():double — ja maBa BKylHATa cyMa Ha IIapu Kou ce mpedpiieHn

BO CHATE TPAHCAKIIUU JIOCETa

e totalProvision():double — ja maBa BKyIIHATa IIPOBU3Mja HAILIATEHA O OaHKATA
3a CUTE U3BPIIEHU TPAHCAKIIUH JJOCETa
toString() :String - ro Bpaka mMeTo Ha ODaHKaTa BO 110ceOHA JIMHUja BO opMaT

Name: Stopanska Banka A.D. Skopje

110 IIITO CJIEJAT IOJATOIUTE 38 CUTE KOPUCHUIIN.

[IpoBusmujara ce HalTaKa Taka IITO HA OCHOBHATA CyMa Ha TPAHCAKIMjaTa ce J0J1aBa
BPEJIHOCTA He MTPOBU3MjaTa U Taa CyMa Ce OJ[3eMa OJf IIPBaTa CMeTKa. 3a CUTe KJIACH Ja
ce HanumaT coonaseTHn equals m hashCode Meronn.

3a 3aaurTe BO KOU CE 0YEKyBa Jia e KOPUCTAT KOHIEIITUTE Ha HACJIE/YBAhE U [TOJIMMOP-
dusaM, HAJBAXKHO € Ha MOYETOKOT Jia ce UAeHTU(PUKYBAAT BPCKUTE TIOMEry IOJATOINTE U
COOJIBETHO JIa Ce JU3ajHupaarT KJIACUTe U HUBHUTE 3aBUCHOCTH. Bo oBaa 3aja4a, 0COOEHO
BaykKHU ce JepuHunmuTe Ha KJjacuTe 3a TpaHcaknuu. [IpBo, ce medunmpa Kiacara
Transaction Koja e allCTpaKTHA KJaca U OJl Hea ce N3BEJyBaaT JBE KJIacH 38 KOHKPETHHUTE
TUIOBU Ha TpaHcakiuu. Bo 3agavdara He e mobapaHO, HO, 3a Kjacara Transaction
ma Omje amcTpakTHa TOTpeOHO e Ja ce jgeduHupa HajMAJIKy eIeH allCTPAKTeH MEeTO/I.
ATmcTpakTHU METOJIN Ce MEeTOJIUuTe Kou uMaar jepuHuIja, HO, He U UMILIeMeHTamuja. Bo
0BOj cjyd4aj, Toa Om Oma MeTomoT KojimTo Tpeba Jjia ja BpaTu IpOBHU3UjaTa 3a JaJeHaTa
rpancakiuja ( double getProvision() ). OBoj mMerox Tpeba cooiseTHO ja Ouje mpero-
KPHEH BO M3BEJIEHNTE KJIACH BO COIJIACHOCT €O Oaparsara Ha 3ajadara. Ha oBOj HaduH,
co ynorpeba Ha mnojsuMopduszam, cute 00jeKTH WHCTAHITUPAHU OJ U3BEJICHUTE KJIACU HA
Transacation Ou mMaJjie pa3/IMIHO OJIHECYBaHe, BO COTJIACHOCT CO MMILIEMEHTAIN]aTa Ha
MmeTonoTr getProvision .

import java.util.*;
class Bank {
private String name;

private Account[] accounts;

private double totalTransfers;
private double totalProvision;



1.2 HacnemyBarme 1 KOMIIO3UIIHja

13

public Bank(String name, Account[] accounts) {

this.name = name;

this.accounts = Arrays.copyOf (accounts, accounts.length);
this.totalTransfers = 0.0;

this.totalProvision = 0.0;

}

public boolean makeTransaction(Transaction transaction) {

Optional <Account> from = findAccount (transaction.getFromId());

Optional<Account> to = findAccount (transaction.getToId());
if (from.isPresent () && to.isPresent ()) {
Account fromAccount = from.get();
Account toAccount = to.get();
double fromBalance = fromAccount.getBalance();
double toBalance = toAccount.getBalance();
double amount = transaction.getAmount () ;
double provision = transaction.getProvision();
if (provision + amount <= fromBalance) {
if (fromAccount.getId() == toAccount.getId()) {
fromBalance =
toBalance = (fromBalance - provision);
} else {
fromBalance -= provision + amount;
toBalance += amount;
}
fromAccount.setBalance (fromBalance) ;
toAccount .setBalance (toBalance) ;
updateTotals (amount, provision);
return true;

}
return false;

}

void updateTotals (double amount, double provision) {
this.totalTransfers += amount;
this.totalProvision += provision;

}

Optional <Account> findAccount (long id) {
return Arrays.stream(accounts)
.filter (each -> each.getId() == id)
.findAny ) ;
}

public static String toString(long amount) {
return String.format("’.2f$", amount / 100.);
}

Qoverride
public String toString() {
StringBuilder result = new StringBuilder ();
result.append("Name: ");
result.append (name) ;
result.append("\n\n");
Arrays.stream(accounts)
.forEach(each -> result.append(each.toString()));
return result.toString();

Qoverride
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public boolean equals(0Object o) {
if (this == o) return true;

if (o == null || getClass() != o.getClass()) return false;

Bank bank = (Bank) o;
return Objects.equals(name, bank.name) &&

Arrays.equals (accounts, bank.accounts) &&
Objects.equals(totalTransfers, bank.totalTransfers) &&
Objects.equals (totalProvision, bank.totalProvision);

Qoverride
public int hashCode () {
return Objects
.hash (name, accounts, totalTransfers,

}

public double totalProvision() {
return totalProvision;

}

public double totalTransfers() {
return totalTransfers;

}

public Account[] getAccounts() {
return accounts;
}
}

class Account {
private String name;
private long id;
private double balance;

public Account (String name, double balance) {
this.name = name;
this.balance = balance;
this.id = new Random() .nextLong();

}

public String getName () {
return name;

}

public void setName (String name) {
this.name = name;

}

public long getId() {
return id;

}

public void setId(long id) {
this.id = id;

}

public double getBalance () {
return balance;

}

public void setBalance(double balance) {

totalProvision) ;
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this.balance = balance;

Qoverride
public String toString() {
return String

.format ("Name: Y%s\nBalance: %s\n", name, balance);
}
Qoverride
public boolean equals(Object o) {
if (this == o0) return true;
if (o == null || getClass() != o.getClass()) return false;
Account account = (Account) o;
return Objects.equals(id, account.id);
}
Qoverride

public int hashCode () {
return Objects.hash(id);
}
}

class FlatAmountProvisionTransaction extends Transaction {
private final double flatAmount;

public FlatAmountProvisionTransaction(long fromId, long told,
double amount,
double flatAmount) {
super (fromId, toId, amount, "FlatAmount");
this.flatAmount = flatAmount;

Qoverride
public double getProvision() {
return flatAmount;

}

public double getFlatAmount () {
return flatAmount;
¥
¥

class FlatPercentProvisionTransaction extends Transaction {
private final int percent;

public FlatPercentProvisionTransaction(long fromId, long told,
double amount,
int percent) {
super (fromId, toId, amount, "FlatPercent");
this.percent = percent;

Q@override

public double getProvision() {
long amount = (long) this.amount / 100;
return percent * amount;

}

public int getPercent () {



193
194
195
196
197
198
199

200

16

Inapa 1. O6jeKTHO-OPUEHTUPAHO TPOrPAMEUPAILE BO JaBa

return

abstract class

percent;

Transaction {

final long fromId;
final long told;
final double amount;
final String description;
public Transaction(long fromId, long told, double amount,
String description) {
this.fromId = fromId;
this.told = told;
this.amount = amount;
this.description = description;
}
public long getFromId() {
return fromId;
}
public long getToId() {
return told;
}
public double getAmount () {
return amount;
}
public abstract double getProvision();
Qoverride
public boolean equals(0Object o) {
if (this == 0) return true;
if (o == null || getClass() != o.getClass()) return false;
Transaction that = (Transaction) o;
return Objects.equals(fromId, that.fromId) &&
Objects.equals (toId, that.tolId) &&
Objects.equals (amount , that.amount) &&
Objects.equals(description, that.description);
}
Qoverride
public int hashCode () {
return Objects.hash(fromId, toIld, amount, description);
}
public String getDescription() {
return description;
}
}

public class BankTester {

public static void main(Stringl[] args) {

Scanner jin =

String

int num_accounts =

new Scanner (System.in);
bank_name jin.nextLine () ;
jin.nextInt () ;

jin.nextLine () ;
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Account acco
for (int i =
accounts

Bank bank =
while (true)
String 1
switch (
case
case
case
}
}

}

unts [] = new Account[num_accounts];
0; i < num_accounts; ++i)
[i] = new Account(jin.nextLine(),

Double.parseDouble (jin.nextLine ()));
new Bank(bank_name, accounts) ;
{
ine = jin.nextLine();
line) {
"stop":
return;
"transaction":
String descrption = jin.nextLine();
double amount =
Double.parseDouble (jin.nextLine (
double parameter =
Double.parseDouble (jin.nextLine (
int from_idx = jin.nextInt();
int to_idx = jin.nextInt ();
jin.nextLine () ;
Transaction t =

));

));

getTransaction(descrption, from_idx,
to_idx, amount, parameter, bank);

System.out.println (
"Transaction amount: " + t.getAm
System.out.println("Transaction descript
t.getDescription());

ount ());
ion: " +

System.out.println("Transaction successful? " +
bank . makeTransaction(t));
break;
"print":

System.out.println(bank.toString());
System.out.println("Total provisions: "
bank.totalProvision());
System.out.println("Total transfers: " +
bank.totalTransfers());
System.out.println();

break;

+

private static Transaction getTransaction(String description,

switch (desc
case "F1

int from_idx,
int to_idx,
double amount,
Bank bank) {
ription) {
atAmount":

return new FlatAmountProvisionTransaction (

case "F1

bank.getAccounts () [from_idx].getId ()
bank.getAccounts () [to_idx].getId (),
0);

atPercent":

return new FlatPercentProvisionTransaction(

}

return null;

bank.getAccounts () [from_idx].getId ()
bank.getAccounts () [to_idx].getId (),
(int) o);

double o,

>

amount ,

>

amount ,
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Metonor makeTransacation(Transaction t) Bo kjacata Bank e HajKOMILIEKCEH 3a
uMIieMenTaluja. Bo uctuor, moTpedbHO € Jia ce M3BPIIAT HEKOJIKY BaJIAJIAlUUA IIPEJ] J1a
ce peajin3upa caMmara TpaHcaknuja. JlomosHuTe1HO, MTOTPEOHO € Jla ce BHUMAaBa METOJOT
Jla, He CTaHe MPEIOJT, a CO TOA U TEXKOK 3a pa3buparse M TeCTHpambe. 3a Taa Ief, 3a
npBarta Bajguanyja (Jaam mocrojar CMeTKUTe Ha MCIPAKAYOT U MPUMAYOT) e KOPUCTU
nomoreH npuBaTeH Metoi findAccount (long id) . JlokoJiKy ce HajinaT u JBeTe CMETKH,
ce TPOBePyBa JTaIl NCIPAKadoT UMa CPeJICTBA 3 /13 IO IMOKPHEe U3HOCOT Ha TPaHCAKIHja, HO,
U IpOoBU3HjaTa 3a ncrara. JJOKOJIKY TOj YyCJIOB € UCIOJIHET, OJf CMETKATa Ha MCIIPAKa4doT ce
0/I3eMa M3HOCOT M MPOBU3MjaTa Ha TpaHCAKIMjaTa, a Ha CMeTKaTa Ha IPUMAadoT ce J0/IaBa
U3HOCOT Ha TpaHcaknujaTa. COOIBETHO ce aXKypHUpaaT U 3alUCuTe Ha OAHKATA CO METOJOT
updateTotals(long amount, long provision) .

Ja ce nmnemenTupa Kinaca Canvas Ha Koja Ke UyBaaT pa3jaudHu (pOopMu.
3a cekoja dopma ce dyBa:

e id:String

e color:Color (enum jajeHa)

[Ipuroa cute dbopmu Tpeba ma UMILIEMEHTHPAAT JIBa HHTEPdEjCcH:

e Scalable - medunupan co emen meron void scale(float scaleFactor) 3za
COOJIBETHO 3T0JIEMyBarbe/HaMalyBame Ha hhopMara 3a JIaJIeHnOT (hakTop

e Stackable - medunupan co ezneH merorn float weight() koj Bpaka TekuHa Ha
dbopmara (ce mpecmeryBa Kako IUIONITHHA Ha COO/BeTHATA (hopMa.)

Bo knacara Canvas jia ce UMIIJIEMEHTHPAAT CJIETHUTE METOJIN:

e void add(String id, Color color, float radius) 3a jojaBaibe KpyT

void add(String id, Color color, float width, float height) 3a
JOJIaBAIHE TIPABOATOJTHUK
— Ilpu momaBameTo Ha HOBa opMma, BO JICTaTa co popMu Taa Tpeba ma ce
CMECTH Ha COOJIBETHOTO MECTO CIIOPE]l Hej3MHATa TEXKUHA. EJieMeHTHTe 1MoCTOo-
jaHO ce IOJPE/IEHN CIIOPEJ TeXKMHATA BO OLAladKN PEIOCTIE].
e void scale(String id, float scaleFactor) - mMeTo Koj ja ckasupa dopmarta

co magenoro id 3a coomBeTHHOT scaleFactor . IIpmroa ako mma morpeba, Tpebda
Jla ce U3BPIIU IPEMEeCTyBaibe Ha COOABETHHUTE (DOPMH, 3a JIa Ce 3aJIPXKU MOIPE IeH-
oCTa Ha eJIEMEHTHTE.
He cmee 1a ce kopucTu copTupaibe Ha JILCTATA.
toString() - BpaKa CTPHMHT COCTABEH O] CUTe (DUTYPH BO HOB Pejl. 3a CEKoja
durypa ce monasa:

— C: [1d:\%5s] [color:\%10s] [weight:\%10.2f] axo e KpyT

— R: [1d:\%5s] [color:\%10s] [weight:\%10.2f] axo e mpaBoaroJHHUK

Bo oBaa 3ajia1a Tpeba ja mocrojar apa Tuna Ha (hopMu (KpyroBU U IPABOATOJIHUIM ),
[pu 1mTo u JiBere GopMu Ke OUJaT CKaJabMIHI U Ke MOXKe JIa C€ U3MEPU HUBHATA TEXKUHA.
CkajrabmtaocTa Ha (hOPMUTE U MEPEHETO HAa HUBHATA TEYKUHA € OBO3MOYKEHO IMIPEKY JBa
nnrepdejcu Scalable m Stackable mTo Tpeba a r'm UMILJIEMEHTHPAAT U JABETE (DOPMIU.

Buiejku kpyrosuTe 1 IpaBoaroJHAITE nMaaT JBa 3aeqandku nogarory (/1 u 6oja), ce
neduHIpa OCHOBHA Kjaca Shape Bo Koja ce jeduHupanu oBue nosnma. Kiacure Circle

n Rectangle cooJiIBeTHO HacJedyBaaT o KjaacaTa Shape .

Bunejku cure Tunosu Ha popmu Tpeba j1a v UMILIEMEHTHpPaaT nHTepdejcuTe Scalable
n Stackable , HuBHaTa UMIJIEMEHTAIUjA CE JIEKJIAPHUPa JIUPEKTHO BO Kjacara Shape . Bo
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oBaa KJjaca, METOAUTE HeMa Jla Ce HMILJIEMEHTUPAAT, I1a CO TOa KJlacaTa CTaHyBa allCTPaKTHA
KJIaca.
Kinacure Rectangle u Circle HaciemyBaar oy Shape U I'M UMIUIEMEHTUPAAT METOIM-

Te necuHupanu Bo paMku Ha uHTepdejcute. Bo metogor scale(float scaleFactor) ce

MHOKAT CHTe JUMeH3un Ha dopmaTa co scaleFactor , jiojieka ak Bo MeTonoT weight ()

ce IpecMeTyBa ILIOIMITHHATA Ha pOpMaTa CIOPE] COOABETHATA MaTeMaTu4dKa (popMyJia.
Bo kiacara Canvas ce dyBa Jmcta oj opmu (00jeKTH HHCTAHIIUPAHU O] U3BEJICHIUTE

KJIacu Ha Kjacarta Shape ) kou ce pedepenimpanu oj] pedepeniu o1 Kiacara Shape .

Bo oBa 3aj1a4a e IpeTcTaBeH W KOHIENTOT Ha IIpeoloToBapyBatbe (anr. overloading) na
MEeTOJH, IPEeKy MMILJIEMEHTalyjaTa Ha MeToguTe co nMe add M HUBHUOT Pa3/IMYeH MOTIIUC.

import java.util.ArraylList;
import java.util.List;
import java.util.Scanner;

enum Color {
RED, GREEN, BLUE
}

abstract class Shape implements Scaleble, Stackable {
protected String id;
protected Color color;

public Shape(String id, Color color) {
this.id = id;
this.color = color;

}

interface Stackable {
public float weight ();
}

interface Scaleble {
public void scale(float scaleFactor);

}

class Circle extends Shape {
float r;

public Circle(String id, Color color, float r) {
super (id, color);
this.r = r;

@0verride
public void scale(float scaleFactor) {
r *= scaleFactor;

}

@0verride
public float weight () {

return (float) (Math.PI * r * r);
}

@0verride
public String toString() {
return String
.format ("C: %-5s%-10s%10.2f\n", id, color, weight());
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}

class Rectangle extends Shape {

}

float width, height;

public Rectangle(String id, Color color, float width,
float height) {
super (id, color);
this.width = width;
this.height = height;

@0verride

public void scale(float scaleFactor) {
width *= scaleFactor;
height *= scaleFactor;

@0verride

public float weight () {
return width * height;

}

@0verride
public String toString() {
return String
.format ("R: %-5s%-10s%10.2f\n", id, color, weight());

class Canvas {

List<Shape> shapes;

public Canvas () {
shapes = new ArrayList<Shape>();

}

int find(float weight) {
for (int i = 0; i < shapes.size(); ++i) {
if (shapes.get(i).weight() < weight) {
return i;
}
}
return shapes.size();

}

public void add(String id, Color color, float radius) {
Circle ¢ = new Circle(id, color, radius);
int index = find(c.weight());
this.shapes.add(index, c);

}

public void add(String id, Color color, float width,
float height) {
Rectangle rect = new Rectangle(id, color, width, height);
int index = find(rect.weight());
this.shapes.add(index, rect);
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133 }

public void scale(String id, float scaleFactor) {
Shape s = null;
for (int i = shapes.size() - 1; i >= 0; i--) {
if (shapes.get(i).id.equals(id)) {
s = shapes.get(i);
shapes.remove (i) ;
break;

}

s.scale(scaleFactor);

int index = find(s.weight ());
shapes.add (index, s);

@0verride
public String toString() {
StringBuilder sb = new StringBuilder ();
for (Shape shape : shapes) {
sb.append (shape) ;
}
return sb.toString();

135 public class ShapesTest {

public static void main(String[] args) {
Scanner scanner = new Scanner (System.in);
Canvas canvas = new Canvas();
while (scanner.hasNextLine()) {
String line = scanner.nextLine();
String [] parts = line.split(" ");
int type = Integer.parselnt (parts[0]);
String id = parts[1];
if (type == 1) {
Color color = Color.valueOf (parts[2]);
float radius = Float.parseFloat (parts[3]);
canvas.add (id color, radius);
} else if (type == 2) {
Color color = Color.valueOf (parts[2]);
float width = Float.parseFloat (parts[3]);
float height = Float.parseFloat (parts[4]);
canvas.add (id, color, width, height);
} else if (type == 3) {

o~

float scaleFactor = Float.parseFloat (parts[2]);

System.out.println ("ORIGNAL:");
System.out.print (canvas) ;
canvas.scale(id, scaleFactor);

System.out.printf ("AFTER SCALING: %s %.2f\n",

scaleFactor) ;
System.out.print (canvas) ;

id,






2. Ucexnyyonn

Boobuuaeno, mpu permasame Ha OIpeIeHn IpobJaeMu TOTpedHO € a ce U3rpaJgaT IBe
ojuennu crparerun. IlpBara crparernja ce ogHecyBa Ha [TOCAKyBAHHOT TEK Ha HACTAHHU, KOIa
peIaBameTo Ha IPobIEMOT Ce OABUBA BO COIJIACHOCT CO HAIIPABEHMOT IIJIAH U pPeasn3aliijara
Ha IaplujajJHATe aKTUBHOCTU € CIIOpe], IPEIBUICHITE OUYeKyBaiba. Bropara crpareruja
ce OJIHeCyBa Ha IPEJBUJIYBAe U pelllaBatbe Ha CUTYAIlMuTe KOW He Ceé BO COTJIACHOCT CO
[I0OCaKyBaHUOT TeK Ha Hacranu. HajuecTo, oBaa crpareruja ce oJHecyBa Ha CIPaBYBalbe CO
HCKJIyIUTEJTHUTE CUTYaIlnd BO KOU MOXKEME Jia ce HajjieMe IIpU pellaBame Ha IIpODbJIeMUTe.
OBoj mpucrair, 1MeJ0CHO MOXKE JIa Ce IPEC/TUKa IPU pellaBambe Ha COPTBEPCKUTE 3a AN,
[ToBeKke nporpaMcku jazunu HyJaT IUPEKTHA MOAPINKA 38 CIIPABYBAbE CO T.H. UCKJIY IUTE/IHA
CUTYaIlii BO KOWIITO MOXKE JIa ce Hajle Halara Imporpama. Toa ce IpaBH CO IIOMOII Ha
MEXaHU3aMOT UCKJIYy4I0K. VckiydoruTe ce HaCTaHU MITO CE CJYIYBaaT 3a BpeMe Ha U3BPII-
yBambETO Ha IIPOrPAMHUTE M UCTUTE IO MEHYBAAT HEJ3MHUOT HOPMAJICH TEeK (HA TIP. JeJICHhe
CO HyJIa, IPHUCTAIl JI0 HU3a OJ €JIEMEHTHU HaJBOP OJI Hej3UHWTE IpaHuIy, uTH.). Bo Jasa,
HCKJIYIOK € O0jeKT IITO eHKAIICYJIUpa HAaCTaH 3a I'PEIlKa IITO Ce CJIYYUI BO METOJOT U
COIPKIU:

e uH(OpPMAINHI 38 I'PEIIKATa, BKIYIYBajKd IO U HENOBUOT THUII
e cocrojbaTa Ha mporpamMara IIpej MojaBaTa Ha PEITKaTa
® JIDYI'U JOIOJHUTE/HN NHMOPMAIIN

Nckayaokor Moxke j1a 6uze GppJieH Bo JIajeH METOJI U UCTUOT Jia bujie bareH, ce co me
[IPABUJIHO U HABPEMEHO Jia Ce ClipaBuMe co Hero. Vckiydonure ce KOpUCTAT 3a OIHIIYBabe
HA MHOI'Y PA3JIMYHU TUIIOBU HA COCTOjOM Ha I'pEIIKa.

Ncknaydonure ro ojeayBaaT KOJIOT 3a CIIPAByBalbe CO HACTAHATUTE I'PEIIKU O] perysaap-
HUOT KoJ. Kopucremero Ha nck/ydonure 06e30eayBa MOIuCT U moIuTiuB ko, Co momort
Ha WCKJIyYOIINTEe, TPENIKATE Ce IPOoIarnpaaT, OJHOCHO BIHE3JIEHUTE METO/IM HE MOpa
EKCILIMIUTHO J1a Ce CIIPaBYBAaAT CO I'PEIIKUTE IIITO JOBEIyBa JI0 IMOMAJIKY padoTa U IMOCUTYPEH
kox. /ledpuHrpamero Ha KJaacH 3a UCKJIYYIOIM OBO3MOXKYBa I'PYIUParhe Ha TUIIOBUTE Ha
IPEIIKU CIOPE/] HUBHATA POJUTE/I-KJIAca U /U HUBHA WIEHTUMUKAIM]A CIOPEl HUBHATA
BrucTHHCKA Kiaca. Co apyru 300poBHU, HCKJIYJOIUTE IO CTAHIAPIN3UPAAT CIPABYBAETO CO
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TPEIIKNA BO PAMKHUTE Ha ITPOTPAMHUTE.

Bo nporpamMckuotT jazuk JaBa, UCKIYIOK € 06jeKT KOJIITO € CEKOTAIll MHCTAHIA HA KJIaca
n3BesieHa o Throwable . Japa medunupa HEKOJIKY THIIOBA HA MCKJIYYIOIM BO PAMKHU Ha
nocroeukure bubsmoreku. Mcro taka, JaBa M 0BO3MOXKYBa Ha KOPUCHUIIUTE Ja AeUHIpAAT
COIICTBEHU THUIIOBU Ha MCKJIYYO0IH, aKO BI'DaJICHUTE NCKJIYyYOIIX HE OJrOBapaaT Ha HUBHUTE

oTpedn.

Brpagenn nckimydonn

Brpajienure uckiyvornu ce JIOCTAITHU BO CcTaHgapiHuTe O6ubsmoreku Ha Japa. OBue
HCKJIYHOII Ce IOTO/HU 3a O0jacHyBame Ha OJIPEeJeHU CUTYaIlMd BO KOW Ce NeHepUpaaT
rpemku. Bo mpono/Kenne, najleH € CIICOKOT Ha BaXKHU BrpaJeH! NCKIIYIOId BO JaBa.
e ArithmeticException - ce ¢dpJa npu mojaBa Ha HUCKJIYUUTEIHA COCTOj0a BO apUTMe-
TUYKA OTepaIln]a.

e ArrayIndexOutOfBoundsException - ce ¢bpja 3a ja ce moKaxKe JieKa IMPUCTAIIOT JI0
eJIEMEHT OJ HU3aTa Ce IPaBU CO HeBaJujeH nHjekc. VHIeKCoT e HeraTuBeH, IorojemM
OJI WJIM €JTHAKOB Ha roJiIeMUHaTa Ha HHU3aTa.

e (ClassNotFoundException - 0BOj MCKJIYUOK ce (ppJia Kora ce obuyBaMe Jia MpUCcTa-
Me JI0 KJjaca duja JeduHuImja He e mpoHajaeHa

e FileNotFoundException - 0BOj UCKJIYHYOK ce dpJia Kora JaroTrekara He € JOCTaIllHA

WA UCTaTa He ce OTBOPA.
e I0Exception - ce (dpJia Kora omnepalujara 3a BIe3-U3J€3 HEMA JIa YCIIee WM UCTATA

Ke Omme mpeknHaTa.
e InterruptedException - ce ¢dbpJsa Kora KOHKpeTHa HulKa (anr. thread) ueka, crme

WJIN TIPOIIECHpA, M ICTAaTa € MPeKNHATA.
e NoSuchFieldException - ce ¢bpia Kora majieHa KJjiaca He IO COJIPKU CeIu(pUIIPaHOTO
nosie (MM TPOMEHJINBA).
e NoSuchMethodException - ce ¢dbpJja mpu oOuI 3a IPUCTAIl A0 METOI IIITO HE TOCTOU.
e NullPointerException - 0B0Oj HCKJIyHuOK ce dbpsia npu npucrai J0 npaset (adr. null)

00jexT.
e NumberFormatException - OBOj MCK/IYyYOK ce (bpJia KOTa METOJOT HEe MOXKE Jia

KOHBEPTHUPA HU3A O] 3HAIM BO HyMepuuku GpopMart.
e RuntimeException - mpercTaByBa KaKOB OMJIO MCKJIYYOK IITO CE€ CAYyIyBa 3a BpeMe

Ha U3BPIIyBalbe Ha IIporpaMara.

a ce Hammie npuMep: mporpaMa 3a KOPUCTeRe Ha BrpajieHaTa NMILIEMeH-
Taluja Ha UCKIYYOKOT ArrayIndexOutOfBoundException

I class ArrayIndexOutOfBoundTester

2 {

3 public static void main(String args[])
o {

5 try{

6 int al[] = new int[10];

7 al[15] = 1;

8 }

9 catch(ArrayIndexOutOfBoundsException e){
10 System.out.println ("Array Index is Out Of Bounds");
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Jla ce HamuIme IpuUMep MPOrpaMa 3a KOPHUCTEHe Ha BrpaJeHaTa NMILIEMEH-

Tanuja Ha UCKIy4oKOoT FileNotFoundException

import java.io.File;
import java.io.FileNotFoundException;
import java.io.FileReader;

class

File_notFound_Demo A{

public static void main(String args[]) {
try {

}

// Following file does not exist

File file = new File("E://file.txt");

FileReader fr = new FileReader (file);

catch (FileNotFoundException e) {
System.out.println("File does not exist");

Kopucnuaku pedunupann nCKIIydonu

Komot 1o ce uzBpiiyBa Moxke jJga Hauje Ha HpobJIeM IIITO He MOXKE Jia Ce OIUIIE O/I
craHjapjaHuTe (BrpaJieHn) KJach Ha MCKJIydonu. Bo oBoj ciydaj, moTpeGHO € KOPUCHUKOT
Jia lebuHuIpa CBOj TUI HA UCKJIYUOK IIPEKy HAC/IeyBaibe Ha Kjacara Exception wmim Koja

6uJio Apyra KJaca, KOjallTo JUPEKTHO WM WHAMPEKTHO HACJIeLyBa O] Kiacara Exception .
Boobuyaeno, ce nuMmmniieMeHTHpPa CTAHIAPIHUOT KOHCTPYKTOP U IIPEOTOBAPEH KOHCTPYKTOPD
CO CHUTe JeTaju 3a IPOobJIEMOT IITO KOPUCHUKOT CaKa Jia I'U IIPEHEeCe.

Tpeba ma ce pa3Bue cucTeM 3a €IeKTPOHCKa Hapadka of nuiepuja. MeHuTo

Ha HI/IHepI/IjaTa Cce COCTOoHn OJI CJIEAHOBO:

Pizza:
— Standard: 10$
— Pepperoni: 12$
— Vegetarian: 8%
Extra
— Ketchup 3$
— Coke 5%

3a Ja ce IpeTCTaBu MEHUTO, CEKOja CcTaBKa Tpeba j1a mMIieMeHTHpa narepdejc Item
KOj OIMIIIYBa €JHa CTaBKa OJ MEHUTO U I'M AedUHUPa CJICIHUBE METOIN:

int getPrice() - ja jaBa IleHaTa 33 KOHKPETHATA CTABKA

Cnenno, norpebuo e a ce jedunupaar ase Kiacu Extraltem u Pizzaltem 3a 1a
MOXKe JIa IIPaBUTE pas3jinKa Mely UM U OCTaHaTHTe paboTH BO Hapadkara. U nBere
KJiacu Tpeba Jla uMaaT eJieH KOHCTPYKTOP KOj IIpUMa eJieH String apryMeHT.

Extraltem(String type) - BaaujHU BpeJIHOCTU 3a type ce Coke, u
Ketchup
Pizzaltem(String type) - BajujHU BpeJHOCTH 3a type ce Standard ,

Pepperoni u Vegetarian

Axo 3a type ce mpociie/i HeKoja HeBaJIMJIHA BPEIHOCT (KOja ja HEMa Ha MEHUTO)

Tpeba 1a ce dpiu nckiydok InvalidExtraTypeException , 0HOCHO
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InvalidPizzaTypeException .

[Tocitenno mMmiiemenTupajTe ja Kiaacara Order . Taa Tpeba ma ru HyIu CjeTHUTE
GbYHKITMOHAJTHOCTH:
e Order() - Kpempa HOBa IIpa3Ha HAPAIKA
e addItem(Item item, int count) - cooiBeTHaTa CTaBKa CE J0JaBa BO HapadKaTa
( count o3HauyBa KOJIKY IIPUMEPOIU cakaMe Ojf JiaJieHaTa craBka). AKo count e
morojieM of, 10 ce dpita uckiyuok ItemOutOfStockException(item) . Jlokosky

BO HapadKaTa BeKe ja MMa COOJBETHATA CTaBKa ltem , TOrall MCTaTa Ce 3aMEHYyBa
co HoBa. CleHNOT KO pe3yATUpa CO HApadKa CO e€THA CTAHIap/IHa MHUIA:

Order order = new Order();
order.addItem(new Pizzaltem("Standard"), 2);
order.addItem(new Pizzaltem("Standard"), 1);

e getPrice():int - ja Bpaka BKyIlHATa IleHa Ha HapadKaTa

e displayOrder() - ja meyaTu coipzKMHaTa Ha HapadKaTa CO COOJIBETHU

penHn OPOEBN TPEJT CEKOja CTABKA, MMETO, KOJUINHATA 1 30UPHA CyMa Ha CTaBKATA,
KaKO U BKYIIHA CyMa 3a IleJlaTa Hapadka. 3a peaHuoT 6poj ce pesepsupanu 3(Tpu)
MeCTa TIOpAMHETH HaJIeCHO, 3a NMUbaTa Ha CTABKHUTE ce pesepBupanu 15(merHaecer)
MeCTa CO IIopaM-HYBarbe HAJIEBO, 38 KaPHHAIHOCTA JIBE MECTa TIOPAMHETH HaJIECHO
1 3a [eHATa Ha €JIHA

craBka 5(1mer) mecra nopamuern HajecHo. 3a “Total:” ce pesepsupanu 22(nBaecer
¥ JIB€) MecTa CO

HopaMHyBarhe HAJEBO M 3a BKyIHATa IeHa 5(meT) mMecra HOpaMHETH HAJECHO.

[Tpumep:
1.Standard x 2 20%
2.Vegetarian x 1 8$
3.Coke x 3 15%
Total: 43%

PetocneoT 1o kKoj ce medyarar CTaBKUTE € OHOj 110 KOj THE C€ BHECYBAHHM BO HAPAYKATA.
JloKoJIKy HeKoja cTaBKa Ce BHeCe IIOBTOPHO, HEJ3SMHOTO MECTO HE CE MEHYBA.

e removeltem(int idx) - ce oTcrpaHyBa HapadkaTa CO JaJieH HHJEKC (cure
HAPAYKK CO TIOTOJIEMU MHJIEKCHU Ce TIOMECTyBaaT HaseBo). JJoKoJIKy He mocTon
HapadKa CO TAKOB MHJEKC Tpeba 11a ce ppP/Iu UCKITYI0K
ArrayIndexOutOfBoundsException(idx)

e lock() - ja3akiydyBa HapadkaTa. 3a Jla MOXKe HapadkaTa Ja ce 3aKJIydu Tpeba
ucTaTa Jia mMa 0apeMm eqHa CTaBKa, BO CIIPOTUBHO (ppJieTe UCKJITYIOK
EmptyOrderException .

Orkako Ke ce 3aKJIyIn HapadkaTa Tpeba BeKe j1a HE MOXKe Jla e MEHYBa CO METOIIUTE

removeltem , addItem . [loBuKOT Ha OBHE METOIU PE3YATUPA CO UCKJIYIOK OJT TUIIOT
OrderLockedException .

[Tpu pemaBambe Ha 331891 BO KOUIIITO MMa MOYKHOCT Ja C€ CJAYyYIN HEOUEeKYBaH TEK Ha
HaCTaHH, MIOTPEOHO € Jia ce yIoTpebn MeXaHU3MOT 3a (hpJiaibe U ClIpaByBambe Ha UCKJIYUIOIN.
[Ipu permmaBame Ha BakBU 3aa<1 BayKHO €:
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1. Ha ce ngenTndukyBa Kajae BO KOJOT OM MOXKeJI Ja Ce IOjaBH HeOYEKYBAHMOT HACTAH,
18, COOJIBETHO TaMy Ja Ce Kpeupa u (PPJiud UCKIIYUIOK.
2. Ja ce ondaru NOBUKOT KOH MOTEHIUJATHO PU3UIHUOT KO/ (METO, KOHCTPYKTOD)
co try/catch 060K 3a j1a ce geduHUpa OfHECYBame IIPU UCKIYYOK. T'peda na ce
“Ma BO IPEJBHJ JI€Ka HWHTEPIIPETEPUTE Ha IOBEKETO OKOJMHU 33 Pa3BOj, CAMH J1aBaaT
cyrecTuja BO KOj JIeJl 011 KOIOoT Tpeba Ja ce Ao7aje OBOj OJIOK.
import java.util.Arraylist;
import java.util.Optional;
import java.util.Scanner;

import java.util.stream.IntStream;

interface Item {
boolean isPizzal();

int getPrice();

String getType ();
}

enum ExtraType {
Coke (0), OrangeJuice (1), Ketchup(2);

private int value;
private int cost;

ExtraType (int value) {

this.value = value;

if (value == 0) cost = 5;

else if (value == 1) cost = 8;
else if (value == 2) cost = 3;

public int getCost () {
return cost;

}

public int getValue () {
return value;
}
}

enum PizzaType {
Standard (0), Pepperoni (1), Extra_cheese(2), Vegetarian(3);
private int value;
private int cost;

PizzaType (int value) {

this.value = value;
switch (value) {
case O:
cost = 10;
break;
case 1:
cost = 12;
break;
case 2:
cost = 15;
break;

case 3:
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cost = 8;
break;

public int getCost () {
return cost;

}

public int getValue() {
return value;
}
}

class EmptyOrder extends Exception {
public EmptyOrder () {
this ("The order must not be empty");

}
public EmptyOrder (String message) {
super (message) ;
}
}

class Extraltem implements Item {
private ExtraType type;

public Extraltem(String type) throws InvalidExtraTypeException {
try {
this.type = ExtraType.valueOf (type);
} catch (IllegalArgumentException e) {
throw new InvalidExtraTypeException(type);
}
}

public Extraltem(ExtraType type) {
this.type = type;
}

public int getPrice() {
return type.getCost ();
}

public boolean isPizza () {
return false;

}

@0verride
public String getType () {
return type.name () ;
}
}

class Pizzaltem implements Item {
private PizzaType type;

public Pizzaltem(String type) throws InvalidPizzaTypeException {
try {
this.type = PizzaType.valueOf (type);
} catch (IllegalArgumentException e) {
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115 throw new InvalidPizzaTypeException();
116 T

117 }

118

119 @0verride

120 public int getPrice() {

121 return type.getCost();
122 }

123

124 public boolean isPizza() {
125 return true;

126 }

127

128 @0verride

129 public String getType () {
130 return type.name () ;

131 }

132}

134 class InvalidExtraTypeException extends Exception {
135 public InvalidExtraTypeException(String type) {
136 super (type) ;

137 }

138

139 public InvalidExtraTypeException() {
140 this ("Nepoznat tip");

141 }

142 }

144 class ItemOutOfStockException extends Exception {
145 private Item item;

147 public ItemOutOfStockException(Item item) {
148 this.item = item;

149 }

150

151 public ItemOutOfStockException() {

152 this ("Unknown item is out of stock");
153 }

154

155 public ItemOutOfStockException(String message) {
156 super (message) ;

157 }

158

159 public Item getItem() {

160 return item;
161 }
162 }

164 class Order {

165 private class OrderItem {

166 private final Item item;
167 private int count;

168
169 public Item getItem() {
170 return item;

171 }

172

173 public int getCount () {
174 return count;

175 }
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public OrderItem(Item item, int count) {
this.item = item;
this.count = count;
}
public void setCount (int count) {
this.count = count;
}
public int getPrice() {
return getItem().getPrice() * getCount();
}
}
private ArrayList<OrderItem> items;
private boolean locked;
public Order () {
items = new ArrayList<>();
locked = false;
}
public void addItem(Item item, int count)
throws OrderLockedException, ItemOutOfStockException {
if (locked) {
throw new OrderLockedException();
}
if (count > 10) {
throw new ItemOutOfStockException(item);
}
Optional<OrderItem> orderItem = items.stream()
.filter (each -> each.getItem().getType ()
.equals (item.getType (D))
.findFirst () ;
if (orderItem.isPresent()) {
orderItem.ifPresent (0oi -> oi.setCount (count));
return;
}
items.add (new OrderItem(item, count));
}
public void removeItem(int index) throws OrderLockedException {
if (locked) {
throw new OrderLockedException();
}

}

items.remove (index) ;

public int getPrice() {

}

return items.stream()
.mapToInt (OrderItem::getPrice)
.sum () ;

public void displayOrder () {

IntStream.range (0, items.size())
.forEach(i -> {
OrderItem order = items.get(i);
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System.out.printf ("%3d.%-15sx%2d%5d$\n", i + 1,
order.getItem().getType (),
order.getCount (), order.getPrice());
I
System.out.printf ("% -22s%5d$\n", "Total:", getPrice());
}
public void lock() throws EmptyOrder {
if (items.size() == 0) {
throw new EmptyOrder () ;
}
locked = true;
}
}
class InvalidPizzaTypeException extends Exception {
public InvalidPizzaTypeException() {
}
}
class OrderLockedException extends Exception {
private static final long serialVersionUID = 1L;
public OrderLockedException() {
}
}
public class PizzaOrderTest {
public static void main(Stringl[] args) {
Scanner jin = new Scanner (System.in);
int k = jin.nextInt();
if (k == 0) { // test order with removing
Order order = new Order();
while (true) {
try {
String type = jin.next ();
String name = jin.next();
Item item = null;
if (type.equals("Pizza")) item = new Pizzaltem(name) ;
else item = new Extraltem(name);

if (!jin.hasNextInt()) break;
order.addItem(item, jin.nextInt());
} catch (Exception e) {
System.out.println(e.getClass () .getSimpleName ()) ;
}
}
jin.next () ;
System.out.println(order.getPrice());
order .displayOrder () ;
while (jin.hasNextInt ()) {
try {
int idx = jin.nextInt ();
order.removeltem (idx) ;
} catch (Exception e) {
System.out.println(e.getClass () .getSimpleName ()) ;
}
}
System.out.println(order.getPrice());
order .displayOrder () ;



32

[nasa 2. Wckmydornu

298

299

if (k == 1) { //test locking & exceptions
Order order = new Order ();
try {

order.lock () ;
} catch (Exception e) {
System.out.println(e.getClass () .getSimpleName ()) ;
}
try {
order .addItem(new Extraltem("Coke"), 1);
} catch (Exception e) {
System.out.println(e.getClass () .getSimpleName ());
}
try {
order.lock () ;
} catch (Exception e) {
System.out.println(e.getClass () .getSimpleName ());
}
try {
order .removeltem (0) ;
} catch (Exception e) {
System.out.println(e.getClass () .getSimpleName ()) ;
}

Bo osaa 3alada MOzKaT Ja Ce I/I,ZLGHTI/I(bI/IKyBaaT HEKOJIKY CUTyalllul BO KOH MOZKE€ JIa C€

HapyHoin O4Y€KYyBaHHUOT TEK Ha U3BPIILYyBalb€ Ha HaCTaHUTE!:

1. Tlpu xpeuparme Ha 00jekTn of Tun Extraltem miaum Pizzaltem , BO KOHCTPYKTOPHUTE

Ha OBHE JIB€ KJIACU, TEKCTOT IITO Ce JIOOMBAa KAKO apryMeHT MOTpeOHO e Jia ce
KOHBEPTUpaA BO 00jeKT 0J1 coosBeTHaTa eHyMepainja. OBoj J1es1 o KOIOT e ondareH
co try/catch Osok. /lokosiKy ycrenno ce kperpa 0OjeKTOT Of TWII enum, Ke ce

Kpenpa u 0bjekT o Tun Extraltem/Pizzaltem . Bo cnporusno, metonor valueOf
0/1 COOJIBETHUTE eHyMepalun Ke GhpJid UCKIyIoK ojf Tull InvalidArgumentException

u mporpamMata Ke IpoJoJiXKu Bo catch neyorT pedwHUpaH 3a OBOj THUI HA HCKJIYUOK.
Bo catch 6s0KoT, omOIHUTEHO Ke Ouie (bp/ieH KOPUCHUYKY Te(DUHUPAHUOT UCKITY-
4ok o Tunl InvalidPizzaTypeException, onquocno InvalidExtraTypeException.
OBa Ke HallpaBu IPEKUH HA KPEUPAETO Ha O0JEKTUTE BO COOIBETHUTE KOHCTPYKTOPH,
OJIHOCHO, Ke CIIPEYN Kpenpare Ha HeBaJMJICH 00jeKT. 3a 0BOj UCKJIYYOK Tpeba Jia ce
006e30e/11 MexaHU3aM 3a CIIpaByBarbe co UcKiaydoru (try/catch 610K), Kaje mro
NMa OMACHOCT UCKJTYUOKOT Ja Ouje dpieH. A, Toa e HaceKae Kaje MTO NMa TOBUITH
JI0 KOHCTPyKTOpHUTE Ha Kjaacure Extraltem um Pizzaltem . Boobuuaeno, e e mobpa
[IPAKTUKa KOHCTPYKTOpHUTE ja pjaaT UCKIydoK. Baauganujara Ha BPEIHOCTUTE HA
ApryMeHTHUTE BOOOMIAEHO CE IMPAaBU MPETXOHO BO COONBETHU BaJUIATOPU, HO 3apaIu
IIOEJHOCTABYBabe Ha PEIICHUETO, NCTOTO € HAIIPABEHO BO PaAMKN Ha KOHCTPYKTOPOT
Bo meromor addItem ce dpia uckiaydok ox tun ItemOutOfStockException mpu
obu na ce Jomaje craBka co KoamdauHa morojema o 10. CoomseTHo, ce 00e30enyBa
MeXaHM3aM 32 CIPaBYBambe CO UCKJIYIOKOT ( try/catch 6JI0K) cekajie Kajie ce MOBUKYBa
MeTonoT addItem .

