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ДОДАТОК А 

Приклади кодів програм 

A.1 Код Геш-таблиці з методом відкритої адресації 

public class RedisLikeHashMap<K, V> implements HashTable <K, V> { 

    private static final int INITIAL_CAPACITY = 16; 

    private static final float LOAD_FACTOR = 0.75f; 

    private Entry<K, V>[] table; 

    private int size; 

 

    public RedisLikeHashMap() { 

        table = new Entry[INITIAL_CAPACITY]; 

    } 

 

 

    private static class Entry<K, V> { 

        final K key; 

        V value; 

 

        Entry(K key, V value) { 

            this.key = key; 

            this.value = value; 

        } 

    } 

 

    private int hash(Object key) { 

        return Math.abs(key.hashCode() % table.length); 

    } 

 

    public void put(K key, V value) { 

        if (size >= LOAD_FACTOR * table.length) { 

            resize(); 

        } 

 

        int index = hash(key); 

        while (table[index] != null && !table[index].key.equals(key)) 

{ 

            index = (index + 1) % table.length; 

        } 

 

        if (table[index] == null) { 

            size++; 

        } 

        table[index] = new Entry<>(key, value); 

    } 

 

    public V get(K key) { 

        int index = hash(key); 

        while (table[index] != null) { 

            if (table[index].key.equals(key)) { 

                return table[index].value; 

            } 

            index = (index + 1) % table.length; 

        } 
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        return null; 

    } 

 

    public V remove(K key) { 

        int index = hash(key); 

        while (table[index] != null) { 

            if (table[index].key.equals(key)) { 

                V value = table[index].value; 

                table[index] = null; 

                size--; 

                rehash(index); 

                return value; 

            } 

            index = (index + 1) % table.length; 

        } 

        return null; 

    } 

 

 

 

} 

А.2 Код Геш-таблиці з  методом бакетів 

import java.util.TreeMap; 

 

public class RedisLikeHashMapWithTree<K, V> implements HashTable <K, 

V> { 

    private static final int INITIAL_CAPACITY = 16; 

    private static final float LOAD_FACTOR = 0.75f; 

    private TreeMap<K, V>[] table; 

    private int size; 

 

    public RedisLikeHashMapWithTree() { 

        table = new TreeMap[INITIAL_CAPACITY]; 

        for (int i = 0; i < INITIAL_CAPACITY; i++) { 

            table[i] = new TreeMap<>(); 

        } 

    } 

 

    private int hash(Object key) { 

        return Math.abs(key.hashCode() % table.length); 

    } 

 

    public void put(K key, V value) { 

        if (size >= LOAD_FACTOR * table.length) { 

            resize(); 

        } 

 

        int index = hash(key); 

        if (table[index].put(key, value) == null) { 

            size++; 

        } 

    } 

 

    public V get(K key) { 

        int index = hash(key); 



3 
 

        return table[index].get(key); 

    } 

 

    public V remove(K key) { 

        int index = hash(key); 

        V value = table[index].remove(key); 

        if (value != null) { 

            size--; 

        } 

        return value; 

    } 

 

    private void resize() { 

        TreeMap<K, V>[] oldTable = table; 

        table = new TreeMap[oldTable.length * 2]; 

        for (int i = 0; i < table.length; i++) { 

            table[i] = new TreeMap<>(); 

        } 

        size = 0; 

 

        for (TreeMap<K, V> bucket : oldTable) { 

            for (K key : bucket.keySet()) { 

                put(key, bucket.get(key)); 

            } 

        } 

    } 

    public int size() { 

        return size; 

    } 

} 

А.3 Код Б-дерево 

public class BTree<T extends Comparable<T>> { 

 

    private int minKeySize = 1  

    private int minChildrenSize = minKeySize + 1; / 

    private int maxKeySize = 2 * minKeySize  

    private int maxChildrenSize = maxKeySize + 1;  

 

    private Node<T> root = null; 

    private int size = 0;  

 

    public BTree() { 

    } 

 

    public BTree(int order) { 

        this.minKeySize = order; 

        this.minChildrenSize = minKeySize + 1; 

        this.maxKeySize = 2 * minKeySize; 

        this.maxChildrenSize = maxKeySize + 1; 

    } 

 

    public boolean add(T value) { 

        if (root == null) { 

            root = new Node<T>(null, maxKeySize, maxChildrenSize); 

            root.addKey(value); 
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        } else { 

            Node<T> currentNode = root; 

            while (currentNode != null) { 

                if (currentNode.numberOfChildren() == 0) { 

                    currentNode.addKey(value); 

                    if (currentNode.numberOfKeys() <= maxKeySize) { 

                        break; 

                    } 

                    split(currentNode); 

                    break; 

