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HarmpenHo mmporpaMupame

1. ArrayList

ArraylList e Kiaca of CTaHZapagHuTe 6MOJIMOTEKH BO Java Koja T0 UMILJIEMEHTHPA
uHTepdejcoT List. 3a pa3jiuKa o HU3UTe, KOU UMaaT QUKCHA TOJDKHUHA 0TKAKO Ke
ce KpeHupaart, ArrayList e 06jeKT K0j MO>Ke [1a Ce IIPOIIMpPYyBa Jo/ieKa [Iporpamara ce
u3BpIyBa. 'eHepasHO, ArraylList ja ©UMa ucTaTa yjaora KaKo ¥ HU3UTe, CO TOa IIITO
MOJKe Jla ja MeHyBa CBojaTa Jo/DKUHA 3a BpeMe Ha U3BpPIIIyBakeTOo Ha IIporpaMmara.

I/IMHJIEMEHTI/IpaHa € CO IIOMOIII Ha HHX3a KaKoO IIPHBATHA KJyIaCHA IIPOMEHJ/IMBA.

1.1. 3omTO cexoraii ga He KopuctuMme ArrayList
HaMeCcTO HU3Hu?

1. ArrayList e 110 HeepHUKaCHa O] HU3a
2. He mopprKyBa HOTaIHja Ha roJieMU 3arpagu | ]

3. OcHOBHMOT THUII Ha ArrayList Mopa /1a 6uje kiaca (Wiu gpyr TUI pedepeHIia): He

MOJKe fja Oujie IPUMUTHUBEH TUII int, float, double,...

1.2. Kopucremwe Ha ArraylList

* 3a a ce kopucTHu ArrayList, Tpe6a fja ce BKIIYYH Off ITIaKeTOT
java.util.ArraylList

 Ce KpeHpa U UMeHYBa Ha UCT HAYMH KaKo U 06jeKT off 6110 Koja Ky1aca, OCBeH

IIITO MOpa Jia ce CIelTuPUITHpPa HajSUHUOT TUII Ha CJIeTHUOB HaUMH:

ArrayList<BaseType> list = new ArrayList<>();

o [IoyeTHHOT KallallUTeT MOJXKe /la Ce IIPOcJIe/Iu KaKo apIyMeHT Ha KOHCTPYKTOPOT

 ClrefHUOT KOZ Kperpa ArrayList Koj uyBa pedepeHIIH off TUII String U UMa

II04YeTeH KararureT of 20 WieHOBU

ArrayList<String> strings = new ArrayList<>(20);

0 CrienuduIipame Ha IIOYeTHUOT KallalUTeT He ja OTpaHuYyBa

roJIeMHHaTa JI0 Koja ArraylList Mo>ke Jja pacTe

1. ArrayList | 1
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1.3. HajuecTO KOpHCTEHU METOAHU

* add ce KOpHUCTH 3a JaLoBake Ha eJIeMeHT

« IlocToU U IIpeoIlTOBapeHa Bep3uja co ABa apI'yMeHTH KOj 0BO3MO>KyBa /ia Cce

Io/iajie eJIEeMEHT Ha offpefieHa MO3UITHja 3a/iajieHa IIPeKy HHIeKC

* MeTOJIOT size ce KOPUCTH Jja ce 1obue O6p0joT HA eJIeMEeHTH

int howMany = list.size();

* MeTO/OT set ce KOPHCTH 3a MEHYBaAlbe Ha IIOCTOCUKH €JIEMEHT

° MeTO,ILOT get ce KOPUCTH 3a IIPHCTAIlyBabe 40 OAP€eaeH II0OCTOeUKH eJIEMEHT

U1 nBaTa MeTOJH IO IIpUMaarT 3a apryMmeHT uHeKcoT (0 6a3upaH) Ha eJIEMEHTOT KOj

CaKaMe [1d I'O IIpUCTaIlMe.

list.set(index, "something else");
String thing = list.get(index);

2. TeKcTyaJIHU TaTOTEeKH

2.1. Word Count

/la ce HamuIlle IIporpaMa Koja ro mpukKakyBa 6pojoT Ha 3Ha1iy, 6pojoT Ha 360p0OBU U
6pojOT Ha pef0OBU BO JaTOTEKHUTe UMU IIITO UMHUIba Ce 3a/laBaaT KaKo apr'yMeHTH Ha

I(Ohda}LHIIa.HIII{PﬂEL

Pewenue 2

package mk.ukim.finki.np.av5;
import java.io.BufferedReader;
import java.io.FileReader;

import java.io.IOException;

import java.nijo.file.Files;

import java.nio.file.Paths;

import java.util.Arrays;

import java.util.function.Consumer;
import java.util.regex.Pattern;

import java.util.stream.Collectors;