Bo knacara napauka ce ayBa bool npomensiuBa locked Koja MHHIIMjAJIHO € IIOCTABEHA
Ha false (HapadkaTa e OTBOPEHA), HO CO MOBHK Ha MeToHoT lock() Moxe na
Ce 3aKJIydd HapadkKaTa, OJHOCHO IIpOMeHIuBaTa locked Jia ce mocraBu Ha true .
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Bo meromure addItem um removeltem mnoTpebHO € sa ce DPJIU UCKIYIOK O THIL
OrderLockedException JOKOJKY HapadkaTa € BeKe 3aKIydeHa. 3a CIpaByBarbe CO

0BOj UCKJIYIOK MOTpedHo e mopunuTe Ha MeToauTe addItem um removeltem ma OGumar
ondarenun try/catch Os0K.

4. Bo meromor lock() Tpeba jia ce HAIpaBU MIPOBEPKA Jlaju HapadkKaTa uMma dapem
e/lHa cTaBKa. Bo cirydaj Kora JimcraTa co CTaBKH e Ipa3Ha Tpeba ma ce ppJid UCKITY 0K
on tun EmptyOrderException .

5. Ilpu obuj 3a Opuilierbe HA HapavKa Ha MO3UIUja IIITO € HAJIBOP O/ FPAHUII HA HU3ATA.
Bo oBoj caydaj mocrojar aBe ommum:

e JIOKOJIKY CTPYKTypaTa 3a dyBambe Ha MOJATONN 3a HAPAYKHU € OOMYIHA HU3a, BO
KOJIOT Ha MEeTOI0T removeltem Tpeba ja ce HAIpaBH IPOBEpPKA JAJU WHJIEKCOT
idx e Bo rpanurum ox 0(Hys1a) 70 rojleMUHATA Ha HU3aTa cO cTaBKu. JJ0KOJIKY oBa
He € UCTIOTHETO, Ja ce dhpyn uekay4dok ox tun ArrayIndexOut0fBounds (idx) .

e JlokoJIKy ce KopucTu Kjacara ArraylList 3a 4yyBaibe HA HapadKu, HEj3UHUTE
METOJU 3a IIPUCTAIl [0 eJIEeMEHTUTe IIPEeKy HUBHATa IIO3UIMja BO DAMKH Ha
JcTaTa JIMpeKTHO dpraar uckiydok oj tun ArrayIndexOutOfBounds (oBoj

UCKJIYYOK € BeKe jecbrHUpaH BO nakeror java.lang ). CupaByBameTo co 0BOj
UCKJIYIOK € €JIMHCTBEH 3a J[BaTa IIPUCTAIN, OJHOCHO, yroTpeba Ha try/catch

0JIOK HacCeKa/le KaJle Ce IIOBUKYBa ME€TOI0T removeltem .






3. Hurame n zanumyBambe Ha [101aTOIu

Bo oBaa ryiaBa Ke 6ujar nmpe3eHTHpaHU KJIACUTE KOM Ce IIOCTaBeHW BO java.util
IIAKETOT U Ce HAMEHETH 3a YUTAarbe OJ] BJIe3eH MOTOK OJ1 [OJATOIM U 3AIUIIYBabe HA U3JIe3eH
notok oj nogaroru. OBHe KJIACH HAjIeCcTO ce ynorpebyBaaT 3a YuTarbe OJf TaCTaTypa
WA BJIE3HA JATOTEKA, OJIHOCHO 3allUllyBarbe Ha €KPaH W BO U3JIe3HA JlaToTeka. Bo
3ae[HUIATA Ce TO3HATH U KaKO Kjacu 3a Bje3/usie3 (anr. 1/0). Bo 3amaunre ce mokaxysa
KAKO IPABIJIHO JIa Cé KOPHUCTAT KJIACHTE HAMEHETH 3a YUTarbe O] BJIe3eH MOTOK Ha MOJATOIN
1 KaKo IPABUJIHO Jia ce hopMaTupaaT U MOCTABAT MOJATOIM HA M3JI€3€H IIOTOK.

Kopucreme na Kjacara Scanner 3a duTame Ha I0IATOIN

Knacara Scanner HajyecTO ce KOPHUCTH 3a UHTAIHLE€ HA IIOJATOIN OJf TacTaTypa U
TeKCTyaJlHa JaToTeKa. EiHocTaBHA 3aMeHa Ha apryMeHTOT System.in (BO KOHCTPYKTOPOT

Ha KjacaTa Scanner ) cO COOJBETEH OGJEKT 3a pPEelpe3eHTAIlfja Ha IIOTOK Ha MOJATOIN
KOJIITO € IIOBP3aH CO TEKCTyasIHAaTa JaTOTeKa OBO3MOXKYBa UHTame HA TeKCTyaslHaTa
JIaTOTEKA.

Scanner StreamObject = new Scanner(new FileInputStream(FileName));

MetonuTe Ha Scanner KJiacaTa OBO3MOXKyBaaT UYUTa€ O KOj OMJIO BJE3€H MOTOK Ha
no/aToly (BO CIIydajoT YUTarbe Off TACTAaTypa M TeKCTyauHa jaroreka). Kiacara Scanner
ro JIeJId BJIE3OT OJ] MOJATOIM HAa TOKEHH KOPUCTEJKM cemaparop (Ipa3sHO MeCTO KAKO
upenedunupana BpeHocT). Jlobuennre TOKeHH MOXKAT Jla Cé KOHBEPTUPAAT BO BPEJIHOCTU
0/ pa3JIUYHKA TUIIOBU CO KOPHUCTEIbE Ha HErOBUTE MHTEPQEJCHU METOIN.

Ha ce mmrnemenTrupa kJjaca Subtitles Koja Ke 4yuTa OJ1 BJIE€3€H TEK
(cramjapieH Bies, JaToTeka, ...) MpeBoJ, Bo craHiapieH srt dopmar. Cekoj enen
€JIEMEHT OJI IIPEBOJIOT C€ COCTOU OJ1 pesieH OpOoj, BpeMe Ha IMOYETOK Ha IIPUKAXKYBAIbE,
BpeMe Ha Kpaj Ha IPUKAKyBalke U TEKCT KOj € BO CJIeHUOT hopMar (mpumep):

2
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[maBa 3. Yurame u 3anuIIyBame Ha MOJATOIN

00:00:48,321 --> 00:00:50,837
Let’s see a real bet.

Jlenor co TeKcTOT MOXKe Jia uMa 1oBeKe pefopu. CuUTe eJIEMEHTH ce Pa3JIeJIeHn CO elleH
HOB pE€/I.

ITpu

Bamra 3amada e ma ru mMILIEMEHTUPATE METOJIUTE:

e Subtitles() - mpeaedwHUpPAH KOHCTPYKTOP

e int loadSubtitles(InputStream inputStream) - METO[I3a YUTAHE HA IPEBOJOT
(Bpaka pesyaTaT KOJIKY €JIEMEHTH Ce MPOTUTAHHN )

e void print() - ro mevaTu MPOUUTAHUOT IIPEBOJ BO UCTUOT (HOPMAT KAKO U IIpU
YUTABETO.

e void shift(int ms) - ru moMecTyBa BpEMUIATA HA CUTE €JIEMEHTH O]l IIPEBOJIOT
3a 6pPOJOT HAa MIJIMCEKYH/IM KOH Ce IIPOCJeIyBa KaKO apryMeHT (Moxke Ja 6uie
HEraTHBEH, CO IITO Ce MOMECTYBAAT BPEMUHATA HAHA3AJ).

pelaBame Ha 3aJIa91 BO KO € TIOTPEOHO JIa ce MTPOYUNTAAT MOJATOIN OJ1 BJIE3€H MTOTOK O/

MOJIATOIHM, MHOT'Y € Ba2KHO IIPBO JIa ¢e corvie/ia (DOPMATOT Ha 3AIlUIIAHUTE BJIE3HU HOIATOIH.
Toj moxke sa 6uie cTpyKTypupaH u HecTpyKTypupan. CTparerujara U HAUMHOT HA TUTAHE
Ha, THE TOIaTOIN MOXKAT J1a OumaT pa3jIndHu:

Jla ce YNTa BIE3HHOT ITOTOK Ha IOJIATOIM PeJl 110 pejl

Jla ce duTa 3HaK 110 3HaK (6ajT 1o 6ajr)

BJIC3HHUOT IOTOK Ha MOJATONN JUPEKTHO Ja ce TOKeHI3UPa JOKOJIKY € MO3HAT (pOpMaTOT
Ha 3allUIIyBambe

J1a ce 0be3beqy JUPEKTHA KOHBep3Uja Ha IIOJATOIUTE JIOKOJIKY OJHAIPEs ja 3HaeMe
CTpYKTypaTa Ha 3alic (IpUMep: YATame Ha BPEJIHOCTH Ha MaTpPHUIA, J00pO HO3HATA
HOJIATOYHA CTPYKTYPA, UTH. ).

Orkako Ke ce coryena (popMaTOT Ha 3aIUIIAHATE MTOJATOIM, MOYKE 1a Ce JOHECe OIIyKa CO
KOHU KJIACH X METOHU O THe KJIach Ke OMIAT YUTAaHU IIOJATOIUTE.

impo
impo
impo
impo

clas

rt java.io.InputStream;
rt java.util.Arraylist;
rt java.util.List;

rt java.util.Scanner;

s Subtitles {
List<Element> elements;

public Subtitles () {

elements = new ArrayList<Element>();
}
public int loadSubtitles(InputStream inputStream) {
Scanner scanner = new Scanner (inputStream) ;
while (scanner.hasNextLine()) {
String line = scanner.nextLine();
int number = Integer.parselnt(line);
String time = scanner.nextLine();

StringBuilder text = new StringBuilder () ;
while (true) {
if (!'scanner.hasNextLine()) break;

line = scanner.nextLine();
if (line.trim().length() == 0)
break;

text.append(line);
text.append ("\n");
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}
Element element =
new Element (number, time,
elements.add(element) ;
}
return elements.size();

}

public void shift(int ms) {
for (Element e : elements) {
e.shift (ms);

}

public void find(String text) {

for (Element e : elements) {

if (e.findText (text)) {
System.out.println(e.number);

}

public void print() {
for (Element e : elements) {
System.out.println(e);

class Element {

public int timeFrom;
public int timeTo;
public String text;
public int number;

text.toString ());

public Element (int number, String time, String text) {

this.number = number;
String[] parts = time.split("-->");

timeFrom = stringToTime (parts[0].trim());
timeTo = stringToTime (parts[1].trim());

this.text = text;
¥

public void shift(int ms) {
timeFrom += ms;
timeTo += ms;

}

public boolean findText (String someText) {

return text.contains (someText);

}

static int stringToTime (String time) {
String[] parts = time.split(",");
int res = Integer.parselnt(parts[1]);
parts = parts[0].split(":");
int sec = Integer.parselnt(parts[2]);
Integer.parselnt (parts[1]);
int h = Integer.parselnt(parts[0]);
res += sec * 1000;
res += min * 60 * 1000;

int min
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res += h * 60 * 60 *x 1000;
return res;

}

static String timeToString(int time) {
int h = time / (60 * 60 * 1000);
time = time % (60 * 60 * 1000) ;
int m = time / (60 * 1000) ;
time = time % (60 * 1000) ;
int s = time / 1000;
int ms = time % 1000;
return String.format("’02d:%02d:%02d,%03d", h, m, s, ms);

}
@0verride
public String toString() {
return String.format(")d\n%s --> Ys\n%s", number,
timeToString (timeFrom), timeToString(timeTo), text);
}

7}

public class SubtitlesTest {
public static void main(Stringl[] args) {

Subtitles subtitles = new Subtitles();
int n = subtitles.loadSubtitles(System.in);
System.out.println("+++++ ORIGINIAL SUBTITLES +++++");
subtitles.print ();
int shift = n x 37;
shift = (shift % 2 == 1) 7 -shift : shift;
System.out.println(String.format ("SHIFT FOR %d ms", shift));
subtitles.shift (shift);
System.out.println("+++++ SHIFTED SUBTITLES +++++");
subtitles.print () ;

Bo oBaa 3aji1a4a, JIeCHO MOXKe Jla ce cOIvieJla JieKa ITOJaTOIUTe 3a €JeH IPEBOJL ce
opraHu3MpaHyu BO HajMaJIKy Tpu pejosu. [Ipuroa, Bo npBuoT pej e 3anuiian peJauoT 6poj,
BO BTOPHUOT DPe€JI € 3alulllal BPEMEHCKHUOT OIICeT BO KOj Tpeba Ja ce MpUuKaxKe MPeBOIOT
U BO HapeJIHUTE PeJIOBU e 3anuiiad 1npepogor. Kora ce dura pej o pen (Kako Bo oBaa
cuTyalnuja) MO¥Ke Jla ce UCKopucrar Kjiacure Scanner u BufferedReader . Opaa 3ajaua
€ pellleHa CO IIOMOIII Ha KJIacaTa Scanner .

IIpBo ce kpeupa 00jeKT 0OJ KjacaTa Scanner MpeKy IIpelaBaie Ha 00jeKTOT O THII
InputStream BO KOHCTPYKTOPOT Ha Kjacara Scanner .

Bunejku Bmesor Tpeba mga ce mpoudTa pej 1Mo Peil, MPBO IMOTPEOHO € Ja Cce HAIUIIIEe
IUKJIYC IITO Ke Ce M3BPIIyBa Ce MHO0JIeKa HMa PEIOBHM BO JaTOTEKaTa 3a 4YhTambe. 3a
[IPOBEPKA Ha YCJIOBOT JAJIM CMe CTHIHAJIE 0 KPajoT Ha JaTOTEKATa Ce KOPUCTU METOJOT
scanner.hasNextLine () . Bo pamMku Ha IUKJIyCOT, IPBO Ce YUTa €eH pPeJl U UCTUOT Ce
napcupa Bo 1e1 6poj (6uzjejku Toj peJ ro o3HaUyBa peHUOT 6poj Ha npesoaoT). [Toroa
ce 9uTa YIITE €JIeH pPel U MCTHOT Ce 3a4yByBa KaKO TEKCTyaJiHa HU3a, IITO ITOJOIHA Ce
TparchopMupa Bo jiBa BpeMeHCKU mHTepBan. CJIeqHO, CO TOMOIN HA BIHE3JIEH IUKJIYC
ce 9uTaaT PEJOBUTE BO KOW € 3allMIaH IPEBOJOT, C& JI0/IeKa He JI0jIeMe 0 Ipa3eH pejl
(npeBoguTe ce ojyeneHn co npaser pe). Cekoj o NPOYUTAHUTE PEJOBU Ce J0jaBa BO
StringBuilder co 1eJ Ja ce u3berHe MOCTOjaHO KpPeUpare Ha HOBU TEKCTyaJIHU HU3U.
Kaxko kpaen pe3y/sitar ojf U3BPIIYBAKETO HA BIHE3IEHUOT IUKIIYC € YUTAHETO Ha [EJIOCHUOT
[IPEBO/I, BO €/IHa TEKCTYyaJsIHa HI3a IITO Ce JIO0MBA CO IIOBUKYBAETO Ha MeTOA0T toString()
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on StringBuilder o6jekToT. 3a UuTaMmE OJI BJE3HUOT ITOTOK O] TOJATOIN PEJI [0 P, ce

KopucTh MeTomoT nextLine() of Kiacara Scanner .

HormoHuTeIHO, BO 3a7a9aTa IMOTPeOHO € J1a ce o0paboTh U MPOUUTAHUOT 3aIlUC IIITO
ce OJHeCyBa Ha IMOYETHOTO M KPAajHOTO BpeMe Ha IIPEBOJOT. 3a Taa IeJl, BO PaMKH Ha
KOHCTPYKTOPOT Ha KJjacara Element IOTpPeOHO € pelloT BO KOj € 3alHUIIaHO IT0YEeTHOTO
1 KpPajHOTO BpeMe Ha IIPEBOJOT Ja Ce pas3fie/id Ha JBe TEKCTYaJHH HU3U CO CElapaTop
,crpenkn’. Jlobuenure nBe TEKCTYAJIHM HU3U C€ KOHBEPTHUPAAT BO MUJIMCEKYHIU IIOMUHATH
O/JT TTOYETOKOT Ha (PUIMOT.

Kopucreme na xnacara PrintWriter 3a 3amuinyBame Ha ITOJATOIM

Krnacara PrintWriter ce xkopucTu 3a popMaTHpPAHO IeUaTemhe Ha MOIATOIN BO N3JIe3eH
IIOTOK.

Ha ce ummiemenTupa Kiaca CheckIn koja Ke unTa 0 BJIe3eH TeK (CTaHIap-
JICH BJIE€3, IATOTEKA, ...) TIOJATOIIN 3a IIPHjaByBarbe/oj[jaByBatbe Ha KOPUCHUK. [lomaTomnure
conpxkar (Mwme - equncrBeno), noderex u kpaeH jgaryMm (dd.mm.YYYY) co Bpeme (Bo
24-yacoseH ¢opmaT) Ha UpujaByBame U ojjaByBame. CuTe MOJATONM ce Pa3/iesleHu CO
€JTHO ITPa3HO MecTo. JlaTyMOT 1 BpeMeTo ce pa3esieHd CO - , BO JATYMOT JIEHOT, MECEI[OT
U FOJHATa MOKe Jia Ce pas3jesieHHd CO . UIH / , a BO CAMOTO BPeMe 4acOT U MUHYTHTE
MOXKe J1a Oumar pazjeneHu co : wim . . [Ipumep 3a popmaroT Ha TOJATONUTE:

John 03.06.2015-11:15 03/06/2015-20.45

3a moTpebuTe Ha KJacara MOTPEOHO € Ja Ce MMILIEMEHTHPAAT CJICTHUTE METOJIN:
e CheckIn() - mpeneduHUPAH KOHCTPYKTOD

e void readTimes(InputStream inputStream) - MeTos 3a UYUTarme Ha IIOJATOIUTE

e void writeTimes(OutputStream outputStream) - MeTOM KOj TH MEYATH CUTE
BPEMUHa Ha MPHUjaByBabe COPTUPAHU BO PACTEUKH PENOCTIE] CIIOPe] BPEMETO Ha
IIpUjaByBambe Ha KOPHUCHUKOT BO pacTedKH pejociesl. [Ipm neuaramero mmero
ce medaru co 15(merHaeceT) MecTa MOpAMHETO HAJIEBO, JATYMOT BO (hOpMaT
dd.mm.YYYY (camo ennar), nia cjie/lyBaaT BpeMUEbATA Ha IPUjaBYBabe /0/jaBy BAkbe
U BKYIIHO BpEMEeTDPaee Ha IIPUCYCTBO BO MUHYTH.

Meromor 3a untame readTimes dpiia uckiaydok o tun InvalidCheckInTimes ako
JATYyMOT Ha IIPHjaByBalbe U O/ljaByBame € pa3jInveH MM IIaK BPEMeTO Ha IIpHUjaByBambe
e 1ocJie BpeMeTo Ha ojfjaByBambe. VckiIydokoT Bo nopakara getMessage() tpeba ja ro
BPATH BJIE3HUOT MOJIATOK KOJIIITO IO IIPE/IM3BUKAJ HCKIIY10KOT. CrTe IpujaByBarba,/o/jjaBy-
Barba JI0 MOMEHTOT KOTra Ke ce (hpJii HEKOj UCKIYIOK Tpeba Jia CH OCTAHAT MPOYUTAHM.

CiMYHO KakKo M BO IpeTXoiHaTa 3aJada, TakKa M BO OBaa, YATAILETO Ha ITOJATOIN
Haj100pOo € J1a ce HAIpaBH PeJl 10 PeJl BO KOU Ce 3alullaHu nH(pOpMaIuuTe 3a paboTHUTE
BpeMUIba Ha BpabOTEHUTE.

IIpBo, ce kpeupa 00jeKT OJi KJjlacaTa Scanner , a IIOTOA CO IOMOII Ha ITUKJIYC 3a
MMOBTOPYBAaIhe Ce YUTa PeJl IO pel of BAe3HHOT moToK. Cekoja o MPOYNTAHUTE TEKCTYaTHU
HU3U Ce JIeJIM Ha TPU HU3U KOPHUCTEjKHU I'O IPA3HOTO MECTO Kako cemaparop. Bo mpsara
TEKCTyaJIHa HU3a € 3aIUIaH0 IMETO Ha BpabOTEeHNOT, BO BTOpaTa TEKCTYAJHa HI3a TOYETOKOT
Ha CMeHaTa, a BO TpeTara TeKCTya/iHA HU3a € 3alluilaH KpajoT Ha cMmeHarta. Ha Bropara
¥ TpeTaTa TeKCTyaJjHa HU3a JIOMOJHUTEJTHO Ce MPaBH I0je/0a Kajle KaKo Cernaparop ce
kopuctu ,,—. OBa pe3ysTupa co J00uBame Ha JBe TEKCTYAJHU HU3U CO JOJIKUHA 2, KaJle
[pBaTa TEKCTYAJHa HU3a € JIaTyMOT, a BTopaTa TeKCTyaJHa Hu3a e Bpemero. OTKako Ke ce
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JOOUjaT JATYMUTE U BPEMUHATA 3a IMMOYETOKOT U KPAjoT HA CMEHATA, MOTPEOHO € UCTUTE
na ce dopmarupaar. bujgejKu JIeHOT, MECeIroT U ToJnHATa BO JATYMUTE MOXKe Ja Oujgar
pasjiesienn co ,,/* uin .., a BO U3J1e30T Ha Mporpamara ce OueKyBa Jia OujiaT pas/IesieHu co ,,.,
CO MOMOIII Ha METOJIOT replace oj Kjacara String , cekaJe Kajie IITo uMa ,,/ ce 3aMeHyBa
co .. 3a mapcuparme Ha BPEMETO, IIPBO ce O0HMIyBaMe Ja ja MoJIeJIuMe TEKCTYAJHATa HU3a
co ,,:“, a JIOKOJIKY Toa He yciee (He BpaTh HU3a O TEKCTYaJHHU HU3U CO IOJIEMUHA 2), ce
[IpaBH JIeJIehe Ha TEKCTyaHaTa HHA3a CO ..

Bo oBaa 3amada, ocBeH 4UTamETO O BJIE3EH IIOTOK, MOTPEOHO € Pe3y/TaTuTe I Ce

3alMIIaT BO U3JIe3eH MOTOK (06jeKT oJ] KacaTa outputStream ), O IIOMOII Ha METOIOT

writeTimes . 3a Taa 1ej, ce Kpeupa 00jekT of Kjacara PrintWriter , Taka ImTo Ha
KOHCTPYKTOPOT Ha KJiacaTa ce mpemaBa objekTor ox tun OutputStream . [lomaTorure 3a

cmennte (objexkTu oj Kiacara CheckInTime ) ce mojpejyBaaT U ce medaTar co METOJO0T
println() og kiaca PrintWriter .

[Ipu pabora co PrintWriter BakHO e Jja ce MOBUKA MeTof0T flush co 1est KpenpaHuoT
[I0JIATOYEH IIOTOK BO caMuOT PrintWriter objexkT sa ce 3ammiine Ha u3Je3HHOT HOTOK. Ha
KpajoT, CEKOj OTBOPEH IMOTOK Ha IOJATOIU Tpeba /a ce 3aTBOPU CO MOBUK HA METOJOT
close .

import java.io.InputStream;
import java.io.OutputStream;
import java.io.PrintWriter;
import java.util.ArraylList;
import java.util.Collections;
import java.util.List;

import java.util.Scanner;

class CheckIn {
List<CheckInTime> elements;

public CheckIn() {
elements = new ArrayList<CheckInTime>();

}

public void loadTimes (InputStream inputStream)
throws InvalidCheckInTimes {

Scanner scanner = new Scanner (inputStream) ;
while (scanner.hasNextLine()) {
String line = scanner.nextLine();

String[] parts = line.split(" ");

String name = parts[0];

String[] timel = parts[1].split("-");

String[] time2 parts [2] .split("-");

CheckInTime time = new CheckInTime (name,
CheckInTime.setDateFormat (timel [0]),
CheckInTime.setDateFormat (time2 [0]),
CheckInTime.strToTime (timel1 [1]) ,
CheckInTime.strToTime (time2[1]));

if ('time.valid()) throw new InvalidCheckInTimes(line);

elements.add(time) ;

}

}

public void printTimes (OutputStream outputStream) {
PrintWriter writer = new PrintWriter (outputStream);
Collections.sort(elements) ;
for (CheckInTime checkInTime : elements) {

writer .println(checkInTime) ;
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}
writer.flush () ;
writer.close () ;

class CheckInTime implements Comparable<CheckInTime> {

private String name;
private String dateFrom;
private String dateTo;
private int timeFrom;
private int timeTo;

public CheckInTime (String name, String dateFrom, String dateTo,
int timeFrom, int timeTo) {
this.name = name;
this.dateFrom = dateFrom;
this.dateTo = dateTo;
this.timeFrom = timeFrom;
this.timeTo = timeTo;

}

public boolean valid () {
return dateFrom.equals(dateTo) && timeFrom <= timeTo;

}

public static int strToTime(String time) {
String[] t = time.split(":");
if (t.length == 1) {
t = time.split("\\.");
}
return Integer.parseInt(t[0]) * 60 + Integer.parseInt(t[1]);
}

public static String setDateFormat (String date) {
date = date.replace("/", ".");
return date;

@0verride
public String toString() {
return String
.format ("%-15s%s %02d:%02d - %02d:%02d (%d)", name,
dateFrom, timeFrom / 60, timeFrom % 60,
timeTo / 60, timeTo % 60, timeTo - timeFrom);

@0verride
public int compareTo(CheckInTime o) {
return Integer.compare (timeFrom, o.timeFrom) ;

}

class UnsupportedFormatException extends Exception {

String data;

public UnsupportedFormatException(String data) {
this.data = data;
}
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102 @0verride

103 public String getMessage () {
104 return data;

105 ¥

106 }

108 class InvalidCheckInTimes extends Exception {
109 String data;

110

111 public InvalidCheckInTimes (String data) {
112 this.data = data;

113 }

114

115 @0verride

116 public String getMessage () {

117 return data;

118 }

119 }

120

121 public class CheckInTest {

122 public static void main(String[] args) {
123 CheckIn checkIns = new CheckIn();
124 try {

125 checkIns.loadTimes (System.in) ;

126 } catch (InvalidCheckInTimes e2) {
127 System.out.println(

128 "InvalidCheckInTimes: " + e2.getMessage());
129 }

130 System.out.println(

131 String.format ("====== PRINT CHECK INS ======"));
132 checkIns.printTimes (System.out) ;

133 }

134 }

Kopucreme na knacara BufferedReader 3a duraibe O BJIE3EH MOTOK

Kiacara BufferedReader wmoxe Jla ce KOPHUCTH 3a YWUTam€ OJI BJIE3€H ITOTOK Ha
nojaTony (BKJIyYUTEHO U TeKCTya Ha naroreka). O6jekr ox kiacara BufferedReader
rn nMma Meroqure read m readLine . 3a kKopucreme Ha Kiaacata BufferedReader 3a
YUTAke 0J] TEKCTYaJHa JIaTOTeKa, IOTPeOHO e j1a OuaT BHECEHU CJeJIHUBE OUOJIMOTEKN:

import java.io.BufferedReader;

import java.io.FileReader;

import java.io.FileNotFoundException;
import java.io.IOException;

Knacara BufferedReader Kako apryMeHT BO KOHCTPYKTOPOT KOPHUCTH OOjeKT O
knacata FileReader . ITorok Ha momaronu oji kinacara BufferedReader ce kpewpa u
IIOBP3YyBa CO TEKCTyaJlHa JaTOTEKa Ha CJICIHUOB HAYUH:

BufferedReader reader(Object;
readerObject = new BufferedReader(new FileReader (FileName)) ;

[To medunmpamero Ha objekTOoT 07 Kjaacara BufferedReader , meromure read u
readLIne MOXKAaT Jla ce KOPUCTAT 3a UNTale OJ] JaToTeKkara co ume FileName . Meromor
readline e MCT KaKO U METOHOT 38 YUTaIbE OJ] TacTaTypa, CO Tad pasJjuKa IITO OBJE Ce
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gqura o jgaroreka. Meromor read 4gura e/leH 3HAK U Bpaka BpeJHOCT (O THII int ), KOj
COOJ[BETCTBYBA Ha MPOYNTAHUOT 3HAK. [lopajn Toa, HajuecTo e MOTPeOHO U JIOMOJTHUTETHO
KaCcTUpame:

char next = (char) (readerObject.read());

Honosinuresnno, 3amounyBajku o JaBa 8 mocrou u Mmeroor lines() 1mTo Bpaka o0jeKT
Stream<String> , u mpeTcTaByBa IOTOK OJ TEKCTYAJIHN HNU3U KaJe IITO CeKOja TEeKCTYaJIHA
HI3a € eJleH Pell O/l TOTOKOT Ha MOJaTOIN.

Ha ce nedunupa kiaca CakeShopApplication Bo Koja Ke ce 4yBaar
MHMOPMAIUN 38 CUTE TEKOBHU HAPAYKU HA TOPTHU U ITUTHU.

3a kJracata ga ce geduHmpa:

e CakeShopApplication() - KOHCTPYKTOD

e int readCakeOrders(InputStream inputStream) - MeTOJ| KOJIITO O] BII€3EH IOTOK
Ha [OJIATONN Ke MpovnTa WHGpOPMAINU 33 OBeKe Hapadku. Bo cekoj efieH pel ce
Haora wadopmaInja 3a eaHa Hapadka Bo popmar: orderId itemiName itemiPrice
item2Name item2Price .... itemNName itemNPrice, kaze mro orderId e ID
HA HapaJykaTa, a II0 Hea CJIeyBaaT IMapOBUTE HAapadaH MPOU3BOJ U meHa. MeTomoT
Tpeba ga BpaTH IesI OPoj KOJIITO 03HAUYBa KOJIKY TOYHO IIPOU3BOIN Ce HapadaHu
BO PaMKH Ha CATe HApPAYKU KOU CE YCIEeNIHO HPOYUTAHU.

e void printLongestOrder (QutputStream outputStream) - MeTOM KOj HA U3JIE3€H
IIOTOK Ke ja MCIledaTH HapadKaTa CO HajrojieM Opoj Ha HapadaHHU MIPOIYKTH, BO
dopmar: orderId totalOrderItems, kaje totalOrderItems e 6pojoT Ha cuTe
HapadaHU MPOIYKTH.

Op bapamara Ha 33jladaTa BO KOM jACHO € HABEJIEHO JeKa MHMOPMAIUUATE 38 HAPAIKUTE
ce aJIeHn BO IOCEOHM PeIOBU, MOXKE /18 Ce 3aKJIyUIH JIeKa IUTAeTO Ha BJIE3HUOT IOTOK
Tpeba fa OuIAe pean3upPaHo pejl Mo PeJ.

Nako 3amagara Moxke fa ce pemu u co ynorpeda Ha Scanner, oBje Ke Oue NMpUKaKaH
HAYMHOT Ha yrorpeba Ha BufferedReader Kitacara 3a YnTarbe O] BJI€3EH IIOTOK Ha, IOIATOIIM.

Bo ¢dyuaknmjara int readCakeOrders(InputStream inputStream) mpBO ce Kpeupa
objexT ox Tutt Buf feredReader. Bo koncTpykTopor Ha Kitacara Buf feredReader ce mpeaBa
objexT ox Tun InputStreamReader, nojeka BO KOHCTPYKTOpPOT Ha InputStreamReader ce
pejaBa 00jekT o1 Tun InputStream. OBa e reHepaJIHO PEIIeHue MITo MOXKe j1a DYHKITHOHUPA
3a YuTarmke 0J KakKoB Omyio InputStream (0;[ KJjlacara InputStream ce u3BelleHU CTOTUHA
notkyacn). [loroa, co moMoI Ha MUKIIYC 3a MIOBTOPYBAIbE Ce TUTa PEJL [0 PE, C& T0EKa
MeronoT readLine() o kiacara BufferedReader ne Bparu null. 3a cekoj npoduTaH
peJ1 ce TMOBUKYBA CTATUIKNOT MeTo, createlrder om Knacata Order Koj ru mapcupa CUTe
MHMOPMAINHT 38 HApadKaTa U CTaBKUTE IITO Ce e O Hea.

PeneBanTHuTe mogaTonu 3a eaHa HapadKa 3AIMUIMIAHA BO €JeH P O BJIE3HUOT MTOTOK Ce
OJIJIEJIEHN CO IIPA3HO MECTO, IIPU IITO Ha HyJITaTa mo3unuja ce Haora MJI-To Ha Hapadukara,
a [oToa Ha Ccekoja HemapHa mosunuja (1, 3, uTH.) ce Haola uMeTo Ha craBkaTa. Ha cekoja
napHa nosunuja (2, 4, uTH.) ce Haora rneHaTa Ha craBkaTta. COOIBETHO, ce Kpenpa JIHCTa Of
CUTe CTaBKU U HCTaTa Ce IpejaBa KaKo apryMeHT BO KOHCTPYKTOPOT Ha KJjacaTa Order,
3aesiHOo co MJI-To Ha HapadkaTa IITO ce Haora Ha HYJITATa ITO3UIH]a.

Ha kpajor ox unrameTo ce IMOBUKyBa METOJOT close, 3a Jia e 3aTBOPU UUTAHETO O
BJICBHUOT ITOTOK Ha IOJIATOIN.

Bo komenTapu e majieHo perenme co yrnorpeba Ha MerogoT lines() o kiiacata
BufferedReader.
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import
import
import
import
import
import

class Item {

java.
java.
java.
.util.Comparator;
java.
java.

java

io.x*x;
util.ArrayList;
util.Arrays;

util.List;
util.stream.Collectors;

private String name;

private int price;

public Item(String name) {
this.name = name;
this.price = 0;

}

public void setPrice(int price) {
this.price = price;

}
}

class Order implements Comparable<Order> {
private int id;
private List<Item> items;

public Order () {
this.id = -1;
items = new ArrayList<>();

}

public Order (int id, List<Item> items) {
this.id = id;
this.items = items;

}

public static Order createOrder (String line) {
String[] parts = line.split("\\s+");

}

int orderId = Integer.parselnt(parts[0]);
List<Item> items = new ArrayList<>();
Item item = null;

for (int i = 1; i < parts.length; i++) {

}

if (i % 2 == 1) { //item name is here
item = new Item(parts[il]);
} else {

item.setPrice(Integer.parselnt (parts[i]));
items.add (item) ;

return new Order (orderId, items);

public List<Item> getItems () {
return items;

}

public int getNumberOfItems () {
return items.size();

}

$Q@override
public int compareTo (Order o) {
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62 return Integer.compare(this.items.size(), o.items.size());

63 }

64

65 $Q@override

66 public String toString() {

67 return this.id + " " + this.items.size();

68 }

69 }

70

71 class CakeShopApplication {

72 private List<0Order> orders;

73

74 public CakeShopApplication() {

75 this.orders = new ArrayList<>();

76 }

78 public int readCakeOrders(InputStream inputStream)
79 throws IOException {

80 BufferedReader br = new BufferedReader (

81 new InputStreamReader (inputStream)) ;
82

83 /* JAVA 8 Stream API solution

84 this.orders = br.lines ()

85 .map (Order::createlOrder)

86 .collect(Collectors.toList ());

87

88 br.close ()

89

90 return this.orders.stream().mapToInt (order ->
91 order.getNumberOfItems ()) .sum() ;
92 */

93

94 String line;

95 while ((line = br.readLine()) != null) {

96 orders.add (0Order.createOrder (line));

97 }

98

99 int sum = 0;

100 for (Order order : orders) {

101 sum += order.getNumberOfItems ();
102 }

103

104 br.close();

105 return sum;

106 }

107

108 public void printLongestOrder (OutputStream outputStream) {
109 PrintWriter printWriter = new PrintWriter (outputStream);
110 Order longestOrder = orders.get (0);

111

112 /* JAVA 8 Stream API solution

113 Order longestOrder = this.orders.stream()

114 .max (Comparator.naturalOrder ())
115 .orElseGet (Order: :new) ;

116 */

117

118 for (Order order : orders) {

119 if (order.compareTo(longestOrder) > 0) {

120 longestOrder = order;

121 }

122 T
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124 printWriter.println(longestOrder) ;
125

126 printWriter.flush();

127 printWriter.close();

128 }

129 }

130
131 public class CakeShopApplicationTestl {

133 public static void main(String[] args) {

134 CakeShopApplication cakeShopApplication =

135 new CakeShopApplication();

136

137 System.out.println("--- READING FROM INPUT STREAM ---");
138 try {

139 System.out.println (

140 cakeShopApplication.readCakeOrders (System.in)) ;
141 } catch (IOException e) {

142 e.printStackTrace () ;

143 }

144
145 System.out.println(

146 "--- PRINTING LARGEST ORDER TO OUTPUT STREAM ---");
147 cakeShopApplication.printLongestOrder (System.out) ;

148 }

149 }



4. I'enepuin

3armounyBajku co Bepaujara 5.0, JaBa /103BoJyBa jedrHUpame Ha KJIACU U METOIU
IIITO BKJIyIyBaaT IMapaMeTpPHu 3a TUMOBU. TakBuTe JeUHUINNA Ce HAPEKyBaaT T'e€HEPUIIH.
BoBenyBamero Ha mapaMeTapcKu TUII OBO3MOXKYBA Kpenparbe Ha KJIacH, MEeTO/IN U uHTepdej-
CH HEe3aBUCHHU OJ KOHKPETHH IoJaTouHN TurnoBru. OBa 3HAUU IeKa eIHa KJaca, METOJ WJIn
nHTEepejc MoKe Ja ce ynoTpedyBa cO IOBEKE IIOJAaTOYHUM THUIIOBH 0e3 Jia ce IHIILyBa
KOHKpeTHa, crenuduina nmiuieMenTanyja. Mako Object e Kiaca 1peJiok Ha CUTE JIPyTu
KJIacu 4unja pedepeHiia MOXKe Jia ce OJHeCcyBa Ha KOj OMJIO THUII Ha O0D0JeKT, cellak Ha TaKOB
HA'IMH He MOxKe Jia ce 06e30equ 0e30emnocT Ha Tuil. Co BOBEIYBAWKETO Ha ITapaMeTapCKUTe
TUIIOBU YCIIEIITHO MOXKEMeE [1a CIIpedrMe I0jaBa Ha IPEIKd HAaCTaHATH KaKO pe3yjTaT Ha
KaCTHpambe IIPU U3BPIILyBalbe Ha [porpaMara.

