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Olimpiada Kombétare e Informatikés pér Arsimin e Mesém té Larté. Faza e dyté

1. Shkruani njé program gé pérdor njé algoritém té kérkimit binar pér té gjetur elementin ¢ift mé t€ vogél, i cili
éshté mé i madh se njé numér i caktuar né njé vektor té renditur né rendin zbrités. 7 piké

Zgjidhje:

#include <iostream>
#include <vector>

using namespace std;

int findSmallestEven(vector<int>& arr, int x) {
int left = 0, right = arr.size() - 1;

int result = -1; // Fillimisht nuk éshté gjetur

while (left <= right) {

int mid = (left + right) / 2;

Il Kontrollo nése elementi éshté ¢ift dhe mé i madh se x
if (arr[mid] > x && arr[mid] % 2 == 0) {
result = arr[mid];
right = mid - 1; // Shiko mé tej né té majté
} else if (arr[mid] <= x) {
left = mid + 1; // Shiko mé tej né té djathté
} else {

right = mid - 1; // Shiko né té majté

return result;
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int main() {
vector<int> arr = {20, 18, 15, 14, 12, 10, 8, 6, 4, 2}; // Renditur zbrités
int x;
cout << "Shkruani numrin: *;

cin>>x;

int result = findSmallestEven(arr, x);
if (result 1= -1) {

cout << "Elementi ¢ift mé i vogél g€ éshté mé i madh se " << x <<" éshté: " << result << endl;
} else {

cout << "Nuk ka element cift mé té madh se " << x <<endl;

return 0;

}

2. Shkruani njé program qé implementon njé pemé binare dhe mundéson operacione si shtimi dhe kérkimi i dy
elementéve té caktuar né kété pemé. Pasi té gjenden, té fshihen kéta elementé nga pema binare.  7piké

Zgjidhje:

#include <iostream>

using namespace std;

Il Struktura e nyjés sé pemés binare
struct Node {

int value;

Node* left;

Node* right;

Node(int val) : value(val), left(nullptr), right(nullptr) {}
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/I Funksioni pér té shtuar njé element né pemé
Node* insert(Node* root, int value) {
if (root == nullptr) {

return new Node(value);

if (value < root->value) {
root->left = insert(root->left, value);
} else if (value > root->value) {

root->right = insert(root->right, value);

return roof;

Il Funksioni pér té kérkuar njé element né pemé
bool search(Node* root, int value) {
if (root == nullptr) {

return false;

if (root->value == value) {
return true;
} else if (value < root->value) {
return search(root->left, value);
} else {

return search(root->right, value);
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/I Funksioni pér té gjetur nyjén minimale (pérdoret pér fshirje)
Node* findMin(Node* root) {
while (root->left != nullptr) {
root = root->left;

}

return root;

/I Funksioni pér té fshiré njé element nga pema
Node* deleteNode(Node* root, int value) {
if (root == nullptr) {

return root;

if (value < root->value) {
root->left = deleteNode(root->left, value);
} else if (value > root->value) {
root->right = deleteNode(root->right, value);
} else {
/I Rastet kur gjejmé nyjén pér fshirje
if (root->left == nullptr) {
Node* temp = root->right;
delete root;
return temp;
} else if (root->right == nullptr) {
Node* temp = root->left;
delete root;

return temp;
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Il Rast kur nyja ka dy fémijé
Node* temp = findMin(root->right);
root->value = temp->value;

root->right = deleteNode(root->right, temp->value);

return root;

Il Funksioni pér té printuar pemén (In-Order Traversal)
void inOrderTraversal(Node* root) {
if (root != nullptr) {
inOrderTraversal(root->left);

cout << root->value <<" "

inOrderTraversal(root->right);

int main() {

Node* root = nullptr;

/I Shtimi i elementéve
root = insert(root, 50);
root = insert(root, 30);
root = insert(root, 20);
root = insert(root, 40);
root = insert(root, 70);
root = insert(root, 60);

root = insert(root, 80);
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cout << "Pema fillestare (In-Order Traversal): ";
inOrderTraversal(root);

cout << endl;