[ **

* Argument: examples/data/quotes.txt
*/

public class WordCount {

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

2 | 1.3. HajueCcTo KOPUCTeHU METOIHU
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StringBuilder result = new StringBuilder();
if (args.length == 0) {
System.out.println("Provide filename as argument");

return;
}
for (String fileName : args) {
try {
String wordCount = processFile(fileName);
//wordCount = processWithMapReduce(fileName);
result.append(String.format("%s -> %s\n", fileName, wordCount));
} catch (IOException e) {
System.err.println(e.getMessage());
}
}
System.out.println(result.toString());
}
[/ x*
* Solution using {@link BufferedReader} reading line by line
*/

private static String processFile(String fileName) throws IOException {
int linesCount = 0;
int wordsCount = 0;
int charactersCount = 0}
try (BufferedReader bufferedReader = new BufferedReader (new FileReader (fileName)))

String line;
while ((line = bufferedReader.readlLine()) != null) {
linesCount++;
String[] words = line.split("\\s+");
wordsCount += words.length;
charactersCount += line.length() + 1;

}
}
return String.format("%d %d %d", linesCount, wordsCount, charactersCount);
}
[/ x*
* Solution using {@link Consumer< FileCounts >} function
*/

private static String processWithConsumer (String fileName) throws IOException {
FileCounts fileCounts = new FileCounts();
Files.lines(Paths.get(fileName))
.forEach(fileCounts);
return fileCounts.toString();

}

[/ x*
* Solution using map-reduce and long[] array as data holder
*/
private static String processWithMapReduce(String fileName) throws IOException {
Pattern word = Pattern.compile("\\s+");
long[] result = Files.lines(Paths.get(fileName))
.map(line -> {
long words = word.split(line).length;
return new long[]{1, words, line.length() + 1};
H
.reduce(new long[]{0, 0, 0},
(left, right) -> {
long[] sum = new long[3];
Arrays.setAll(sum, i -> left[i] + right[i]);
return sum;
1)
return Arrays.stream(result)
.mapToObj (String::valueOf)
.collect(Collectors.joining(" "));

}

static class FileCounts implements Consumer<String> {
private static final Pattern WORD = Pattern.compile("\\s+");
long lines;
long chars;
long words;

public FileCounts() {

1.3. HajuecTo KOpUCTEHU MeTOAHU | 3
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this.lines = 0;
this.chars = 0;
this.words = 0;

}

@Override

public void accept(String line) {
++lines;
this.chars += line.length() + 1; // + the \n character
this.words += WORD.split(line).length;

}

@Override
public String toString() {
return String.format("%d %d %d", lines, words, chars);

}

2.2. Oldest Person

Bo cekoj pef o1 efHa faTOTEKA Ce 3alIUIlIaHu UMe (String) 1 Bo3pacTt (int). [la ce

HAIIHIIIe IIporpaMa Koja Ke To OTIIeYaTH UMeTO U BO3pacTa Ha HajBO3PACHOTO JIUIIE.

Kpucrtujan 25
JputoH 39
Pucre 17
JlycujaHa 28
Boban 7
OsiBepa 71
Ana 14
Jumurap 56
Jume 11
Brtjana 12

4 | 2.2. Oldest Person
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PeweHue 3

package mk.ukim.finki.np.av5;

import java.io.x*;
import java.util.Scanner;
import java.util.function.Function;

[ x*
* Argument: examples/data/persons.txt
*/
public class FindOldest {
public static void main(String[] args) {
try {
findWithScanner (new FileInputStream(args[0]));
//findWithStream(new FileInputStream(args([0]));
} catch (FileNotFoundException e) {
System.err.println(e.getMessage());
}
}

VA
* Imperative solution using {@link Scanner}
*/
static void findWithScanner (InputStream [dinputStream) {
try (Scanner scanner = new Scanner (inputStream)) {
String oldestName = null;
int maxAge = Integer.MIN_VALUE;
while (scanner.hasNextLine()) {
String line = scanner.nextLine();
String[] parts = line.split("\\s+");
String name = parts[0];
int age = Integer.parseInt(parts[1]);
if (age > maxAge) {
maxAge = age;
oldestName = name;