[lenepuukn Kiacu, uarepdejcn u MeTo In

l'enepuuku xiracu

Kinacara koja e gedunupana co mapamMerap Kako THII Ce HapeKyBa NeHepUYKa KJiaca
I IMapaMeTpu3npaHa Kiaca. [lapaMeTapcKuoT THII ce JaBa BO aryIeCTH 3arpajn [0 MMEeTO
Ha KJjacaTa BO Hej3uHoTo 3ariaBue. Cekoj He-KJIydeH 300p MoxKe da Omie yrmorpedbeH
Kako nAeHTu(UKATOP 3a ImapamMeTapcku Tuil. 1o KoHBeHIja MapaMeTapoT CTapTyBa CO
rojeMa OykBa. [lapamMerapCcKuOT THII MOXKe Ja ce yIoTpedyBa KaKO M CeKOj APYyr THI BO
neduHUNTjaTa HA KIacaTa.

Ha ce nMmiieMenTHpa reHepudka Kiaca Triple (Tpojka) of HyMepUUYKH

BpeHOCTH (KOU ce TIOTTHIl Ha Kjacata Number ). 3a Kiacara Jla ce UMILIEMEHTHDAAT:
® KOHCTPYKTOD €O 3(TpH) apryMeHTH,
e double max() - ro Bpaka HajroJIEMHUOT OJ] TpUTe OpPOja
e double average() - Koj Bpaka Ipocek Ha TpuTe O6poja

e void sort() - Koj 'm cOopTUpa eJeMEHTUTE BO PACTEUKHU PEJIOCTe]
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e Jia ce npeonToBapu MeTosIoT toString() kojmTo Bpaka popMaTHPaH CTPUHT CO
JIBE JIeNMMAaJIHd MECTa 38 CEKO] eJIEMEHT U IIPa3HO MeCTO IIOMer'y HUB.

Bo oBaa 3asa1a moTpebHO e ga ce dyBaaT TPH IMIPOMEHJIMBU Ha WHCTAHIIA BO KJIacaTa
Triple n cuTe Tpu Jda Cce O/ UCT THII. TI/IIIOT Ha OBHE€ IIPDOMEHJ/IMBU Tpe6a Ja 6I/I,ZLe IIOTTHUIIL
Ha KJjacara Number .

Co ymorpeba Ha refepuiin, ce aepuHIPAAT OBHE TPH IIPOMEHINBU OJ PTeHEPUIKH THUII
T . Jlomeka mnak, Bo medunuimjara Ha kijacara ce gojgaBa <T extends Number> | miTo
o3HadyBa Jeka T mMopa ma Ome THII IMITO HAc/JAeayBa o Kjacara Number .

Co oBa ce 0BO3MOXKYyBa KiacaTa Triple ja ce KOPHCTH 3a TpOjKu of Twm Short ,

Integer , Float, Double, Long wurH.

1 class Triple<T extends Number> {
2 T first, second, third;

! public Triple(T first, T second, T third) {

5 this.first = first;
6 this.second = second;
7 this.third = third;

8 }

10 public double max() {

11 double max = first.doubleValue();
12 if (second.doubleValue() > max) {
13 max = second.doubleValue();

14 }

15 if (third.doubleValue () > max) {
16 max = third.doubleValue() ;

17 3

18 return max;

19 }

21 public double avarage() {

22 double sum = first.doubleValue() + second.doubleValue ()
23 + third.doubleValue () ;

24 return sum / 3;

25 }

27 public void sort () {

28 if (first.doubleValue() > second.doubleValue()) {
29 T temp = second;

30 second = first;

31 first = temp;

32 }

33 if (second.doubleValue() > third.doubleValue()) {
34 T temp = third;

35 third = second;
36 second = temp;
37 }

38 if (first.doubleValue() > second.doubleValue()) {
39 T temp = second;
10 second = first;
11 first = temp;

12 3

13 ¥

14

15 @0verride

6 public String toString() {
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return String.format("%.2f %.2f %.2f", first.doubleValue(),
second.doubleValue (), third.doubleValue());
}

public static void main(String[] args) {
Scanner scanner = new Scanner (System.in);
int a = scanner.nextInt();
int b scanner .nextInt () ;
int c scanner .nextInt () ;

Triple<Integer> tInt = new Triple<Integer>(a, b, c);

System.out.printf ("% .2f\n", tInt.max());
System.out.printf ("% .2f\n", tInt.avarage());

tInt.sort () ;
System.out.println(tInt);

float fa = scanner.nextFloat () ;
float fb = scanner.nextFloat () ;
float fc = scanner.nextFloat () ;

Triple<Float> tFloat = new Triple<Float>(fa, fb, fc);

System.out.printf ("% .2f\n", tFloat.max());
System.out.printf ("%.2f\n", tFloat.avarage());

tFloat.sort () ;
System.out.println(tFloat);

double da = scanner.nextDouble () ;
double db = scanner.nextDouble () ;
double dc = scanner.nextDouble () ;

Triple<Double> tDouble = new Triple<Double>(da, db, dc);

System.out.printf ("%.2f\n", tDouble.max());
System.out.printf (") .2f\n", tDouble.avarage());

tDouble.sort () ;
System.out.println (tDouble) ;

Ia ce mMmIieMeHTHpa KJjaca 3a reHepwdka Tabema GenericTable co
reHEPUYIKU NMUEba Ha PEJIOBUTE KOU ce criope inBu BpejaHocTy ( Comparable ) u reHepuyIKu

BPEJIHOCTU KOM MOpPa Jia ce MOoTKJaca Ha Number .
Bo kmacara Tpeba ma ce mMILIEMEHTHPAAT CJIECIHUTE METOIMN:
e void addRow(RowKey key, Value... values) - 3a jojaBarhe HA HU3a OJI BPEJ-

Hoctu values 3a penoT co HajieH Kiy4d key

e double max(RowKey key) - ja Bpaka BpejHocra ( double ) Ha €JIEMEHTOT CO
MAaKCUMAJIHA BPEIHOCT 3a JAJIEH PeJl CO KIyd key

e String toString() - Bpaka String penpesenTtaiuja Ha TabesaaTa co HGopMmaT Ha
cekoj peJ; key: vl v2 . . . vn Kajie IITO eJIeMeHTHTe V ce nedarar co 6(mmecr)

MecCTa, 0Jl KOU JIBe JICIUMMAJIHU U ce pasjeseHu co tab \t
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On 6apamero crerudunupano 3a Mmeronot addRow (RowKey rowKey, Value ... values),
Tpeba j1a ce 3abesIeXKN JIeKa, 3a pelllaBarbe Ha 0Baa 3ajiada Ke Oujar moTpeOHu JIBa TeHEPUIKH
napamerpu RowKey m Value. [lomosiHuTEIHO, MOXKE Jla Ce COIVIe/a JleKa KJIy4eBUTE Ha
pequnuTe Tpeba Ja OUIaT ClopeInBUA 00jeKTH, OJIHOCHO TreHepudIKuoT Tull RowKey Tpeba
Jia HacJsienyBa (OsHOCHO nMIuIeMeHnTupa) o Comparable (RowKey extends Comparable)
unrepdejcot. Bpeanocrure Tpebda j1a 6upaT HyMEpUYKU TUIOBH, OJIHOCHO KJIACUTE KOHUIITO
Ke ce KOPHUCTAT Ha MeCTOTO Ha reHepnydknoT Tun Value, Tpeba ja ce MOTTUII HA KJIacaTa
Number (Value extends Number).

Bo cormacuocT co Toa, nedunuiujara Ha reHepudkaTa Kjaaca GenericTable Ke Oujie
class GenericTable<RowKey extends Comparable, Value extends Number>. /ledunu-
IjaTa Ha OBaa KJjaca Moxe Ja 6ujie u class GenericTable<RowKey extends Comparable
<RowKey>, Value extends Number>. [IpakTudno Toa 3HaYM JleKa HAMECTO Ja 'O UMILJIEMEH-
tupame MerojoT compareTo(Object obj), Ke OGuje 1morpebHO Jla IO MMILJIEMEHTHDaMe
meTonoT compareTo (RowKey rowKey).

AKo He ce HaMeTHAT OrpaHuTyBabeTa Ha TumoBuTe RowKey n Value, Torarm e HEBO3MOYKHO
reHepuvkaTa tabesia Jia bune npercraBeHa npeky TreeMap, ousejku ejgementure oji RowKey
KJIacaTa HeMa Jla MOXKAT Ja ce cropelyBaaT Merycebno. Mcro Taka, meTomor double max
(RowKey key) Ke Omie HEBO3ZMOXKHO JIa C€ UMIEJIEMEHTUPA OJf UCTUTE IPUINHN (KJIacara
Number ro umruiementupa uaTepdejcor Comparable<Number> u objekTuTe OJ Taa Kjaca Ke
MOZKAT J1a Ce CIIOPEIyBaaT MeryceOHO).

1 import java.util.x*;

2

3 class Key implements Comparable<Key> {
1 int index;

5 String name;

7 public Key(int index, String name) {

8 this.index = index;
9 this.name = name;
10 }

11

12 @0verride

13 public int compareTo(Key o) {
14 return Integer.compare (index, o.index);

15 }

17 @0verride
18 public String toString() {
19 return String.format(")d (%s)", index, name) ;

3 class GenericTable<RowKey extends Comparable, Value extends Number> {
24 Map<RowKey, List<Value>> rows;

26 public GenericTable () {

27 rows = new TreeMap<>();

28 ¥

29

30 public void addRow(RowKey key, Value... values) {
31 List<Value> row = rows.get(key);

32 if (row == null) {

33 row = new ArrayList<>();
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row.addAll (Arrays.asList (values));
rows .put (key, row);

}
public double max(RowKey key) {
List<Value> row = rows.get (key);
double max = Double.MIN_VALUE;
for (Number number : row) {
max = Math.max(max, number.doubleValue()) ;
}
return max;
}
@0verride
public String toString() {
StringBuilder res = new StringBuilder () ;
for (RowKey key : rows.keySet()) {
List<Value> row = rows.get (key);
res.append(String.format("%s: ", key));
for (Value value : row) {
res.append (String.format ("%6.2f\t", value.doubleValue()));
}
res.append(’\n’);
}
return res.toString();
}
public static void main(String[] args) {
Scanner scanner = new Scanner (System.in);
GenericTable<String, Integer> stringTable = new GenericTable<>();
GenericTable<Integer, Double> integerTable = new GenericTable<>();
GenericTable<Key, Float> keyTable = new GenericTable<>();
int n = scanner.nextInt () ;
scanner .nextLine () ;
for (int i = 0; i < n; ++i) {

String [] parts = scanner.nextLine().split("\\s+");
Integer [] values = new Integer[parts.length - 1];

for (int j = 0; j < values.length; ++j) {
values[j] = Integer.parselnt(parts[j + 1]);

}
stringTable.addRow(parts [0], values);
}
System.out.println("=== STRING TABLE ===");

System.out.println(stringTable);
String k = String.format("row}d", n / 2);

System.out.printf ("MAX (%s): %.2f\n", k, stringTable.max(k));

n = scanner.nextInt ();
scanner .nextLine () ;
for (int i = 0; i < n; ++i) {

String [] parts = scanner.nextLine().split("\\s+");

Double [] values = new Double[parts.length - 1];
for (int j = 0; j < values.length; ++j) {

values [j] = Double.parseDouble(parts[j + 1]);

}
integerTable.addRow(Integer.parselnt (parts [0]),
}
System.out.println("=== INTEGER TABLE ===");

System.out.println(integerTable) ;

System.out.printf ("MAX (%d): %.2f\n", n / 2,
integerTable.max(n / 2));

n = scanner .nextInt () ;

values) ;
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96

scanner .nextLine () ;
for (int i = 0; i < n; ++i) {

String [] parts = scanner.nextLine().split("\\s+");

Float [] values = new Float[parts.length - 1];

for (int j = 0; j < values.length; ++j) {

values[j] = Float.parseFloat(parts[j + 11);

}
String[] keys = parts([0].split(":");

Key key = new Key(Integer.parselnt(keys[0]), keys[1]);

keyTable.addRow (key, values);
}
System.out.println("=== KEY TABLE ===");
System.out.println(keyTable) ;
Key key = new Key(1l, "a");

System.out.printf ("MAX (%s): %.2f\n", key, keyTable.max(key));

scanner.close () ;

Ha ce mmmaemenTupa GenericCounter<T> 3a Opoerbe Ha MCTU €TEMEHTH.
Kiacara Tpeba ja nMinieMeHTHUpa J1Ba METOJIH:
e void count(T element) - MeTO/ KOj IpUMa €JIeMEHT 3a Opoerhe

e String toString() - KOj Bpaka CTPHHI PEIPe3eHTAINja HA N30POEHUTE eJIEMEHTH

[enement] | [moBTOpPyBake Ha 3HAKOT *

OHOJIKy NaTH KOJKY WTO e u36pojaH NAaNeHWOT eJIeMeHT]

Perrennero tpeba j1a mMa MeMopucka KoMmiutekcHocT O(n) n komiuiekcnoct O(n) 3a

6poerse Ha ejleMeHTHTe (JMHEapHO IpebapyBambe)

Bo oBaa zamaua kjtacata GenericCounter ce neduHUpPa CO TEHEPUUKUOT ITapaMeTap
T . JlomosiauTeIHO, Ce Kpenpa IMOMOIITHA TeHepruyka Kiraca CountableElement<T> Kojamrro
BO cebe cosipku ejieMeHT o Tunt T u 6pojad Ha MOjaByBambe HA TOj €JIEeMEHT.

[Ipu 6poemero Ha ejgemenTuTe BO MeTojIoT void count(T element) , ako ce IojaBu

HOB €JIEMEHT, UCTHOT C€ JI0/IaBa BO JUCTaTa Ha o0jekTu o tuil CountableElement<T> , a
aKO €JIEMEHTOT Ce IOjaBUJI IIPETXOIHO, OP0jadoT 3a HErOBOTO I0jaByBale Ce 3roJIeMyBa 34
eJIeH.

| import java.util.Arraylist;
2 import java.util.List;

3 import java.util.Scanner;

5 class GenericCounter <T> {

List<CountableElement <T>> elements;

GenericCounter () {
elements = new Arraylist<CountableElement<T>>();

}

public void count(T element) {
for (int i = 0; i < elements.size(); ++i) {
CountableElement <T> el = elements.get(i);
if (el.isEqual(element)) {
el.increment () ;
return;
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elements.add(new CountableElement <T>(element));

@0verride
public String toString() {

StringBuilder sb = new StringBuilder ();
++1i) {

CountableElement <T> el = elements.get(i);
sb.append (String.format ("%s|%s\n",

for (int i = 0; i < elements.size();

countToStar (el.count)));
}
return sb.toString();
}

static String countToStar (int c) {

el.element.toString (),

StringBuilder sb = new StringBuilder ();

for (int i = 0; i < c¢c; ++i) {
sb.append ("*"
}

return sb.toString();

}

class CountableElement <T> {
int count;
T element;

public CountableElement (T element) {
this.element = element;
count = 1;

}

public void increment () {
++count ;

}

public boolean isEqual(T element) {
return this.element.equals(element) ;
}
}

public class GenericCounterTest {
public static void main(String[] args) {

Scanner scanner = new Scanner (System.in);

int n = scanner.nextInt () ;
GenericCounter<Integer> counterInt =
new GenericCounter<Integer >()
scanner .nextLine () ;
for (int i = 0; i < n; ++i) {
int x = scanner.nextInt();
counterInt.count (x);

}

System.out.println("=====INTEGERS====

System.out.println(counterInt);
n = scanner .nextInt () ;
scanner .nextLine () ;
GenericCounter <String> counterString
new GenericCounter<String>();
for (int i = 0; i < n; i++) {
String s = scanner.nextLine();
counterString.count(s);

>
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}
System.out.println("=====STRINGS=====");
System.out.println(counterString);

n = scanner .nextInt () ;

scanner .nextLine () ;
GenericCounter <Float> counterFloat =
new GenericCounter <Float>();
for (int i = 0; i < n; i++) {
float f = scanner.nextFloat () ;
counterFloat.count (f);

}
System.out.println("=====FLOATS=====");
System.out.println(counterFloat) ;
scanner .close () ;

Ia ce pa3Bue remepuvKa KJjaca GenericFraction 3a pabora co ApOIKH.
Knacara uma nBa remepuuku napamerpu T u U KOHUIITO MOpa Jia OuIaT OJ1 HEKOja
KJjIaca Koja HacJemdyBa oJ Kinacara Number . GenericFraction wMa JaBe MPOMEHJ/IMBH:

e numerator - 6Gpoures

e denominator - uMeHUTE.

Bo knacara J1a ce uMIIeMeHTHpAAT CJAEJHATE METOJIN:

e GenericFraction(T numerator, U denominator) - KOHCTPYKTOD KOj I'i HHUIIU]ja~
JIM3UpPa OPOUTEIOT U UMEHUTEJIOT Ha ApomnKara. AKo ce o0uauMe J1a IIOCTaBUMe
nporka co Bpennoct () 3a mMeHHTENI0T, Tpeba ma ce pPJIu MCKIYUOK OJ THIL
ZeroDenominatorException

e GenericFraction<Double, Double> add(GenericFraction<? extends
Number,? extends Number> gf) - cobupare Ha JBe JPOIKU

e double toDouble() - BpaKa BpeIHOCT Ha JPOIKaTa KaKo peajieH Opoj
e String toString() - ja meyaru JporKaTa BO CJIEIHUOT (hopmar

[numerator] / [denominator] , ckparena (HOpMmajmM3uUpaHa) U CEKO] CO JBE
JIEIUMAJIHA MECTA.

Bo cormacaocT co bapamero neduHUpaHO BO 3a1adaTa, TeHEPpUIKATa Kjaca 3a IPOIKa
oTpedHO € Jla MMa JBa MeHEPUYKHN HapaMeTpu KOW HacjelyBaaT of kKjacara Number .
Bapamero e nedpunupano Ha 0BOj HAYMH, CO 1€/ OPOUTETIOT W UMEHUTEIOT Ha, JIPOIKATA J1a
MOXKAT Jla GUJIAT IIPETCTABEHH CO PA3JIMYHA MPEIU3HOCT (Ha mp. 6pouTesior jia buae o6jekT
ox turr Short , a UMEHHUTEJIOT Ja O6ujie objekT oz Tur Double ).

Naxo 6pouTesioT 1 UMEHUTEIOT MOYXKAT Ja OUJIAT PEIPE3EeHTUPAHU CO PA3IUIHA, IIPEIU3-
HOCT, CellaK HAaC/JeIyBalbeTo O Kjacara Number rapaHTupa KOHBEp3Uja Ha HUBHATA
BpeJHOCT BO Double mpeky nMminieMeHTamujara Metoor doubleValue () . OBa e nmokaxkaHo
BO MeTo/iuTe toDouble() m gcd() .

Yuorpebara Ha [HOKep-3HAKOT ( 7 ) BO MeTOZ0T add o3HadyBa JleKa TUIIOT Ha COOJIBETHUOT
IIOJATOK MOKe Ja Omje Koja OmIo Kjaca IITO HacjaedyBa of Kjaacara Number . Osa
OBO3MOXKYBA Jla Ce HAIIPABU CyMa Ha JIBE JIPOIKHU BO KOU OPOUTEJIOT U UMEHUTEJOT He
ce MHCTAHIM OJ] UCTa KJiaca (Ip. Aponka co 6Gpoures o Tuil Short W MMEHUTEN OJ] THIT
Long wu apyra Aporka co 6poures o tun Long u mmenures oj T Integer ). Ako ce

yrorpebar renepudkuTe mapamerpu T m V HaMeCTO IIOKEP-3HAKOT 7 , TOTAIl METOIOT
add Ke MOXKe Jia ce KOPUCTU CaAMO 3a JIDOIKHU CO UCTH THUIIOBH Ha OPOUTEN U UMEHUTEJ.
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import java.util.Scanner;

class GenericFraction<T extends Number, U extends Number> {
private T numerator;
private U denominator;

public GenericFraction(T numerator, U denominator)
throws ZeroDenominatorException {
if (denominator.doubleValue() == 0) {
throw new ZeroDenominatorException();

this.numerator = numerator;
this.denominator = denominator;

}

double toDouble () {
return this.numerator.doubleValue() /
this.denominator.doubleValue () ;

}
static double gcd(double a, double b) {
if (b == 0)
return a;
if (a < b)
return gcd(a, b - a);
else

return gcd(b, a - b);
}

public double gcd() {
return gcd(this.numerator.doubleValue (),
this.denominator.doubleValue());

public GenericFraction<Double, Double> add(
GenericFraction<? extends Number, 7 extends Number> gf)
throws ZeroDenominatorException {
return new GenericFraction<Double, Double>(
this.numerator.doubleValue ()
* gf.denominator.doubleValue () +
this.denominator.doubleValue ()
* gf.numerator.doubleValue (),
this.denominator.doubleValue ()
* gf.denominator.doubleValue());

@0verride
public String toString() {
double gcd = this.gcd();
return String.format("%.2f / %.2f",
this.numerator.doubleValue() / gcd,
this.denominator.doubleValue () / gcd);

}

class ZeroDenominatorException extends Exception {
public ZeroDenominatorException () {
super ("Denominator cannot be zero");

}
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public class GenericFractionTest {
public static void main(String[] args) {

Scanner scanner = new Scanner (System.in);
double nl = scanner.nextDouble () ;

double dl1 = scanner.nextDouble () ;

float n2 = scanner.nextFloat ();

float d2 = scanner.nextFloat();

int n3 = scanner.nextInt ();

int d3 = scanner.nextInt () ;

try {

GenericFraction<Double, Double> gfDouble =
new GenericFraction<Double, Double>(n1, di);
GenericFraction<Float, Float> gfFloat =
new GenericFraction<Float, Float>(n2, d2);
GenericFraction<Integer , Integer> gfInt =
new GenericFraction<Integer, Integer>(n3, d3);
System.out.printf ("’,.2f\n", gfDouble.toDouble());
System.out.println(gfDouble.add(gfFloat));
System.out.println(gfInt.add(gfFloat));
System.out.println(gfDouble.add(gfInt)) ;
gfInt = new GenericFraction<Integer, Integer >(n3, 0);
} catch (ZeroDenominatorException e) {
System.out.println(e.getMessage());
}

scanner .close () ;

lenepuuku meromu u naTedejcu

Nurepdejcure Moke 1a nMaaT €JIeH WU ITOBEKe mapamerapcku Tunosu. leramure u
HOTAaIldjaTa ce UCTU KAaKO M BO KJIACUTE CO MapaMeTapcku Tunosu. [lapamerapckmor Tun
MO2KE JIa Ce KOPUCTH U Kaj MEeTOJuTe OJI reHepuyKka Kjaca. Kako gomoanyBame, TeHePUIKIOT
MeTOJl MOXKe J]a UMa CBOj IapaMeTapcK! THUII, Pa3JIMdeH OJf OHOj Ha KJacaTa. | eHepmIKnoT
MeTOJ, MOKe Jia Ouje UjieH Ha OOMYHa UJIU HA FeHEepPUUKa KJIaca U J1a UMa CBOj IapaMeTapCKu
Tin. [lapaMeTapcKuoT THII Ha TeHEPUIKHUOT METOJ € JIOKAJIEH M BaXKM 3a CAMHUOT MeTO, HO
He U 3a KJjacaTa.

Ja ce nMIIEeMEHTHUPA CTATUYIKN TEHEPUYKNA METOJ, 3a MeYaTeihe Ha HU3a
on einemenTu static <E> void printArray(E[] inputArray) . Meromor Tpeba ma
MOJITP2KY B MIE€IATEIHE Ha HU3U OJT PA3IMIHU TOJATOYHUA TUIIOBH.

Kora paborume co renepuydku yHKIUU OTPEOHO € CUTE JEKJIAPUPAHU I'€HEPUIKU
THUIIOBU BO apI'YMEHTHUTE Ha IreHepuykara (GYHKIMja U BO TUIIOT HA PE3YJITATOT OJf TeHEPUIKATA
dyuknuja, 1a ce HABEJAT IIPEJ TUIIOT Ha Pe3yaTaToT oJ pyHKImjaTa BO <> .

Bo oBaa 3asa4a e ynorpeben camo ejieH remepudku tuil ( E ) U UCTHOT € apryMeHT Ha
dbyukuumjara (npex void ce meksiapupa camo <E> ).

public class PrintArray {

public static <E> void printArray(E[] inputArray) {
for (E element : inputArray) {
System.out.printf ("%s ", element);
}
System.out.println();
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public static void main(String args[]) {

Integer [] intArray = { 1, 2, 3, 4, 5 };
Double [] doubleArray = { 1.1, 2.2, 3.3, 4.4 };
Character [] charArray = { °’H’, ’E’, °'L’, ’L’, ’0° };

System.out.println("Array integerArray contains:");
printArray (intArray);

System.out.println("\nArray doubleArray contains:");
printArray (doubleArray) ;

System.out.println("\nArray characterArray contains:");
printArray (charArray) ;

JIOKOJIKY BO IIpEeTXO/IHATA 3a/1a4a 38 NeHEPUYIKa JPOIKA UMa JIOOJTHUTEHO
bapame Koe rJiacu: ,,Jla ce Hammie craTuvdka reHepudka QyHKIHja create KojarnTo
MMa JIBa apryMeHTH (MMEHHUTeN U OpOUTeN), 00jeKTH KO ce O KJlaca Koja HACJe/LyBa Off
kJacata Number , a Bpaka 00jeKT OJ1 THUII TeHEPUYIKA IPOITKA MTOTIUCOT U UMILJIEMEHTAIIN]aTa
Ha Taa (pyHKIHEja 6u Ou:

static <T extends Number, U extends Number>
GenericFraction<T,U> create (T numerator, U denominator)
throws ZeroDenominatorException {
return new GenericFraction(numerator, denominator) ;

Jla ce MMIIEMEHTHPA CTATUYKY T'€HEPUYKN METOJI 38 HaOl'alhe Ha MaKCUMyM
o7 Tpu efieMeHTH static <T extends Comparable<T> > T maximum(T x, Ty, T z) .
MetonoT Tpeba Ja IOLIPXKyBa CIOPELyBarme Ha €JIeMEHTH OJ Pa3/IMuHU IIOJATOYHU
THUIIOBU.

Bo oBaa ¢dyHknmja mmame Tpu aprymeHTH KOU ce OJ TeHepudku Tuil T. 3aToa BO
JIeKaapalyjaTa Ha TeHePUIKUTE [apaMeTpu Ha MOYeTOKOT Ha (DyHKIHjaTa ce Haora caMo
reHepUYKHNOoT napamerap T.

[enrTa HA oBaa pyHKIHja € Hda Hajae MAKCUMYM OJ TPHU eJIEMEHTH. 3a Jla MOXKe J1a ce
HAjIe MaKCUMyMOT, MOpa renepuydkuoT Tun T ga Oujie criopeyius. [la, 3aToa remepuakunor
napamerap e Jiekyapupas Kako <T extends Comparable<T>> Bo jeduHuUITjaTa HA METOJOT.
public class Max {

public static <T extends Comparable<T>> T maximum(T x, T y, T z) {
T max = x;

if (y.compareTo(max) > 0) {
max = y;

}
if (z.compareTo (max) > 0) {
max = z;

}

return max;
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16 public static void main(String args[]) {
17 System.out.printf ("Max of %d, %d and %d is %d\n\n",
18 3, 4, 5, maximum( 3, 4, 5 ));

20 System.out.printf ("Max of %.1f,%.1f and %.1f is %.1f\n\n",
21 6.6, 8.8, 7.7, maximum( 6.6, 8.8, 7.7 ));

23 System.out.printf ("Max of %s, %s and %s is %s\n",
24 llpearil s llapplell, llorangell’
25 maximum ("pear", "apple", "orange"));

[lenepuyky 1MojgaTOuYHM CTPYKTYPH

Koseknuu Bo JaBa (meri u MHOXKeCTBa )

JaBa KOJIeKIIHja e CeKoja KJiaca KOjalllTO OPraHN3UpPaHo 4yBa 00jeKTH ¥ IO UMILIEMEHTHPA
Collection wunrepdejcor. Ha npumep ArrayList<T> e JaBa KoJjekIiucka Kjaca U I'u

uMILIeMenTupa cute meroau na Collection wmuTepdejcoT. Collection wunHTepdejcoT e
HAjJBHCOKO HUBO Ha paMKaTa 3a KOJEKIMCKHU Kiach (Kaacu-koJsekimn) Bo Jasa. Cure Kiacu
KOJICKIIMU Ce Haol'aaT BO IIaKeToT java.util .

Ha ce ummiemenTupa kiaaca BodyForm Koja oJ1 Bjie3eH TeK (CTaHap/eH
BJI€3, JIATOTEKA, ...), Ke YhTa MOJATOIM 3a Meperma Ha TeXKWHATa Ha HEKOJIKY JIyle.
[Mozarorure 3a JyreTo U HUBHATA TEXKWHA (CEKO] YOBEK MOXKE Jla UMa pas/jumdeH Opoj Ha
Meperba) ce JIQJICHN BO CJICAHUOT (hOpMAT:

name weightl weight2 weight3...
IIpumep:
James 81.3 90.8 87.9

Bama 3amada e ga ' UMIUIEMEHTUPATE METOIUTE:
e BodyForm() - default komcTpyxTOp

e void readData(InputStream inputStream) - MeTOJ| 33 YUTAE HA MOJATOIIUTE

e void printByWeight (OutputStream outputStream, int type) - MeTOI KOj r'u
IevaTy cuTe Jyle COPTUPAHU CIIOPEJ] Te?KMHATa BO pacTedku pejpociel. Ilpuroa
aKO apryMeHTOT type HMa BPEJIHOCT:

— 1 ce mogpenysaaT cropej; MaKCUMaJIHATa U3MEPEHa TeXKUHa
— 2 ce NOJAPeIyBaaT CIOpeJ IPOceTHaTa U3MepeHa TexKuHa (IIPOCEK OJ CUTe
U3MEPEHH TEeXKUHN ).
[leuaremero Ha JIyfeTo e BO CileJHUOT (popMaT:

[name] MAX : [max.0] kg, AVG : [avg.0] kg

Bo oBaa 3ajaua, Bo kiacara BodyForm moTpeOHO e Jia ce dyBa KOJIEKIHja O] MeperhaTa
HalpaBeHU 32 cekoja o1 jmaHocTuTe (06jekTn oy Kiaacara Person). Busejku HemMa HUKAKBU
bapama 3a IpyIupame Ha JUYHOCTUTE WM NaK, 32 HUBHO YyBakbe BO KOJIEKIHja KOjaIlITO
OBO3MO2KYBa KOHKPETEH HAUYWH Ha yIIPaByBalbe, 00jeKTUTe OJ Kjiacara Person ce 1yBaaT BO
reHepUIKa MMoJaToqHa CTPYKTypa - ucta (List<Person>). Konkpernara nmiieMenTamnmja
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Ha OBaa I'e€HEpUYKa IOJAaTOYHa CTPYKTypa KOja ce KOPHUCTU BO DPENIEHHETO € KjacaTa
ArrayList<Person>.

Co unrarme Ha HOJATOIUTE 32 JIMIHOCTHTE (38 CEeKOja JIMIHOCT HH(MOPMAIIUHUTE Ce JIAJIeHN
BO €JIeH PeJT), ce Kperpa 00jeKT o1 Kjiaca Person u UCTHOT Ce JI0/IaBa BO JIUCTATa 0 00jeKTH
on Tuil Person.

Bo metonor printByWeight Tpeba jia ce 0BO3MOXKHU MOJPE/yBale Ha €JIeEMEHTUTE BO
JicTaTa 10 JiBa KpurepuyMu. JlokosKy ce 6apa moupeayBarbhe M0 caMo eJIeH KPUTEPUYM,
Haj9YecTO TOa Ce pelraBa CO UMILJIeMEeHTAaIlja Ha TeHepuduKnoT mHTepdejc Comparable
<Person>. Kora ce bapa mompeayBambe 110 TTOBEKe O €/IeH KpUTEPUyM Hajaobpo e maa ce
UMILJIEMEHTHPAAT KOMIIAPATOpH (MMILIEMEHTAIja Ha TeHepUIKuoT uaTepdejc Comparator
<Person>), KOWINTO OM ce KOPUCTeJe MpHU MMOBUK Ha MeTonoT Collections.sort(). Bo
3ajlagaTa ce MMILJIEMEHTUDaHU JBa KoMmiaparopu: MaxComparator (cmopeiyBa crope
MaKCHMaJIHa n3MepeHa TexuHa) u AvgComparator (cropejyBa CIOPeJ IPOCEYHA U3MepeHa
TEXKUHA).

Bumnejku kommaparopor e pyHKInckn naTepdejc, UCTHOT MOXKe Ja OuIe UMILJIEeMEHTHPAH
co Jyram0Oma-u3pas. Kako un cekoj jpyr unrepdejc, Moxke Jjia Oujie UMILIEMEHTUPAH U CO
AHOHMNMHU KJIaCH.
import java.io.*;
import java.util.*;

class BodyForm {
private List<Person> persons;

public BodyForm() {

persons = new ArrayList<Person>();

}

void readData(InputStream inputStream) {
Scanner scanner = new Scanner (inputStream) ;
while (scanner.hasNext()) {

String line =
String[] part
String name =
Person person

scanner .nextLine () ;
line.split (" ");
parts [0];

= new Person(name);

s =

for (int i = 1; i < parts.length; ++i) {
person.addMeasurment (Float.parseFloat (parts[i]));

}
persons.add(person) ;
}
scanner .close () ;
}
void printByWeight (OutputStream outputStream, int type) {
PrintWriter pw = new PrintWriter (outputStream);
Collections.sort(persons, (type == 1) 7

new MaxComparator () new AvgComparator ());
for (Person person persons) {
pw.println(person) ;

}
pw.flush();

}

class Person {
String name;
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List<Float> measurements;
float max;
float sum;
float avg;

public Person(String name) {

this.name = name;
measurements = new ArrayList<Float>();
sum = 0;

max Float .MIN_VALUE;

}

public void addMeasurment (float weightMeasurement) {
measurements.add (weightMeasurement) ;
sum += weightMeasurement;
if (weightMeasurement > max) {

max = weightMeasurement;
}
avg = sum / measurements.size();
}
@0verride

public String toString() {
return String
.format ("%s MAX : %.1f kg, " +
"AVG : %.1f kg", name, max, avg);

}

class MaxComparator implements Comparator <Person> {
@0verride

public int compare(Person pl, Person p2) {
if (pl.max < p2.max) return -1;
else if (pl.max > p2.max) return 1;
else return O;

}

class AvgComparator implements Comparator <Person> {
@0verride

public int compare(Person pl, Person p2) {
if (pl.avg < p2.avg) return -1;
else if (pl.avg > p2.avg) return 1;
else return O;

}

public class BodyFormTest {
public static void main(String[] args) {

BodyForm bodyForm = new BodyForm() ;
bodyForm.readData(System.in) ;
System.out.println("BY MAX");
bodyForm.printByWeight (System.out, 1);
System.out.println("BY AVG");
bodyForm.printByWeight (System.out, 2);
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Ha ce nmiuiemenTrpa Kiaca ArchiveStore BoO Koja ce 4yBa JiMCTa HA
apxuBH (eJEMEHTH 33 apXUBUDAIHE).
Cekoj esiemeHT 3a apxuBupame Archive uma:
e id - men 6poj
e dateArchived - maTym Ha apXUBUPAhE.
[Tocrojar 1Ba Bua Ha eleMeHTH 3a apxuBupame, LockedArchive 3a KOj JOMOJIHM-
TeJIHO ce UyBa JaTyM JI0 KOj He cMee Ja ce oTBopu dateToOpen u SpecialArchive 3a

KOj Ce IyBaaT MaKCUMAaJieH OpOj Ha JI03BOJIeHN OTBOpama maxOpen . 3a ejleMeHTUTE 3a
apxXuBHpame Tpeda m1a ce 0be30eqaT CIeTHUTE METOIN:

e LockedArchive(int id, LocalDate dateToOpen) - KOHCTPYKTOD 3a 3aKJ/IydeHA

apxmBa

e SpecialArchive(int id, int maxOpen) - KOHCTPYKTOD 3a CIEIMjAJIHA apXUBa

3a kmacara ArchiveStore ma ce obe3bemarT CieIHATE METOIN:

e ArchiveStore() - npemeduHUpPaH KOHCTPYKTOD

e void archiveltem(Archive item, LocalDate date) - MeTOI 3a apXUBUPAIHE
eJieMeHT item Ha oapejsien marym date
void openItem(int id, LocalDate date) - MeTOJ 3a OTBOPAIbE €JIEMEHT O/l
apxuBaTa co 3ajajeH id m ompenen jgarym date. Ako He MOCTOM €JIEMEHT CO
nasienoro id Tpeba ja ce dpium nckiay4dok oj tunlt NonExistingItemException co

nopaka Item with id [id] doesn’t exist .

String getLog() - BpaKa CTPUHT CO CUTe TIOPAKW 3alAIIaHN TP apXUBUPAHETO
U OTBOPAIHLETO APXUBH BO MTOCEOEH PEST.

3a cekoja akmyja Ha apXUBUPAIbE BO TEKCT Tpeba 1a ce JIomae CIeIHaTa Topaka
Item [id] archived at [date] , joseka 3a cekoja akilija Ha OTBOpamEe apxuBa Tpeda

ma ce momame Item [id] opened at [date] . Ilpu oTBapame ako ce paboTtu 3a
LockedArhive u maTyMOT Ha OTBOpamb€ € IpEJ] JaTyMOT KOra MOXKe J1a ce OTBODH,
Ja ce jqonagie nopaka Item [id] cannot be opened before [date] . Ako ce paboru

3a SpecialArhive wu ce obuieme Jia ja OTBOpHME MOBEKENaTH O] JO3BOJIEHUOT OPOj
( max0Open ) ma ce momaze mopaka Item [id] cannot be opened more than

[maxOpen] times .

Bo pemrenuero Ha oBaa 3ajada MOTPEOHO J1a ce yIoTpedaT KOHIENTHTE Ha HACJIELYBAbe
un noaumopdmuzam. IIpBo Tpeba ma ce meduHmpa amcTrpakTHaTa Kiaca Archive co emen
arcrpakTer meros, void open (Date date) . Oj oaa kitaca Tpeba Jia ce M3BegaT KJacu

3a mBara Tuma Ha apxuBu: LockedArchive m SpecialArchive . Bo oBue jiBe kjtacu Tpeba
COOJIBETHO [la ce IIPEHoKpHe MeToJoT open() , BO corjacHoOCT co OapamaTa Ha 3aJavdara.