                } 

                T lesserKey = currentNode.getKey(0); 

                if (value.compareTo(lesserKey) <= 0) { 

                    currentNode = currentNode.getChild(0); 

                    continue; 

                } 

 

                int numberOfKeys = currentNode.numberOfKeys(); 

                int lastKeyIndex = numberOfKeys - 1; 

                T greaterKey = currentNode.getKey(lastKeyIndex); 

                if (value.compareTo(greaterKey) > 0) { 

                    currentNode = currentNode.getChild(numberOfKeys); 

                    continue; 

                } 

 

                for (int i = 1; i < currentNode.numberOfKeys(); i++) 

{ 

                    T previousKey = currentNode.getKey(i - 1); 

                    T nextKey = currentNode.getKey(i); 

                    if (value.compareTo(previousKey) > 0 && 

value.compareTo(nextKey) <= 0) { 

                        currentNode = currentNode.getChild(i); 

                        break; 

                    } 

                } 

            } 

        } 

 

        size++; 

        return true; 

    } 

 

    private T remove(T value, Node<T> node) { 

        if (node == null) return null; 

 

        T removedValue = null; 

        int index = node.indexOf(value); 

        removedValue = node.removeKey(value); 

        if (node.numberOfChildren() == 0) { 

            if (node.parent != null && node.numberOfKeys() < 

minKeySize) { 

                this.combine(node); 

            } else if (node.parent == null && node.numberOfKeys() == 

0) { 

                root = null; 

            } 

        } else { 

            Node<T> lesserNode = node.getChild(index); 
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            Node<T> greatestNode = this.getGreatestNode(lesserNode); 

            T replacementValue = 

this.removeGreatestValue(greatestNode); 

            node.addKey(replacementValue); 

            if (greatestNode.parent != null && 

greatestNode.numberOfKeys() < minKeySize) { 

                this.combine(greatestNode); 

            } 

            if (greatestNode.numberOfChildren() > maxChildrenSize) { 

                this.split(greatestNode); 

            } 

        } 

 

        size--; 

        return removedValue; 

    } 

 

} 

А.4 Код Скіп-листа 

public class SkipList<K extends Comparable<K>, V> { 

    private static final int MAX_LEVEL = 16; 

    private final Node<K, V> head = new Node<>(null, null, 

MAX_LEVEL); 

    private final Random random = new Random(); 

 

    static class Node<K, V> { 

        final K key; 

        V value; 

        final Node<K, V>[] forward; 

         

        Node(K key, V value, int level) { 

            this.key = key; 

            this.value = value; 

            this.forward = new Node[level + 1]; 

        } 

    } 

 

    public void put(K key, V value) { 

        Node<K, V>[] update = new Node[MAX_LEVEL + 1]; 

        Node<K, V> x = head; 

 

        for (int i = MAX_LEVEL; i >= 0; i--) { 

            while (x.forward[i] != null && 

x.forward[i].key.compareTo(key) < 0) { 

                x = x.forward[i]; 

            } 

            update[i] = x; 

        } 

 

        x = x.forward[0]; 

 

        if (x != null && x.key.compareTo(key) == 0) { 

            x.value = value; 

        } else { 

            int level = randomLevel(); 
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            x = new Node<>(key, value, level); 

            for (int i = 0; i <= level; i++) { 

                x.forward[i] = update[i].forward[i]; 

                update[i].forward[i] = x; 

            } 

        } 

    } 

 

    public V get(K key) { 

        Node<K, V> x = head; 

 

        for (int i = MAX_LEVEL; i >= 0; i--) { 

            while (x.forward[i] != null && 

x.forward[i].key.compareTo(key) < 0) { 

                x = x.forward[i]; 

            } 

        } 

 

        x = x.forward[0]; 

 

        if (x != null && x.key.compareTo(key) == 0) { 

            return x.value; 

        } 

 

        return null; 

    } 

 

    public void remove(K key) { 

        Node<K, V>[] update = new Node[MAX_LEVEL + 1]; 

        Node<K, V> x = head; 

 

        for (int i = MAX_LEVEL; i >= 0; i--) { 

            while (x.forward[i] != null && 

x.forward[i].key.compareTo(key) < 0) { 

                x = x.forward[i]; 

            } 

            update[i] = x; 

        } 

 

        x = x.forward[0]; 

 

        if (x != null && x.key.compareTo(key) == 0) { 

            for (int i = 0; i <= MAX_LEVEL; i++) { 

                if (update[i].forward[i] != x) break; 

                update[i].forward[i] = x.forward[i]; 

            } 

        } 

    } 

 

    private int randomLevel() { 

        int level = 0; 

        while (random.nextInt(2) == 0 && level < MAX_LEVEL) { 

            level++; 