}
}
System.out.println("Name: " + oldestName);
System.out.println("Age: " + maxAge);
}
}
VA
* Functional solution using {@link BufferedReader} and map-reduce
*/

static void findWithStream(InputStream inputStream) {
BufferedReader reader = new BufferedReader (new InputStreamReader (inputStream));
String[] max = reader.lines()
.map(line -> line.split("\\s+"))
.reduce(new String[]{}, (left, right) -> {
if (left.length == 0) return right;
if (right.length == 0) return left;
int leftAge = Integer.parseInt(left[1]);
int rightAge = Integer.parseInt(right[1]);
return leftAge > rightAge ? left : right;

1)
System.out.println("Name: " + max[0]);
System.out.println("Age: " + max[1]);

2.3. OleHKH 3a Kypc

Jla ce HaIIHIIe IIporpaMa Koja IIpecMeTyBa OIIeHKH 3a OfIpe/leH Kypc. Bo mporpamara

IIPBO Ce BUMTYBa UMETO Ha JaToTeKaTa Koja TH COAP KU UHGOPMAITUHTE 3a

pe3yjaTraTuTe o UCIITMTUTHUTE. CeKOj pen om maToreKaTa € BOo CJIEAHHUOT (I)OpMaTZ

2.3. O11eHKH 3a Kypc | 5



HarmpenHo mmporpaMupame
LastName:FirstName:Examl:Exam2:Exam3

Hcrmutute ce BpeHyBaaT TeXKUHCKU U Toa 25% 3a 1IpBUOT, 30% 3a BTOPUOT U 45% 3a
TPETHUOT UCIIUT. Bp3 0CHOBa Ha 0Ba, KOHEUHATa OIleHKa ce J00HuBa CIopes, ciefHaTa

CKaJia.

A [90 -100)

B [80-90)

C[70-80)

D [60 - 70)

F [0-60)

Bairara IIporpamMma Tp968 IOa OTIIeYaTH Ha CTaHOAPOAHHUOT H3JI1€3 JIUCTA O CTYAEHTHU

TI0/TPe/IEHH CITOpe]T OTleHKaTa BO OIIaraukH peioc/iel, BO CJIETHHUOT GopMar:

LastName FirstName LetterGrade

HcTo Taka BO IaTOTEeKAa YHe IIITO UMe Ce BHeCYBa O] CTaHIap/IeH BJIe3 ce

3aIUIITyBaaT pe3yITaTUTe BO CIeTHUOT GopMarT:

LastName FirstName Examl Exam2 Exam3 TotalPoints LetterGrade

OTKaKo Ke ce 3aIlHiile OBaa COOpP’KKXHAa BO IaTOTEKaA, Ce IIedaTH Ha CTaH/IapJeH 13JIe3

oUCTpUuOyIMjaTa Ha OLleHKUTE.
[IpuMep aKo copp>KUHATa Ha JaToTeKarTa e:

Doe:John:100:100:100
Pantz:Smartee:80:90:80

H3m1e30T e:

Doe John A
Pantz Smartee B

M3/1e30T BO IaTOTEeKaTa Ke OH/e:

6 | 2.3. O1reHKU 3a KypC
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Doe John 100 100 100 100 A
Pantz Smartee 80 90 80 83 B
Al

MO O W
(oo oR

2.3. O11eHKH 3a Kypc | 7



HarmpenHo mmporpaMupame

PeweHue (Student.java)

package mk.ukim.finki.np.av5;

VA
* Student class
*/
class Student implements Comparable<Student> {
private String firstName;
private String lastName;
private int examl;
private int exam2;
private int exam3;
private char grade;
private double total;

public Student(String firstName, String lastName, int examl, int exam2,
int exam3) {
this.firstName = firstName;
this.lastName = lastName;
this.examl = examl;
this.exam2 = exam2;
this.exam3 = exam3;
this.total = examl * .25 + exam2 * .3 + exam3 * .45;
if (this.total >= 91) {
this.grade = 'A';
} else if (this.total >= 81) {
this.grade = 'B';
} else if (this.total >= 71) {
this.grade = 'C';
} else if (this.total >= 61) {
this.grade = 'D';
} else {
this.grade = 'E';
3
3

public String getFirstName() {
return firstName;

}

public String getLastName() {
return lastName;

}

public char getGrade() {
return grade;

}

public double getTotal() {
return total;

}

@Override
public int compareTo(Student other) {
return Double.compare(this.total, other.total);

}

public static Student fromString(String line) {
String[] parts = line.split(":");
int examl = Integer.parselnt(parts[2]);
int exam2 = Integer.parselnt(parts[3]);
int exam3 = Integer.parselnt(parts[4]);
return new Student(parts[0], parts[1l], examl, exam2, exam3);