Cam4yHO Kako M BO IpeTXojHaTa 33/1a4a, apxusure (o6jekTn oj Kiaacara Archive ) ke
ce 4yBaaaT BO I'eHepUUYKaTa II0JaTo4vHaTa CTPyKTypa ArrayList<Archive> Bo paMmKu Ha

Kjaacara ArchiveStore

import java.time.LocalDate;
import java.util.Arraylist;
import java.util.Scanner;

class ArchiveStore {
private ArrayList<Archive> items;
private StringBuilder 1log;
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public ArchiveStore() {
items = new ArrayList<Archive>();
log = new StringBuilder ();
}
public void archiveItem(Archive item, LocalDate date) {
item.archive (date) ;
items.add (item) ;
log.append (String.format ("Item %d archived at %s\n",
item.getId(), date.toString()));
}
public Archive openItem(int id, LocalDate date)
throws NonExistingItemException {
for (Archive item : items) {
if (item.getId() == id) {
try {
item.open(date) ;
} catch (InvalidArchiveOpenException e) {
log.append(e.getMessage ());
log.append ("\n");
return item;
}
log.append (String.format ("Item %d opened at %s\n",
item.getId (), date));
return item;
}
}
throw new NonExistingItemException (id);
}
public String getLog() {
return log.toString();
}
}

class NonExistingltemException extends Exception {

}

public NonExistingItemException(int id) {
super (String.format ("Item with id ’%d doesn’t exist", id));
¥

abstract class Archive {

protected int id;
protected LocalDate dateArchived;

public void archive (LocalDate date) {
this.dateArchived = date;
}

public abstract LocalDate open(LocalDate date)
throws InvalidArchiveOpenException;

public int getId() {
return id;

}

Qoverride

public boolean equals(Object obj) {
Archive archive = (Archive) obj;
return this.id == archive.id;
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73 class LockedArchive extends Archive {
74 private LocalDate dateToOpen;

76 public LockedArchive(int id, LocalDate dateToOpen) {
77 this.id = id;

78 this.dateToOpen = dateToOpen;

79 }

80

81 Qoverride

82 public LocalDate open(LocalDate date)

83 throws InvalidArchiveOpenException {

84 if (date.isBefore(dateToOpen))

85 throw new InvalidArchiveOpenException(String.format (
86 "Item %d cannot be opened before %s",
87 dateToOpen)) ;

88 return date;

89

90 }

91 }

93 class SpecialArchive extends Archive {
94 private int countOpened;
95 private int maxOpen;

97 public SpecialArchive(int id, int maxOpen) {
98 this.id = id;
99 countOpened = O0;

100 this.max0Open = maxOpen;

101 }

102

103 Qoverride

104 public LocalDate open(LocalDate date)

105 throws InvalidArchiveOpenException {

106 if (countOpened >= maxOpen)

107 throw new InvalidArchiveOpenException(String.format (
108 "Item %d cannot be opened more than %d times",
109 max0Open) ) ;

110 ++countOpened;

111 return date;

112 }

113

114 }

115

116 class InvalidArchiveOpenException extends Exception {

117 public InvalidArchiveOpenException(String message) {
118 super (message) ;

119 }

120 }

121

122 public class ArchiveStoreTest {

123 public static void main(Stringl[] args) {

124 ArchiveStore store = new ArchiveStore();

125 LocalDate date = LocalDate.of (2013, 10, 7);

126 Scanner scanner = new Scanner (System.in);

127 scanner .nextLine () ;

128 int n = scanner.nextInt();

129 scanner .nextLine () ;

130 scanner .nextLine () ;

id,
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int 1i;

for (i = 0; i < n; ++i) {
int id = scanner.nextInt () ;
long days = scanner.nextLong();

LocalDate dateToOpen = date.atStart0fDay ()

.plusSeconds (days * 24 * 60 * 60).toLocalDate();

LockedArchive lockedArchive =
new LockedArchive (id, dateToOpen) ;
store.archiveltem(lockedArchive, date);
}
scanner .nextLine () ;
scanner .nextLine () ;
n = scanner .nextInt () ;
scanner .nextLine () ;
scanner .nextLine () ;

for (i = 0; i < n; ++i) {
int id = scanner.nextInt () ;
int maxOpen = scanner.nextInt();

SpecialArchive specialArchive =
new SpecialArchive (id, maxOpen);
store.archiveItem(specialArchive, date);
}
scanner .nextLine () ;
scanner .nextLine () ;
while (scanner.hasNext()) {
int open = scanner.nextInt();
try {
store.openItem(open, date);
} catch (NonExistingItemException e) {
System.out.println(e.getMessage());
}
}
System.out.println(store.getLog());

Bo meromor openItem(int id, LocalDate date) , HOTpebHO € Jla ce U3MUHE JIUCTATA

O]l apXWBU 3a Jla ce HajJe apxuBaTa co coojiBeTHO id . 3a mpebapyBarmbe Ha €JIEMEHTHU
criopeJi HeKoj KpurepuyM (Kako IITo e 1obapaHo BO PaMKH Ha 0Baa 3aJiada), HajuecTo ce
[peropadyBa IPBO J1a ce HHICKCHPAaAT eJIEMEHTHUTE 3a Ja Ce OBO3MOXKHU TOOP30 1pedapyBarbe.
Bo npomomkenne ce najieHn mpuMepr BO KOUM C€ KOPUCTAT MOJATOYHU CTPYKTYPHU KOUIIITO

OBO3MOXKYyBaaT MHAECKCHUPpabe Ha €JIEMEHTUTE.

Ha ce Hanuire kaca 3a KHUra Book Bo Koja ce uyBa: Haciios, Kareropuja
U IeHa. 3a 0Baa KJaca, Ja ce NMIUIEMEHTUDA IPEOITOBAPEH KOHCTPYKTOD CO CJIEIHUTE
aprymenTn Book(String title, String category, float price) .

[Toroa ma ce mamwmire knaca BookCollection BO KOja ce UyBa KOJIEKITHja OJ KHUTH.

Bo oBaa kiaca Tpe6a Ja C€ UMIIJIEMEHTUPaaT CJACJHUTE METO/IN:

e public void addBook(Book book) - j0/iaBame KHUT'a BO KOJIEKIHjaTa

e public void printByCategory(String category) - r'u meJyaTu CUTe KHUTH O]

[pocJie/ieHaTa KaTeropuja (ce cropejyBa CTPUHIOT 6e3 pas/iKa Ha MAJIH U MOJIEME
OyKBHU), COPTHPAHH CIIOPE]] HACJIOBOT Ha KHUTraTa (AKO HACJIOBOT € HCT, Ce COPTHPAAT

criopeJi TieHaTa).

e public List<Book> getCheapestN(int n) - Bpaka Jincra Ha HajeBTHHHUTE N



1
2

3

4.2 T'eHepWIKN MOMATOYHNA CTPYKTYPH 65

KHUTH (aKO MMa TTOMaJiKy o N KHUTU BO KOJIEKIIjaTa, I'M Bpaka CHUTe).

Bo oBaa 3ajtada, moTpebHO € a ce MoApelaT KHUTATE 10 JIBa KPUTEPUyMu. 3aToa ce
Kpenpaar JiBa KOMIaparopu (KJAcH IITO T0 UMILIeMeHTupaaT unrepdejcor Comparator):
TitleComparator u PriceComparator.

OBaa 3a/1aua e peleHa co KOPHCTeHhe Ha HNOJATOYHATA CTPYKTYPA MHOXKECTBO KOjaIITO
OBO3MOXKYBa, 4yBarbe caMo Ha yHUKaTHHU ejneMenTn. Co Kopucreme Ha TreeSet nMILIeMeHTA-
IijaTa, KAUTATE TUPEKTHO Ce IOAPeyBaaT IPH HUBHOTO JOJaBabe BO MHOYKECTBOTO CIIODE/T
yrorpebeHnoT KoMiaparop. Ha oBoj HaYmMH ce rapaHTHpa €JIeMEHTHTE BO II0aTOYHATA
cTpyKTypa TreeSet cekoram ja OMJaT IOJIPEIEHN BO COITIACHOCT €O 3318/ JeHUOT KPUTEPUYM.

Komnaparopor (PriceComparator) ce KOPUCTH IIPU KPEUPAHE MHOXKECTBO OJI THII
TreeSet. Kommnaparopor TitleComparator ce KOpPHCTH BO MeTOJOT printByCategory
(String category) 3a ja ce NOJAPEJIAT KHUTHTE CIOPE/] KATEropujara BO Koja IPUIAraarT.
[TonpesyBamero Ha KHUTUTE CIOPE]] KATErOpUja € Pean3uPaHo CO MOMOIIHO MHOYXKECTBO O/1
Tull TreeSet.

import java.util.x*;

class Book {
private String title;
private String category;
private float price;

public Book(String title, String category, float price) {
this.title = title;
this.category = category;
this.price = price;

}

public String getTitle() {
return title;

}

public String getCategory () {
return category;

}

public float getPrice() {
return price;

}

Qoverride
public String toString() {
return String.format("%s (%s) %.2f", title, category, price);

class TitleComparator implements Comparator <Book> {

Qoverride
public int compare(Book ol, Book 02) {
int result = ol.getTitle().compareTo(o2.getTitle());
if (result != 0)
return result;
return Float.compare(ol.getPrice(), o02.getPrice());
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class PriceComparator implements Comparator <Book> {

Qoverride

public int compare(Book ol, Book 02) {
int result = Float.compare(ol.getPrice(), o02.getPrice());
if (result != 0) {

return result;
}
return ol.getTitle().compareTo(o02.getTitle());

}

class BookCollection {
private TreeSet <Book> books;

public BookCollection() {
books = new TreeSet<>(new PriceComparator());

}

public void addBook (Book book) {
books.add (book) ;
}

public void printByCategory(String category) {
Set<Book> booksByTitle = new TreeSet<>(new TitleComparator ());
booksByTitle.addAll (books) ;
for (Book book : booksByTitle) {
if (book.getCategory().equalsIgnoreCase (category)) {
System.out.println (book) ;
}

public List<Book> getCheapestN(int n) {
List<Book> firstNBooks = new ArrayList<>();
int i = 0;
for (Book b : books) {
if (i < n) {
firstNBooks.add(b) ;
}

++1;

>

}

return firstNBooks;
¥

public class BooksTest {
public static void main(String[] args) {

Scanner scanner = new Scanner (System.in);

int n = scanner.nextInt();

scanner .nextLine () ;

BookCollection booksCollection = new BookCollection();

Set<String> categories =
fillCollection(scanner, booksCollection);

System.out.println("=== PRINT BY CATEGORY ===");
for (String category : categories) {
System.out.println ("CATEGORY: " + category);

booksCollection.printByCategory (category) ;
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104 }

105 System.out.println("=== TOP N BY PRICE ===");
106 print (booksCollection.getCheapestN(n));

107 }

109 static void print(List<Book> books) {

110 for (Book book : books) {
111 System.out.println(book) ;

113 }

115 static TreeSet<String> fillCollection(Scanner scanner,
116 BookCollection collection) {

117 TreeSet<String> categories = new TreeSet<String>();
118 while (scanner.hasNext()) {
119 String line = scanner.nextLine();

120 String[] parts = line.split(":");

121 Book book = new Book(parts[0], parts[1],
122 Float.parseFloat (parts [2]));

123 collection.addBook (book) ;

124 categories.add(parts [1]);

125 T

126 return categories;

I[Tpu kopucreme Ha MHOXKecTBa 071 THIIOT ( TreeSet ) Tpeba Jia ce BHUMaBa Ha UMILJIEMEH-
Talnujara Ha KOMIIAPATOPUTE, OJIHOCHO Ha MMILIeMeHTarjaTa Ha compareTo() MeToqoT
BO caMuTe Kjacu. BujiejKu MHOXKecTBaTa 4yBaaT yHUKATHU ejeMeHTH. Bo 0BOj ciydaj,
JIOKOJIKY KOMITApaTOpOT 3a IIeHa CIopeadaTa ja MpaBU CAMO II0 IeHATa Ha KHUTHUTE, BO
MHOKECTBO Ke Oue m1o0/1a/ieHa caMo eJIHa KHUTa OJI CUTe KHUTH CO MCTa IeHa. Toa Ke Oume
KHUTATa KOja MOCJIEIHO CMe ce ODmIesIe 1a ja BHeceMe BO MHOXKeCTBOTO. ako He e HaBeJIeHO
BO Oapamara Ha 3aJadaTa, BO KOMIIADATOPHUTE MOKPaj CIIopeida Ha IeHa/HACIOB ce IPAaBU
U crope6a Ha MPeOCTAHATHUTE IOJIUIHLA CO TeJ 1a ce m30erHe oBaa CUTYallnja.

Ha ce nedunupa kiiaca Component 3a Koja ce dyBaaT 0oja, TeKuUHaA U

KOJIEKITHja OJi BHATPEIIHN KoMIoHeHTH (pedepennu ox Kiacara Component ). Bo osaa
KJ1aca Jia ce JepbuHupaaT MEeTOIUTE:

e Component (String color, int weight) - KOHCTPYKTOD CO aprymeHTH 0oja u
TEXKWMHA,

e void addComponent (Component component) - 3a J0JaBaibe HOBA KOMIIOHEHTA BO
BHATPEITHATA KOJIEKIHja (BO OBaa KOJIEKIINja KOMIIOHEHTHUTE CEKOTAIIl Ce MOIPEIeHN
CTIOpeJT TeKMHATA BO PACTEUKHN PEIOCTen. AKO MMAaT NCTa TEXKWHA TMOPEIEHH Ce
andabercku criopes 6ojara).

e void changeColor(int weight, String color) - ja MeHyBa 0ojara Ha cuUTe
KOMIIOHEHTHU CO TEXKUHA [TOMAaJIa OJI IPOCJIE/IEHATA.

e String toString() - BpaKa CTpHMHI penpe3eHTaIija Ha 00jEKTOT, BO CJIETHUOT

dopmar:

weightl:colorl
---weight2:color2
------ weight3:color3
______ weight4:color4



68 ['nasa 4. ['enepunu

---weightb:colorb
______ weight6:color6
______ weight7:coloxr7
_________ weight8:color8

Bo oBaa 3asaua, Kjacarta Kojainto Tpeba Jia ce UMILJIeMEeHTHpa, Tpeba Ja dyBa (yrnpaByBa
co) pedepenrm o1 06jeKTH 01 camaTa Taa Kiaca. OBOj KOHIIEIIT OBO3MOXKYBa KPEHPAIbe
Ha CTPYKTypa of objekTu Bo ¢dopma Ha Japeo miu rpad. Bo mornasjero ,Illabsionu 3a
pa3Boj Ha codTBep” ce BOBEeIyBa IMADJIOH IIITO KOPUCTU CANIHA MAPATUIMa, 38 PEIaBarbe
HA KOHKDETEH THII Ha [TPOOJIEMHU.

3a J1a ce OBO3MOXKM UyBarme Ha IOJAPEJIEHU €JIEMEHTH BO COIJIACHOCT CO OJpeJeH
KPUTEPUYM, KOJIEKIIHjaTa OJ] KOMIOHEHTH e MHOXKecTBO o Tull TreeSet. lz6opor na
OBOj TUII HA MHOYKECTBO HaMETHYBa MMILJIEMeHTaInja Ha compareTo METOIOT BO paMKUTE
Ha KjacaTa Component miam MMILIEMeHTaIMja Ha cooiBeTeH Comparator.

[Tpu nmmeMeHTaIja Ha KOHKPETHH (DYHKIIMOHAJIHOCTH Kaj OBUE KJIACH, HAj9IeCTO Ce
ynorpebyBa peKkypsuja, co el Jia ce OBO3MOXKU U3MUHYBambe (II0CETYBAbE) Ha eJIEMEHTUTE
O] CUTe HIBOA Ha MOJATOTHATA CTPYKTYPA.

Bo pemennero na 3amadara, IBa METOIN Ce UMILJIEMEHTUPAHU CO MOMOII HA peKyp3uja:

e changeColor(int weight , String color) - Bo 0BOj MeToj IPBO ce IIPOBEPYBA

TeKMHATA Ha KOMITOHEHTa. AKO Taa e moMaJia Off apryMeHTOT TexknHa (weight) ce
MeHyBa OojaTa Ha KOMIOHeHTaTa. [loToa, peKyp3UBHO ce MOCETyBaaT CUTe BHATPEITHU
KOMIIOHEHTH CO [IOMOIII Ha CTATHYKUOT peKyp3uBeH Meros change (Component component,
int weight, String color), KOj HCTO Taka ja MeHyBa 0OojaTa Ha CHTE KOMIIOHEHTH
AKO HUBHATA TE€XKUHA € II0OMaJjia OJf apIyMeHTOT TexkuHa (weight).

e toString() - Bo 0BOj MeTO/, IpU KPEUPAHETO HA TEKCTYAJHATA PEITPE3CHTAIN]a

Ha KOMIIOHEHTHUTE Tpeda Jia ce OBO3MOXKU J0/IaBarbe Ha JIOMOJIHUTEJHU IIPTU 34
CeKoe CJIEJIHO HUBO BO XU€papxujaTa oJi KOMIIOHEHTU. 3a Taa IeJl € UMILJIeMEHTUDAH
IIOMOIITHAOT CTATHYKU PEKyP3UBeH MeTo/] createString (StringBuilder sb, Component
component, int level) IITO PEKyP3UBHO I'M OMUHYBA BHATPENIHUTE KOMIIOHEHTH
Ha ceKoja KomnoneH-Ta. [Ipu mporecupameTo Ha BHATPENIHUTE KOMIIOHEHTH Ce MEHYBa
n HuBoTO (level). OBaa mpoMeHsmBa ja dyBa nHoOpManujara 3a 6POjOT Ha IPTH
KOWINTO Tpeba Jia ce NoaJIaT IPU KPENPAmETO Ha TeKCTyas HaTa penpesenTaruja. [Ipu
IIOBUK Ha toString MeTOIOT Ha egHa KOMIIOHEHTA, Ce ITOBUKYBa IOMOITHUOT METO]T
createString co npasen StringBuilder Ha KOJIITO Ke ce Jl0JlaBaaT TEKCTYaJJHUTE
pelnpe3eHTaIllN Ha, CUTE BHATPENTHN KOMIIOHEHTH.
import java.util.Scanner;

import java.util.Set;
import java.util.TreeSet;

class Component implements Comparable<Component> {
String color;
int weight;
Set<Component > inner;

public Component (String color, int weight) {

this.color = color;
this.weight = weight;
this.inner = new TreeSet<Component >();
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public void addComponent (Component component) {
inner.add (component) ;

}

public void changeColor (int weight, String color) {
if (this.weight < weight) {

this.color = color;
}
for (Component composite : inner) {
change (composite, weight, color);
}

}

static void change(Component component, int weight, String color) {
if (component.weight < weight) {

component.color = color;

}

for (Component ¢ : component.inner) {
change (c, weight, color);

}

}

static void createString(StringBuilder sb, Component component,
int level) {

for (int i = 0; i < level; ++1i)
sb.append ("---");

sb.append (String.format("%d:%s\n", component.weight,

component.color)) ;

for (Component c : component.inner) {

createString(sb, c, level + 1);

}

@0verride

public int compareTo(Component o) {
int w = this.weight - o.weight;
if (w == 0) return this.color.compareTo(o.color);
return w;

@0verride

public String toString() {
StringBuilder sb = new StringBuilder ();
Component .createString (sb, this, 0);
return sb.toString();

}

7 public class ComponentTest {

public static void main(String[] args) {

Scanner scanner = new Scanner (System.in);
String name = scanner.nextLine();
Component prev = null;
while (true) {

int what = scanner.nextInt();

scanner .nextLine () ;

if (what == 1) {

String color = scanner.nextLine();

int weight = scanner.nextInt();
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Component component = new Component(color, weight);
prev = component;

} else if (what == 2) {
String color = scanner.nextLine();
int weight = scanner.nextInt();
Component component = new Component(color, weight);
prev.addComponent (component) ;
prev = component;

} else if (what == 3) {
String color = scanner.nextLine();
int weight = scanner.nextInt();
Component component = new Component(color, weight);
prev.addComponent (component) ;

} else if (what == 4) {
break;

}

scanner .nextLine () ;

}
}
}
Marmu

Mamna e renepryka MOAaTOYHA CTPYKTYPa KOjaIlITO YyBa HAPOBU OJT KJIYY U BPEIHOCT.
KnyueBure Bo MaraTa ce yHUKATHU U €/I€H KJIyd MOXKe 2 Oujie MOBP3aH eIUHCTBEHO CO €/IHA,
BpeiHOCT. MamuTre Kako MOJATOYHE CTPYKTYPH e KOPUCHU IIPHU IIPedapyBatbe, aXKypupame
win Opuieme Ha eJIeMEHTH BP3 OCHOBa Ha HajeH kiyd. arepdejcor Map BkIyuyBa
METO/IM 32 OCHOBHUTE Ollepalliy KaKo Jloj/laBatbe Ha I1ap O KJIYY U BPEJIHOCT, YUTatbe Ha
BPEIHOCT IPEKY HETOBUOT KJIYY, OTCTPAHyBakh€e Ha Map OJf KJIYyY U BPEIHOCT, TECTUPAE
HA [PUCYCTBO HA KJIyY WJIM BPEJHOCT, OPOj Ha IMapOBHU BO CTPYKTypaTa U TECTUPAIHE AN
[IOJIATOYHATA CTPYKTYpa € IIpa3Ha Uju He.

a ce numiuiemMenTHpa nogaroyHaTa cTpykrypa Trie . Trie , wiam Kako
ITO ce HapeKyBa npedukc-1peo (anr. prefix tree), (6umejkn Mmoxke 1a ce npebapysa HpeKy
npeduKCH ), IpeTcTaByBa BUJL Ha MOJPEJIEHO NTpebapyBavKo JIPBO BO KOE IIO3UIUUTE HAa
jasyimre ru geUHUPAAT KJIyIEeBUTE CO KOU UCTUTE ce acorupanu. Cure HAC/IEIHUNIA HA
JIAJICH ja30J1 MMAaT UCT (3aeTHUYKN) peduKe Ha 300poT (TEKCTya HaTa HI3a) acOIUpaH
co T0j jazon. KopeHoT e acorupan co npa3Ha TEKCTyaJlHa HUA3A.
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AN

0 e 115N
15

ri a/ d "-; n n 5
3 12
[Tpumep: 4 9

Bo Trie mnomarodnara cTpyKTypa MpUKaKaHa Ha CJIUKATA Ce JOJaJeHU 300pOBUTE
(kyuesure): A, to, tea, ted, ten, i, in,u inn.
Trie mogaTouHaTa CTPYKTYpa Koja Tpeba jJga ce mMILIEMEeHTHpa Tpeba 1a mMa JIBa

MeTO/IH:

e Meromor void addString(String word) - meroj 3a JiojaBaibe Ha HOB 300D BO
NHJIEKCUpaHaTa CTPYKTYypa.

e List<String> complete(String word) - MeTos KojmTo Tpeba Ja I BpaTH CUTE
300pOBH BHECEHH BO MOJATOYHATA CTPYKTypPa KOU 3all0UHyBaaT coO 300poT (nMaar
npedukc) word . 360poBUTE COAPIKAHE BO IPYTU 300POBH HE Ce 3eMaaT BO IPEIBUI.

[Ipumep: Ako 36opoBuTe accord m according ce BHECEHU BO MOMATOTHATA CTPYKTY-

pa, ce Bpaka camo 36opor according .

Opn pTeXkOoT HaleH BO OMMCOT Ha 3a/adaTa, MOYKe Ja Ce coryera Jieka Ke Tpeba ma
JeduHTpaMe MOJIATOYHA CTPYKTYPa CJIMYHA Ha JIPBO. 3a Ja ce nedUuHupa JIpBO MOIaTOIHATA,
CTPYKTYpa, IPBO MOTPeOHO e j1a ce jedunnpa kiaca jasos (Node), KOjallTo nmpeTcraByBa
OCHOBEH IpaJibeH eJIeMEeHT Ha JIPBO IOJATOYHATA CTPYKTYypa. ja3osoT e jeduHupaH co
kjacara Node BO Koja ce dyBa BDPEJIHOCT Ha ja3osioT (3HAKOT, value) u pedepeHIy KOH
HETOBUTE JIeTa~ja3/n. 3a dyBambe Ha pedepeHIuTe Ha Jena-ja3nTe ce KOPUCTH Mara BO
KOja KJIyY € 3HAKOT 3allINaH BO JeTe-ja30J/I0T, a BPeTHOCT € 06jeKT o Kiacara Node miTo
ro IpeTcTaByBa COOJABETHUOT JeTe-ja3os. Mamara e ox Tun TreeMap co 1ieJ1 KiIydeBuTe Ja
bunaT JekcukorpadCcKu mojipeiean. Ha Toj HaYMH Kako pe3y/TaTr o M3MUHYBAKETO HAa
JIPBOTO BO METOJIOT complete ce jobue Jjmcra o1 JEKCUKOrpadCKH I0JIpeieHn 300POBU.
IlomaTounara cTpykrypa Trie e mpeTcTaBeHa caMoO MPEKY ja30JI0T-KOPEeH.

1. void addString(String word) - 3a j1a ce WMILUIEMEHTHDPA OBOj METOJ KPEHpaH €
omorHuoT MeTo)t void addStringRecursive(Node node, String word, int
position) co cjaeaHUTE apryMeHTH:

o [IpBuoT aprymMeHT ce ofHecyBa Ha ja30J0T KOJIITO MOMEHTAJIHO Ce IIPOBEPYyBa U
OBOj apryMeHT ce MEHYBa ITOCTOjaHO BO CEKOj PEKYP3UBEH IMOBUK.

e Bropuor aprymenT ro o3uatyBa 300pOT KOj ce JI0faBa BO CTpyKTypara Trie u
UCTUOT € KOHCTAHTEeH, OTHOCHO He ce MeHyBa HU3 PeKypP3WBHUTE IMOBUIIN.

e Tpernor aprymeHT e mosuijarta Ha OyKBaTa 0 300POT KOJAIITO CE€ IMPOIECHpa.
[Tosunujata ce MeHyBa HU3 CEKOj PEKYP3UBEH MTOBUK.
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[TpBO, METOJOT ce TOBUKYBa 3a KOPEHOT Ha JPBOTO U 3a nosuimja 0 (npsara GyKBsa).
MeTonoT peKyp3uBHO Ce M3BPIIMYBa Ce J0/IeKa MMO3UIKjaTa He Ce U3eIHATH CO OpOjoT
Ha OyKBH BO 300DOT, OJIHOCHO, C& JIOJIeKa HEe Ce MOMUHATU CUTe OYKBU OJ1 300POT.
JlokosiKy ja3oJsioT node mMMa JeTe CO BPEJIHOCT UCTa KaKO OyKBaTa IITO ce Haora
Ha MMO3WIUja position, Toramr MeTOIOT ce MOBUKYBA PEKYP3UBHO 3a JIETETO-)a30JI.
JlokoJIKy ja30s10T node HeMa JieTe-ja30Jl CO BPEJIHOCT MCTa KaKO OyKBaTa Ha ITO3UIUjA
position, Toram MeTOIOT Ce MOBUKYBA PEKYP3WBHO Ha HOBO-KPEMPAHO JeTe ja30JI CO
BPEIHOCT eHaKBa Ha OykBarTa Ha mno3uija position. Ha oBoj Haumn apBoTO 01 THII
Trie peKyp3uBHO Ce IOJHH 38 CEKOj T0/IaIeH 300p.

List<String> complete(String word) - Bo meTos0T complete mpBo ce 6Hapa jazosor
BO KOj ce Haora nocjejanaTa Oyksa o 300poT word, IPOBEPYBAjKH I'l CUTE IIPETXOIHU
OykBU oJ1 300poT. 3a Taa 1e, jazonor prefixNode ce mocTaByBa IPBUYHO HA KOPEHOT
na apsoro. lloroa, ce mrepupaar cure OYKBH O 300poT u ce Dapa JIeT€TO HA
prefixNode co BpejHOCT Kako Taa OykBa. JIOKOJKy He ce Hajue jiere jasos co
TaKBa BPEIHOCT (MeTo;:LOT getChid Bparu null), TOA 3HAYU JICKa BO JIPBOTO HEMa
3aruiraHo 300p co npedukc word u ce Bpaka Ipa3Ha JINCTa KakKo pesysarar. JJokosky ce
BpaTHU ja30J1 pa3jandeH of null, Toj ja3on ce 3anuinyBa Bo prefixNode m mocrtamkara
IIPOJIOJIZKYBa €O cjiejinaTa OykBa o1 300por. OTKAKO € HajJIeH ja30JI0T BO KOj ce
Haora mocjeiHara OykBa oJ1 300poT word, ce IOBUKYBa IIOMOIIHUOT PEKYypP3UBEH
Mero, searchWordsFromNode (String word, Node node, List<String> results)
CO CJIETHUTE apTryMEHTH:

e [IpBuor apryment e 360poT kK0j ro npebapysame. Toa e moueTHHOT IpeduKc
3a cuTe 300POBU KOW C€ JIOJAJICHN BO CTpyKTypara. VcTuor ce meHyBa HuU3
CEKOj PEeKyP3UBEH IMOBUK Ha TOj HAYHUH IIITO MYy Ce J0/iaBa OyKBarTa, KOjaIlTo €
3aIUIIAaHa BO ja30JI0T KOj Ce Mpolecupa. 300poT MEeJ0CHO ce 0hopMyBa Kora Ke
CTHIHEME JIO ja30JI-JIUCT BO JIPBOTO.

e Bropuor aprymeHnT e ja3o/i0T KOj ce mpoIecupa

e TpeTnoT apryMeHT € JIucTara oJ CuTe 300poBH cO npedukc word Kou ce JIe] o1
usrpajenara Trie cTpykTypara.

MetonoT searchWordsFromNode e TOMOIIIEH MeTO, KOJIIITO Ce TIOBUKYyBa BO complete
MeTonoT. McTnor 0BO3MOXKyBa Kpeupare Ha 300poBuTe Kou ce Jiest o1 Trie cTpyKTypa-
Ta.

import java.util.x*;

class Node {

Character value;
Map<Character , Node> children;

public Node () {

value = 7> 7;
children = new TreeMap<>();
}
public Node (Character value) {
this ()
this.value = value;

}
public Node getChild(Character c) {
return children.get(c);

}

public char getValue () {
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}

return value;

}

public Node addChild(char c) {
Node node = new Node(c);
children.put(c, node);
return node;

@0verride

public String toString() {
return toString(this, 0);

}

public static String toString(Node node, int level) {
StringBuilder sb = new StringBuilder ();
for (int i = 0; i < level; i++)
sb.append ("-") ;
sb.append (node.value) .append ("\n") ;
node.children.values () .forEach(children -> sb
.append (Node.toString(children, level + 1)));
return sb.toString();
}

public boolean hasChildren () {
return children.size() != 0;

}

public boolean hasChild(char c) {
return (children.get(c) !'= null);
}

class Trie {

Node root;

public Trie() {
root = new Node();

}

public void addString(String word) {
addStringRecursive (root, word, 0);

}

public static void addStringRecursive (Node node, String word,
int position) {
if (position != word.length()) {
char ¢ = word.charAt(position);
if (node.hasChild(c)) {
addStringRecursive (node.getChild (c), word,
position + 1);
} else {
addStringRecursive (node.addChild(c), word,
position + 1);

}

List<String> complete (String word) {
Node prefixNode = root;
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93

109 }

List<String> results = new ArrayList<>();
for (int i = 0; i < word.length(); i++) {

if (!prefixNode.hasChild(word.charAt(i)))

return new ArrayList<>();

prefixNode = prefixNode.getChild(word.charAt (i));
}
searchWordsFromNode (word, prefixNode, results);
return results;

}

public void searchWordsFromNode (String word, Node node,
List<String> results) {
if (!node.hasChildren()) {
results.add (word) ;
} else {
for (char ¢ : node.children.keySet()) {
searchWordsFromNode (word + ¢, node.getChild(c),
results) ;

@0verride
public String toString() {
return root.toString();

}

111 public class TrieTest {

public static void main(String[] args) {

Trie trie = new Trie();
List<String> completeWords = new ArrayList<>();
boolean complete = false;
Scanner scanner = new Scanner (System.in);
while (scanner.hasNext ()) {

String word = scanner.next();

if (word.equals ("COMPLETE:")) {

complete = true;

continue;

}

if (complete) {
completeWords.add (word) ;

} else {
trie.addString (word) ;

}

scanner .close () ;

for (String word : completeWords) {
System.out.println(word) ;
List<String> completedWords = trie.complete (word) ;
System.out.println(completedWords) ;
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Ha ce mmmiemenTupa kiaca UserGroups Bo Koja Ke ce uyBaar HHMOpMAaIy-
uTe 33 KOPUCHUIM (MMUMbA) U IPYINTE BO KOU THE CE “JICHOBU.
Bo kiacara J1a ce NUMIIJIEMEHTHDAAT CJIEJHUTE METOIH:
e void addUsers(String[] users, String[] groups) - merox 3a IojaBame Ha
KOPHUCHHITATE (HU3UTE USErs I groups Ce CO HCTAa JIOJKHUHA U 33 CEKOj KOPUCHHUK
Ha MCTUOT MHJIEKC BO HU3aTa Eroups e Ipylara BO KOja IpHIara.

e void setParentGroups(String[] groups, String[] parentGroups) - Bo 0BOj

METOJ, Ha I'PyIIa OJ1 Hu3aTa groups ce II0CTaByBa POAUTE-TPyIa of parentGroups .
OBa o3HavyBa JeKa CUTE KOPUCHUIM KOU CE WICHOBM HA HEKOja TPymMa group
Tpeba s1a GUAT WICHOBU M HA €BEHTYATHUOT POJAUTEN Ha OBaa Ipyma (aKo To uMa).
e void printUsers() - ce medaraT cuTe KOPUCHUIU IOJPEJEHU CIOPE] OPOjOT BO
UMETO BO PACTEUYKU PeJOCJIe]l U TPYINUTE BO KOU IpUllara, pa3fesieHu CcO 3alUpKa
e void printGroups() - ce medaraT cuTe IDYIHN IOJIPEJIEHN JEKCUKOrpadCKu 1
CUTe KOPUCHUIA BO I'pyHaTa pa3fieJIeHd CO 3allpKa.
Hamomena: VmumaTta Ha, KOPUCHUTIUTE CE YHUKATHH.

[Tpu pemaBarmbe Ha 0BOj MpobsIeM (KAKO U 3a CUTe JPYIH), MPBO Tpeba Ja oIy duMe
KO IIOJATOYHM CTPYKTYPH K€ ce KOPUCTAT 3a UyBaibe U MEHANPAIe CO KOPUCHUIUTE Ha
CHCTEMOT U I'PYyIIHATE 3aeIHO co HUBHUTE WwieHoBU. Co IIeJI [1a ce IMOoKazKe yroTpebaTa Ha Malla
[oJ[ATOYHATA CTPYKTYPa, KOPUCHUIUTE HE3aBUCHO Ce dyBaaT BO ejHa Mara (users , Kaje
IITO KJIyYOT € UMETO Ha KOPUCHHUKOT, & BPEJIHOCT e 06jeKkT o kiacara User ). Kopuchunure
[0 I'PYIH Ce YyBaaT BO Jpyra Mama ( groups , KaJe IITO KJIy90T € UMEeTO Ha Ipylara, a
BPEHOCT € MHOXKECTBO OJI CUTe KOPHCHHUIM KOU Ce JIeJI O Taa rpyia). VmMiiemenranujara
KOJAIlITO Cce KOPUCTH 3a Manarta groups ( TreeMap ) e co 1ieJ1 TapoBUTE OJf KJIyd U BPETHOCT
Jla ce 4yBaaT IOJPEJIEHH CIIOpe] BpeaHocTa Ha Kiayd. OIHOCHO, Cliopes MMETO Ha I'PyIaTa
(Bo cormacHOCT €O mocTaBeHOTO Oaparbe BO (yHKImjara printGroups() .

JlomoyTHuTE THO, 38 CeKOj KOPUCHUK Cce 1yBa HHMOpMaIyja 3a rpyIuTe BO KOM KOPUCHIKOT
npunara. ['pynure Ha KOPUCHUKOT Ce 4yBaaT BO HOjpejeHo MHOxKecTBO ( TreeSet ), co
IIeJT ICTUTE J1a OugaT JeKCUKOrpadCKu MOApeIeHN 38 MoTpebuTe Ha METOIOT 3a IevUaTemhe
printGroups() .

Bo meromor printUsers() cuTe KOPUCHUIHM OJI MAIATa CE€ JIOJABAAT BO IOJIPEICHO
MHOKecTBO ( TreeSet ) 3a j1a ce mojpesaT CIOpPe MMETO HA KOPHCHUKOT.
import java.util.*;
class UserGroups {

Map<String, User> users;
Map<String, Set<User>> groups;

public UserGroups () {

users = new HashMap<>();
groups = new TreeMap<>();
}
public void addUsers(String[] users, String[] groups) {
for (int i = 0; i < users.length; ++i) {
User user = new User (usersl[i]);

user .addGroup (groups [i]) ;
this.users.put (users[i], user);
Set<User> groupUsers = this.groups.get(groupsl[i]);
if (groupUsers == null) {
groupUsers = new TreeSet<>();

}
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}

groupUsers .add (user) ;
this.groups.put (groups[i], groupUsers);

}

public void setParentGroups(Stringl[] groups,
String[] parentGroups) {
for (int i = 0; i < groups.length; ++i) {

Set<User> users = this.groups.get(groupsl[il]);
Set<User> pgUsers = this.groups.get(parentGroups[i]);
if (users != null && pgUsers != null) {
pgUsers.addAll (users) ;
for (User user : users) {
user .groups .add (parentGroups [i]) ;
}
}
}
}
public void printUsers () {
TreeSet <User> users = new TreeSet<>(this.users.values());
for (User user : users) {

System.out.println (user) ;
}

public void printGroups () {
for (String group : groups.keySet()) {
System.out.print (group) ;

System.out.print(" : ");
int i = 0;
Set<User> users = groups.get(group);
for (User user : users) {
System.out.print (user.name) ;
if (++i != users.size()) {
System.out.print (", ");
}
}

System.out.println();

class User implements Comparable<User> {

String name;
int number;
Set<String> groups;

public User (String name) {

this.name = name;
number = Integer.parselnt(name.split("_")[1]);
this.groups = new TreeSet<>();

}

public void addGroup(String name) {
this.groups.add (name) ;

}

@0verride
public String toString() {
StringBuilder res = new StringBuilder();
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res.append (name) ;
res.append (" : ");
for (String g : groups) {
res.append(g);
res.append (", ");
}
res.delete(res.length() - 2, res.length());
return res.toString();

@0verride
public int compareTo(User o) {
return Integer.compare (number, o.number);

}
}

public class UserGroupsTest {
public static void main(Stringl[] args) {

Scanner scanner = new Scanner (System.in);
UserGroups userGroups = new UserGroups();
int n = scanner.nextInt () ;
scanner .nextLine () ;
String[] users = new Stringl[n];
String[] groups = new Stringl[n];
for (int i = 0; i < n; ++i) {
String [] parts = scanner.nextLine().split(":");
users[i] = parts[0];
groups [i] = parts([1];
}
userGroups .addUsers (users, groups);
n = scanner .nextInt () ;

scanner .nextLine () ;

String[] groupsl = new Stringl[n];
String[] parentGroups = new Stringl[n];
for (int i = 0; i < n; ++i) {

String [] parts = scanner.nextLine().split(":");

groups1[i] = parts[0];
parentGroups [i] = parts[1];

}

userGroups.setParentGroups (groupsl, parentGroups);
System.out.println("--- USERS ---");
userGroups.printUsers () ;

System.out.println("--- GROUPS ---");

userGroups .printGroups () ;
scanner .close () ;

Jla ce nMmIIeMeHTHpPa KJiaca 3a UMeHHK PhoneBook co cjieIHUTE METOJIH:

e void addContact(String name, String number) - no/ilaBa HOB KOHTAKT CO M€

1 O6poj BO UMEHHUKOT. AKO ce obujieMe Ja J10/a/leMe KOHTAKT CO BeKe IIOCTOEYKH
6poj, Tpeba ma ce dpJiu UCKIYYIOK of Kjaca DuplicateNumberException co

nopaka Duplicate number: [number] . Kommiekcuocra Ha 0BOj MeTos He Tpeba

na HaamuayBa O(logN) 3a N KOHTAKTH.

e void contactsByNumber (String number) - ru medaTu cuTe KOHTAKTH KOU BO

6pojor 10 coJpzKaT GPOJjOT IPEHeCeH KAKO apryMeHT BO METOJOT (MUHUMAJIHA
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noskuHa Ha 6pojor [number| e 3). Komiuiekcaocra Ha 0BOj MeTo/1 He Tpeba jia
nagmunyBa O(NlogN) 3a N KOHTaKkTH.

e void contactsByName(String name) - ru nedyaTu cuTe KOHTAKTUA KO JAJIEHOTO
nme. KoMmiurekcHOCTa Ha MPUCTAIIOT 0 KOHTAKTUTE CO UMe name Tpeda jia Ouie
o(1).

Bo nBaTa MeTO/M KOHTAKTHTE Ce IIe4aTaT COPTUPAHU JIEKCUKOI'Pa(CKH CIIOPe]T NMETO,

a OHHUe CO MCTO MMe ¥ II0TOA CIOopes OpOojor.