Il Kérkimi pér elementét
int value1 = 20, value2 = 70;
cout << "Kérko " << value1 <<":" << (search(root, value1) ? "Gjetur" : "Jo gjetur") << endl;

cout << "Kérko " << value2 <<":" << (search(root, value2) ? "Gjetur" : "Jo gjetur") << endl;
Il Fshirja e elementéve

root = deleteNode(root, value1);

root = deleteNode(root, value2);

cout << "Pema pas fshirjes (In-Order Traversal): ";

inOrderTraversal(root);

cout << endl;

return 0;

3. Shkruani njé program qé pérdor njé strukturé té dhénash graf dhe implementon njé algoritém té kérkimit né
gjerési (BFS) pér té gjetur té gjitha lidhjet e mundshme midis dy nodeve té caktuar. 10 piké

Zgjidhje:
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#include <iostream>
#include <vector>
#include <queue>

using namespace std;

Il Funksioni pér té shtuar njé lidhje né graf
void addEdge(vector<int> adj[], int u, int v) {
adj[u].push_back(v);

adj[v].push_back(u); // Grafi &shté jo i drejtuar

/I Funksioni pér BFS

void BFS(vector<int> adij[], int start, int target, int V) {
vector<bool> visited(V, false); // Pérdoret pér t&€ mbajtur gjurmét e nyjeve té vizituara
queue<int> q;

vector<int> parent(V, -1); // Pér té ndjekur lidhjet

visited[start] = true;

q.push(start);

while (!q.empty()) {

int node = g.front();

q.pop();

for (int neighbor : adj[node]) {
if (Ivisited[neighbor]) {
visited[neighbor] = true;
parent[neighbor] = node;

q.push(neighbor);
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if (neighbor == target) { // Ndalu kur gjendet nyja target

vector<int> path;

for (int v = target; v I=-1; v = parent[v]) {
path.push_back(v);

}

cout << "Rruga mé e shkurtér éshté: ";

for (inti = path.size() - 1;1>=0; i--) {
cout << path[i] << (i==0?"\n":"->");

}

return;

cout << "Nuk ka rrugé midis " << start << " dhe " << target << endl;

int main() {
int V= 6; // Numri i nyjeve né graf

vector<int> adj[V];

/I Ndértojmé graf

addEdge(ad;, 0, 1);
addEdge(ad;, 0, 2);
addEdge(ad;, 1, 3);
addEdge(adj, 1, 4);
addEdge(ad;, 2, 4);
addEdge(ad;, 3, 5);
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addEdge(ad;, 4, 5);

int start = 0, target = 5;
cout << "Kérkimi BFS nga nyja " << start << " te nyja " << target << ":\n";

BFS(adj, start, target, V);

return 0;

4, Shkruani njé program gé implementon njé sistem menaxhimi té produkteve né njé dygan online, ku pérdoruesi
mund té shtojé produkte, t'i rendisé sipas ¢mimit né rendin rrités dhe t'i filtrojé né bazé té& gamés sé gmimeve ose
sasisé né gjendje. Programi duhet té shfaqé listén e produkteve té filtruar dhe renditur. 13 piké

Zgjidhje:

#include <iostream>
#include <vector>
#include <algorithm>

using namespace std;

Il Struktura pér produktin
struct Product {

string name;

double price;

int quantity;

Product(string n, double p, int q) : name(n), price(p), quantity(q) {}
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/I Funksioni pér té shtuar njé produkt
void addProduct(vector<Product>& products, string name, double price, int quantity) {

products.push_back(Product(name, price, quantity));

/I Funksioni pér té renditur produktet sipas ¢mimit né rendin rrités
void sortProducts(vector<Product>& products) {
sort(products.begin(), products.end(), [[(Product& a, Product& b) {

return a.price < b.price;