}

@Override
public String toString() {
return String.format("%s %s %d %d %d %.0f %c", firstName, lastName,
examl, exam2, exam3, total, grade);

8 | 2.3. O1leHKH 3a Kypc
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PeweHue (CalculateGrades.java)

package mk.ukim.finki.np.av5;

import java.io.x*;

import java.util.ArraylList;
import java.util.Collections;
import java.util.List;

import java.util.Scanner;

public class CalculateGrades {
static final String FILE_NAME = "examples/data/grades.txt";

public static void main(String[] args) {

Scanner scanner = new Scanner (System.in);

List<Student> students = null;

try {
students = loadStudents(new FileInputStream(FILE_NAME));

} catch (IOException e) {
System.err.println(e.getMessage());
return;

}

Collections.sort(students);

for (Student student : students) {
System.out.println(String.format("%s %s %c'", student.getFirstName(),

student.getLastName(), student.getGrade()));

}

int[] gradesDistribution = findGradeDistribution(students);

String outputFile = scanner.nextLine();

try (PrintWriter printWriter = new PrintWriter(new FileWriter (outputFile))) {
for (Student student : students) {
printWriter.println(student);
3
for (int i = 0; i < gradesDistribution.length; ++i) {
printWriter.println(String.format("%c : %d", 'A' + i, gradesDistribution[

i1))s
3
} catch (IOException e) {
System.err.println(e.getMessage());
3
3

static List<Student> loadStudents(InputStream inputStream) throws IOException {
ArrayList<Student> students = new ArrayList<>();
try (BufferedReader fileReader = new BufferedReader (new InputStreamReader
(inputStream))) {
String line;
while ((line = fileReader.readLine()) != null) {
Student student = Student.fromString(line);
students.add(student);
3
3
return students;

}

static int[] findGradeDistribution(List<Student> students) {
int[] gradesDistribution = new int[5];
for (Student student : students) {
gradesDistribution[student.getGrade() - 'A']++;
}

return gradesDistribution;

Pewerue co Java 8 Streams (CalculateGradesImproved.java)

package mk.ukim.finki.np.av5;
import java.io.BufferedWriter;

import java.io.IOException;
import java.nio.file.Files;

2.3. O11eHKH 3a Kypc | 9
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import java.nio.file.Paths;

import java.nio.file.StandardOpenOption;
import java.util.ArraylList;

import java.util.Arrays;

import java.util.List;

import java.util.Scanner;

import java.util.stream.Collectors;
import java.util.stream.IntStream;

[/ x*
* File path for test: examples/data/grades.txt
*/

public class CalculateGradesImproved {

public static void main(String[] args) {
Scanner scanner = new Scanner (System.in);
String filename = scanner.nextLine();
List<Student> students = loadStudents(filename);
students.stream()
.sorted()
.forEach(each -> System.out.println(String.format("%s %s %c'",
each.getFirstName(), each.getLastName(), each.getGrade())));
int[] distribution = findDistribution(students);
printDistribution(distribution);
filename = scanner.nextLine();
writeToFile(students, filename);

}

static List<Student> loadStudents(String fileName) {
try {
return Files.lines(Paths.get(fileName))
.map (Student::fromString)
.collect(Collectors.toList());
} catch (IOException e) {
System.err.println(e.getMessage());
}
return new ArrayList<>();

}

static int[] findDistribution(List<Student> students) {
return students.stream()
.map (Student: :getGrade)
.collect(() -> new int[6],
(ints, character) -> dints[character - 'A']++,
(left, right) -> Arrays.setAll(left, i -> left[i] + right[i])
)3
}

static void printDistribution(int[] distribution) {
IntStream.range(0, distribution.length)
.mapToObj (i -> String.format("%c : %d", 'A' + 1, distribution[i]))
.forEach(System.out: :println);
}

static void writeToFile(List<Student> students, String fileName) {
try (BufferedWriter writer = Files.newBufferedWriter (Paths.get(fileName),
StandardOpenOption.CREATE)) {
students. forEach(each -> {
try {
writer.write(each.toString());
} catch (IOException e) {
System.err.println(e.getMessage());
}
s
} catch (IOException e) {
System.exit(-1);
}

10 | 2.3. OLieHKH 3a KypcC
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2.4. Hajmoiir maJiMHAPOM

Bo gaTorekarta words. txt uMa 99,171 360poBU 07 AHTJIMCKHOT ja3uK. /la ce HaIUIIIe

IporpaMa Koja Ke To IIpoHajfie HajAoATHOT 360p MaJIUHIPOM.