3a ma ce u3berne goaBarmbe Ha JIyIIHKaTH TejedoHcKE Opoesu co MeTofoT addContact (
String name, String number) o kyiacata PhoneBook , TesiedoHcKuTE OpoeBu Tpeba jia
ce 4yBaaT BO MHOXKECTBO. Bujejku memame Gaparbe 3a IojpeayBaibe Ha TeaedOHCKUATE
bpoesn Bo dpyHKIMOHATHUTE Oapaiba, TestedoHCKUTe OpoeBH Ke bumar dyBann Bo HashSet ,
Yrja KOMIIJIEKCHOCTa 3a IpucTal jo ejaeMent e O(1).

Op bapamara 3a MeToZIOT contactsByNumber (String number) Moxke Ja ce 3aKIydn
Jneka TejaedOoHCKUTEe OpoeBr Tpeba Ja ce dyBaaT BO MTOCeOHA MOJATOYHA CTPYKTYpa, Kajle
ucTUTE Ke OmMmarT TpyNUpaHu CIOpeN CUTe MOXKHU KoMOuHaruu of 3-nmdpenu g0 9-
i penHn 6poeBU Kou ce Jes1 of] camute 6poeBn (mp. Teredorcknor 6poj 076123456 ru
COJIPXKU cJie/IHUTe KoMOuHamu Ha rudpu of 3-nudpenn 1o 9-mudpenn 6poesu: 076, 761,
612, 123, 234, 345, 456, 0761, 7612, ..., 07612345, 76123456, 076123456). 3a Taa ueu,
resiebOHCKUTE OPOEBU /KOHTAKTUTE Ce 1yBaaT BO Mala BO KOja Kiyd Ke bujar cure 3-9
nmndpern KoMOMHAIINY Ha OPOoeBU o1 OpoeBUTe IITO ce mojaBaaT BoO MerogoT addContact .
BpeiHocT Ke 6ujte moipeieHo MHOXKECTBO 0J1 00jeKTH oJ1 Kjacara Contact uumj TesieOHCKU
6poj ro coapxku kJiydoT. Mamara e on tun HashMap w rapanTumpa KOMILIEKCHOCTa O

O(1) 3a upucra 10 6poeBuTe IITO IO COAPKAT Opojor number . Bujejku MHOKeCTBOTO €
noapeseno ( TreeSet ), KOMIUIEKCHOCTA 3a Ievarere Ha Kontakture e O() Kajge e 6pojor Ha
IPOHAjIeHN KOHTAaKTH u <= N (KOHTaKTUTE ce BeKe MHJEKCUPAHU CIIOpe]] IpebapyBadKuoT
KPUTEPUYM).

3a morpebuTe Ha MeTOIOT contactsByName(String name) KoHTakTHTe Tpeba Ja ce
UHJIEKCUPaaT CIopes HUBHOTO uMe. VHekcnpaykaTa 110/1aTO4Ha CTPYKTYpa € Malla BO Koja
KJIy4 € IMETO Ha KOHTaKTOT, & BPEJIHOCT € IOJAPEIECHO MHOXKECTBO O] CUT€ KOHTAKTH CO MMe
name . Manara e oy tunn HashMap koja rapanrtupa kommiekcHoct o O(1) 3a npucran j0
KOHTAaKTHUTE CO UMe name .

3a Jla ce MOCTUTHE TEJIOCHA (DYHKIIMOHAJHOCT IIPHU JIOJABAIHE Ha HOBU KOHTAKTU CO
meronor addContact (String name, String number) , cuTe MOJATOYHU CTPYKTYPH MOpPA
Jla ce TIOIMOJIHAT U OOHOBAT BO COIVIACHOCT CO HOBOJIOOMEHUTE IOJIATOIIH.
import java.util.Arraylist;
import java.util.HashMap;
import java.util.HashSet;
import java.util.List;
import java.util.Scanner;
import java.util.Set;

import java.util.TreeMap;
import java.util.TreeSet;

class PhoneBook {
TreeMap<String, Set<Contact>> contactsNumber;
HashMap<String, Set<Contact>> contactsName;
HashSet <String> numbers;

public PhoneBook () {
contactsNumber = new TreeMap<String, Set<Contact>>() ;
contactsName = new HashMap<String, Set<Contact>>();
numbers = new HashSet<String>();
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}

public void addContact(String name, String number)
throws DuplicateNumberException {
if (numbers.contains (number)) {
throw new DuplicateNumberException (number) ;

}
numbers . add (number) ;
Contact contact = new Contact(name, number) ;

List<String> keys = contact.getPhoneKeys () ;
for (String key : keys) {

Set<Contact> contacts = contactsNumber.get (key) ;
if (contacts == null) {
contacts = new TreeSet<Contact>();
contactsNumber .put (key, contacts);
}
contacts.add(contact) ;
}
Set<Contact> nameContacts = contactsName.get (name);
if (nameContacts == null) {
nameContacts = new TreeSet<Contact>();
contactsName.put (name, nameContacts) ;
}
nameContacts.add(contact) ;
}
public void contactsByNumber (String number) {
Set<Contact> contacts = contactsNumber.get (number) ;
if (contacts == null) {
System.out.println ("NOT FOUND") ;
return;
}
for (Contact contact : contacts) {
System.out.println(contact);
}
}
public void contactsByName (String name) {
Set<Contact> contacts = contactsName.get (name);
if (contacts == null) {
System.out.println ("NOT FOUND");
return;
}
for (Contact contact : contacts) {

System.out.println(contact);

}
class Contact implements Comparable<Contact> {
String name;

String number;

public Contact (String name, String number) {

this.name = name;
this.number = number;
¥
@0verride

public String toString() {
return String.format(")s %s", name, number);



80 ['nasa 4. ['enepunu

80 }

81

82 public List<String> getPhoneKeys () {

83 List<String> keys = new ArrayList<String>();
84 int len = number.length();

85 for (int i = 0; i <= len - 3; ++i) {

86 for (int j = i + 3; j <= len; ++j) {
87 String key = number.substring(i, j);
88 keys.add (key) ;

89 }

90 T

91 return keys;

92 }

93

94 @0verride

95 public int compareTo(Contact o) {

96 if (name.equals(o.name)) {

97 return number.compareTo (o.number) ;

98 }

99 return name.compareTo (o.name) ;

100 }

101

102 }

104 class DuplicateNumberException extends Exception {

105 public DuplicateNumberException(String number) {
106 super (String.format ("Duplicate number: %s", number));
107 }

108 }

109

110 public class PhoneBookTest {

111 public static void main(Stringl[] args) {

112 PhoneBook phoneBook = new PhoneBook() ;

113 Scanner scanner = new Scanner (System.in);

114 int n = scanner.nextInt();

115 scanner .nextLine () ;

116 for (int i = 0; i < n; ++i) {

117 String line = scanner.nextLine();

118 String [] parts = line.split(":");

119 try {

120 phoneBook.addContact (parts[0], parts[1]);
121 } catch (DuplicateNumberException e) {

122 System.out.println(e.getMessage());
123 }

124 }

125 while (scanner.hasNextLine()) {

126 String line = scanner.nextLine();

127 System.out.println(line) ;

128 String[] parts = line.split(":");

129 if (parts[0].equals("NUM")) {

130 phoneBook.contactsByNumber (parts [1]) ;
131 } else {

132 phoneBook.contactsByName (parts [1]) ;
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Ja ce mMmIIeMeHTHPa TAPKUHT-CUCTEMOT Ha eJIeH IpaJl. 3a Taa Ies Tpeda
Ja ce UMILJIEeMEHTHUPaaT KJIACUTE:
e ParkingSector Bo Koja ce uyBaT mHMOpMaAIINK 3a:
— KOJIOT Ha CeKTOpPOT String
— OpojoT Ha MapKWHI-MecTa int
— cuTe aBToMOOUIN (pPErucTparyn) BO OBOj CEKTOD 7
e CityParking Bo Koja ce 4yBaaT mHMOpMAINN 3a:
— HUMETO Ha rpajoT String
— U CUTe NAapKUHI-CEKTOPU BO TOj I'paj ?
Bo xnacara CityParking Tpeba Ja ce MMILIEMEHTHPAAT CJIEIHUTE METOIIU:
e CityParking(String name) KOHCTPYKTOP CO apr'yMEHT MMe Ha I'PajoT
e void createSectors(String[] sectorNames, int[] counts) kpeupare Ha
MAPKUHT-CEKTOPY O nMutba String[] sectorNames wu 6poj Ha MapKUHT-MECTa
int[] counts (xBeTe HHU3M ce CO HCTA TOJEMUHA)
e void addCar(String sectorName, int spotNumber, String
rNumber) 3a jojaBambe aBTOMOOMJI cO perucrtparuja rNumber Ha mo3zuiuja
spotNumber (mpuroa ako mosuimjara He € Bo omnceror o 1 < spotNumber
< 6poj-na-mapkuHr-mMecTa. Tpeda 1a ce P UCKIYIOK O THUIIL
InvalidSpotNumberException , ako mo3umnujara e 3adareHa oJ HEKOj IPYT aBTO-
MOGHJT ToTall ce ¢gppJia UCKIy9IoK of Tun SpotTakenException . Ako He mocTon
CEKTOP CO JIAJICHOTO MMe, ce (dbpJiia UCKIy4dok o Tun NoSuchSectorException )
e void findCar(String registrationNumber) 3a meuaTerme Ha CEKTOPOT U OpOjoT
Ha MECTOTO KaJIe IITO € MapKUPaH aBTOMOOUIIOT CO JIaJIeHaTa perucrpanuja (ako He
ce MPOHaj e TAKOB aBTOMOOUI ce (dbpJa nckirydok o tun CarNotFoundException )

BabeJielka: KOMILUIEKCHOCTa HA METOJIOT He Tpeba jia 6ue morosema oi O(logN)
e toString() Bpaka cTpuHT BO pOpPMAT:

Ime_na_grad
Kod_na_sektor : zafateni_mesta/parking mesta //za site sektori vo nov red

Bo xnacara ParkingSector Tpeba Jla ce UMIIJIEMEHTHPAAT CJIETHUTE METO/IN:

e ParkingSector(String code, int count) KOHCTPYKTOD CO apryMeHTH KOJI Ha
CEeKTOPOT U OpPOj Ha CJIOOOIHN MeCcTa
® U OCTaHATH NOTPEOHU METO/N 38 UMILIEMEHTAIMja HA MPETXOIHATA KJIACA. ..

Bo kiracara ParkingSector aBTOMOOHJINTE/PErUCTPAIMATE Ce dyBaaT Bo Mara ( spots )
BO KOja KJIyd e peHuoT 6poj Ha nmapkuHr-mectoro (o 1(emen) mo 6pojoT Ha mMapKUHT
MeCTa), a BPEJHOCT € Perucrpalmjara Ha NapKUPaHOTO BO3WJIO HA TOA NAPKUHI-MECTO.
Mamnara e ox tun HashMap mito rapantupa komiutekcHocT o O(1) mpum mposepka 3a
HOIIOJIHETOCT Ha HAPKHHI-MECTO. 3a IIPOBEPKa HAJId BO3WIO CO JaJeHa PECHCTpaluja €
IIAPKUPAHO BO CEKTOPOT, JIOHOJHUTEIHO ce KOPUCTH MHBep3Ha Mana (index ) BO Koja Kiyd
e perucrparmjara Ha BO3UJIOTO, a BPEJHOCT € PEHUOT 6POj HA MAPKUHI-MECTOTO).

Bo kmacara CityParking , mapKHHI-CEKTOpHUTE ce dyBaaT Bo Mama ( sectors ) Bo Koja

KJIyT € KOJIOT Ha CEKTOPOT, & BPETHOCT € 00jeKT o] kinacata ParkingSector . OBaa mama e o1



1

)
3
3

1

>

82 ['nasa 4. ['enepunu

tunt TreeMap , co 11es1 mapoBuTe (KJIyd, BpeJHOCT) jia OuaaT MoApeIeH: CIOPE]T BPEJIHOCTA Ha
KJIYYOT, OJTHOCHO CIIOPeJI KOJIOT Ha IapKUHI-CeKTOPOT. Bo oBaa Kjiaca JIOIOTHUTEIHO Ce 1yBa
u Mana ( index ) BO Koja KJIyd e GPOjOT Ha PEruCTPAIljaTa, a BPEJIHOCT € MapKUHI-CEKTOPOT
KaJie IITO € NMapKUPAHO BO3UJIOTO CO PerucTpalyja Ucra Kako Kiydor (06jeKT oj] Thi
ParkingSector ). Manara index e ox Tun HashMap u mcrara rapaHTHPa KOMILIEKCHOCT
ox O(1) 3a mpucrarn 10 TapKUHT-CEKTOPOT BO KOj € MAPKUPAHO BO3UIIOTO.

Bunejkn KoMIIEKCHOCTA 3a IMPUCTAI 10 MapKUHT CEKTOPOT Ka/le € MapKUPaHo HEKoe
Bo3wio e O(1) m KOMIUIEKCHOCTA 3a IPUCTAIl JI0 PEJHUOT OpOj Ha HAPKUHI MECTOTO
BO CEKTOPOT KaJle € MapKupaHo Bo3mwioTo e O(1), BKynHaTa KOMILUIEKCHOCT HA METOOT
findCar (String registrationNumber) usnecysa ucro taka O(1).

import java.util.HashMap;
import java.util.Map;
import java.util.Map.Entry;
import java.util.Scanner;
import java.util.TreeMap;

class ParkingSector {
private String code;
private int count;
private Map<Integer, String> spots;
private Map<String, Integer> index;

public ParkingSector (String code, int count) {
this.code = code;
this.count = count;
this.spots = new HashMap<Integer, String>();
this.index = new HashMap<String, Integer>();
}

public void addCar (int spotNumber , String registrationNumber)

throws InvalidSpotNumberException, SpotTakenException {

if (spotNumber <= 0 || spotNumber > count) A{
throw new InvalidSpotNumberException();

}

if (spots.containsKey(spotNumber)) {
throw new SpotTakenException();

}

spots.put (spotNumber, registrationNumber) ;

index.put (registrationNumber , spotNumber) ;

}

public int findSpotNumber (String registrationNumber)
throws CarNotFoundException {
if (index.containsKey(registrationNumber)) {
return index.get(registrationNumber) ;
X
throw new CarNotFoundException(registrationNumber);

}

public void clearSpot(int spotNumber) {
spots.remove (spotNumber) ;

¥
public String getCode() {
return this.code;

}

public Map<Integer, String> getSpots () {
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return spots;

@0verride
public String toString() {
return String.format("%s : %d/%d", code, spots.size(), count);

}

class InvalidSpotNumberException extends Exception {
public InvalidSpotNumberException() {
super ("Invalid spot number");
}
}

class SpotTakenException extends Exception {
public SpotTakenException() {
super ("Spot is taken already!");
}
}

class CityParking {
private String name;
private Map<String, ParkingSector> sectors;
private Map<String, ParkingSector> index;

public CityParking(String name) {
this.name = name;
this.sectors = new TreeMap<String, ParkingSector>();
this.index = new HashMap<String, ParkingSector>();

}

public void createSectors(String[] sectorNames, int[] counts) {
for (int i = 0; i < sectorNames.length; ++i) {
ParkingSector parkingSector =
new ParkingSector (sectorNames[i],
counts[i]) ;
sectors.put (parkingSector.getCode (), parkingSector);

}

public void addCar(String sectorName, int spotNumber,
String registrationNumber)
throws InvalidSpotNumberException,
SpotTakenException, NoSuchSectorException {
ParkingSector parkingSector = sectors.get(sectorName);
if (parkingSector != null) {
parkingSector.addCar (spotNumber, registrationNumber) ;
index.put (registrationNumber , parkingSector);
} else {
throw new NoSuchSectorException(sectorName) ;

}

public void findCar (String registrationNumber)
throws CarNotFoundException {
if (index.containsKey(registrationNumber)) {
ParkingSector parkingSector =
index.get(registrationNumber) ;
int spotNumber =
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}

parkingSector.findSpotNumber (registrationNumber) ;
System.out.println(String.format ("%s : %d",
parkingSector.getCode (), spotNumber));
} else {
throw new CarNotFoundException(registrationNumber) ;

@0verride
public String toString() {

StringBuilder sb = new StringBuilder ();

sb.append (name) ;

sb.append ("\n");

for (Entry<String, ParkingSector> sector : sectors

.entrySet ()) {

sb.append(sector.getValue () .toString());
sb.append ("\n") ;

}

return sb.toString();

class NoSuchSectorException extends Exception {

5 3

public NoSuchSectorException(String sectorName) {

super (String.format ("No sector with name %s", sectorName));

class CarNotFoundException extends Exception {

}

public CarNotFoundException(String registrationNumber) {

super (String.format ("Car with RN %s not found",
registrationNumber)) ;

public class ParkingTest {

public static void main(String[] args) {

Scanner scanner = new Scanner (System.in);
int n = scanner.nextInt () ;
scanner .nextLine () ;
String[] sectorNames = new Stringl([n];
int [] counts = new int[n];
for (int i = 0; i < n; ++i) {
String [] parts = scanner.nextLine().split(" ");
sectorNames [i] = parts[0];
counts[i] = Integer.parselnt(parts[1]);
}
String name = scanner.nextLine();
CityParking cityParking = new CityParking(name) ;
cityParking.createSectors (sectorNames, counts);
n = scanner .nextInt () ;
scanner .nextLine () ;
for (int i = 0; i < n; ++i) {
String[] parts = scanner.nextLine().split(" ");
String sectorName = parts[0];
int spotNumber = Integer.parselnt(parts[1]);
String registrationNumber = parts[2];
try {
cityParking.addCar (sectorName, spotNumber,
registrationNumber) ;
} catch (InvalidSpotNumberException e) {
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System.out.println(e.getMessage());
} catch (SpotTakenException e) {

System.out.println(e.getMessage ());
} catch (NoSuchSectorException e) {

System.out.println(e.getMessage());

}
}
n = scanner .nextInt () ;
scanner .nextLine () ;
for (int i = 0; i < n; ++i) {
String registrationNumber = scanner.nextLine();
try {
cityParking.findCar (registrationNumber) ;
} catch (CarNotFoundException e) {
System.out.println(e.getMessage ());
}
}

System.out.println(cityParking) ;






5. Stream API

Ammmkarnucknor nporpaMckn narepdejc 3a nororu (Stream API) e gonanen Bo Jasa
8 3a J1a ce oJIeCHU TOC/IEIOBATETHOTO U HAPAJIEIHOTO U3BPIINyBathe Ha oreparuute. OBOj
naTepdejc 0be3deyBa JiBe KIYUHU allCTPAKIMU: ITOTOK O IMIOJATOIU, IIITO IIPETCTaByBa
KOHeYHa UM OeCKOHeYHa HU3a Ha €JIEMEHTU U IIOTOYHU OIePAINM 3a IMPOIECUparmbe Ha
notokoT og ejiemenTu. Kako IloTrokor oj eementu moxKke n1a Oujie KpeupaH Ha IIOBEKe
pa3/nyHu HauYnHU. BOOOMYaeHO MOTOIUTE OJ €JIEMEHTU Ce KPEerpaaT OJ KOJIEKIINH, HU3H,
JIATOTEKU, TEHEPATOPHU Ha, IICEBIIOC/IyIajHl OpOeBU U Apyru. EjeMeHTuTe BO HOTOKOT MOYKE
Jla OugarT WHCTAHIM Ha MPUMUATUBHHU IOJATOYHU TUIIOBH mym pedepeHiian tunosu. O
NPUMUATUBHATE MOJATOYHN TUIIOBU MOAAPXKaHu ce int , long m double . [Iporecupaukure
orieparuu MoxKe Ja OuaaT KJIacCuIHu u TepMmuHainu. Kiacuauure omepaiuu ro TpanchopMu-
paaTr BJIE3HUOT IOTOK O] eJIEMEHTH BO JIPYT IOTOK OJI €JIEMEHTHU OJ WCT WJIN PA3JIMIeH TUIl
(mporymmrame Ha OJIPEJICHU eJIEMEHTH KO 3aJ0BOJIYBAAT OAPEJIEH YCJIOB UM MAIUPAe
Ha €JIEMEHTH CO TIOMOII Ha Hekoja dyHKuja). TepMuHaIHUTE ONEpanun ce MOCIeTHATE
oIlepalliil KOUIIITO CE CIPOBE/yBaaT Ha IIOTOKOT OJI €JIEMEHTHU JIOOMEH KaKO Pe3yJITaT O/l
HoCJIe/IHATa KJIaCHIHa Ollepalija (arperamnuja Ha CUTe eJIEMEHTH O] IOTOKOT BO €JMHCTBEHA
BPE/IHOCT, OJJHOCHO KOJIEKIIUja O/l €JIEMEHTH UJIU [IeYaTere Ha cuTe ejieMenTH ). EBasyarujara
Ha KJIACUYHUTE Ollepaliy He 3aI0YHyBaM JI0JleKa He Oujie mocTaBeHa TepMUHAIHA OllEPAIlUja.

Jla ce mMILIEMEHTUpa alUIMKallija 33 €BUJIEHTHPAIbe€ Ha OIEHKUTE Ha
crynenture Ha efied daxkyarer. CrymeHTuTe Ha HAKYJITETOT MOXKE Ja OUIAT 3AIUIITAHE Ha
TPUTOAUINTHA NI Y€TUPUTOJAUIIHNA CTYAUU. BO TEKOT Ha CTYyJIUUTE, CTYJACHTUTE UMaaT JIBa
CEMECTPH BO CEKOja I'OJ[MHA M BO CEKOj OJI CEMECTPUTE UMAAT 110 HAJMHOT'Y TPH IPEIMETH.
3a Taa tmen, meduHUpajTe Kiaaca Faculty Bo KojamTo Ke dyBare nHMOpPMAIUHU 34
CTYJIEHTUTE ¥ HUBHUTE OIEHKH BO CHUTE CEMECTDH. 3a KJIAcaTa Jia Ce UMIIJIEMEHTHDAAT:

e Faculty() - npeneduHupan KOHCTPYKTOD

e veroj; void addStudent(String id, int yearsO0fStudies) 3a jo/aBame Ha

cTy/IeHT Ha (DaKyJITeTOT cO MHjeKC 1D u rojguuu Ha cryauu years0fStudies .
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e MeTos; void addGradeToStudent (String studentId, int term, String

courseName, int grade) - 3a Jo/aBamb€ Ha OIEHA IO MPEIMETOT courseName

Ha CTYJIEHTOT cO uHJjiekC studentId Bo cemecrap term.

Co momor na uckay<aok o Tun OperationNotAllowedException jma ce cmpedn
Jl0/laBalbe Ha 1moBeke o1 3(Tpu) OIEHKHU 110 cemectap. Bo Takos ciydaj ja ce
UCIeYaTy nopaka oji hopmar:

Student [studentID] already has 3 grades in term [term]

Co MCTHOT THUI Ha HWCKJYTOK Ja Ce CIPEYN J0IABAIE Ha OIMEHKA BO CEMECTAp
norosieM o, 6(1ecr) 3a TPUTOAMIIHE CTYAUN, OJJHOCHO BO CEMECTap IIOTOJIEM O
8(ocyMm) 3a "eTHpHUroAUIIHA CTYAuH. Bo 0BOj ciiydaj jia ce ucrevdarTy nopaka:

Term [term] is not possible for student with ID [studentId]

Ja ce nerekTupa JUIUIOMEpame Ha CTyAeHTOT. CTyIeHTOT JUIUIOMHPA TOTAII KOra
Ke nojioxku 18(ocymmaecer) mmm 24(1Baecer U 4eTHPH) HPEIMETH BO 3aBHCHOCT Of
TOA KOJIKY TOAMHE CTyAupa. Bo MOMEHTOT Ha AUIIOMUpAH-Ee Ha CTYJEHTOT HCTHOT
Tpeba ma ce m3bpuiiie o eBUIACHIIN]aTa U JIa Ce 3a9yBa JIOT 3a HEro Bo (popMmar:

Student with ID [studentID] graduated with average grade
[averageGrade] in [yearsOfStudies] years

Meton, String getFacultyLogs () - 1mTo Ke ru BpaTu JIOTOBUTE 3 JUILJIOMUDAHU-
Te CTYJ/IEHTH.

Meron String getDetailedReportForStudent (String id) - meros mTo Ke
BpaTu JeTajieH M3BEIITaj CTyIeHTOT co mHaekc id. Ilpucramor mo cryaeHTOT CO
uugekc MJI na mma komruiekcHocr 0(1) ! Jleranmuuor uspemraj e Bo popmar:

Student: [id]

Term 1:

Courses for term: [count]
Average grade for term: [averagel

Term n:

Courses: [count]

Average grade for term: [average]

Average grade: [average grade for student]

Courses attended: [all-attended-courses, comma-separated]

Meton void printFirstNStudents (int n) - MeTOJ| KOJIITO K€ UCIIEYATH KPATOK
U3BeINTaj 3a Hajnobpure n cTygeHTH (crope/i 6pOjoT Ha IOJIOYKEHH IIPE/IMETH,
a JIOKOJIKYy € MCT OpOjoT Ha IIOJIOKEHU IPEIMETH CIOpE] MpocedHaTa OIEeHA),
HOJPEJIEHN BO onaradku pejpocyern. KpaTknor nssemraj Tpeba Ja ro UMa CJIeTHUOT

dopwmart:

Student: [id] Courses passed: [coursesPassed] Average grade:
[averageGrade]
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e Meron void printCourses () - MeTOJ KOJIITO K€ ' UCHEYATH CUTE IIPEJIMETH
BO CJeIHUOT (POpPMAT:

[course_name] [count_of_students] [average_grade]}

[Ipemverure Tpeba na 6umaT moapeIeHn CIOpPel OPOjOT HA CIIYIIATEIN, a JOKOJIKY
TOj OPOj € HCT, CLIope], IPOCEUHATa OLIEHA.

Bo pemennero na oBaa 3ajiada moTpebHO € Ja ce yIoTpeOu Hac/ ey Babe U MoJInMopdu3aM
CO TEJI JIa ce UMILUIEMEHTHPa 0apameTo 3a IOCTOEHE Ha CTYAEHT OJ TPUTOMUIITHU WU
YeTUPUTOAMIIHY CTyaun (najeHa e jgedunuimja Ha Kiacure StudentOnThreeYearStudies
n StudentOnFourYearStudies ). 3a ja ce OBO3MOXKE IPYyIHparhe Ha OIEHUTE MO CEMECTap,
KAaKO U TOJIPElyBarbe Ha CEMECTPUTE CIIOPEJl PEIHUOT OPOj BO PACTEUKHU PEIOCTE], OICHUTE
Ha CEKOj CTYJIEHT ce dyBaaT BO Kojiekiuja TreeMap . Tamy KiydoT e 1es1 6poj MITO 03HATYBA
pejieH 6poj HA CeMecTapoT, a BPEJIHOCTa € JINCTa OJf IeJii OPOEBHU IITO T'UM IIPETCTaBYBa
CHUTE OIEHU Ha CTYJCHTOT BO COOJBETHUOT CEMeCTap. 3a Jia e OBO3MOXKH JIEKCUKOTPAQCKO
MOJIpe/TyBarbe Ha MIPEIMETUTE IITO CEKOj CTYASHT ' UMa CJIYIIAHO, UMHUIHATa HA IIPEIMETUTE
ce 4yBaaT BO MOJIPeJIeHO MHOXKeCTBO TreeSet .

Bo mnpopoikenune ce objacHeTu Jes OJ METOAUTE €O IOceDEeH aKIeHT Ha stream
OTIePATOPUTE:

e Meronor double averageGrade() Bo kjlacara Student - Bo oBoj meTos mpBo ce

Kpenpa IIOTOK O[] BPEAHOCTUTE O MallaTa CO OleHU 1o cemecTpu gradesByTerm .

[ToTroa ce kopuctu oneparopor flatMap(Collections::stream) 3a /a ce MOCTHTHE
U3paMHyBambe Ha IIOTOKOT OJI JINCTU OJI IeJin OpoeBM BO MOTOK Oj Iesin Opoesu. Kako
pe3yaTaT oj OBHe JiBa orepaTopu ce jobuBa Stream<Integer> . 3a ja ce UCKOPUCTU

[IOCTOEYKHOT OIEPATOD 3a IIPECMEeTyBamhe Ha CPeJiHa BpeJHOCT average() 1noTpeOHO

€ NIOTOKOT OJf II0JAaTONnN Ja Omjle KOHBepTUpaH Bo IntStream co IOMONI Ha METOIOT
mapToInt .

e Metosor double averageGrade() Bo kiacara Student - Bo oBoj Merosn ce Kopuctn
aHaJIONeH IIPUCTAIl KaKO M BO IIPETXO/IHUOT MeTOJ, CO €JUHCTBEHA Pa3JInKa IITO TYKa
ce 3eMaaT CaMo OlleHUTe 3a KOHKpeTeH ceMmectap o Manara gradesByTerm . Ha 1oj
HaYWH IUPEKTHO ce J0OUBa MOTOK O Iein OpoeBr U HeMa HoTpeda OJ1 MOBUKYBabe
na ouneparopor flatMap 3a m3pamMHyBambe Ha IHOTOKOT.

e Meronor printFirstNStudents(int n) Bo knacata Faculty - Bo oBoj merorn
OpPBO Ce Kpeupa KOMIIApaTop 3a CTYJCHTHU IITO Cce KOPUCTU 3a IIoJpelyBarbe Ha
crynentute. [loroa, cure cTyJIeHTH ce JIoJaBaaT BO I0JIEPEJICHO MHOXKecTBO TreeSet
€O TIeJT CTYJIEHTUTE Jla Ce UyBaaT IOAPEIeHN cropel AepuHIpaHnOT KoMiaparop. O
HOJPeJeHOTO MHOXKECTBO Ce Kpeupa IIOTOK Ha CTYJICHTHU W OJl UCTHUOT CO IIOMOII Ha
omepaTopoT limit ce 3emaar npeure N . Co omeparopor forEach crymeHTHTE KOU
ce mo0MBaaT KAaKO PE3yJITAT OJ IIPEeTXOJIHATA Ollepallija, ce medarar BO HOB PeJl.

e Meromor printCourses() Bo kiacata Faculty - OBoj meron ja cieam mcrara

napajurMa Kako u nperxogHuor meros ( printFirstNStudents(int n) ). IIpso ce
Kpenpa KOMIIApaTop 3a CIOPeAyBabe U NOAPEeIyBalbe Ha KyPCEBUTE BO PE3YJITAHTHOTO
mHOKecTBO. [loToa, co omeparopor forEach cekoj Kypc IMPEeKTHO ce MmedaTd BO HOB
pea.

import java.util.*;
import java.util.function.Function;
import java.util.stream.Collectors;
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import java.util.stream.IntStream;

class OperationNotAllowedException extends Exception {
OperationNotAllowedException(String message) {
super (message) ;
}
}

abstract class Student {
String id;
Map<Integer , List<Integer>> gradesByTerm;
Set<String> courses;

public Student (String id) {
this.id = id;
gradesByTerm = new TreeMap<>();
courses = new TreeSet<>();

}

String getGraduationLog() {
return String
.format ("Student with ID %s graduated with average " +
"grade %.2f", id, averageGrade());
}

double averageGrade () {
return gradesByTerm.values ().stream()
.flatMap(Collection::stream)
.mapToInt (i -> i)
.average ()
.orElse (5.0);
}

double averageGradeForTerm(int term) {
return gradesByTerm.get (term).stream()
.mapToInt (i -> i)
.average ()
.orElse(5.0);
}

abstract boolean addGrade (int term, String courseName, int grade)
throws OperationNotAllowedException;

void validate(int term) throws OperationNotAllowedException {
if (!gradesByTerm.containsKey (term))
throw new OperationNotAllowedException(String.format (
"Term %d is not possible for student with ID %s",
term,
id));
if (gradesByTerm.get(term).size() == 3)
throw new OperationNotAllowedException(String.format (
"Student %s already has 3 grades in term %d4d", id,
term) ) ;

}

int countOfCoursesPassed() {
return gradesByTerm.values ().stream()
.mapToInt (List::size)
.sum () ;
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public String getDetailedReport () {
StringBuilder sb = new StringBuilder ();
sb.append (String.format ("Student: %s\n", id));
gradesByTerm.keySet () . forEach(
term -> sb.append(getTermReport(term)).append("\n"));
sb.append (
String.format (
"Average grade: %.2f\nCourses attended: %s",
averageGrade (),
String.join(",", courses)
1)
return sb.toString();
}

public String getShortReport () {
return String
.format ("Student: %s Courses passed: " +
"%d Average grade: %.2f",
id,
countOfCoursesPassed (),
averageGrade ()) ;

}

String getTermReport (int term) {
return String
.format ("Term %d\nCourses: " +
"%d\nAverage grade for term: %.2f",
term,
gradesByTerm.get (term) .size (),
averageGradeForTerm(term)
)
}

String getId() {
return id;

}

class StudentOnThreeYearsStudies extends Student {

public StudentOnThreeYearsStudies (String id) {
super (id) ;
IntStream.range(1l, 7).forEach(
i -> gradesByTerm.putIfAbsent (i, new ArrayList<>()));

@0verride
boolean addGrade (int term, String courseName, int grade)
throws OperationNotAllowedException {
validate (term) ;
gradesByTerm.get (term) . add (grade) ;
courses .add (courseName) ;
return countOfCoursesPassed () == 18;

@0verride
String getGraduationLog() {
return super.getGraduationLog() + " in 3 years.";

}
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126 class StudentOnFourYearsStudies extends Student {

127

128 public StudentOnFourYearsStudies(String id) {

129 super (id) ;

130 IntStream.range(1l, 9).forEach(

131 i -> gradesByTerm.putIfAbsent (i, new ArrayList<>()));
132 }

133

134 @0verride

135 boolean addGrade (int term, String courseName, int grade)
136 throws OperationNotAllowedException {

137 validate (term) ;

138 gradesByTerm.get (term) .add (grade) ;

139 courses .add (courseName) ;

140 return countOfCoursesPassed () == 24;

141 }

142

143 @0verride

144 String getGraduationLog() {

145 return super.getGraduationLog() + " in 4 years.";

146 }

147 }

149 class Course {
150 String courseName;
151 IntSummaryStatistics statistics;

153 public Course(String courseName) {

154 this.courseName = courselName;

155 statistics = new IntSummaryStatistics();
156 }

157

158 void addGrade (int grade) {

159 statistics.accept(grade);

160 }

161

162 @0verride

163 public String toString() {

164 return String

165 .format ("%s %d %.2f", courseName,
166 statistics.getCount (),

167 statistics.getAverage());
168 }

169

170 int getStudentsCount () {

171 return (int) statistics.getCount();

172 }

174 double getCourseAverageGrade () {
175 return statistics.getAverage();

176 }

177

178 public String getCourseName () {

179 return courseName;

180 }

181 }

182

183 class Faculty {

184 Map<String, Student> studentsById;
185 Map<String, Course> coursesByName;

186 StringBuilder logs;
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}

public Faculty() {
studentsById = new HashMap<>();
coursesByName = new HashMap<>();
logs = new StringBuilder ();

}

void addStudent (String id, int years0fStudies) {
studentsById.put(id,
years0fStudies == 3 7
new StudentOnThreeYearsStudies (id)
new StudentOnFourYearsStudies (id));

}

void addGradeToStudent (String studentId, int term,
String courseName,
int grade)
throws OperationNotAllowedException {
Student student = studentsById.get(studentId);

boolean graduated = student.addGrade(term, courseName, grade);
coursesByName .putIfAbsent (courseName, new Course(courseName));

coursesByName.get (courseName) . addGrade (grade) ;

if (graduated) {
logs.append(student.getGraduationLog()) .append("\n");
studentsById.remove (studentId);

}

String getFacultyLogs () {
return logs.deleteCharAt (logs.length() - 1).toString();
}

String getDetailedReportForStudent (String id) {
return studentsById.get(id).getDetailedReport();
}

void printFirstNStudents(int n) {
Comparator <Student> studentComparator =
Comparator.comparing (Student:: countOfCoursesPassed)
.thenComparing (Student::averageGrade)
.thenComparing (Student::getId) .reversed();

TreeSet <Student> students = new TreeSet<>(studentComparator) ;

students.addAll (studentsById.values ());
students.stream()
.1limit (n)
.forEach(student -> System.out
.println(student.getShortReport()));
}

void printCourses () {
Comparator <Course> courseComparator =
Comparator.comparing (Course::getStudentsCount)

.thenComparing (Course::getCourseAverageGrade)

.thenComparing (Course::getCourseName) ;

TreeSet<Course> coursesSet = new TreeSet<>(courseComparator) ;

coursesSet.addAll (coursesByName.values ());
coursesSet.forEach(System.out::println);

247 public class FacultyTest {
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public static void main(String[] args) {

Scanner sc = new Scanner (System.in);
Faculty faculty = new Faculty();
for (int i = 1; i <= 10; i++) {
faculty.addStudent ("student" + i,
((i % 2) ==17 3 : 4));
int courseCounter = 1;
for (int j = 1; j <= ((i % 2 == 1) 7 6 : 8); j++) {
for (int k = 1; k <= ((j % 2 == 1) ? 2 8) 3
k++) {
int grade = sc.nextInt();
try {
faculty.addGradeToStudent ("student" + i,
i
("course" + courseCounter),
grade) ;

} catch (OperationNotAllowedException e) {
System.out.println(e.getMessage());

}
++courseCounter;
}
}
}
for (int i = 11; i < 15; i++) {
faculty.addStudent ("student" + i,
(1 % 2) ==173: 4));
int courseCounter = 1;
for (int j = 1; j <= ((4 % 2 == 1) 7 6 : 8); j++) {
for (int k = 1; k <= 3; k++) {
int grade = sc.nextInt();
try {
faculty.addGradeToStudent ("student" + i,
i
("course" + courseCounter),
grade) ;
} catch (OperationNotAllowedException e) {
System.out.println(e.getMessage());
}
++courseCounter;
}
}
}

System.out.println("LOGS") ;
System.out.println(faculty.getFacultyLogs ());
System.out.println ("DETAILED REPORT FOR STUDENT");
System.out.println(
faculty.getDetailedReportForStudent ("student2")) ;
try {
System.out.println(
faculty.getDetailedReportForStudent (
"student11")) ;
System.out.println (
"The graduated students should be deleted!!!");
} catch (NullPointerException e) {
System.out.println(
"The graduated students are really deleted");
}
System.out.println("FIRST N STUDENTS");
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faculty.printFirstNStudents (10) ;
System.out.println ("COURSES") ;
faculty.printCourses () ;

Jla ce mMILIEMEHTHPa CHCTEM 3a yBaibe Ha IIOPAKU CIIOPEe]] OlpeseseHI
TeMH. 3a CeKoja IopaKa BO CHCTEMOT Ce TyBa:
- BpeMeHcKH Tiedar (timestamp ), o6jexr ox kiacara LocalDateTime - copp:KuHa

Ha mopakara String - Ha Koja mapruija Tpeba na Ouje 3auyBaHa nopakara ( Integer

KOjIITO MOKe Jia 6uze u null). - kiya #a nopakara ( String )
Cucremor 3a dyBame Ha OBUE MOPaKW (DYHKIIMOHUPA HA CJICJIHUOB HATUH:
e [lopakure ce uyBaaT BO paMKu Ha ejieH Broker . Bo Gpokepor moxke ja uma
noeeke Temu ( topics ).
e Bo cekoja Tema ( Topic ) uMa ojpeseH 6poj HA HAPTHUIUK KaJe IITO Ce IyBaaT
mopaku. [lopakure ce dyBaaT cCOpTHpaHU CIIOPe] JaTyMOT Ha Kpenpambe. Ha cekoja
0/ TIAPTHUIMUTE MMa UCTO OTPAHUIYBaIbE 33 TOA KOU IMOPAKH MOXKE Jia Ce IyBaaT, U
TOA!
e MOXKe Jla ce UyBaaT MakKCHMyM 1limit mnopaku. /{OKOJIKY MpUCTHUTHE IMOpaKa Kora
KaIaIIMTEeTOT € UCIIOJTHET, ce OpuIille HajcTapaTa MOpaka, a ce JI07aBa HOBATA.
® He MOXKe JIa ce 4yBaaT IIopaKu 1ocrapu o startDate .
e Ha cekoja Tema mozke ga My O6mie 3rojieMeH OpOjoT Ha MAPTUIMH, HO HE CMee J1a
bue naMmasiex!
3a J1a ce UMIIEMEHTHPA CUCTEMOT IIOTPEOHO € JIa Ce UMILIEMEHTHPAAT CJIEIHUTE KJIACH
€O cooJiBeTHN (PYHKIINOHAJTHOCTH:
e Message - kJlaca 3a pelpe3eHTalldja Ha I0paKa,

e Topic - Kjaca 3a UyBambe Ha MOPAKHU 10 TEMH. 3a CEKOja TeMa Ce IyBa MMETO
Ha TeMaTa, KaKO U KOJIEKIUja OJ] CUTe II0PaKHu paclpesesenu o naprunuu. OBaa
KJaca Tpeba Ja I'M UMa CJIeJHUTE METOMIMU:

— Topic(String topicName, int partitionsCount) KOHCTPYKTOD

~ void addMessage (Message message) throws

PartitionDoesNotExistException - MeTon 3a JolaBambe¢ Ha HOBA IIOPaKa
BO oBaa TeMa. JlomaBameTo ce IpaBH BO COOJIBETHA IAPTHUIHja KOjaIITO
ce 4yBa Kako mHQoOpMalija BO mopakara message . /lokosKky Tamy He e

cuenudunupana, rpeba Jia ce KOpucT MeTojoT assignPartition o kiacara

PartitionAssigner . JIOKOJIKYy He IOCTOM HMApPTHIMjaTa KOJAIITO € HABEIEHA

BO I[TOpaKaTa, Jia ce (ppJiu UCKIIy4IoK off Tull PartitionDoesNotExistException .
— void changeNumberOfPartitions(int newPartitionsNumber) throws

UnsupportedOperationException - MeTo/| 3a IIpOMeHa Ha OPOJjOT HA MAPTHU-

nuu. JloKoJIKy ce mpoba fga ce HaMaJau OpojoT Ha HMapTUIUU Ja ce PpJiu
MCKJIYIOK KaKO BO MOTIHMCOT Ha (DyHKIIjaTa.