1;

/I Funksioni pér té filtruar produktet

void filterProducts(vector<Product>& products, double minPrice, double maxPrice, int minQuantity) {

cout << "Produktet e filtruara:\n";

for (auto& product : products) {

if (product.price >= minPrice && product.price <= maxPrice && product.quantity >= minQuantity) {

cout << "Emri: " << product.name << ", Cmimi: " << product.price

<<" Sasia: " << product.quantity << endl;

int main() {

vector<Product> products;

/I Shtimi i disa produkteve
addProduct(products, "Laptop", 1000.50, 10);
addProduct(products, "Mouse", 25.99, 50);

addProduct(products, "Keyboard", 45.89, 30);
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addProduct(products, "Monitor", 150.00, 20);

/I Renditja e produkteve
sortProducts(products);
cout << "Produktet e renditura sipas ¢mimit:\n";
for (auto& product : products) {
cout << "Emri: " << product.name <<", Cmimi: " << product.price

<<" Sasia: " << product.quantity << endl;

/I Filtrimi i produkteve
double minPrice = 30, maxPrice = 200;
int minQuantity = 20;

filterProducts(products, minPrice, maxPrice, minQuantity);

return 0;

5. Shkruani njé program gé implementon algoritmin e Bellman-Ford pér gjetjen e rrugés mé té shkurtér nga njé
nénstacion energjie né njé rrjet t& shpérndarjes sé energjisé elektrike. Programi duhet té trajtojé mundésiné e
cikleve negative, té identifikojé nése ka cikle negative né rrjet dhe té ofrojé rrugén mé té shkurtér t€ mundshme
pér shpérndarjen e energjisé nga njé nénstacion né destinacionin e déshiruar. 13 piké

Zgjidhje:

#include <iostream>
#include <vector>
#include <limits>

using namespace std;

Il Struktura pér lidhjen (brinjén) né graf
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struct Edge {

int src, dest, weight;

Il Funksioni pér algoritmin Bellman-Ford
void bellmanFord(int V, int E, vector<Edge>& edges, int start) {
vector<int> distance(V, numeric_limits<int>::max());

distance[start] = 0;

Il Relakso té gjitha brinjét (V - 1) heré
for (inti=1;i<=V-1;i++){
for (auto& edge : edges) {
int u = edge.src;
intv = edge.dest;

int weight = edge.weight;

if (distance[u] = numeric_limits<int>::max() && distance[u] + weight < distance[v]) {

distance[v] = distance[u] + weight;

Il Kontrollo pér cikle negative
for (auto& edge : edges) {

int u = edge.src;

intv = edge.dest;

int weight = edge.weight;

if (distance[u] = numeric_limits<int>::max() && distance[u] + weight < distance[v]) {

cout << "Grafi pérmban cikle negative!" << endl;
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return;

/I Shfaq distancat mé té shkurtra
cout << "Distancat mé té shkurtra nga nyja burimore " << start << " jané:" << endl;
for (inti=0;i<V;i++){
if (distancel[i] == numeric_limits<int>::max()) {
cout << "Nyja " <<i<<": Parrugé" << endl
} else {

cout << "Nyja " <<j<<": " << distanceli] << endl;

int main() {
int V.=5; // Numri i nyjeve
int E =8; // Numri i brinjéve

vector<Edge> edges;

/I Shto lidhjet né graf

edges.push_back({0, 1, -1});
edges.push_back({0, 2, 4});
edges.push_back({1, 2, 3});
edges.push_back({1, 3, 2});
edges.push_back({1, 4, 2});
edges.push_back({3, 2, 5});
edges.push_back({3, 1, 1});
edges.push_back({4, 3, -3});

© QSHA 14 18 Janar 2025



Olimpiada Kombétare e Informatikés pér Arsimin e Mesém té Larté. Faza e dyté

int start = 0; / Nyja burimore

bellmanFord(V, E, edges, start);

return 0;
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