PeweHue (LongestPalindrome.java)

package mk.ukim.finki.np.av5;

import java.io.x*;
import java.util.Comparator;
import java.util.stream.IntStream;

public class LongestPalindrome {
public static final String FILENAME = "examples/data/words.txt";

public static void main(String[] args) {

try {
//System.out.println(findLongest(new FileInputStream(FILENAME)));

System.out.println(findLongestFunc(new FileInputStream(FILENAME)));
} catch (IOException e) {
System.err.println(e.getMessage());

}
}
[ **
* Standard imperative solution, reading line by line
*
* @param inputStream The input stream with the data
* @return The longest palindrome string

* @throws IOException
*/
static String findLongest(InputStream inputStream) throws IOException {
String longest = null;
try (BufferedReader reader = new BufferedReader (new InputStreamReader (inputStream
) A
String word;
while ((word = reader.readLine()) != null) {
if (disPalindrome(word)) {
if (longest == null) {
longest = word;
} else {
if (word.length() >= longest.length()) {
longest = word;

}

3
}

return longest;

}

[ **

* Functional solution with following steps: 1. filter palindromes, 2. get max by
length (longest)

*

* @param inputStream The -input stream with data

* @return The longest palindrome string

* @throws IOException

*/

static String findLongestFunc(InputStream inputStream) throws IOException {

try (BufferedReader reader = new BufferedReader (new InputStreamReader (inputStream

) A
return reader.lines()
.filter (LongestPalindrome: :isPalindromeFunc)
.max (Comparator.comparing(String::length))
.orElse(null);
}
}

2.4. Hajpoar nanmuHapom | 11
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static boolean disPalindrome(String word) {
int len = word.length();
for (int i = 05 i < len / 23 i++) {
if (word.charAt(i) != word.charAt(len - 1 - 1)) {
return false;
}
}

return true;

}

static boolean [disPalindromeFunc(String word) {
return IntStream.range(0, word.length() / 2)
.allMatch(i -> word.charAt(i) == word.charAt(word.length() - 1 - 1));

3. bUHapHU TaTOTEeKH

3.1. IIpocek Ha ci1y4ajHU OpoeBU

/la ce HamMIIle IIporpaMa Koja 3aIliillyBa n cJIydajHHU IeIi 6poeBU Bo 6UHapHa

HaTOTEKa, II0TOA ' BUMTYBd M I'0 IIpeCMEeTyBa HUBHHUOT IIPOCEK.

12 | 3. BuHapHU JaTOTeK:U
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PeuwieHue 1

package mk.ukim.finki.np.av5;

import java.io.x*;
import java.util.Random;

public class BinaryNumbers {
static final String FILE_NAME = "examples/data/numbers.dat";

public static void main(String[] args) {
generateFile(1000);
double avg = findNumbersAverage();
System.out.println("Average: " + avg);

}

private static void generateFile(int n) {
try (ObjectOutputStream oos = new ObjectOutputStream(new FileOutputStream
(FILE_NAME))) {
Random random = new Random();
for (int i = 05 i < nj i++) {
int next = random.nextInt(1000);
oos.writeInt(next);
}
} catch (IOException e) {
System.err.println(e.getMessage());
}
}

private static double findNumbersAverage() {
int total = 0;

double sum = 0;
try (ObjectInputStream ois = new ObjectInputStream(new FileInputStream(FILE_NAME)

try {
while (true) {
int num = ois.readInt();
sum += num;
total++;

} catch (EOFException e) {
System.out.println("All numbers are read");

} catch (IOException e) {
e.printStackTrace();

}

return sum / total;

3.2. JIucra co pe3yjaTaTH

/la ce HamuIle Kjlaca 3a pe3yJsrar (Score) o HeKoja BUZieo urpa. Cekoj pesyJrar ce
COCTOM OJf UMEeTO U OpojoT Ha IoeHH. /[a ce HamuIlle HOBa KJaca (Scoreboard) Koja
Ke T4 yyBa Hajpobpute N pesysaraTy. OBaa Kiaca Tpeba Ja iMa MOKHOCT 3a

Jo/laBalb€ HOB Pe3yJ/ITaT U IIPUKa’>KyBalbe Ha TEKOBHHTE PE3yJITaTH.

0 3a moma

3.2. Jlucra co pesyaratu | 13
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4. U3BOpeH KoJ o IIPUMeEPH U 3aJauu

https://github.com/finki-mk/NP/

Source Code ZIP

14 | 4. FIsBOpeH KOZ, O IIpUMepH U 3a7ja4u
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