— String toString() - meros KOjIITO Ke aBa toString penpeseHTaryja Ha

TeMaTa TakKa IITO 33 HEero Ke ce MCIedaTd HEroBOTO nMe, OPOjOT Ha MapTUIAH

U COJIP?KWHATA, HA COOJIBETHHUTE HapTuruu. llapTunuure ga ce copTupaar

criopes; peeH 0poj.
e MessageBroker - kjaca 3a UyBame Ha IoBeKe Temu. JlomosHUTETHO BO OBaa
KJIaca Ce YyBaaT U CTAPTHUOT JATyM, KAKO U MaKCHMAJHUOT KAIlAIIUTET HA CEKOja
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HapTHIIja 32 CUTe TeMH BO 0BOj Opokep. /la ce mMIIIeMEeHTHPAAT CIeHATE METOIM:
— MessageBroker (LocalDateTime minimumDate, Integer

capacityPerTopic) - KOHCTPYKTOD

void addTopic (String topic, int partitionsCount) - MeTOJ 3a Ji0/a-

Bame Ha HOBa TeMa CO ofpeleH Opoj Ha IapTuIuu Bo Hea. He cmee ma ce

JoJaje TeMa, CO UCTO UMeE.

— void addMessage (String topic, Message message) - MeTOJ 3a J0ja-
Balbe Ha II0paKa Ha OIIPEJEJICHa TEeMA.

— void changeTopicSettings (String topic, int partitionsCount) -
MeTO]] 3a IIPOMeHa Ha OpOojoT Ha MapTHUIUH Ha OlIpejesleHa TeMa.

— String toString() - Merox mTO Ke /aBa TEKCTyasIHa peIpe3eHTalja Ha

6pokepor. Hajipso Ke ce ucriedaTu KOJIKY TEMU UMa, & IIOTOA 33 CUTE TEMU

Ke ce Ialle HUBHATa TEKCTyaJlHa pellpe3eHTaluja. leMure Ja ce noapelieHn

CIIOpEJ], HUBHOTO MME.

Bo pemrennero Ha oBaa 3aja4ua MOPAKUTE Ce YyBaaT BO PA3JIUIHU MAPTUIIAN HA PA3TUIHA
TeMr. 3a Ia ce OBO3MOXKM I'PyIHApame Ha MOPAaKUTe CIIOpPEeI HAPTUIMja BO PAMKHUTE Ha

ellHA TeMa, KaKO U TOJpeyBambe Ha MapTUIINUTE CIIOPEe]] HUBHUOT PeJieH Opoj, MOpaKuTe ce
gyBaar Bo Mana ( TreeMap ) KaJie KJIy4oT IIPeTCTaByBa 6pOjoT Ha HAPTHUIMjaTa, & BPEJIHOCTA

IIPETCTaBYyBa IOJPEJIEHO MHOXKECTBO oJ1 nopaku TreeSet . Bpegnocra Ha Mamara e oJ1 TUIl
TreeSet 3a ja ce OBO3MOXKH IIOAPEIyBame Ha IIOPAKUTE CIIOPE]] HUBHUOT BPEMEHCKH I1edar.
Cute TeMu BO OPOKEPOT ce TyBaaT BO eqHA Mara. KIIydoT e TekcTyaqHa Hu3a, KOjaIlTo TO
O3HaYyBa UMETO Ha TeMaTa, a BPeJHOCTa e 0bjeKT oj Kiaca Topic .

Bo oBaa 3aji1a4a Ha HEKOJIKY MECTa ce KOPUCTEHH stream oneparopu U Toa:

e Koncrpykropor Topic(String topicName, int partitionsCount) )

- Bo KOHCTPYKTOPOT ce KOPUCTU CTATUYKNOT MeToJ| range(start,end) oj Kjacara

IntStream 3a ja ce reHepupa IOTOK O Ieu O6poesu BO oncer of 1(exen) 1o 6pojor
na napruiun. [loToa cekoj 6poj o1 0BOj MOTOK co mOMOII Ha oneparopor forEach
ce KOPHUCTHU 3a JIa ce Jojlajie Tpa3Ha KOJIEKIja O/l TOPAKU 38 COOJBETHUTE NAPTUITIH.
Metosior toString() Bo kiacata Topic - Bo oBoj MeTon moKpaj KOPUCTEIHETO HA

stream omepaTopu, JONOJHATEHO Ce KOPHCTAT BrHE3JIeHH stream omepaTopu (Ha
eJIEMEHT OJ1 TOTOKOT Ha nozaroru). IIpso, ce Kpenpa 1motok oj; Map.Entry< Integer,

TreeSet<Message> >, KaJie IITO CEKO] e€JeMEHT OJ, IOTOKOT IIpeTCTaByBa €JIHA
ap-Tunyja co cure Hej3unu nopaku. CeKoj oJ1 MapoBUTE O/ MallaTa CO MOMOII Ha
OIIepaToOpPOT map IPBO ce TpaHCHOPMUPA BO TEKCTyaHA HU3A, & IIOTOA CO ITOMOII Ha
orepaTopoT collect , TEKCTyaJHUTE HU3U CE CIIOjyBaaT BO €J/lHA TEKCTyaJHa HU3a
pa3jesenu co npas3eH pej Mely HuB. Bo pamkuTe Ha map onepaTopoTr ce KOpucTar
BrHe3/leHN stream omneparopu. [IpBo, ce Kpempa MOTOK 0N TOPAKWTE BO MAPTUIIN]ATa,
HUCTUTE Ce MAIMPaaT BO HUBHATA TEKCTYaJHA pelpe3eHTallnja, & I0TOa CO KOPUCTEHE
Ha collect) , ce crojyBaaT cO HOB D€/l IIOMEr'y HUB.

import java.time.LocalDateTime;
import java.util.x*;

import java.util.stream.Collectors;
import java.util.stream.IntStream;

class PartitionDoesNotExistException extends Exception {

PartitionDoesNotExistException(String topic, int partition) {
super (String.format ("The topic %s does not have " +
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}

"a partition with number %d", topic, partition));

class UnsupportedOperationException extends Exception {

}

public UnsupportedOperationException(String s) {
super (s) ;

}

class Message implements Comparable<Message> {

}

LocalDateTime timestamp;
String message;

Integer partition;
String key;

public Message(LocalDateTime timestamp, String message,
Integer partition, String key) {

this.timestamp = timestamp;
this.message = message;
this.partition = partition;

this.key = key;
}

public Message(LocalDateTime timestamp, String message,
String key) {

this.timestamp = timestamp;
this.message = message;
this.key = key;

}

@0verride

public int compareTo(Message message) {
return this.timestamp.compareTo(message.timestamp) ;

}

@0verride

public String toString() {
final StringBuilder sb = new StringBuilder ("Message{");
sb.append("timestamp=") .append(timestamp) ;
sb.append (", message=’").append(message) .append(’\’’);
sb.append (’}?);
return sb.toString();

class Topic {

String topicName;
Map<Integer , TreeSet<Message>> messagesByPartition;
int partitionsCount;

public Topic(String topicName, int partitionsCount) {

this.topicName = topicName;
messagesByPartition = new TreeMap<>();
this.partitionsCount = partitionsCount;

IntStream.range (1, partitionsCount + 1).forEach(

i -> messagesByPartition.put(i, new TreeSet<>()));
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70 void addMessage (Message message)

71 throws PartitionDoesNotExistException {

72 Integer messagePartition = message.partition;

73 if (messagePartition == null) {

74 messagePartition = (Math.abs(message.key.hashCode()) %
75 this.partitionsCount) + 1;

76 }

77

78 if (!messagesByPartition.containsKey(messagePartition))
79 throw new PartitionDoesNotExistException(topicName,
80 messagePartition) ;

81

82 messagesByPartition

83 .computeIfPresent (messagePartition, (k, v) -> {
84 if (v.size() == MessageBroker.capacityPerTopic)
85 v.remove (v.first ());

86 v.add (message) ;

87 return v;

88 ) 8

89 }

90

91 void changeNumberOfPartitions (int newPartitionsNumber)

92 throws UnsupportedOperationException {

93 if (newPartitionsNumber < this.partitionsCount)

94 throw new UnsupportedOperationException(
95 "Partitions number cannot be decreased!");

97 else {

98 int diff = newPartitionsNumber - this.partitionsCount;
99 int size = this.messagesByPartition.size();

100 for (int i = 1; i <= diff; i++)

101 this.messagesByPartition

102 .putIfAbsent(size + i, new TreeSet<>());
103 this.partitionsCount = newPartitionsNumber;

104 T

105 }

106

107 public String toString() {

108 return String.format("Topic: %10s Partitions: %5d\niks",
109 topicName,

110 partitionsCount,

111 messagesByPartition.entrySet () .stream()

112 .map (entry -> String

113 .format ("%2d : Count of messages: %5d\n%s",
114 entry.getKey (),

115 entry.getValue () .size (),

116 lentry.getValue () .isEmpty () ?

117 "Messages:\n" +

118 entry.getValue ()

119 .stream()

120 .map (Message::toString)
121 .collect (

122 Collectors

123 .joining ("\n"))
124 UlL)

125 ).collect(Collectors. joining("\n"))

126 K

127 }

128 }

129
130 class MessageBroker {
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Map<String, Topic> topicMap;
static LocalDateTime minimumDate;
static Integer capacityPerTopic;

public MessageBroker (LocalDateTime minimumDate,
Integer capacityPerTopic) {
topicMap = new TreeMap<>();
MessageBroker .minimumDate = minimumDate;
MessageBroker.capacityPerTopic = capacityPerTopic;

}

public void addTopic(String topic, int partitionsCount) {
topicMap.put(topic, new Topic(topic, partitionsCount));
}

public void addMessage(String topic, Message message)
throws UnsupportedOperationException,
PartitionDoesNotExistException {
if (message.timestamp.isBefore(minimumDate))
return;

topicMap.get(topic).addMessage (message) ;
}

public void changeTopicSettings (String topic, int partitionsCount)
throws UnsupportedOperationException {
topicMap.get(topic).changeNumberOfPartitions (partitionsCount) ;
}

public String toString() {
return String.format ("Broker with %2d topics:\n%s",
topicMap.size (),
topicMap.values () .stream() .map(Topic::toString)
.collect(Collectors. joining ("\n"))

public class MessageBrokersTest {

public static void main(Stringl[] args) {
Scanner sc = new Scanner (System.in);

String date = sc.nextLine();
LocalDateTime localDateTime = LocalDateTime.parse(date) ;
Integer partitionsLimit = Integer.parselnt(sc.nextLine());
MessageBroker broker =

new MessageBroker (localDateTime, partitionsLimit);
int topicsCount = Integer.parselnt(sc.nextLine());

//Adding topics
for (int i = 0; i < topicsCount; i++) {
String line = sc.nextLine();
String[] parts = line.split(";");
String topicName = parts[0];
int partitionsCount = Integer.parselnt(parts[1]);
broker.addTopic (topicName, partitionsCount);

//Reading messages
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int messagesCount = Integer.parselnt(sc.nextLine());
System.out.println("===ADDING MESSAGES TO TOPICS===");
for (int i = 0; i < messagesCount; i++) {

String line = sc.nextLine();

String[] parts = line.split(";");
String topic = parts[0];
LocalDateTime timestamp = LocalDateTime.parse(parts[1]);
String message = parts[2];
if (parts.length == 4) {
String key = parts[3];
try {
broker .addMessage (topic,
new Message(timestamp, message, key));
} catch (UnsupportedOperationException
| PartitionDoesNotExistException e) {
System.out.println(e.getMessage());
}
} else {
Integer partition = Integer.parselnt(parts[3]);
String key = parts[4];
try {
broker .addMessage (topic,
new Message(timestamp, message, partition,
key)) ;
} catch (UnsupportedOperationException
| PartitionDoesNotExistException e) {
System.out.println(e.getMessage());

System.out.println(
"===BROKER STATE AFTER ADDITION OF MESSAGES===");
System.out.println(broker) ;

System.out.println ("===CHANGE OF TOPICS CONFIGURATION===");
//topics changes
int changesCount = Integer.parselnt(sc.nextLine());
for (int i = 0; i < changesCount; i++) {
String line = sc.nextLine();
String [] parts = line.split(";");
String topicName = parts[0];
Integer partitions = Integer.parselnt(parts[1]);
try {
broker.changeTopicSettings (topicName, partitions);
} catch (UnsupportedOperationException e) {
System.out.println(e.getMessage ());
}

System.out.println("===ADDING NEW MESSAGES TO TOPICS===");
messagesCount = Integer.parselnt(sc.nextLine());
for (int i = 0; i < messagesCount; i++) {

String line = sc.nextLine();

String [] parts = line.split(";");

String topic = parts[0];

LocalDateTime timestamp = LocalDateTime.parse(parts[1]);

String message = parts[2];

if (parts.length == 4) {

String key = parts[3];
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try {
broker .addMessage (topic,
new Message(timestamp, message, key));
} catch (UnsupportedOperationException
| PartitionDoesNotExistException e) {
System.out.println(e.getMessage ());
}
} else {
Integer partition = Integer.parselnt(parts([3]);
String key = parts[4];
try {
broker.addMessage (topic,
new Message (timestamp, message, partition,
key));
} catch (UnsupportedOperationException
| PartitionDoesNotExistException e) {
System.out.println(e.getMessage());

System.out.println(

"===BROKER STATE AFTER CONFIGURATION CHANGE===");

System.out.println(broker) ;

Ha ce namnmiie kjaaca Canvas BO KojalllTo Ke ce 4yBa KoJIEKIHja o1 hopMu

o1, paziuuen tui. Cekoja dpopma Tpeba jga MoxKe na ce jpobujar nadopmaruu 3a U

Ha, KOPUCHUKOT IIITO ja JOJaJI BO KOJIEKIIMjaTa, KOJKaBa IUIONITHHA U IepuMeTap uMa,

KaKO U J[a ce 0BO3MOXKHU hopMmara Jjia bujie ckaaupaHa 3a HeKOj KoeduiueHT. Bo ki1acara
Canvas /1a ce UMILJIEMEHTHAPAAT:

o npeiebuHIPAH KOHCTPYKTOP

e void readShapes (InputStream is) - MeTOJ 3a YUTarme Ha WHPOPMAIUHA 33
dopmMuTe 0/ BI€3eH MMOTOK.

— Uudopmaruute 3a cekoja dpopma ce majeHu Bo cexkoj pei. [Ipu unrame Ha

dbopmute mpBo ce unta 6poj (1 = Kpyr/2 = KBagpar/3 = HPABOArOJIHIK), A
oroa ce uuta W JI-10 Ha KOPUCHUKOT KOJIITO ja KpeupaJs ¢popmarta. [la, moroa
JIOKOJIKY CTaHyBa 300D 3a KPyr/KBajpar ce duTa O6poj 3a paJnycoT/cTpaHa-Ta
Ha KPYroT/KBaJapToT, & JIOKOJIKY € IPABOArOJHUK Ce YUTAaT JBa Opoja 3a
JOJIZKMHa U BUCHHaA Ha IIPaBOAroJIHKOT.

/I Ha KOpUCHUKOT MOpa Jia Oujie CTPUHT O J0JKUHA of 6(1ecT) 3HaIu, Ipu
IITO He Ce JIO3BOJIEHN clienujaaau 3Haru (camo Oyksu u 6pojku). JJoKoJKy
unekoj U/ we e Bo pen, na ce ¢dpin uckiy4dok oj tunn InvalidIDException
IIPU KPEUPAHETO Ha (hOpMaTa, a Co HCTUOT CIIPABETE Ce BO PAMKHU Ha, (DYHKITHjaTa
readShapes. Oxnocno, nenpasmwino W/l na #He momsievde npekuHyBame Ha
IUTAETO Ha (POPMUTE.

— Jlumensuja ua dopma ne cmee ga oume 0(myrra). Bo takos ciyuaj na ce dbpam

uCKJIyIoK of Tull InvalidDimensionException . OBOj uckjy4doK Tpeba Jja
ro IPEKUHE MOHATAMOIIHOTO YNTAhEe Ha OCTaHATUTE (DOPMU.

e void scaleShapes (String userID, double coef) - MeTOs IITO Ke 'l CKAJIUPA
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cure HOpME KpenpaHu 0J KOPDUCHUKOT userID co koedunuenror coef (Ke ru
[IOMHOXKH CUTE JiuMeH3un Ha dhopmaTa co T0j KOehUIMEHT).

e void printAllShapes (OutputStream os, boolean ascending) - MeTOJ| IITO
Ke I'l ucreyaTn (POpMUTEe HA M3JI€3EH ITIOTOK COPTHPAHU CIIOPE]I HUBHATA, IIJIOITHHA
BO PACTEYKN /OMaradky peJocye]] CIIope | BpeIHOCTa Ha IIPOMeHInBaTa ascending .

e void printByUserId (OutputStream os) - MeTOJ INTO Ke I'M ucredaTu hopMuTe
I'PYNUPAHU CIIOPE] KOPUCHHUKOT, IIPX IIITO KOPUCHHUIIUTE Ce NOIPEIEHU COPeT OpOojoT
Ha GOPMU IITO I' UMaaT KperupaHu (JIOKOJIKY TOj 6POj € UCT, TOralll CLopes] CyMaTa
Ha mwiomrtuauTe Ha hopmure). Popmure Ha 1aeH KOPUCHUK TPeHa J1a ce MOIpeIeHN
CIIOpE/T IEPUMETAPOT BO ONAl'avKU PEIOCTE.

e void statistics (OutputStream os) - MeTO] MTO Ke UCIEYATH CTATUCTHKU 38
wiomTuHUTe Ha cute hbopMu BO KoJieKImjara (min, max, average, sum, count).

Bunejkn mocrojar Tpu paznudHu TUIOBU Ha HOPME BO 3adaTa, IPBO ce aeduHIpPa
IShape wuHTEpPdEjCOT BO KOj Ce JEeKJIAPUPAHU TPU METOJIU 38 OCHOBHUTE (DYHKITMOHATHOCTH

Ha Koja buio dgopma. [loroa, ce nedpunupa ancrpakTHara Kiaca Shape Koja ro MMILJIEMEH-
tupa uHTepdejcor IShape u BO Hea ce UyBaaT CUTE 3a€IHUYKU MOJIUEbA HA PASJIMTHUTE
dopmu. O oBaa Kitaca ce u3BejieHu kjaacure Circle , Square u Rectangle 3a coojBeTHU-
Te TunoBu Ha dpopmu. PopmuTe ce dyBaaT Kako JUCTA 0J 00jekTu o Tun IShape BO paMKu

Ha KJjacaTa Canvas .

Bo kiiacata Canvas, stream onepaTopure ce yrnoTpeOeHH BO:

e Meronor scaleShapes(String userId, double coef) - IIpBo, ce kpeupa IOTOK
oz, cure hbopMu U ucTuTe Ce (PUITUPAAT CIIOpPE]l HAMETHATHOT KPUTEPUYM (BpeIHOCTA
Ha npomenansBara ID e egmakBa Ha BPEIHOCTa Ha IIPBUOT apryMeHT Ha METOJOT.
[Toroa co omeparopor forEach, cekoja oj mporyinrenutre (GpopMu ce CKaaupa co
KoepUIMEHTOT JaJleH KaKO BTOD apryMeHT Ha OBOj METO/.

e Meronor printByUserId(OutputStream os) - Bo oBoj Merom co momorir Ha KOJIEeK-

TOpPOT groupingBy , IpBO ce Kpeupa Malla BO Koja Kiayd € ID -To Ha KOPUCHHUKOT, &

BpeJIHOCTa Ha Marara e MHOxKecTBO ( TreeSet ) oj cure hopMu KpeUpaHu O CTpaHa
na Toj kopucuuk. [loroa, cute popMu BO COIIACHOCT CO KPEUPAHUOT KOMIIAPATOP
ce TOoJpeayBaaT W CO IIOMOIN Ha orepaTopoT foreach ce medarar moTpebHHTE
nadopMaIuu 3a cekoja popma.

e Merosior statistics(OutputStream os) - Co nomorr Ha onepaTopor mapToDouble ,
IIOTOKOT Ha (POPMH BO OBOj METO/I Ce KOHBEPTUPAa BO IIOTOK OJI JEIUMAaJJIHA OpOoeBH
(cekoj merumasier 6poj ja IpeTcraByBa IUIONITHHATA Ha cooaserHara dopma). Ha
PE3YJITAHTHUOT ITOTOK, CO IIOMOIII HA TePMUHAJHHUOT ollepaTop summaryStatistics
ce nobwBa nudopMaImja 3a MEHIMYMOT, MAKCUMYMOT, IIPOCEKOT, cyMaTa u OpOjoT Ha
JenUMaJIHITe OpoeBn (BaHI/IHIaHI/I BO 0bjekT oj1 Kjacara DoubleSummaryStatistcs )

import java.io.*;
import java.util.x*;

import java.util.stream.Collectors;

interface IShape {
String getID();

double getArea();

double getPerimeter ();
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12 void scale(double coef);

13 }

14

15 class InvalidDimensionException extends Exception {
16 InvalidDimensionException () {

17 super ("Dimension O is not allowed!");

21 class InvalidIDException extends Exception {

23 public InvalidIDException(String id) {
24 super (String.format ("ID %s is not valid", id));
25 }

26 }

27

28 abstract class Shape implements IShape {
29 String id;

3(

31 public Shape(String id) {

32 this.id = id;

33 }

34

35 @0verride

36 public String getID() {

37 return id;

38 }

3¢

10 @0verride

41 public String toString() {

12 return id;

13 }

44 }

15

16 class Circle extends Shape {

47

18 private double radius;

19

50 public Circle(String id, double radius) {

51 super(id) 8

52 this.radius = radius;
53 ¥

54

55 @0verride

56 public double getArea() {
57 return Math.pow(radius, 2) * Math.PI;
58 3

60 @0verride
61 public double getPerimeter () {
62 return 2 * radius * Math.PI;

63 }

65 @0verride
66 public void scale(double coef) {
67 radius *= coef;

68 }

6¢

70 @0verride

71 public String toString() {

72 return String
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.format ("Circle: Y%s Radius: %.2f Area: " +
"%.2f Perimeter: %.2f",
id, radius, getArea(), getPerimeter ());
}
}

class Square extends Shape {

}

double a;

public Square(String id, double a) {
super (id) ;
this.a = a;

@0verride

public double getArea() {
return Math.pow(a, 2);

}

@0verride
public double getPerimeter () {
return 4 * a;

}

@0verride
public void scale(double coef) {
a *x= coef;

}

@0verride
public String toString() {
return String
.format ("Square: %s Side: %.2f Area: " +
"%.2f Perimeter: %.2f",
id, a, getArea(), getPerimeter ());

class Rectangle extends Square {

double b;

public Rectangle(String id, double a, double b) {
super (id, a);
this.b = b;

@0verride
public double getArea() {
return a * b;

}

Qverride
public double getPerimeter () {
return 2 * a + 2 * b;

}

@0verride
public void scale(double coef) {
super.scale(coef);
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%.2f Area: " +

b *= coef;
}
@0verride
public String toString() {

return String

.format ("Rectangle: Y%s Sides: %.2f,
"%.2f Perimeter: %.2f",
id, a, b, getArea(), getPerimeter());
}
}

class ShapeFactory {

private static boolean checkId(String id) {
if (id.length() != 6)
return false;

for (char c : id.toCharArray()) {

if (!Character.isLetterOrDigit(c))
return false;

return true;

}

public static IShape createShape(String line)

throws InvalidDimensionException, InvalidIDException {

String[] parts = line.split("\\s+");
int type = Integer.parselnt(parts[0]);
String id = parts[1];
if (!checkId(id))

throw new InvalidIDException(id);

double firstDimension = Double.parseDouble (parts[2]);

if (firstDimension == 0.0)
throw new InvalidDimensionException();

if (type == 1) {
return new Circle(id, firstDimension) ;
} else if (type == 2) {
return new Square(id, firstDimension);
} else {
double secondDimension = Double.parseDouble(parts[3]);
if (secondDimension == 0.0)

throw new InvalidDimensionException();

return new Rectangle(id, firstDimension,

}

class Canvas {
List<IShape> shapes;

public Canvas () {
shapes = new ArraylList<>();

}

public void readShapes (InputStream is)
throws InvalidDimensionException {
Scanner sc = new Scanner (is) ;
while (sc.hasNextLine ()) {

secondDimension) ;
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String line = sc.nextLine();

try {
shapes.add (ShapeFactory.createShape (line));

} catch (InvalidIDException e) {
System.out.println(e.getMessage());

}

}
}

public void scaleShapes (String userID, double coef) {
shapes.stream() .filter (shape -> shape.getID().equals(userID))
.forEach(shape -> shape.scale(coef));
}

public void printAllShapes (OutputStream os, boolean ascending) {
Comparator <IShape> shapeComparator =
Comparator.comparing (IShape::getArea)
.thenComparing (IShape::getID) ;
if (!ascending)
shapeComparator = shapeComparator.reversed() ;

PrintWriter pw = new PrintWriter (os);
shapes.stream()
.sorted (shapeComparator)
.forEach(pw::println) ;
pw.flush();
}

public void printByUserId(OutputStream os) {
PrintWriter pw = new PrintWriter (os);
Comparator <IShape> shapeComparator =
Comparator.comparing (IShape::getPerimeter)
.thenComparing (IShape::getID) .reversed();
Map<String, Set<IShape>> result = shapes.stream()
.collect(Collectors.groupingBy(
IShape::getlD,
Collectors.toCollection (
() -> new TreeSet<>(shapeComparator))

));

Comparator <Map.Entry<String, Set<IShape>>> entryComparator =
Comparator
.comparing (entry -> entry.getValue().size());

result.entrySet () .stream()
.sorted (entryComparator.reversed () .thenComparing(
entry -> entry.getValue().stream()
.mapToDouble (IShape::getArea) .sum()))

.forEach(entry -> {
pw.println("Shapes of user: " + entry.getKey());
entry.getValue () . forEach(pw::println);

B

pw.flush();
}

public void statistics(OutputStream os) {
PrintWriter pw = new PrintWriter (os);
pw.println(shapes.stream() .mapToDouble (IShape::getArea)
.summaryStatistics ());
pw.flush();
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}
public class CanvasTest {

public static void main(Stringl[] args) {
Canvas canvas = new Canvas();

System.out.println ("READ SHAPES AND EXCEPTIONS TESTING");
try {
canvas .readShapes (System.in) ;
} catch (InvalidDimensionException e) {
System.out.println(e.getMessage());
}

System.out.println ("BEFORE SCALING");
canvas .printAllShapes (System.out, true);
canvas.scaleShapes("123456", 1.5);
System.out.println ("AFTER SCALING");
canvas .printAllShapes (System.out, false);

System.out.println ("PRINT BY USER ID TESTING");
canvas .printByUserId (System.out);

System.out.println ("PRINT STATISTICS");
canvas.statistics (System.out);

3a morpebuTe Ha MUHUCTEPCTBOTO 3a 3[PaBCTBO MOTPEOHO € J1a e HAIIPABH
aIIIKaIja Koja Ke TM MeHaIupa KOPUCHUIIUTE HA AIlJINKAINjaTa U HUBHUTE KOHTAKTH
co xkou 6use Bo G6am3una. /la ce medunupa kinaca StopCorona u 3a mcrara Ja ce
UMILIEMEHTUPAAT:
e 1penedUHUPAH KOHCTPYKTOD
e wveto; void addUser (String name, String id) - mTo Ke peructpupa HOB KOPUC-

HUK Ha allTuKarujaTa. /JoKoJKy BeKe ITOCTOM KOPUCHUK CO TaKBO id , METOJIOT
Tpeda fa dpiu nckiaydok o tunl UserIdAlreadyExistsException .

e Metoy void addLocations (String id, List<ILocation> ilLocations) - 1mTo
3a KopucHuKOT co /I mcro Kako IPBHOT apryMeHT, Ke I'l PErUCTPUPA CHTE
HETOBU JleTeKTUpaHu JioKanuu. ILocation e mHTepdejc m uctuor obesdesysa
nHGOpMaIuy 33 JO/KUHATA U IIHPUHATA Ha JIOKAIjaTa, KaKO U BPEMeTO KOra e
JEeTeKTUpaHa Taa JIOKAIH]a.

e Meron void detectNewCase (String id, LocalDateTime timestamp) - miTo
CHMYJ/IMpa IIpUjaByBaibe Ha [J3/leH KOPUCHHUK JIeKa e HOcuTesI Ha BUpPYycoT. lIpsuor
apryMesT e HerosoTo I/I, a BTopuoT € BpeMeTo Kora KOPUCHHKOT LIPUjaBUI JeKa
€ HOCHTE!I.

e Meron Map<User, Integer> getDirectContacts (User u) - mTo Ke Bpaka
Malla BO KOja KJIydeBU ce CUTe OJINCKI KOHTaKTH Ha KOPHCHKOT U, a COOJIBETHHUTE
BPEJHOCTH BO MaliaTa ce OpojoT Ha OCTBApEHU OJINCKH KOHTAKTU CO KOPHCHUKOT
u.

e Meron Collection<User> getIndirectContacts (User u) - mro Ke Bpaka
KOJIEKIIN]a O/ MHIMPEKTHUTE KOHTAKTH Ha KOPUCHUKOT U . 3a MHIAMPEKTHN KOHTAKTI
ce MHCJIAT OJMCKNATE KOHTAKTH Ha JUPEKTHUTE KOHTAKTU Ha U, IPU IITO €JeH
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KOPUCHUK HE MOXKe Jia 6ujie U JUPEKTEeH W WHIANPEKTEH KOHTAKT Ha, HEKOj JPYT
KOPUCHUK.

e Meron void createReport () - mrro Ke Kpewpa u ucredaru usdsemiraj 3a M3
BO KOj 3a CUTE KOPUCHUIIM HOCUTEJU HA BUPYCOT Ke UCIevaTu WHPOPMAIUUA BO
cJIeTHIOT (POpPMAT:

[user_name] [user_id] [timestamp_detected]

Direct contacts:

[contactl_name] [contactl_first_five_letters_of_id]
[number_of_detected_contactsi]

[contact2_name] [contact2_first_five_letters_of_id]
[number_of_detected_contactsi]

[contactN_name] [contactN_first_five_letters_of_id]
[number_of_detected_contactsN]

Count of direct contacts: [sum]

Indirect contacts:

[contactl_name] [contactl_first_five_letters_of_id]
[contact2_name] [contact2_first_five_letters_of_id]

[contactN_name] [contactN_first_five_letters_of_id]
Count of indirect contacts: [count]

e JlomosrHUTEIHO, HA KPAjOT HA M3BEIITAjOT & Ce UCIIeYaTh IMPOCEIHNOT O6pPoj Ha
JUPEKTHY ¥ WHINPEKTHU KOHTAKTU Ha KOPHCHUIMTE, KOUIITO C€ HOCUTEIHN Ha
Kopomna Bupycor.

Sabeserka;

[ ] BJII/ISOK KOHTAaKT C€ MUCJJIN KOHTAKTOT Ha ILBajIla KOPHUCHUIIN KOI'a €BKJINIO0BOTO
pacrojaHue moMery HeKoja Ol HUBHUTE JIOKAIUN € <=2 , a BpEMEHCKOTO PacTOjaHue
Ha COOJIBETHO M3MEPEHUTE JIOKAIUH € HOMAJIO 0 5(IeT) MUHYTH.

e Hocurennre HAa BUPYCOT Ha ce€ COPTUPAHU CIIOPEI BPEMETO KOTra Ce JeTEeKTHPAHU
JEeKa CE€ HOCHUTEJIN. ,HI/IpeKTHI/ITe KOHTaKTH Ha HOCHUTEJIUTE Ja 6I/I,Z[aT COpTHUpaHn
criopet OpojoT Ha ocTBapeHu OJIMCKY KOHTAKTHU BO ONaradku peaocies. NainpexkTHu-
Te KOHTaKTH JIa C€ COPTUPAHU JIEKCUKOI'PACKH CIIOPEl HUBHOTO UMe, & JTIOKOJIKY
ce uctu cropen /I Ha KOPUCHUKOT.

Bo kiacara StopCoronaApp mHbOpManuuTe 3a CUTe KOPUCHUIM HA allJINKAIlAjaTa ce
4qyBaaT BO Mmanara userByIdMap, Bo koja kiyd e M/I-To HA KOPUCHUKOT, a BPEIHOCT €
objekT oj1 kiyacara User . JlomosHuTesHO, BO OBaa KJlaca dyBaMe yIITe €J[Ha Malla 3a
KOPHUCHUIIUTE Ha aluimKalujara kou ce nndunupanu oj Bupycor KOBUJI-19. Bo osaa
Marna, kiay4dor e NJI-to Ha nunduimpannor KOPUCHUK U BPEIHOCTA € BPEMEHCKH I1eYaT KOra
KOPUCHHUKOT € TIpujaBeH Kako nHduimpan (00jekT ox Kiacata LocalDateTime ).

Stream omepaTopu BO Kyacata User ce kopucrtaT Bo countCloseContacts(User
otherUser) werojsor. Toj Kako pe3yarar ro Bpaka OpojoT Ha OJUCKH KOHTAKTH HA
KOpuCcHUKOT co otherUser . IIpBo, ce kopuctn flatMapToInt omepaTopoT KOjIITO ja
MaInmpa ceKoja i-Ta JoKaluja Ha this KOPHCHHUKOT BO MOTOK oj mesn 6poesn ( IntStream ).
Ogoj morok e cocraBen oji 6poeute 0 u 1 u O3HAUyBa JaJM i-TaTa U j-TaTa JOKAIHja
I'M WCIOJHYBaaT KPUTEPUYyMOT 3a OJIM30K KOHTAKT (j-TaTa JIOKAIWja I'M IIPETCTABYBa
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JlokarunTe Ha KopucHukor otherUser ). Ha kpajor, orkako e mobmen IntStream ce
[TIOBUKYBa TEPMUHAJHUOT OIEPATOP Sum KOjIITO BpaKa BKyIeH Opoj Ha cuTe OJMCKu
KOHTaKTHU Mer'y JiBaTa KOPUCHUIIH.

Bo kiracata StopCoronalpp , stream oreparopuTe ce yIoTpeOeHU BO METOIUTE:

e Meronor Map<User, Integer> getDirectContacts(User u) - Bo pamku Ha 0BOj

METOJI, IPBO Ce Kpeupa MOTOK O] CUTe KOPUCHUIM Ha aliuKamujaTa (BPeIHOCTHTE
ox Manara userByIdMap ). O Toj IOTOK e OTCTpaHyBa KOPHCHUKOT U KAKO U CHTE
KOPHUCHUIM KO HEMAAT OTCTBAPEHO GJIM30K KOHTAKT CO KOPUCHUKOT u (co yrmorpeba
na omeparopor filter . Iloroa, co omeparopor forEach cekoj oj ocTaHaTHTe
KOPUCHUITU Ce CMeCTYBa BO MaIlla, KaJIeITO KJIyY € KOPUCHUKOT, & BPEIHOCT € OPojoT
Ha OJIMCKM KOHTAKTH CO KOPUCHUKOT U .

Meronor Collection<User> getIndirectContact(User u) - Bo cornacrocT co
baparbaTa HaBEJIEHN BO 33/ia4aTa 3a WHIUPEKTHU KOHTAKTU Ha €JeH KOPUCHUK Ce
cMeTaaT cuTe OJIMCKU KOHTAKTH HAa HETOBUTE JUPEKTHU KOHTAKTU. 3a Taa IeJl,
pesyaraToT of MeronoT getDirectContacts co omeparopor flatMap ce manmpa
CEKO] JIUPEKTEeH KOHTAaKT Ha U BO HEI'OBUTE JIMPEKTHU KOHTAKTU WU CUTE THE Ce
arperupaaT Bo Stream<User> . O oBHe KOPUCHUIIN Ce OCTPAHyBaaT THE IITO Ce BeKe
€BUJICHTUPAHN KaKO JUPEKTHU KOHTAKTH, KaKO U CAMHOT KOPHUCHHUK U CO ITOMOIII
na oreparopor filter . IlpomyriTennre KOPUCHHUIM ce cOOMpAaaT BO IMOIAPEICHO
MHOXKeCTBO TreeSet €O OMOII Ha KOJICKTOD.

