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O¢ua 1 [4 povadec]

1. AnAwote plo Sopn customer (meAdtng) pe medloa name (6vopa, std::string) kat balance (umoAouto
Aoyoplacpou, double).

2. Tpayte pla cuvaptnon pe évopa hash_customer mou va SEXETAL WG TAPAUETPO HLa eyypadr) EAATN Kal va
eTLOTPEDEL TO ABpoLopa Ao TIG TLEG TTou UTtoAoYileL N std::hash tng STL yia ta Suo nedia tng eyypadng.

3. Tpayte mpoOypappa TTOU O XPHOTNG Va EL0AYEL Ta otolyeia 10 meAatwy Kal va amoBnkeUeL Tov KABe TeAdtn
otn Béon mou mpoaodlopilel N cuvaptnon KoTakepUoTopol ot évav mivaka 10.001 Béoswv mou déxetal
otolxeia TUTOU customer.

#include <iostream>

using namespace std;

struct customer {
string name;
double balance;

|

size_t hash_customer(struct customer &cust){
hash<double> d_hash;
hash<string>s_hash;
return s_hash(cust.name) + d_hash(cust.balance);

}
int main(){
constexprint N = 10;
struct customer hash_table[10001];
for(int i=0;i<N;i++){
struct customer acustomer;
cout << "Enter customer's name and balance: ";
cin >> acustomer.name >> acustomer.balance;
size_t h = hash_customer(acustomer) % 10001;
cout << "customer inserted at index " << h << end|;
hash_table[h] = acustomer;
}
!
O¢ua 2 [3 povadec]
1. Ito ypadnua tou Bépatog 3 Adpete untdYPn povo to umoypadnua mouv oxnuatiletal amod T kopudEg a,b,c,d

KO e Kol ypate KWELKO TToU va SnLoUpYEL To uTtoypadnua XPNOLLOTIOLWVTACS WE avamapdotach tn Alota
YELTViOONC TOU gpyaotnpiou 8 Kal xwpig va yivetal n avayvwon ano apyeio.

2. JUMMANPWOTE TOV KWOLKA £TOL WOTE yLa KAOs Kopudr va epdavilel To LEGO OPO TWV BOPWV TWV AKUWY yLa
TIG KOPUDEC UE TIG omoleg ouvdEeTal ameubeiag.

3. JUUMANPWOTE TOV KWOLKA £TOL WOTE ylo KABe mepintwon Kopudng ou dev cuvdéstal aneuBeiag e KAamola
AGAAN Kopudn va ELOAYETAL ETIUTAEOV QKN TIOU VA TLG OUVOEEL Pe Bapog 1.



#tinclude <iostream>
#include <map>
#include <vector>

using namespace std;

int main() {
// question 1
map<string, vector<pair<int, string>>> graph;
vector<pair<int, string>>va = {{5, "b"}, {7, "d"}};
graph["a"] = va;
vector<pair<int, string>> vb = {{5, "a"}, {8, "d"}, {6, "c"}, {7, "e"}};
graph["b"] = vb;
vector<pair<int, string>> vc = {{6, "b"}, {9, "e"}};
graph["c"] = vc;
vector<pair<int, string>>vd = {{7, "a"}, {8, "b"}, {8, "e"}, {8, "f"}};
graph["d"] = vd;
vector<pair<int, string>> ve = {
{7,"b"}, {9, "c"}, {8, "d"}, {9, "g"}, {15, "i"}};
graph['e"] = ve;

// question 2
vector<string> vertices = {"a", "b", "c", "d", "e"};
for (auto &key : vertices) {
double sum =0.0;
for (pair<int, string> p : graph[key]) {
sum += p.first;
}
cout << "Vertex " << key << " average weight " << sum / graph[key].size()
<< endl;

}

// question 3
for (auto &key1 : vertices) {
for (auto &key2 : vertices) {
if (keyl == key2)
continue;
bool found = false;
for (pair<int, string> p : graph[key1]) {
if (p.second == key2)
found = true;
}
if (Ifound) {
graph[keyl].push_back(make_pair(1, key2));
graph[key2].push_back(make_pair(1, key1));
cout << "Edge added between vertex " << keyl << " and vertex " << key2
<< endl;




O¢ua 3 [3 povadec]
1. Edappoote oto akoloubo ypadnua tov ahyoplBuo tou Dijkstra yla tnv €Upeon TwWV GCUVTOUOTEPWV
Sladpopwv mpog OAEG TIG KOpUDEC XpNOLUOTIOLWVTOC WG adeTnpia tnv kopudn i.
2. Kataypayte tn cuvtouotepn Stadpoun yla kabe kopudr Kal To LAKOG TNG.

S a b C d e f g h i
{} INF INF INF INF INF INF INF INF 0
{i} INF INF INF INF 15 i INF 8 i 11 0
{i,g} INF INF INF INF 15 _j 13 g 8 i 11 0
{i,g,h} INF INF INF INF 15 _j 13 g 8 i 11 0
{i,g,h,f} INF INF INF 21 f 15 _j 13 g 8 i 11 0
{i,g,h,f e} INF 22 e 24 e 21 f 15 i 13 g 8 i 11 ] 0
{i,g,h,fed} 28 d 22 e 24 e 21 f 15 i 13 g 8 i 11 ] 0
{i,g,h,fe,d,b} 27 b 22 e 24 e 21 f 15 i 13 g 8 i 11 ] 0
{i,ghfedbct |27 b 22 e 24 e 21 f 15 i 13 g 8 i 11 ] 0
{i,g,hfedb,cal| 27 b 22 e 24 e 21 f 15 i 13 g 8 i 11 ] 0
Adsetnpla: i

Shortest path from vertex i to vertex a is {i e b a} having length 27
Shortest path from vertex i to vertex b is {i e b} having length 22
Shortest path from vertex i to vertex c is {i e c} having length 24
Shortest path from vertex i to vertex d is {i g f d} having length 21
Shortest path from vertex i to vertex e is {i e} having length 15
Shortest path from vertex i to vertex f is {i g f} having length 13
Shortest path from vertex i to vertex g is {i g} having length 8
Shortest path from vertex i to vertex h is {i h} having length 11
Shortest path from vertex i to vertexi is {i} having length O