        } 

        return level; 

    } 

А.5 Код графового сховища 
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import java.util.ArrayList; 

import java.util.HashMap; 

import java.util.List; 

import java.util.Map; 

 

public class GraphStore { 

class Node { 

    private final String id; 

    private final Map<String, String> properties; 

    private final List<Relationship> relationships; 

 

    public Node(String id) { 

        this.id = id; 

        this.properties = new HashMap<>(); 

        this.relationships = new ArrayList<>(); 

    } 

} 

 

class Relationship { 

    private final String type; 

    private final Node startNode; 

    private final Node endNode; 

    private final Map<String, String> properties; 

 

    public Relationship(String type, Node startNode, Node endNode) { 

        this.type = type; 

        this.startNode = startNode; 

        this.endNode = endNode; 

        this.properties = new HashMap<>(); 

    } 

} 

 

    private final Map<String, Node> nodes; 

    private final Map<String, List<Relationship>> relationships; 

 

    public GraphDatabase() { 

        nodes = new HashMap<>(); 

        relationships = new HashMap<>(); 

    } 

 

    public Node createNode(String id) { 

        Node node = new Node(id); 

        nodes.put(id, node); 

        return node; 

    } 

 

    public Relationship createRelationship(String type, Node 

startNode, Node endNode) { 

        Relationship relationship = new Relationship(type, startNode, 

endNode); 

        startNode.addRelationship(relationship); 

        endNode.addRelationship(relationship); 

        relationships.computeIfAbsent(type, k -> new 

ArrayList<>()).add(relationship); 

        return relationship; 

    } 

 

    public Node getNode(String id) { 
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        return nodes.get(id); 

    } 

 

    public List<Relationship> getRelationships(String type) { 

        return relationships.get(type); 

    } 

 

    public List<Node> findNodesByProperty(String key, String value) { 

        List<Node> result = new ArrayList<>(); 

        for (Node node : nodes.values()) { 

            if (value.equals(node.getProperty(key))) { 

                result.add(node); 

            } 

        } 

        return result; 

    } 

 

    public List<Relationship> findRelationshipsByProperty(String key, 

String value) { 

        List<Relationship> result = new ArrayList<>(); 

        for (List<Relationship> relList : relationships.values()) { 

            for (Relationship rel : relList) { 

                if (value.equals(rel.getProperty(key))) { 

                    result.add(rel); 

                } 

            } 

        } 

        return result; 

    } 

 

    public void deleteNode(String id) { 

        Node node = nodes.remove(id); 

        if (node != null) { 

            for (Relationship rel : new 

ArrayList<>(node.getRelationships())) { 

                deleteRelationship(rel); 

            } 

        } 

    } 

 

    public void deleteRelationship(Relationship relationship) { 

        relationship.getStartNode().removeRelationship(relationship); 

        relationship.getEndNode().removeRelationship(relationship); 

        List<Relationship> relList = 

relationships.get(relationship.getType()); 

        if (relList != null) { 

            relList.remove(relationship); 

        } 

    } 

} 
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ДОДАТОК Б 

Звіт з результатами перевірки на унікальність тексту в базі ХНУРЕ 

 

Рисунок Б.1 – Результат перевірки кваліфікаційної роботи магістра на плагіат 
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ДОДАТОК В 

Слайди презентації  

 

 

Рисунок В.1 – Слайд 1 

 

 

Рисунок В.2 – Слайд 2 
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Рисунок В.3 – Слайд 3 

 

 

Рисунок В.4 – Слайд 4 
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Рисунок В.5 – Слайд 5 

 

 

Рисунок В.6 – Слайд 6 
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Рисунок В.7 – Слайд 7 

 

 

Рисунок В.8 – Слайд 8 
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Рисунок В.9 – Слайд 9 

 

 

Рисунок В.10 – Слайд 10 
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Рисунок В.11 – Слайд 11 

 

 

Рисунок В.12 – Слайд 12 

 



16 
 

 

Рисунок В.13 – Слайд 13 

 

 

Рисунок В.14 – Слайд 14 
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Рисунок В.15 – Слайд 15 

 

 

Рисунок В.16 – Слайд 16 
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ДОДАТОК Г 

Експертний висновок результатів перевірки кваліфікаційної роботи 

на відповідність оформлення вимогам ДСТУ 3008:2015 
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ДОДАТОК Д 

Апробація кваліфікаційної роботи 

 

Рисунок Д.1 – Сторінка 1 
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Рисунок Д.2 – Сторінка 2 
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Рисунок Д.3 – Сторінка 3 
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Рисунок Д.4 – Сторінка 1 
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Рисунок Д.5 – Сторінка 2 

 