Metomor void createReport() - Bo oBoj MeTox ce Kpempa IOTOK Ha HAPOBU KJIyU-
BPEJIHOCT OJ] MallaTa Ha MHGUIUpaHU KopucHuim. McTtror moTok ce mojpejiyBa
co olepaTopoT sorted CcIOpe]I BPEJHOCTA Ha IAPOT KJiyd-BpepHoctT. [loroa, co
onepaTopor forEach 3a cekoj map ce moBuKyBa MeTonoT printInfectedUserEntry .

import java.time.Duration;

import java.util.x*;

import java.time.LocalDateTime;
import java.util.stream.Collectors;

interface ILocation {

}

double getLongitude () ;
double getLatitude();

LocalDateTime getTimestamp () ;

class LocationUtils {

public static double distanceBetween(ILocation locationl,
ILocation location2) {
return Math.sqrt(Math.pow(locationl.getLatitude() -

location2.getLatitude (), 2)
+ Math.pow(
locationl.getLongitude () - location2.getLongitude(),
2));

}

public static double timeBetweenInSeconds (ILocation locationi,
ILocation location2) {
return Math.abs (Duration.between(locationl.getTimestamp (),
location2.getTimestamp ()).getSeconds ());
}

public static boolean isDanger (ILocation locationi,
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return distanceBetween(locationi,

ILocation location2) {

location2) <= 2.0 &&

timeBetweenInSeconds (locationl, location2) <=

}

7 class User {

String id;
String name;

List<ILocation> locations;

public User(String id,

this.id =
this.name
locations

}

id;

name ;
new ArrayList<>();

String name) {

public void addLocations(List<ILocation> ilLocations) {
locations.addAll (iLocations) ;

}

public String complete() {
return String.format("Ys %s", name, id);

}

public String hidden() {
return String.format("%s %s***", name, id.substring(O0,

}

public int countCloseContacts(User otherUser) {
return locations.stream()

.flatMapToInt (i

300;

4));

-> otherUser.locations.stream()

.mapToInt (j -> LocationUtils.isDanger (i,
1 : 0))
.sum () ;

}
@0verride
public boolean equals(0Object o) {

if (this == o0) return true;

if (o == null || getClass() !'= o.getClass()) return false;

User user

return Objects.equals(id,

@0verride

(User) o;

public int hashCode () {
return Objects.hash(id);

}

public String getId() {

return id;

}

public String getName () {

return name;

}
}

user .id) ;

class UserAlreadyExistException extends Exception {

String id;

j) ?
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public UserAlreadyExistException(String id) {
super (String.format ("User with id %s already exists", id));

s class StopCoronalApp {

Map<String, User> userByIdMap;
Map<String, LocalDateTime> infectedUsersByIdMap;

StopCoronalApp () {
userByIdMap = new HashMap<>();
infectedUsersByIdMap = new HashMap<>();

public void addUser (String name, String id)
throws UserAlreadyExistException {
if (userByIdMap.containsKey(id))
throw new UserAlreadyExistException(id);
userByIdMap.put (id, new User (id, name));
}

public void addLocations (String id, List<ILocation> locations) {
userByIdMap.get (id) .addLocations (locations);
}

public void detectNewCase(String id, LocalDateTime timestamp) {
infectedUsersByIdMap.put (id, timestamp) ;
}

public Map<User, Integer> getDirectContacts(User u) {

Map<User, Integer> result =

new TreeMap<>(Comparator.comparing(User::getId));
userByIdMap.values () .stream()

.filter (user -> !user.equals(u))

.filter (user -> user.countCloseContacts(u) != 0)

.forEach(user -> result

.put (user, u.countCloseContacts (user)));

return result;

}

public Collection<User> getIndirectContact (User u) {
Comparator <User> comparator =
Comparator.comparing (User::getName)
.thenComparing (User::getId));
Map<User, Integer> directContact = getDirectContacts(u);
return directContact.keySet().stream()
.flatMap (user -> getDirectContacts (user).keySet ()
.stream())
.filter (user -> !directContact.containsKey (user) &&
luser.equals (u))
.collect(Collectors.toCollection (
() -> new TreeSet<>(comparator)));

public void createReport () {



112 I'masa 5. Stream API

List<Integer> countOfDirectContacts = new ArrayList<>();
List<Integer> countOfIndirectContacts = new ArrayList<>();

infectedUsersByIdMap.entrySet () .stream()
.sorted (Map.Entry.comparingByValue ())
.forEach(entry -> printInfectedUserEntry(entry,
count0OfDirectContacts,
count0OfIndirectContacts)) ;

System.out.printf ("Average direct contacts: %.4f\n",
countOfDirectContacts.stream() .mapToInt (i -> i)
.average () .getAsDouble ());
System.out.printf ("Average indirect contacts: %.4f\n",
countOfIndirectContacts.stream() .mapToInt (i -> i)
.average () .getAsDouble ());

}

private void printInfectedUserEntry (

Map .Entry<String, LocalDateTime> entry,

List<Integer> countsOfDirectContacts,

List<Integer> countsOfIndirectContacts) {
User user = userByIdMap.get(entry.getKey());
System.out

.printf ("%s %s\n", user.complete(), entry.getValue());

System.out.println("Direct contacts:");

Map<User, Integer> directContacts = getDirectContacts (user);

directContacts.entrySet () .stream()
.sorted (Map.Entry
.comparingByValue (Comparator.reverseOrder ()))
.forEach(e -> System.out
.printf ("%s %d\n", e.getKey().hidden(),
e.getValue()));

int countOfDirectContact =
directContacts.values () .stream() .mapToInt (i -> i)
.sum () ;
System.out.printf ("Count of direct contacts: %d\n",
countOfDirectContact) ;
countsOfDirectContacts.add (countOfDirectContact) ;
System.out.println("Indirect contacts: ");

Collection<User> indirectContacts = getIndirectContact (user);
indirectContacts.forEach(u -> System.out.println(u.hidden()));
System.out.printf ("Count of indirect contacts: %d\n",
indirectContacts.size());
countsOfIndirectContacts.add(indirectContacts.size());

public class StopCoronaTest {

public static double timeBetweenInSeconds (ILocation locationi,
ILocation location2) {
return Math.abs(Duration.between(locationl.getTimestamp (),
location2.getTimestamp ()) .getSeconds ());
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public static void main(String[] args) {
Scanner sc = new Scanner (System.in);

StopCoronaApp stopCoronaApp = new StopCoronalApp();
while (sc.hasNext()) {
String line = sc.nextLine();

String[] parts = line.split("\\s+");

switch (parts[0]) {
case "REG": //register

String name = parts[1];
String id = parts[2];
try {

stopCoronalpp.addUser (name, id);

} catch (UserAlreadyExistException e) {
System.out.println(e.getMessage ());

}

break;

case "LOC": //add locations

id = parts[1];

List<ILocation> locations = new ArrayList<>();

for (int i = 2; i < parts.length; i += 3) {
locations.add(createLocationObject (parts[i],

parts[i + 1], parts[i + 2]));

}
stopCoronalApp.addLocations (id, locations);
break;

case "DET": //detect new cases

id = parts[1];

LocalDateTime timestamp =
LocalDateTime.parse(parts[2]);

stopCoronalApp.detectNewCase (id, timestamp);

break;

case "REP": //print report
stopCoronaApp.createReport ();
break;

default:
break;

private static ILocation createlLocationObject(String lon,
String lat,
String timestamp) {
return new ILocation() {
@0verride
public double getLongitude () {
return Double.parseDouble(lon);

}

@0verride
public double getLatitude () {
return Double.parseDouble(lat);

3

@0verride
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public LocalDateTime getTimestamp () {
return LocalDateTime.parse(timestamp) ;

}

Ila ce medunupa knacara GenericCollection BO KOjaIllTO K€ Ce 4yBaaT
eJIEMEHTHU KO Tpeba Jia ce CIOPEJINBU U €JIEMEHTH KO UMAAT BPEMEHCKH MOMEHT Ha
Kpeupame. Kiacara ga 11 OBOSMOXKY CJIETHUTE METOJIH:

e void addGenericItem (String category, T element) - MeTOJ 3a JIOJABAHE
Ha HOB eJIEMEHT BO JlaJleHa KaTeropuja

e Collection<T> findAllBetween (LocalDateTime from, LocalDateTime to)
- METOJ KOJIITO Ke BpaTU KOJIEKIMja OJ[ CUTE €JIEMEHTU IITO ce HaoraaT BO
MHTEPBAJIOT Ha JATYMHU JIaJleH KaKO apryMeHTH Ha (DYyHKIHjaTa.

e Collection<T> itemsFromCategories (List<String> categories) - meron
ITO K& BpaTu OpPOj HA €JIEMEHTHU IIITO Ce HAOraaT BO KATEIOPUUTE TAJIEHU KAKO
apryMeHT Ha (DYHKIHIjaTa.

e public Map< String, Set<T> > byMonthAndDay() - Bpaka Malla BO KOjaIlITO
eJIEMEHTUTE Ce IPYNUPAHU CIOPE] HUBHUOT timestamp (II0TOYHO MECenoT u JIeHOT
crmoenu co - um3Mery HuB mp. 12-30, 6e3 pasiuka Ha rogumuara). Mecenor ce
J100uBa co MOBHUK Ha MeToJ0oT getMonth() , a menor getDayOfMonth() .

e public Map<Integer, Long> countByYear() - Bpaka maIia BO KOjaIlITO KJIy4IeBU
ce CHTe TOAWHU KOTa MMa KPEWpPaHM HEKOj eJIeMEHT, & COOJBETHATa BPETHOCT €
OpojoT Ha eJIeMEHTU KPENPAHU BO Taa I'OJIHA.

CekaJie KaJie IMTO UMa, KOJIEKITHja O] eJIEMEHTH, NCTUTE Tpeba J1a OUmaT mompeeHn

BO omaravky peaocsien

Bo pemennero Ha oBaa 3ajada Tpeba jia ce ynorpedar reHepuid. 3a Taa IieJi, IPBO
Tpeba Ja ce yTBPAU KAaKO TOYHO Ja ce JeduHUpa TeHEePUIKUOT TUll T W KOU Ce HErOBHUTE
orpannyyBamba. O 6apamaTa BO 3a/1a4aTa, [IPOU3JIEryBaaT ABe orpaHndyBamba: EieMenTuTe
Ja MOXKe Ja Ce CIopeayBaaT W Ja MMaaT CBOj BpeMmeHcknm medarT LocalDateTime . Op
OTPAHUYIYBAIETO JIeKa eJeMeHTUTe Tpeba Jia ce CIIopeyBaaT, MOXKe JIa Ce 3aKJIydHu JeKa
T Tpeba Jda TO MMILIEMEHTHPA TeHEPUIKUOT nHTepdejc Comparable<T> . Om BTOpPOTO

OTrpaHUYyBalbe, MOXKe JIa Ce 3aKJIy4u Jeka Turnor T Tpeba Jia uMmijieMeHTHpa uHTepdejc
co meroy getTimestamp (unrepdejcor IHasTimestamp ). Oz oBa mpousserypa Jeka

T extends Comparable<T> & IHasTimestamp e jedunHHIEjaTa HA TEHEPUIKUAOT TUI T .

Bo knacara GenericCollection ce 4yBaaT FeHEPUIKUTE €JIEMEHTH I'PYIUPAHU CIIOPE]
HUBHATa KaTeropuja BO Malla KaJe ITO KJIydoT € UMEeTO Ha KaTeropujara, a BPeIHOCTa €
MHOXKECTBO O], T€eHEPUUKUTE €JIeMEHTH IIITO IpUraraaT BO COOJIBETHATA KaTeropuja.

Bo kiracara GenericCollection<T> Ha HEKOJIKYy MeCTa Ce yIoTpebeHn stream omepa-
TOPHU:

e Meronor Collection<T> findAllBetween(LocalDateTime from, LocalDateTime
to) - Bo oBoj meron, co momorn Ha omeparopor flatMap mnpBO ce m3pamMHyBa
KOJIEKIIIjaTa OJf MHOYKECTBA OJ] "eHePUYIKH eJIeMEeHTH BO KOJIEKITHja O]l T€eHEPUIKN
estemenT. [lo uzpaMuyBameTo ce GUATPUPAAT €JIEMEHTUTE YUU BPEMEHCKU MEeYIAT
e momery BpeMmMeHCKHOT medar from u to . Ha kpajor, co momorn Ha omeparopoT

collect ce cobupaar cuTe IPOILYIITEHN eJIEMEHTH BO HOIpeIeHO MHOKecTBO ( TreeSet ).

e Meronor Collection<T> itemsFromCategories (List<String> categories)
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- Bo oBoj merog, mpBo ce duarupaar KareropunTe O MalaTa IITO IIPUIATaaT BO
smcrara categories . Iloroa, mporymnireHnTe KaTeropuu ce MallmpaaT CO TOMOII

Ha flatMap omepaTopoT BO HMOTOK OJ I'€HEPUYKUTE e€JIeMeHTU KOU HpuliaraaT Ha
coomBeTHUTE KaTeropuu. Ha KpajoT, TOBTOPHO KaKO U BO MPETXOJAHUOT METOJ UCTUTE
ce arperupaar BO IIOJPeIeHO MHOXKECTBO.

Meromor Map< String, Set<T> > byMonthAndDay() - Bo oBoj meToj1, ncTO Kako
1 BO IIPBHUOT METO/, IIPBO CE€ U3PpaMHYyBaaT CUTE€ I'EHEPUYIKU €JIEMEHTH BO IIOTOK O[]
remepuyku ejaementu. [loToa, co momorr Ha collect omepaTopor u groupBy Kojiek-
TOPOT ce cOOMpaaT CUTE e€JEMEHTH BO Mala KaJje KIy4oT € TEeKCTyaJHa HHU3a BO
dopmar mecer-en (mpBroOT aprymenT Bo groupBy mosmkot). Bpennoct e moapeeno
MHOZKECTBO O/ CUTE€ €JIEMEHTH YN BPpEMEHCKHU I1e4daT € BO TOj JIeH 1 Mecel] (TpeTI/IOT
apryMeHT Bo groupBy mosukor). Pesysrantnara mana e o tunt TreeMap (nedunupana

PEKY BTOPHOT apryMEHT BO groupBy MOBHKOT).

Metonor Map<Integer,Long> countByYear() - OBoj MeTO/| € KOMIUIETHO aHAJIOT€H
Ha, [IPETXOIHIOT U UCTHOT Ce PA3/INKyBa CaMo BO OJHOC Ha arperalyjaTa Ha eJIeMEeHTHATE
HallpaBeHa CO groupBy omeparopor. Bo 0BOj MeToJ, esleMeHTHTE ce Ipynupaar

CIIOpEJI, TOIMHATA OJ] BDEMEHCKHUOT nevar (IPBUOT apIyMeHT BO groupBy IOBHKOT),
a pe3yJITaTOT € BKyIHUOT OPOj Ha €JIEMEHTH BO PAMKU Ha Taa TOJIMHA.

import java.time.LocalDateTime;
import java.util.x*;
import java.util.stream.Collectors;

interface IHasTimestamp {

LocalDateTime getTimestamp () ;

class IntegerElement

implements Comparable<IntegerElement>, IHasTimestamp {

int value;
LocalDateTime timestamp;

public IntegerElement (int value, LocalDateTime timestamp) {

this.value = value;
this.timestamp = timestamp;
}
@0verride

public LocalDateTime getTimestamp () {

return timestamp;

}

@0verride
public int compareTo(IntegerElement o) {

return Integer.compare(this.value, o.value);

}

@0verride
public String toString() {

return "IntegerElement{" +
"value=" + value +
", timestamp=" + timestamp +

7}7;
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38}

39

10 class StringElement

41 implements Comparable<StringElement >, IHasTimestamp {
12

13 String value;

44 LocalDateTime timestamp;

15

46

a7 public StringElement (String value, LocalDateTime timestamp) {
18 this.value = value;

49 this.timestamp = timestamp;

50 }

51

52 @0verride

53 public LocalDateTime getTimestamp () {
54 return timestamp;

55 }

56

57 @0verride

58 public int compareTo(StringElement o) {
59 return this.value.compareTo(o.value);
60 }

61

62 @0verride

63 public String toString() {

64 return "StringElement{" +

65 "value=’" + value + ’\’’ +

66 ", timestamp=" + timestamp +
67 919 5

68 }

69 }

70

71 class TwoIntegersElement

72 implements Comparable<TwoIntegersElement>, IHasTimestamp {
73

74 int wvaluel;

75 int value2;
76 LocalDateTime timestamp;

78 public TwoIntegersElement (int valuel, int value2,

79 LocalDateTime timestamp) {
80 this.valuel = valuel;

81 this.value2 = value2;

82 this.timestamp = timestamp;

83 X

84

85 @0verride

86 public LocalDateTime getTimestamp () {

87 return timestamp;

88 }

89

90 @0verride

91 public int compareTo(TwoIntegersElement o) {

92 int cmp = Integer.compare(this.valuel, o.valuel);
93 if (cmp != 0)

94 return cmp;

95 else

96 return Integer.compare (this.value2, o.value2);
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@0verride
public String toString() {
return "TwoIntegersElement{" +
"valuel=" + valuel +
", value2=" + value2 +
", timestamp=" + timestamp +

)});

"}

class GenericCollection<T extends Comparable<T> & IHasTimestamp> {
Map<String, Set<T>> mapByCategory;

GenericCollection() {
mapByCategory = new HashMap<>();
}

public void addGenericItem(String category, T element) {
mapByCategory.putIfAbsent (category, new TreeSet<>());
mapByCategory.computelfPresent (category, (k, v) -> {
v.add(element) ;
return v;
IO
}

public Collection<T> findAllBetween(LocalDateTime from,
LocalDateTime to) {
return mapByCategory.values () .stream()
.flatMap(Collection::stream)
.filter(t -> t.getTimestamp().isAfter (from) &&
t.getTimestamp () .isBefore(to))

.collect (Collectors.toCollection(() -> new TreeSet<T>(

Comparator.reverseOrder ())));

}

public Collection<T> itemsFromCategories(
List<String> categories) {
return mapByCategory.keySet () .stream()
.filter (categories::contains)
.flatMap(category -> mapByCategory.get(category)
.stream())

.collect (Collectors.toCollection(() -> new TreeSet<T>(

Comparator .reverseOrder ())));

public Map<String, Set<T>> byMonthAndDay () {
return mapByCategory.values () .stream()
.flatMap(Collection::stream)
.collect(Collectors.groupingBy (
element -> String.format("02d-%024",
element.getTimestamp ()
.getMonthValue (),
element .getTimestamp ()
.getDay0fMonth ()),
TreeMap: :new,

Collectors.toCollection(() -> new TreeSet<T>(

Comparator.reverseOrder ()))

));
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public Map<Integer, Long> countByYear () {
return mapByCategory.values().stream()
.flatMap(Collection::stream)
.collect(Collectors.groupingBy (
element -> element.getTimestamp().getYear (),
TreeMap: :new,
Collectors.counting ()
)5
}

private String getDayAndMonth (T element) {
return String.format("%02d-%024",
element .getTimestamp () . getMonthValue (),
element .getTimestamp () .getDay0fMonth ());
}

private Integer getYear (T element) {
return element.getTimestamp().getYear ();

}
}
public class GenericCollectionTest {
public static void main(String[] args) {

int typel, type2;
GenericCollection<IntegerElement> integerCollection =
new GenericCollection<IntegerElement>() ;
GenericCollection<StringElement> stringCollection =
new GenericCollection<StringElement >() ;
GenericCollection<TwoIntegersElement > twolIntegersCollection =
new GenericCollection<TwoIntegersElement >() ;
Scanner sc = new Scanner (System.in);

typel = sc.nextInt();
int count = sc.nextInt();

for (int i = 0; i < count; i++) {
if (typel == 1) { //integer element
int value = sc.nextInt();
LocalDateTime timestamp =
LocalDateTime.parse(sc.next ());
String category = sc.next();
integerCollection.addGenericItem(category,
new IntegerElement(value, timestamp));
} else if (typel == 2) { //string element
String value = sc.next();
LocalDateTime timestamp =
LocalDateTime.parse(sc.next ());
String category = sc.next();
stringCollection.addGenericItem(category,
new StringElement (value, timestamp)) ;
} else { //two integer element
int valuel = sc.nextInt();
int value2 = sc.nextInt();
LocalDateTime timestamp =
LocalDateTime .parse(sc.next ());
String category = sc.next();
twolntegersCollection.addGenericItem(category,
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new TwoIntegersElement (valuel, value2,
timestamp)) ;

type2 = sc.nextInt();

if (type2 == 1) { //findAllBetween
LocalDateTime start = LocalDateTime.of (2008, 1, 1, 0, 0);
LocalDateTime end = LocalDateTime.of (2020, 1, 30, 23, 59);
if (typel == 1)
printResultsFromFindAllBetween(integerCollection,
start, end);
else if (typel == 2)
printResultsFromFindAllBetween(stringCollection,
start, end);
else
printResultsFromFindAllBetween(twoIntegersCollection,
start, end);

} else if (type2 == 2) { //itemsFromCategories
List<String> categories = new ArrayList<>();
int n = sc.nextInt();
while (n !'= 0) {
categories.add(sc.next ());
n--;

}

if (typel == 1)

printResultsFromItemsFromCategories (integerCollection,
categories) ;
else if (typel == 2)
printResultsFromItemsFromCategories (stringCollection,
categories) ;
else
printResultsFromItemsFromCategories (
twolntegersCollection, categories);
} else if (type2 == 3) { //byMonthAndDay
if (typel == 1)
printResultsFromByMonthAndDay (integerCollection) ;
else if (typel == 2)
printResultsFromByMonthAndDay (stringCollection) ;
else
printResultsFromByMonthAndDay (twoIntegersCollection) ;
} else { //countByYear
if (typel == 1)
printResultsFromCountByYear (integerCollection) ;
else if (typel == 2)
printResultsFromCountByYear (stringCollection) ;
else
printResultsFromCountByYear (twoIntegersCollection) ;

}

private static void printResultsFromItemsFromCategories(
GenericCollection<?> collection,
List<String> categories) {
collection.itemsFromCategories (categories) .forEach(
element -> System.out.println(element.toString()));
}

private static void printResultsFromFindAllBetween (
GenericCollection<?> collection, LocalDateTime start,
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LocalDateTime end) {
collection.findAllBetween(start, end).forEach(

element -> System.out.println(element.toString()));
}

private static void printSetOfElements (Set<?> set) {
System.out.print ("[");
System.out.print(set.stream() .map(Object::toString)
.collect(Collectors. joining (", ")));
System.out.println("]");
}

private static void printResultsFromByMonthAndDay (
GenericCollection<?> collection) {
collection.byMonthAndDay () .forEach ((key, value) -> {
System.out.print(key + " -> ");
printSetO0fElements (value) ;
IO
}

private static void printResultsFromCountByYear (
GenericCollection<?> collection) {
collection.countByYear () .forEach ((key, value) -> {
System.out.println(key + " -> " + value);

P



6. Bopej Bo mabsonn 3a gu3ajH Ha copTBEp

HuzajuoT Ha codrBep ro omdaka IpoIecoT Ha IUIAHUPAILE U pellaBaibe Ha mpodJiem
Ipu pa3Boj Ha codpTBEpCcKO pemrerne. [lo oapeayBameTo Ha MeJUTe U ClennduKamjara
Ha OGapamara, passuBauuTe Ha codrBep (Wam jusajHepure) Tpeba Jga pasBUjAT ILIAH
3a pemiaBarbe Ha 11pobseMoT. Toj BKIydyBa MMILJIEMEHTAIAja HA AJTOPUTMHU, PA3BOj HA
KOMIIOHEHTH OJf HUCKO HUBO M APXUTEKTOHCKU IIOTJIe]] Ha pernieHneTo. Bo mpakTuka,
YeCTONATH Ce MOjaByBaaT UCTHU (CJINYHE) IPOOJIEMH IITO CE PEeIlaBaaT Ha MCT (CIIMYIEH)
HaunH. Vejara e eHAIT PA3BUEHOTO JOKAXKAHO PENIEHUE MOBTOPHO J1a Ce yIoTpedbu

Bo codrBepckoTo mHKeHEpCTBO, MTabJIOHUTE 33 AU3ajH IPETCTABYBAAT T'€HEPAJIHO,
peynoTpeb/IMBO perieHre 3a BooonvIacHu (IIOBTOPJINBH) MPOOJIEME KO Ce MojaByBaaT BO
CEKOjIHEeBUETO MPHU AU3ajHOT Ha codTBep. Peynorpedbara Ha BakBu MabJIOHU MOXKE 1a T'O
3a0bp3a IpoIecoT Ha pa3Boj Ha codTBep, Ouaejku 61 ce MpUMeHyBaJe MPETXOIHO JTOKaKAHN
U ucnpobaHu pereHuja.

[TabsoHOT HE € TOTOB W JMPEKTHO YIOTPEeOUB U3ajH KOj MOXKe JUPEKTHO Ja Cce
Tpaucdop-mupa Bo ko [11aboHOT nmpeTcTaByBa caMo OINC, PEIENT, MOCTPA 3a PelllaBambe Ha
TpobJIeM TIITO MOKE JIa ce YIOTpeOu BO moBeKe pa3nuduu cutyarm. O0jeKTHO-OpUeHTHPAHNTE
mabJIOHU 38 JIN3ajH BOOOUYACHO T'M NMPUKAXKYBAAT PEJAINUTE U UHTEPAKITUUTE ITOMery
KJIACUTE WN O0jeKTrTe, 63 mpenu3Ha crenuduKanja Ha KOHeTHUTe KJIaCH WA 00jeKTH
mTo Ke 6ujgaT BKIIyUEHN BO alljiuKalujaTa. AJITOpUTMUTE HE ce CMeTaaT 3a IMabJIoHn 3a
nu3ajH, OuejKu THe perraBaaT MPeCMEeTKOBHHU, & He IU3ajHEPCKU ITPODIeMU.

Ja ce namwuire kiaca 3a MP3Player Bo Koja ce 4yBaaT JIUCTa CO IIECHHU
(List<Song> ) u mecHara KojaalllTO MOMEHTAJIHO Ce CJylna (€ Ha pej Jia e IyIITH).
MP3Player-or uma yerupu konunwa Play , Stop, FWD u REW.

e Axo ce mputucHe Komdero Play ce Iryinra MOMEHTAJIHATA MECHA (HA eKPAHOT Ce
numyBa "Song i is playing" , Kaje mTo 1 e pegHHOT OPOj HA MOMEHTAJHATA
necHa, mouHyBajku oz 0).

e AKXo ce mpUTHCHE KOITIETO Stop :
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— MOMEHTAJIHATA TIECHA KOJAIlITO € MyIITeHa ce nay3upa (Ha eKpaH ce MHIIyBa
"Song i is paused" KajeIITO i e MOMEHTAJHATA IeCHA IITO Oula IyIITeHA).

— JIIcTaTa IeJ0CHO Ce PeceTHupa O MOYUEeTOK, aKO MOMEHTAJHATa MeCHa BeKe
6usta naysupana (Ha eKpaH ce ucnuiiysa "Songs are stopped" ).

e Axko ce IPUTHUCHE KOIII€TO FWD mecnara ce ITay3upa 1 cjaeJHaTa IIeCHa O JIMCTaTa
CTaHyBa MOMEHTAJIHa (,D;a Ce 3eM€ BO IIPpEABUJ] KPY2KHOTO IIOBTOPYBahE€ Ha HGCHI/ITe).
e Ako ce IIPUTHUCHE KOITYETO REW mnecnara ce IIay3upa " IIpeTxXoJHaTa IIeCHa O
JIMCTaTa CTaHyBa MOMEHTaJIHA (,zga Ce 3eMe BO IIpeABUJI KPYy2KHOTO IIOBTOPYBalhbe€ Ha

[IECHUTE).
Ba cekoja IecHa ce 4yBaaT HACJIOBOT Ha IlecHaTa (Kako String ) u m3BeLyBadoT Ha

necHara (kako String ).

Saagata Moxke Ja ce pemu Ha MHOrY Hauamau. Co 1mesn ja ce 06e30eu moroJjiema
dekcubuIHOCT U POOYCTHOCT BO peleHneTo Tpeda j1a ce yrmorpedar 1o0pu au3ajHepcKu
npakTuku. bes yrorpeba Ha 1mabJioH 3a pa3Boj HA cOPTBEP, PEIICHHETO MOXKE Ja CTaHe
peoGeMHO €O Kopucreme Ha MHOTY if-else ycsioBu (o1 Kom rosiem jies1 Ke GujiarT BrHE3JIEHN).
3a 1a ce u3berne cero Toa, MOTpPeOHO € OBaa 3ajada Ja Ouje perieHa co yrnorpeba Ha
Cocroj6a (anr. State) mabsoHOT 3a pa3Boj Ha codTBEp.

[Ipu pemaBame Ha OBaa 3ajiada, IPBO Tpeda Jia ce UAEHTHMUKYBAAT CHUTE MOXKHU
cocrojou. Cocrojoure kou ce uientuduxkysanu kaj MP3 player-or ce: mymrena mnecua (play),
cronmpano (stop), maysupano (pause), ciaeana necaa (fwd), nperxozama mecua (rew). OTraxo
Ke Ounar upeHTuUKyBaHU cocTojouTe, Tpeba Ja ce NIAeHTU(PUKYBAAT AKIINATE 38 ITPEMUH
Mery cocrojoure. Bo 0BOj ciiydaj, mpeMuH Mery COCTOjOMTEe MOXKE JIa Ce peajiu3upa Cco
npuTHCcKambe Ha HeKoj of yerupure Tacrepu: STOP, FWD, REW u Play. Hajnobap naunn
3a BU3yeJM3allnja Ha COCTOjONTE W IMPEMUHHUTE Mery COCTOjOMTe € CO ITOMOII Ha KOHEUIEH
aromat (amur. finite state machine). Mnunujasmno MP3 player-or e Bo cocrojb6ara cromupaHo.

STOP button

STOP
state

PLAY button

FWD button.

REW button

Cimka 6.1: Koneuen asromar
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OTkako ce njaeHTuGYKYBAHA CUTE COCTOJON M MOXKHUTE IPEMUHU Mery cocTojoute, ce
nedbuHIPAAT KJIACH 3a COCTOjOUTE BO COTJIACHOCT CO IMIabJ/IOHOT 3a pa3Boj Ha codraep. IIpso,
ce nedunupa uHTepdEjc State MTO KAKO METOJIM I'M MMa CUTE MOXKHU AKIMU CO KOU Ce
neduHEpa KOHKPETEH IIPeMUH Mery Pas3jmdHuTe COCTOjOr (BO CIIy4ajoB TOA Ce HPUTUCKAHA
Ha ozpejienn Tacrepu). OBoj unTepdejc TO UMILIEMEHTHPa Kiiacara AbstractState Bo
KOja ce 4yBa M MHCTaHIIa o1 kjacara MP3Player . Iloroa, on kinacara AbstractState
ce m3BeJyBaaT KJACUTE 3a IeTTe MOXKHH cocTojou. Bo cekoja oi m3BeneHnTe KJIachu ce
[PEIIOKPUBAAT METO/IUTE 01 MHTEPdejcoT State u UCTHUTE Ce UMILJIEMEHTUPAAT BO COTJIACHOCT
€O HAYUHOT HA CIIPABYBAIb€ CO aKIMUTE 33 KOHKPETHATA COCTOjbA.

Bo kiacara MP3Player , ocBeH norpebuutTe mHdOpMAIUM 33 IIECHUTE, Ce dyBaaT U
cute pazjaudau cocTojou Bo kou MP3 player-or moxe ja ce Hajge Kako u pedepeHiia Ha
MOMEHTaJIHATa aKTUBHA cocTojba (cocrojbara Bo KojamTo ce Haora MP3 player-or).

| import java.util.Arraylist;
2 import java.util.List;

i public class PatternTest {
5 public static void main(String args[]) {
6 List<Song> listSongs = new ArrayList<Song>();

7 listSongs.add(new Song("first-title", "first-artist"));
8 listSongs.add(new Song("second-title", "second-artist"));
9 listSongs.add(new Song("third-title", "third-artist"));

listSongs.add(new Song("fourth-title",
listSongs.add(new Song("fifth-title",

MP3Player

System.
System.

player.
player.
.pressPlay () ;
player.

player

player.
player.
player.
player.

player.
player.
player.
player.

player.
.printCurrentSong () ;

player

player.
player.

System.
System.

player.
player.
player.
player.

out.println(player.toString());
out.println("First test");

pressPlay () ;
printCurrentSong () ;

printCurrentSong() ;

pressPlay Q) ;
printCurrentSong () ;
pressStop () ;
printCurrentSong () ;

pressPlay ();
printCurrentSong () ;
pressFWD () ;
printCurrentSong () ;

pressPlay ();

pressREWQ) ;
printCurrentSong () ;

out.println(player.toString());
out.println("Second test");

pressStop () ;
printCurrentSong () ;
pressStop () ;
printCurrentSong () ;

"fourth-artist")) ;
"fifth-artist"));
player = new MP3Player (listSongs);
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player.pressStop () ;
player.printCurrentSong () ;
player.pressPlay () ;
player.printCurrentSong () ;

player.pressStop () ;
player.printCurrentSong () ;
player.pressFWD () ;
player.printCurrentSong () ;

player.pressStop () ;
player.printCurrentSong () ;
player.pressREW() ;
player.printCurrentSong();

System.out.println(player.toString());
System.out.println("Third test");

player.pressFWD () ;
player.printCurrentSong () ;
player.pressFWD () ;
player.printCurrentSong () ;

player.pressFWD () ;
player.printCurrentSong () ;
player.pressPlay () ;
player.printCurrentSong () ;

player.pressFWD () ;
player.printCurrentSong () ;
player.pressStop () ;
player.printCurrentSong () ;

player.pressFWD () ;
player.printCurrentSong () ;
player.pressREW() ;
player.printCurrentSong () ;

System.out.println(player.toString());
}

class Song {
String title;
String artist;

public Song(String title, String artist) {
this.title = title;
this.artist = artist;

public String getTitle() {
return title;

}

public void setTitle(String title) {
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this.title = title;
¥

public String getArtist () {
return artist;

}

public void setArtist(String artist) {
this.artist = artist;

}

@0verride
public String toString() {
return "Song{" + "title=" + title + ",
artist + ’}7;

}

class MP3Player {
List<Song> songList;
int currentSong;

State play;
State pause;
State stop;
State fwd;
State rew;

final void createStates () {
play = new PlayState(this);
pause = new PauseState(this);
stop = new StopState(this);
fwd new FWDState (this);
rew new REWState (this);
state = stop;

1]

}

public MP3Player (List<Song> songList) {
this.songlist = songlist;
currentSong = 0;
createStates () ;

}

public State getPlay() {
return play;

}

public void setPlay(State play) {
this.play = play;
}

public State getPause() {
return pause;

}
public void setPause(State pause) {
this.pause = pause;

}

public State getStop() {

artist="

L
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return stop;

}

public void setStop(State
this.stop = stop;
}

public State getFwd() {
return fwd;

}

stop) {

public void setFwd(State fwd) {

this.fwd = fwd;
¥

public State getRew() {
return rew;

}

public void setRew(State rew) {

this.rew = rew;

}
State state;
public State getState() {

return state;

}

public void setState(State state) {

this.state = state;

}

public Song getCurrentSong () {
return songlList.get(currentSong);

}

public void setSonglIndex(int currentSong) {
this.currentSong = currentSong 7% songlist.size();

}

public int getSongIndex ()
return currentSong;

}

public void songFWD () {

{

currentSong = (currentSong + 1) J songlist.size();

}

public void songREW() {
currentSong =

(currentSong + songlist.size() - 1) % songlist.size();

}

public void pressPlay () {
state.pressPlay();
}

public void pressStop() {
state.pressStop();
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}

public void pressFWD() {
state.pressFwd () ;
state.forward () ;

}

public void pressREW() {
state.pressRew () ;
state.reward () ;

}

void printCurrentSong () {
System.out.println(getCurrentSong());
}

@Override
public String toString() {

return "MP3Player{currentSong = " + currentSong +
", songlList = " + songList + "}";

}

interface State {
void pressPlay();

void pressStop();
void pressFwd();
void pressRew();
void forward () ;

void reward();

abstract class AbstractState implements State {
MP3Player mp3;

public AbstractState (MP3Player mp3) {
this.mp3 = mp3;
}

}

class FWDState extends AbstractState {
public FWDState (MP3Player mp3) {
super (mp3) ;
¥

@0verride

public void pressPlay () {
System.out.println("Illegal action");

}

@0verride
public void pressStop() {
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System.out.println("Illegal action");

}

@0verride

public void pressFwd () {
System.out.println("Illegal action");

}

@0verride

public void pressRew () {
System.out.println("Illegal action");

}

@0verride

public void forward() {
mp3.songFWD () ;
mp3.setState (mp3.getPause());

}

@0verride

public void reward() {
System.out.println("Illegal action");

}

}

class REWState extends AbstractState {

public REWState (MP3Player mp3) {
super (mp3) ;
}

@0verride

public void pressPlay() {
System.out.println("Illegal action");

}

@0verride

public void pressStop () {
System.out.println("Illegal action");

}

@0verride
public void pressFwd () {
System.out.println("Illegal action");

}

@0verride

public void pressRew () {
System.out.println("Illegal action");

}

@0verride

public void forward() {
System.out.println("Illegal action");

}

@0verride

public void reward() {
mp3.songREW () ;
mp3.setState (mp3.getPause ());
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class PlayState extends AbstractState {

public PlayState (MP3Player mp3) {
super (mp3) ;
}

@0verride
public void pressPlay () {

System.out.println("Song is already playing");

}

@0verride
public void pressStop() {
System.out

.println("Song " + mp3.getSongIndex() + " is paused");

mp3.setState (mp3.getPause ());

@0verride

public void pressFwd () {
System.out.println("Forward...");
mp3.setState (mp3.getFwd());

@0verride

public void pressRew () {
System.out.println("Reward...");
mp3.setState (mp3.getRew());

@0verride

public void forward() {
System.out.println("Illegal action");

}

@0verride

public void reward() {
System.out.println("Illegal action");

}

class StopState extends AbstractState {

public StopState (MP3Player mp3) {
super (mp3) ;
}

@0verride
public void pressPlay () {
System.out.println(
"Song " + mp3.getSongIndex() + "
mp3.setState (mp3.getPlay());

is playing");
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413 @0verride
114 public void pressStop() {
115 System.out.println("Songs are already stopped");

416 }

117

118 @0verride

419 public void pressFwd () {

420 System.out.println("Forward...");
421 mp3.setState (mp3.getFwd ());

422 }

423

424 @0verride

425 public void pressRew () {

426 System.out.println("Reward...");
427 mp3.setState (mp3.getRew ());

428 }

429

430 @0verride

431 public void forward() {

432 System.out.println("Illegal action");
433 }

434

435 @0verride

436 public void reward() {

437 System.out.println("Illegal action");
438 ¥

439

440 }

441
142 class PauseState extends AbstractState {
443

444 public PauseState (MP3Player mp3) {

445 super (mp3) ;

446 }

447

448 @0verride

149 public void pressPlay() {

150 System.out.println(

451 "Song " + mp3.getSonglIndex() + " is playing");
152 mp3.setState (mp3.getPlay());

453 }

454

155 @0verride

156 public void pressStop() {

457 System.out.println("Songs are stopped");
158 mp3.setSongIndex (0) ;

159 mp3.setState (mp3.getStop());

460 }

161

162 @0verride

463 public void pressFwd () {

164 System.out.println("Forward...");
165 mp3.setState (mp3.getFwd ());

466 }

167

168 @0verride

469 public void pressRew() {

170 System.out.println("Reward...");
471 mp3.setState (mp3.getRew ());

PN
~ ~
w [N
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@0verride

public void forward() {
System.out.println("Illegal action");

}

@0verride
public void reward() {
System.out.println("Illegal action");

Ja ce nMmmnnemenTupa Kiaca mnomra Post0ffice Bo kojarnro ce yyBaaT
NMETO Ha IIOINTATa, JOKAIUjaTa U JINCTA OJ MIPATKU. 3& IPATKUTE JIa Ce UMILJIEMEHTUDA
allCTpaKTHa Kjaca Package BO KojamTo ce dyBaaT MHMOpPMAaIUHU 3a IIpaTKa: name

(String) 3a koro e nHameHera, address ( String ), trackingNumber ( int ) 3a ciejeme
n weight ( int ) mspaseHa BO IrpaMoBH.

Bo cucremor mocrojar muTepHanmonasHu nparku ( InternationalPackage ) 3a
KO JIOIIOJIHUTE/IHO Ce IyBa 3a KOj peruon ce ncnparenn ( Africa, Asia, Europe u

America ) n sjokanuu ( LocalPackage ) mpaTku 3a KOU Ce 4yBa Jajld IPaTKaTa € co
npuopuTeT uiau 6e3 npuopurer. [leHaTa Ha MHTEpPHAIMOHAJIHUTE IIPATKHU CE HAIJIAKa
criopeji MacaTa, U Toa: 1o 1.5 josapu 3a rpaM, a JIOKAJHUTE IPATKHU CO IIPUOPUTET Ce
HaItakaaT 1Mo b J0Jiapu, a 1o 3 Jojapy MpaTKuTe 0e3 MPUOPUTET.

Homonaurenno, mocron u rpynna nparka ( GroupPackage ) IITO ce COCTOU O €IHA
WU TI0BEKe IPATKU 0] KOj 6uito Tunl (MHTepHAIMOHAJHA, JIOKAJIHA MM IPYIHA [PATKA).
Ba rpymHuTe npaTKu Tpeba Ja MoCTOM METOJ 33 J0/IaBakhe Ha HOBa mpaTka (BO PaMKH Ha
rpynHara nparka). [leHara Ha rpylnHHTE IPATKH Ce IPECMETYBa KAKO CyMa Ojf IEHUTe Ha
cuTe IPaTKU KOWIITO Ce JIeJI Ol IPyIHATa npaTka u 2(1Ba) Joapu Kako JOHOJTHUTEICH
Tpomok. Teknnara Ha IPYyNHATE IPATKUA CE IIPECMETYBa KaKO CyMa OJI TEXKUHUTE Ha
CHUT€ IMPATKHA KOWIITO Ce JeJI OJl PPyIIHaTa IPaTKa.

Bo knacara PostOffice 1a ce mMmILIeMeHTHpaaT CIEIHUTE METOIM:

e void loadPackages(Scanner scanner) — MeTOJ IIPEKY KOj C€ BHECYBAAT IPATKHU-

Te BO ciejieH dopmar: Tun Ha nparka ( I wim L), ume, ajgpeca, 6poj, TexkuHA, 3a
JIOKaJTHUTE — true ako e co mpuputer u false ako He e, 3a HHTEPHATTMOHATHUTE —
peruoH. /I0KOJIKY 3ammcoT Ha mpaTKa He OAroBapa CO OMUIIAHKOT (GopMar (THIOT
Ha Hnparkara € pazjm4yHa of I m L, mam TekuHara e IomMaJja WA €JHAKBa
Ha Hysa) ce dpJia UCKIYUOK off Kiacara InvalidPackageException Bo KoOj ce
IIPOCJIEAyBa HEBAJJIUJHAOT 3AIlNC.

e boolean addPackage(Package p) - 3a JomaBame Ha [IaKeT BO JIHICTATa CO aKeTH

e Package mostExpensive() - ja Bpaka HajcKamaTa IpaTka

e void printPackages(OutputStream out) — MeTOJ] KOj I'M Il€9aTH HPATKUTE
criopest 1ieHaTa (07 HAjBUCOKA KOH HAJHHUCKA) BO CJIeJeH (hbopMar:

L, name, address, number, weight, true/false 3a mpuopuTeT - JOKaJNHA IpaTKa
I, name, address, number, weight, region - wmHTepHaIMOHalHa IpaTKa
G, number, weight - rpymnHa opaTka

IIparkuTe KoM ce zeJ1 OJ TpyIIHATA IIPATKa Ce IIevaTaT BOBJICUCHH 3 €IHO IIPA3HO MECTO
Ha/IeCHO.

Bo oBaa zamada e morpebHO ma ce aeduHMpaAAT W UMILIEMEHTHPAAT KJIach 3a TPHU
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pa3/IMyHU THUIA HA HONITEHCKH NMPATKU (JIOKaaHU, MelyHapoauu u rpynun). Cuse oBue
KJIACH HaCJIeJyBaaT OJl allCTPaKTHA KJjiaca Package . JIokasnuTe u MeryHapojiHUTE IPATKU
UMaaT eIHOCTABHA JIe(UHUIN]A CO MAJIU PA3JIMKK Ol OCHOBHATA KJlaca, HO I'PYIHUTE IPATKA
[IPETCTaByBaaT KOMIIO3UIIMOHA ITOAATOYHA CTPYKTYpPa. 3a IPYIHATE MPaTKu Tpeba Ja ce
qyBa, JIMCTA OJ] IPATKH (JOKAJTHU, MEI'YHAPOJIHH U IPYIHA OPaTKH). ['pynHaTa mpaTka Moxe
BO cebe 1a COApKU Jpyra IPpymHA IpaTka U fga (popMUpa KOMIIO3UIIAja O, Pa3/JIUIHUTE
IIPaTKU.

import java.io.OutputStream;
import java.io.PrintWriter;
import java.util.ArraylList;
import java.util.Collections;
import java.util.Comparator;
import java.util.Scanner;

class PostOffice {
String name;
String location;
private ArrayList <Package> packages;

public PostOffice(String name, String location) {
this.name = name;
this.location = location;
this.packages = new ArrayList<>();

}

public boolean addPackage (Package p) {
return packages.add(p);
¥

public void loadPackages (Scanner scanner)
throws InvalidPackageException {
while (scanner.hasNext()) {
String line = scanner.nextLine();
String [] parts = line.split("\\s+");
if (!parts[0].equals("I") && !parts[0].equals("L")) {
scanner .close () ;
throw new InvalidPackageException(limne);
}
int weight = Integer.parselnt(parts[4]);
if (weight <= 0) {
scanner .close () ;
throw new InvalidPackageException(line);
}
if (parts[0].equals("I")) {
packages . add (
new InternationalPackage (parts[1], parts[2],
Integer.parselnt (parts [3]),
Integer.parselnt (parts [4]),
parts [5]1));
}
if (parts[0].equals("L")) {
packages.add(new LocalPackage (parts[1], parts[2],
Integer.parselnt (parts[3]),
Integer.parselnt (parts [4]),
parts [5] . equals("true")));
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}

public Package mostExpensive () {

return packages.stream() .max (Comparator.naturalOrder ()).get();

}

public void printPackages (OutputStream out) {
PrintWriter printWriter = new PrintWriter (out);

packages.stream() .sorted () .forEach(printWriter::println) ;

printWriter.flush();

abstract class Package implements Comparable<Package> {

String name;

String address;

int trackingNumber;
int weight;

public Package (String name, String address, int trackingNumber,

int weight) {
this.name = name;
this.address = address;
this.trackingNumber = trackingNumber;
this.weight = weight;
}

public int getWeight () {
return weight;

}
abstract public double getPrice();

@0verride
public int compareTo(Package o) {
return Double.compare(o.getPrice(), getPrice());

}
abstract protected String format (String spaces);
@0verride

public String toString() {
return format("");

98 class InternationalPackage extends Package {

99
100

String region;

public InternationalPackage(String name, String address,
int trackingNumber , int weight,
String region) {
super (name, address, trackingNumber, weight);
this.region = region.toString();

@0verride
public double getPrice() {
return weight * 1.5;

}

@0verride
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114 protected String format(String spaces) {

115 return String.format(spaces + "I, Y%s, %s, %d, %d, %s", name,
116 address, trackingNumber , getWeight (), region);
117 }

118 }

119

120 class LocalPackage extends Package {

121 boolean priorityPackage;

122

123 public LocalPackage (String name, String address,

124 int trackingNumber , int weight,

125 boolean priorityPackage) {

126 super (name, address, trackingNumber, weight);

127 this.priorityPackage = priorityPackage;

128 }

129

130 @0verride

131 public double getPrice() {

132 return priorityPackage 7 5 : 3;

133 }

134

135 @0verride

136 protected String format (String spaces) {

137 return String.format(spaces + "L, %s, %s, %d, %d, %s", name,
138 address, trackingNumber , getWeight (),

139 priorityPackage) ;

140 }

141 }

143 class GroupPackage extends Package {
144 ArraylList <Package> packages;

146 public GroupPackage (String name, String address,
147 int trackingNumber) {

148 super (name, address, trackingNumber, -1);

149 packages = new ArraylList<>();

50 }

151

152 @0verride

153 public double getPrice() {
54 return packages.stream() .mapToDouble (Package::getPrice).sum() +2;

155 }

156

157 public void addPackage (Package p) {
158 packages.add (p);

159 }

160

161 @0verride

162 public int getWeight () {
163 return packages.stream() .mapToInt (Package::getWeight) .sum();

164 }

165

166 @0verride

167 protected String format (String spaces) {

168 StringBuilder sBuilder = new StringBuilder () ;

169 sBuilder . append (

170 String.format (spaces + "G, %d, %d\n", trackingNumber,
171 getWeight ()));

172

173 packages.forEach(p -> sBuilder.append(p.format(spaces + " ")).

append ("\n"));
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sBuilder.deleteCharAt (sBuilder.length() - 1);
return sBuilder.toString();

class InvalidPackageException extends Exception {

public InvalidPackageException(String message) {
super (message) ;

}

}

s public class PostOfficeTester {

public static void main(String[] args) {

Scanner scanner = new Scanner (System.in);

int test = Integer.parselnt(scanner.nextLine());

if (test == 1) {
//Group Package printing
System.out.println("======Packages======");
PostOffice office = new PostOffice("Poshta", "Skopje");

office.addPackage (new InternationalPackage("John_Doe",
"Main_St_123", 111, 4, "America"));
GroupPackage groupPackage =

new GroupPackage ("John_Done", "Main_St_123", 232);
groupPackage .addPackage (
new LocalPackage ("Jon_Snow", "The_Wall", 432, 5,
true));

office.addPackage (groupPackage) ;
office.printPackages (System.out) ;

}

if (test == 2) {
//Nested Group Package printing
System.out.println("======Packages======");
PostOffice office = new PostOffice("Poshta", "Skopje");

office.addPackage (
new InternationalPackage ("Richard_Hendricks",
"Noble_Pathway", 325, 4, "Africa"));
office.addPackage (new LocalPackage("Jalisa_Acheson",
"Emerald_Harbour", 600, 14, false));

GroupPackage groupPackage =
new GroupPackage("Meagan_Schuette", "Westeros",
232) ;
groupPackage .addPackage (
new LocalPackage("Meagan_Schuette", "Westeros",
432, 5, true));
groupPackage .addPackage (
new InternationalPackage ("Sansa_Stark",
"Westeros", 332, 3, "Asia"));

GroupPackage nestedGroupPackage =
new GroupPackage("Marline_Bohling",
"Crystal_Hills", 284);
nestedGroupPackage .addPackage (
new InternationalPackage(”Edie_Bramblett”,
"Lazy_Treasure", 382, 7, "Europe"));
nestedGroupPackage .addPackage (
new InternationalPackage(”Cassaundra_Huff",
"Sleepy_Farms", 696, 1, "Asia"));
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235 nestedGroupPackage .addPackage (

236 new InternationalPackage ("German_Sabbagh",
237 "Tawny_Heath", 963, 12, "Africa"));
238

239 groupPackage .addPackage (nestedGroupPackage) ;
240 office.addPackage (groupPackage) ;

241 office.addPackage (

242 new LocalPackage("Clemmie_Reves", "Little_Cloud",
243 217, 5, true));

244 office.printPackages (System.out) ;

245 T

246 if (test == 3) {

247 //Most expensive Group Package

248 System.out.println ("======Packages======");

249 PostOffice office = new PostOffice("Poshta", "Skopje");
250 office.addPackage (new InternationalPackage ("Dohn_Joe",

251 "Main_St_321", 444, 4, "Europe"));
252 GroupPackage groupPackage =

253 new GroupPackage ("John_Jon", "First_St_123", 232);
254 groupPackage .addPackage (

255 new LocalPackage("Jon_Snow", "Westeros", 432, 5,
256 true)) ;

257 groupPackage .addPackage (

258 new InternationalPackage(”Sansa_Stark",

259 "Westeros", 332, 3, "Asia"));

260 office.addPackage (groupPackage) ;

261 office.addPackage (

262 new LocalPackage("Littlefinger", "The_Eyrie", 987,
263 7, false));

264 office.printPackages (System.out);

265 System.out.println();

266 System.out.println("======MostExpensive======");

267 System.out.println(office.mostExpensive ());

268 }

269 if (test == 4) {

270 //Most expensive International Package

271 System.out.println("======Packages======");

272 PostOffice office = new PostOffice("Poshta", "Skopje");
2

3 office.addPackage (new InternationalPackage("Dohn_Joe",
4 "Main_St_321", 444, 15, "Europe"));
5 GroupPackage groupPackage =

276 new GroupPackage("John_Jon", "First_St_123", 232);
277 groupPackage .addPackage (

278 new LocalPackage("Jon_Snow", "Westeros", 432, 5,
279 true)) ;

280 groupPackage .addPackage (

281 new InternationalPackage ("Sansa_Stark",

282 "Westeros", 332, 3, "Asia"));

283 office.addPackage (groupPackage) ;

284 office.addPackage (

285 new LocalPackage("Littlefinger", "The_Eyrie", 987,
286 7, false));

287 office.printPackages (System.out) ;

288 System.out.println();

289 System.out.println("======MostExpensive======");

290 System.out.println(office.mostExpensive ());

291 }

292 scanner.close () ;

293 }
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Bo BakBu curyanuu ce npernopadysa yrnorpedbara na Kommosumnuja (anr. Composite)
mabJIOHOT 3a Pa3BOj Ha COPTBEP KOJIITO OBO3MOXKYBa IIPETCTABYBAIHE HA KOMITO3UIIMCKI
noJaToYHN cTpyKTypH (Bo dopma Ha apBo mwin rpad). [Ipu kopucreme Ha 0Boj mabioH 3a
pa3Boj Ha codTBEp, HAJIECTO Ce jaByBa MOTpeda O peKyP3UBHO U3MUHYBAIbE HA CTPYKTypaTa
3a Jla ce M3BPIIM HEKOja olepanuja. Bo oBaa 3a/a4a, peKyp3UBHOTO U3MHHYBalbe Ha
KO]\IHO3I/IH‘I/IjaTa O €JIEMEHTU C€ IIpaBU IPpU IIPpECMETYBalb€TO Ha I€HaTa Ha I'PpYyIIHATa
parKa, IPecMeTyBambeTO Ha TeXKWHATA Ha IPYIHATA MpaTKa, KAKO U IIPH IMeIaTeheTo Ha
IpaTKUuTe KOUIITO Ce COCTaBeH JeJI O/ I'pyIIHaTa IIpaTKa.

Ha ce nmanume kiaca TaskManager mmTo Ke CIy’KU 3a MeHAalIMParbe Ha
3aJlatu tasks Ha JIaJleH KOPUCHUK. 3a KJiacaTa Jia Ce UMILUIEMEHTUPAAT METOJIUTE:
e readTasks (InputStream inputStream) - MeTO[ 3a UUTame Ha 33Ja9UTe HA
KOPUCHHUKOT IIPHU IITO CEKOja 3ajada € BO CJIeTHUOT (hOopMaT:

[kategorijal [ime_na_zadacal, [opis], [rok_na_zadacatal, [prioritet] .
Poxkor 3a 3a/1auaTa 1 NIPHOPUTETOT Ce ONIMOHM Nosnma. He cMmee f1a ce jgo3Bosn
JlajieHa 3aJia4da Jla UMa pOK KOjIITO e BeKe nomuHaT. Bo Bakos ciydaj jia ce dpiin
uckiydor on tun DeadlineNotValidException . /la ce daru HCKIyIOKOT Ha
COOJIBETHO MECTO, TakKa, IITO HEMa Jia Ce CIIPEYM YUTAmeTO Ha ocTaHaruTe 3asadu!!!

e void printTasks(OutputStream os, boolean includePriority, boolean

includeCategory) - MeTOZ 3a IledaTelme Ha 33aduTe.

— JHokosiky includeCategory e true ja ce ucrevarar 3ajaduTe IPyHUPAHU
crope]] KaTeropuu. Bo CIpOTHBHOCT, ce IeYATAT CUTe BHECEHU 3aJatN

— Jokousiky includePriority e true ja ce mcredarar 3aJla9uTe COPTHUPAHU
criopeJi puopuTeToT (Ipu mTo 1 € HAJBUCOK MIPUOPHUTET), & JIOKOJIKY HeMaaT
NIPUOPUTET WA UMAaT UCT IPUOPUTET C€ COPTUPAAT PACTEIKH CIIOPE] BDEMEH-
CKOTO PACTOjaHUe TIOMEry POKOT U MOMEHTAJIHUOT faryM. OIHOCHO 3a1aduTe
€O POK HAjOJIM30K JI0 JIEHEINTHUOT JIATYM Ce IledaTaT IIPBU.

— Hokonky includePriority e false ce mevyaTaT BO pacTedYKU PeIOCIE]
CIIOpET, BDEMEHCKOTO PacTOjaHUe TTOMErYy POKOT U MOMEHTAJHUOT JaTyM.

— Ilpu neuaremwero Ha 3amaumre ce Kopuctu default ommujara 3a toString
(mokousiky paborure Bo IntelliJ), co Toa mro Tpeba /@ BHUMaBaTe Ha UMETO
Ha IIPOMECHJIMBUTE.

Opn nedunnnmjara Ha MeTogoT readTasks MoKe [1a ce 3aK/IydH JI€Ka 33 CEKOja 3a1ada
ce 3Hae Hej3MHATa KaTeropujara u Hej3mHoTo nme. JlomosHUTENHO, 3a/laduTe UMaaT U
OIIIMOHN TIOJINIbA 38 KPAeH POK 3a M3BPINyBaibe Ha 3ajadara u npuoputeT. OBa 3Ha49M JIeKa
BO PAMKHTE HA CUCTEMOT 33 MEHAIMDAale Ha 3ajadu MOXKe Jia 1noctojar 4(deTupu) Tuna
Ha 3aJa4n: oOMJHa 3a/1a9a, 3a7a9a CO IPUOPHUTET, 3a/1a9a CO KPAaeH POK 3a M3BPIIIYBAIbE,
3ajlada Co MPUOPUTET U KPAaeH POK 3a M3BPIILyBambe. DUejKN IMOCTOjaT HEKOJIKY TUIIOBU
Ha 3318491, NHTYUTUBEH IPUCTAIl [P pelllaBaibe Ha 0BOj MpobsieM Ou OmJI /1a ce HAlIpaBu
eseH naTEepdejc mTo 6u ro JedUHUpPa OJHECYBAETO Ha 3aJladuTe U Ja ce jJedruHupaar
4(ueTupu) KJIACH KOUMIITO Ke ro uMIieMeHTupaar toj unrepdejc. OBoj npucran 6u padores
3a OBaa CUTYyaIluja.

Ho, ako mpermnocraBuMme JieKa BO MIHUHA Ce OYEKYBa Ha 3aJa4UuTe Ja Ce I0JeJaT yIITe
3(Tpu) omrmoHaJHU MOJIMEba (HA [IP. BpabOTEeH Ha KOro e JojesleHa 3a/adaTa, ernoxa Bo
KOja mpumara, MporeHeTo BpeMe 3a 3aBpliyBambe). Bo oBaa curyanuja 6u Tpebaso 1a ce
nedbunupaar 32(TpueceT u JiBe) KJacu, OJHOCHO YIITe JONoaHuTe HN 28(1BaeceT u ocyMm)
KJIACH.
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Bo BakBu cuTyanuu ce KOpuctu mabaoHoT 3a au3aji na codreep Jdexkoparop (anr. Deco-
rator). Jlekoparopor npeasuaysa jgedunnpame Ha enen uaredejc ( Component ) KOJmToO TH
nedunrpa cure cojcrsa Ha objekrutre. JlomosHuTeHO, Ce MMILIEMEHTHPa(AT) Kiaca/Kiacu
3a KOHKpeTHH KoMmIoHeHTH ConcreteComponent , Kako M €JHa alCTpaKTHa KJaca 3a

JlekopaTop BaseDecorator . Bo amcrpakTHaTa Kjaca 3a JeKOPATOPOT ce 9yBa MHCTAHIA O]
o0jekT oj1 Turt Component . Taa mHCTaHIIA € 06JEKTOT IITO Ce JIEKOPUPA CO JIOITOTHUTETHI
CBOjCTBa,/ IPOMEHJIUBH.

Bo perternero Ha oBaa 3aja4a 1peo, e gedpunnpan narepdejcor ITask . OBoj uaTEPDE]jC
uMa Tpu Meroju: getCategory, getPriority, getDeadline . Iloroa e nedunupana

KOHKDETHa KOMIIOHEHTa - Kjaca 3a obumunara 3ajiada SimpleTask . TaskDecorator e
alCTpaKTHA KJlaca JEeKOpaTop, a KOHKPEeTHUTE KJIaCcH 3a JBaTa TUIA Ha JEeKOPUPAILe ce
PriorityTaskDecorator u TimeTaskDecorator .

Bo cornacnocT co BakBHOT [in3ajH, KpeUPameTo Ha objekTu o Tun ITask 1mITo mMmaar
[IPUOPHUTET U KPaeH POK Ha 3aBpIlyBaibe Ce IIPAaBU Ha CJIEJHUOT HAYUH:

ITask base = new SimpleTask (category, name , description);
ITask result = new PriorityTaskDecorator (new TimeTaskDecorator (base,
deadline), priority );

JToKOJIKy ce BpaTume MOBTOPHO Ha CIEHAPHOTO, BO KOE eJIHa 3a1ada nMa 5(11eT) onuoHn
HOJINEbA, CO KOpUcTemhe Ha JlekopaTrop mabaoHoT, HaMecTo Jia ce Kpeupaar 32(Tpuecer u
JIBe) KJacu, Ke ce Kpenpaar caMo 5(Ier) KJacu 3a KOHKPETHUTE JIeKOPATOPH.

import java.io.*;

import java.time.Duration;

import java.time.LocalDateTime;
import java.util.x*;

import java.util.stream.Collectors;
import java.util.stream.Stream;

interface ITask {
LocalDateTime getDeadline();

int getPriority();

String getCategory ();
}

class DeadlineNotValidException extends Exception {
public DeadlineNotValidException(LocalDateTime deadline) {
super (String.format ("The deadline %s has already passed",
deadline)) ;

}

class SimpleTask implements ITask {
String category;
String name;
String description;

public SimpleTask(String category, String name,
String description) {

this.category = category;
this.name = name;
this.description = description;

@0verride
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public LocalDateT
return LocalD

}

@0verride
public int getPri

ime getDeadline () {
ateTime . MAX;

ority () {

return Integer.MAX_VALUE;

}

@0verride
public String get

Category () {

return category;

}

@0verride
public String toS

tring () {

final StringBuilder sb = new StringBuilder ("Task{");
sb.append ("name=’") . append (name) . append (’\’?);
description=’") .append(description) .append(’\’’);

sb.append (",
sb.append (1}’
return sb.toS

}

abstract class TaskDe
ITask iTask;

)
tring () ;

corator implements ITask {

public TaskDecorator (ITask iTask) {

this.iTask =
}
¥

class PriorityTaskDec

int priority;

public PriorityTaskDecorator (ITask iTask,

super (iTask) ;
this.priority

@0verride
public LocalDateT
return iTask.

}

@0verride
public int getPri

iTask;

orator extends TaskDecorator {

= priority;

ime getDeadline () {
getDeadline () ;

ority () {

return priority;

}

@0verride
public String get
return iTask.

}

@0verride

Category () {
getCategory () ;

public String toString() {

StringBuilder

sb = new StringBuilder ();

sb.append (iTask.toString(), 0, iTask.toString()

sb.append (",

priority=").append(priority);

int priority) {

.length ()

1)
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}

sb.append (’}’);
return sb.toString();

class TimeTaskDecorator extends TaskDecorator {

LocalDateTime deadline;

public TimeTaskDecorator (ITask iTask, LocalDateTime deadline) {

super (iTask) ;
this.deadline = deadline;

@0verride
public LocalDateTime getDeadline() {

}

return deadline;

@0verride
public int getPriority () {

}

return iTask.getPriority();

@0verride
public String getCategory () {

}

return iTask.getCategory () ;

@0verride
public String toString() {

}

StringBuilder sb = new StringBuilder ();

sb.append (iTask.toString (), 0, iTask.toString().length() - 1);
sb.append (", deadline=").append(deadline);

sb.append (’}’);

return sb.toString();

class TaskFactory {
public static ITask createTask(String line)

throws DeadlineNotValidException {
String[] parts = line.split(",");
String category = parts[0];
String name = parts[1];
String description = parts[2];

SimpleTask base = new SimpleTask(category, name, description);
if (parts.length == 3) {

return base;
} else if (parts.length == 4) {

try {

int priority = Integer.parselnt(parts[3]);
return new PriorityTaskDecorator (base, priority);

} catch (Exception e) { //parsing failed, it’s a date
LocalDateTime deadline =

LocalDateTime.parse (parts [3]);

checkDeadline (deadline) ;
return new TimeTaskDecorator (base, deadline);

}

} else {
LocalDateTime deadline = LocalDateTime.parse(parts[3]);
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}

checkDeadline (deadline) ;
int priority = Integer.parselnt(parts[4]);
return new PriorityTaskDecorator (
new TimeTaskDecorator (base, deadline), priority);

private static void checkDeadline(LocalDateTime deadline)
throws DeadlineNotValidException {
if (deadline.isBefore(LocalDateTime.now()))
throw new DeadlineNotValidException(deadline);

class TaskManager {

Map<String, List<ITask>> tasks;

public TaskManager () {

tasks = new TreeMap<>();
}
public void readTasks(InputStream inputStream) {
tasks = new BufferedReader (new InputStreamReader (inputStream))
.lines ()
.map (line -> {
try {

return TaskFactory.createTask(line) ;
} catch (DeadlineNotValidException e) {
System.out.println(e.getMessage());
}
return null;
1)
.filter (Objects::nonNull)
.collect(Collectors.groupingBy (
ITask::getCategory,
TreeMap: :new,
Collectors.toList ())
)
}

public void addTask(ITask iTask) {
tasks.computeIfAbsent (iTask.getCategory (),
k -> new ArrayList<>());
tasks.computeIfPresent (iTask.getCategory (), (k, v) -> {
v.add (iTask) ;
return v;
I
}

public void printTasks(OutputStream os, boolean includePriority,
boolean byCategory) {
PrintWriter pw = new PrintWriter (os);

Comparator<ITask> priorityComparator =
Comparator.comparing (ITask::getPriority)
.thenComparing(task -> Duration
.between(LocalDateTime .now (),
task.getDeadline ()));
Comparator <ITask> simpleComparator = Comparator.comparing(
task -> Duration.between(LocalDateTime.now(),
task.getDeadline ()));



142 I'naBa 6. BoBes Bo mabsionn 3a qu3ajH Ha coDTBED

if (byCategory) {
tasks.forEach((category, t) -> {
pw.println(category.toUpperCase ()) ;
t.stream()
.sorted(includePriority 7?7 priorityComparator
simpleComparator)
.forEach(pw::println);
1
} else {
tasks.values () .stream()
.flatMap(Collection::stream)
.sorted(includePriority ? priorityComparator
simpleComparator)
.forEach(pw::println);

pw.flush () ;

s }

public class TasksManagerTest {
public static void main(String([] args) {
TaskManager manager = new TaskManager ();

System.out.println("Tasks reading");

manager .readTasks (System.in) ;
System.out.println("By categories with priority");
manager .printTasks (System.out, true, true);
System.out.println("-----------—~—~~—~—~—~—~—~—~—~—~——- ")
System.out.println("By categories without priority");
manager .printTasks (System.out, false, true);
System.out.println("-----------—~—~-~—~-~—~—~—~—~—~—~——- ")
System.out.println("All tasks without priority");
manager .printTasks (System.out, false, false);
System.out.println("-----------—~—~—~—~-~—-~—~—~—~—~—~——- ")
System.out.println("All tasks with priority");
manager . printTasks (System.out, true, false);
System.out.println("-----------—~—~-~—~—~—~—~——~——~——- ")

a ce mMIIIeMeHTUPA AIIMKAIH]aTa 32 €BUJIEHINja Ha PAOOTHUOT AHTa2KMaH
na Bpaborenu Bo enna T kommanwuja.
3a Taa Iy, Ja ce UMIUIEMEHTHpa KJjacara PayrollSystem BO KojalmiTo Ke ce
qyBaaT uHOpManuy 3a BpaboTeHn Bo KoMmanujara. [locTojaT nBa Tuia Ha BpabOTeHH
HourlyEmployee u FreelanceEmployee . HourlyEmployee mobuBaar miata 6asupana
Ha BKYIIHHOT OPOj HA n3pabOTEHN 9acoBH, JojieKa ak FreelanceEmployee jo6uBaar
maaTa OasmpaHa Ha MTOEHNTE HA TUKETUTE INTO TW permie. 3a Kiaacara PayrollSystem
Jla ce MMIUIEeMeHTHpaaT:3a Kiaacarta PayrollSystem ja ce MMILIEMEHTHPAAT:
e PayrollSystem(Map<String,Double> hourlyRateByLevel, Map<String,
Double> ticketRateByLevel) - KOHCTPYKTOp cO /iBa aprymenTu. [IpBuoT apry-
MEHT O3Ha4dyBa KOJIKY € CAaaTHHUIATa 33 COOJIBETHO HUBO 3a BpabOTEHNUTE KOWIITO
3eMaaT IJIaTa o Yac paboTa, a BTOPUOT apryMeHT O3HA4YyBa KOJIKY € ILIaTaTa 110
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IIOEH OJI TUKET 3a COOJ[BETHOTO HHUBO 3a (hpHUJIEHCEPUTE.

e void readEmployeesData (InputStream is) - MeToOx 3a YuTal€ HA IOIATO-
uTe 3a BpabOTEHNTE BO KOMIIAHUjaTa, IPH IITO 33 CeKOj BpabOTeH IOIATOIUTE Ce
JaJlecHUu BO HOB peJl.

e Employee createEmployee (String line) - MeTO/ IITO BP3 OCHOBA Ha BJIE3EH
CTPUHT (eJIeH YUTAH PeJl) BO KOj Ce 3anuinann nHGopMaIuuTe 3a J1aJieH BpaboTeH,
Ke Kpeupa u BpaTu 06jeKT of Kiaca Employee. I[logarornure 3a Bpaborenure ce
BHECYBaaT BO CJIEIHUOT (HPOpMAT:

— JHoxkouiky Bpaborerunor e HourlyEmployee :

H;ID;level ;hours; bonus
— Joxkousiky Bpaborenuor e FreelanceEmployee :

F;ID;level ;ticketPointsl;ticketPoints2;...;ticketPointsN; bonus
3a BpabOTEeHHUTE MMOCTOjaT JBa TUITA Ha ODOHYCH:
— Dukcen napuyen 6oHyC (3anuiman Kako OpOjKa).
up. H;ID;level;hours; 100
(Bo 0BOj cityuaj mobusa dukcen Gonyc Ha mrara o 100%)
— Ilponenryasien napuyen 6oHyC (3anunia Kako O6poj CO 3HAK MPOIEHT).
up. F;ID:level;ticketPoints1;ticketPoints2;...;ticketPointsN; 10%
(Bo 0BOj ciiyuaj mobusa nporenTyaseH 6ouyc on 10% o HeroBara 1iaTa).

e Bo nperxo/HHOT MeTOoJI, cO UCKIIy4oK oJf Tull BonusNotAllowedException ina ce
CIIpEYN Kpeupame Ha BpabOTeH Ha KOJIITO MYy € jiojieieH (DUKCEH DOHYC MOT0JIEM
oz 1000$ wim nporenryasen 6ouyc morosem oz 20(asaecer)% .

e Map<String, Double> getOvertimeSalaryForLevels () - MeToJ KOjIITO Ke
BpaTu Malla Ka/Je HITO KJIy90T € HUBOTO Ha Bpa6OTeHI/IOT, a BpeTHOCTa € BKYIIHUOT
M3HOC KOjaIlTO KOMIIAHMjaTa I'o UCIIATUIA 33 TPeKyBpeMeHa paboTa 3a BpaboTeHUTE
0/ TOA HUBO.

e void printStatisticsForOvertimeSalary () - MeTox KOJIITO Ke HCIIEYATH
CTaTUCTUKN (MUHUMYM, MAaKCUMyM, CyMa, IIPOCEK) Ha UCILIATEHUTE JI0JaTOIH
3a IpekyBpeMeHa paboTa Ha cuTe BPaDOTEHM BO KOMIIAHUjaTA.

e Map<String, Integer> ticketsDoneByLevel() - MeTox KOJjIITO Ke BpaTH Malla
KaJle IITO KJIy4IO0T € HUBOTO Ha BpabOTEHHUTE, & BPEIHOCTA € OPOjoT Ha MOeHH 3a
TUKETHU IITO Ce CpabOTeHH Of BpabOTEHHUTE OJI COOABETHOTO HUBO.

e Collection<Employee> getFirstNEmployeesByBonus (int n) - mero KojimTo
Ke BpaTH COPTUPaHa KOJEKIHja O/l IPBUTE N BPADOTEHU COPTUPAHU BO OMAradKu
pezroces cruope s OOHyCOT KOJIITO To 100m/Ie Ha IIaTara.

Bo oBaa 3ajada moBTOpHO ce ymoTpedyBa maboHOT 3a au3ajH Ha codprep Jlekopartop.
Hedunupan e Employee uHTepd€EjCOT U UCTUOT UMa JIB€ KOHKPETHU UMILIEMEHTAIIAN:

HourlyEmployee m FreelanceEmployee . llenTa e ga ce nekopupa o0jexT o tunn Employee
CO JIONOJIHUTE/THO CBOJCTBO - OOHYyC Ha IuiaTa. BoHycoT Moxke ja Oume UKCeH uU3HOC
KOJIITO ce JI0JlaBa Ha IJIaTaTa WM I1aK, IPOIEHTyaJeH OOHYC INTO ce IPEecMeTyBa Ha
ocuoBHara wiata. Ce gedunnpa ancrpaknara kiaca BonusDecorator IMITO ro UMILIEMEHTH-
pa nnrepdejcor Employee u dyBa MHCTaHIIA Of T Employee , OJIHOCHO BPAOOTEHHOT KOj

Ke Ome JeKopupaH co cooaBeTHUOT Gonyc. Bo amcrpakTHata Kimaca BonusDecorator ce
UMILJIEMEHTUPAHU [TOTOJIEMUOT JIeJT OJ] MeTojuTe of narepdejcor Employee , CO UCKIIYUIOK
Ha meroguTe getBonus() u calculateSalary() , OujiejKu HUBHATA UMILJIEMEHTAIN]A
3aBUCH O] KOH-KPETHUOT JEKOPATOP.

On kacata BonusDecorator ce m3BeeHN JEKOPATOPHUTE 3a (DUKCHU OOHYCH ¥ TIPOIIEH-
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ryasnu 6onycu ( FixedBonusDecorator u PercentageBonusDecorator ). Coojiserto, Bo
OBHE JIBa JIEKOPATOPH Ce UMILIeMeHTupanu Metojure getBonus() u calculateSalary() .

Kpeupamero na objextu oj T Employee 1To ce JieKOpupaHu co OOHYC JeKOpaTop ce
IIPaBU Ha, CJIETHUOT HAYWH:

Employee baseEmployee = new HourlyEmployee("testID", "levell", 11, 43);
Employee decoratedEmployee = new FixedBonusDecorator (baseEmployee, 100);
Employee decoratedEmployee2 = new PercentageBonusDecorator (baseEmployee ,5) ;

[leocHOTO perteHne Ha 3aaa9aTa € JaJeHO BO IIPOIOJIZKEHHE.

import java.util.x*;
import java.util.stream.Collectors;

class BonusNotAllowedException extends Exception {

BonusNotAllowedException(String bonus) {
super (String.format ("Bonus of %s is not allowed", bonus));

}

interface Employee {

double calculateSalary();

double getBonus () ;

double getOvertime () ;

int getTicketsCount ();

void updateBonus (double amount) ;

String getLevel();

abstract class EmployeeBase

implements Employee, Comparable<EmployeeBase> {
String 1ID;
String level;
double rate;
double totalBonus;

public EmployeeBase (String ID, String level, double rate) {
this.ID = ID;
this.level = level;
this.rate = rate;
this.totalBonus = 0.0;
}

public String getLevel () {
return level;

}

@0verride
public int compareTo(EmployeeBase o) {
return Comparator.comparing (EmployeeBase::calculateSalary)
.thenComparing (EmployeeBase::getLevel)
.compare (this, o);
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51 @0verride

52 public String toString() {

53 return String

54 .format ("Employee ID: %s Level: %s Salary: %.2f", ID,
55 level, calculateSalary() + totalBonus);

56 }

58 @0verride

59 public double getBonus() {
60 return totalBonus;

61 }

62

63 @0verride

64 public void updateBonus (double amount) {
65 this.totalBonus += amount;

66 }

67 }

60 class HourlyEmployee extends EmployeeBase {
70 double hours;
71 double overtime;

72 double regular;

73

74 public HourlyEmployee (String ID, String level, double rate,
75 double hours) {
76 super (ID, level, rate);

77 this.hours = hours;

78 overtime = Math.max (0, hours - 40);
79 regular = hours - overtime;

80 }

81

82 @0verride

83 public double calculateSalary () {

84 return regular * rate + overtime * rate * 1.5;
85 3

86

87 @0verride

88 public double getOvertime () {

89 return overtime * rate * 1.5;

90 }

91

92 @0verride

93 public int getTicketsCount () {
94 return -1;

95 }

96

97 @0verride

98 public String toString() {

99 return super.toString() + String.format(

100 " Regular hours: %.2f Overtime hours: %.2f", regular,
101 overtime) ;

102 }

103 }

104

105 class FreelanceEmployee extends EmployeeBase {
106 List<Integer> ticketPoints;

107

108 public FreelanceEmployee(String ID, String level, double rate,
109 List<Integer> ticketPoints) {
110 super (ID, level, rate);

111 this.ticketPoints = ticketPoints;
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}

@0verride
public double calculateSalary () {
return ticketPoints.stream() .mapToInt(tp -> tp).sum() * rate;

}

@0verride
public double getOvertime() {
return -1;

}

@0verride
public int getTicketsCount () {
return ticketPoints.size();

}

@0verride
public String toString() {
return super.toString() +
String.format (" Tickets count: %d Tickets points: %d",
ticketPoints.size (),
ticketPoints.stream() .mapToInt(i -> i).sum()

)

abstract class BonusDecorator implements Employee {

Employee employee;

public BonusDecorator (Employee employee) {
this.employee = employee;

}

@0verride
public double getOvertime () {
return employee.getOvertime () ;

}

@0verride
public int getTicketsCount () {
return employee.getTicketsCount () ;

}

@0verride
public void updateBonus (double amount) {
employee.updateBonus (amount) ;

}

@0verride
public String getLevel () {
return employee.getlevel();

}

@0verride
public String toString() {
return employee.toString() +
String.format (" Bonus: %.2f", getBonus());
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173 class FixedBonusDecorator extends BonusDecorator {
174

175 double fixedAmount;

176

177 public FixedBonusDecorator (Employee employee,

178 double fixedAmount) {
179 super (employee) ;

180 this.fixedAmount = fixedAmount;

181 employee.updateBonus (fixedAmount) ;

182 }

183

184 @0verride

185 public double calculateSalary () {

186 double salaryWithoutBonus = employee.calculateSalary();
187 return salaryWithoutBonus + fixedAmount;

188 }

189

190 @0verride

191 public double getBonus () {

192 return fixedAmount;

193 }

194 }

197 class PercentageBonusDecorator extends BonusDecorator {
198 double percent;
199 double bonus;

01 public PercentageBonusDecorator (Employee employee,

202 double percent) {

203 super (employee) ;

204 this.percent = percent;

205 bonus = employee.calculateSalary() * percent / 100.0;

206 employee.updateBonus (bonus) ;

207 }

208

209 @0verride

210 public double calculateSalary() {

211 double salaryWithoutBonus = employee.calculateSalary();

212 return salaryWithoutBonus + bonus;

213 }

214

215 @0verride

216 public double getBonus () {

217 return bonus;

218 X

219}

220

221 class EmployeeFactory {

222 public static Employee createEmployee(String line,

223 Map<String, Double> hourlyRate,
224 Map<String, Double> ticketRate)
225 throws BonusNotAllowedException {

226 String [] partsBySpace = line.split("\\s+");

227

228 Employee e = createSimpleEmployee (partsBySpace[0], hourlyRate,
229 ticketRate) ;

231 if (partsBySpace.length > 1) {
232 if (partsBySpace[1].contains("’%")) { //percentage bonus

233 double percentage = Double.parseDouble (partsBySpace [1]
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}

.substring (0, partsBySpace[1].length()
if (percentage > 20)
throw new BonusNotAllowedException (
partsBySpace [1]);

e = new PercentageBonusDecorator (e, percentage);

} else { //fixed bonus
double bonusAmount =
Double.parseDouble (partsBySpace [1]) ;
if (bonusAmount > 1000)
throw new BonusNotAllowedException (
partsBySpace [1] + "$");
e = new FixedBonusDecorator (e, bonusAmount) ;

}

return e;

public static Employee createSimpleEmployee(String subline,
Map<String, Double> hourlyRate,
Map<String, Double> ticketRate) {

String[] parts = subline.split(";");

String id = parts[1];

String level = parts[2];

if (parts[0].equalsIgnoreCase("H")) { //hourly
double hours = Double.parseDouble (parts[3]);
return new HourlyEmployee (id, level,

hourlyRate.get (level), hours);
} else { //freelance

1));

List<Integer> ticketPoints = Arrays.stream(parts).skip(3)

.map(Integer::parselnt)
.collect (Collectors.toList ());

return new FreelanceEmployee(id, level,
ticketRate.get (level), ticketPoints);

; class PayrollSystem {

Map<String, Double> hourlyRate;
Map<String, Double> ticketRate;
List<Employee> employees;

public PayrollSystem(Map<String, Double> hourlyRate,
Map<String, Double> ticketRate) {
this.hourlyRate = hourlyRate;
this.ticketRate = ticketRate;
employees = new ArrayList<>();

}

Employee createEmployee(String line)
throws BonusNotAllowedException {
Employee e = EmployeeFactory
.createEmployee (line, hourlyRate, ticketRate);
employees.add(e) ;
return e;

}

Map<String, Double> getOvertimeSalaryForLevels () {
Map<String, Double> result =
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employees.stream() .collect(Collectors.groupingBy (
Employee::getLevel,
Collectors
.summingDouble (Employee::getOvertime)

1)

List<String> keysWithZeros = result.keySet().stream()
.filter (key -> result.get(key) == -1)
.collect (Collectors.toList ());

keysWithZeros.forEach(result::remove) ;

return result;

}
void printStatisticsForOvertimeSalary () {
DoubleSummaryStatistics dss = employees.stream()
.filter(e -> e.getOvertime() != -1)

.mapToDouble (Employee::getOvertime)
.summaryStatistics ();

System.out
.printf ("Statistics for overtime salary: Min: %.2f " +
"Average: %.2f Max: %.2f Sum: %.2f",
dss.getMin(), dss.getAverage(), dss.getMax(),
dss.getSum());

Map<String, Integer> ticketsDoneByLevel () {
return employees.stream()
.filter(e -> e.getTicketsCount() != -1)
.collect(Collectors.groupingBy(
Employee::getlLevel,
Collectors
.summingInt (Employee::getTicketsCount)
D)
}

Collection<Employee> getFirstNEmployeesByBonus (int n) {
return employees.stream()
.sorted (Comparator.comparing (Employee:: getBonus)
.reversed())
.1limit (n)
.collect (Collectors.toList ());

public class PayrollSystemTest {

public static void main(String[] args) {

Map<String, Double> hourlyRateByLevel = new LinkedHashMap<>();
Map<String, Double> ticketRateByLevel new LinkedHashMap<>();
for (int i = 1; i <= 10; i++) {
hourlyRateByLevel.put("level" + i, 11 + i * 2.2);
ticketRateByLevel.put("level" + i, 5.5 + i * 2.5);

1]

Scanner sc = new Scanner (System.in);
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int employeesCount = Integer.parselnt(sc.nextLine());

PayrollSystem ps = new PayrollSystem(hourlyRateByLevel,
ticketRateByLevel) ;
Employee emp = null;
for (int i = 0; i < employeesCount; i++) {
try {
emp = ps.createEmployee(sc.nextLine());
} catch (BonusNotAllowedException e) {
System.out.println(e.getMessage());
}

int testCase = Integer.parselnt(sc.nextLine());

switch (testCase) {
case 1: //Testing createEmployee

if (emp != null)
System.out.println (emp) ;
break;

case 2: //Testing getOvertimeSalaryForLevels ()
ps.getOvertimeSalaryForLevels ()
.forEach((level, overtimeSalary) -> {
System.out
.printf("Level: %s Overtime " +
"salary: %.2f\n",
level, overtimeSalary);
b
break;
case 3: //Testing printStatisticsForOvertimeSalary ()
ps.printStatisticsForOvertimeSalary () ;
break;
case 4: //Testing ticketsDoneByLevel
ps.ticketsDoneByLevel ()
.forEach((level, overtimeSalary) -> {
System.out
.printf ("Level: %s Tickets by level: %d\n",
level, overtimeSalary) ;
1
break;
case b: //Testing getFirstNEmployeesByBonus (int n)
ps.getFirstNEmployeesByBonus (
Integer.parselnt (sc.nextLine ()))
.forEach(System.out::println);
break;
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