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ATAO tapadeLlypa e 6eiktn (teheotec &, *)

#include <cstdio>
using namespace std;

int main()

{
mtx =5 , , , x=7 &x=61felc
int *px; // &nAwon x({)plq ap)’(lKonomon 6e1KTn ox=61felc *px=7, &px=61fe10
px = &x; // apxikomoinon &&iKtn
*px = 7; // amoavadopd (dereference) deiktn
printf("x=%1i &x=%x\n", x, &x);
printf("px=%x *px=%i, &px=%x\n", px, *px, &px);
}

simple_pointer_example.cpp



YuvnBlopevo Aaboc pe deiktn

#include <cstdio>
using namespace std;

int main()

{
int *pl;
int *p2 = NULL;
int *p3 = nullptr; // C++ guidelines
printf("pl=%x, p2=%x, p3=%x\n", pl, p2, p3); p1=6, p2=0, p3=0
*pl = 7; // un mpoBAEYiun cuumnepidpopd
printf("bye");

}

uninitialized_pointer.cpp



AelKTNC o€ struct

#include <iostream>
using namespace std;

struct point {
int Xx;
int y;

¥

int main() {
point a = {3, 2};
point *p = &a;
p->x = 4; // n (*p).x
p->y = 5; // 4 (*p).y
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pointer_to_struct.cpp



AELKTNC O€ union

#include <cstdio>
using namespace std;
union my_union {

int i;

double d;

char c;
b 10.00
. . 1374389535 3.14
int main() {

my_union muj; 1374389601 3.14 a

my_union *p = &mu;
printf("sizeof union is %d\n", sizeof(mu));

p->1 = 1;
printf("%d %.2f %c\n", p->i, p->d, p->c);

p->d = 3.14;
printf("%d %.2f %c\n", p->i, p->d, p->c);

p->c = 'a';
printf("%d %.2f %c\n", p->i, p->d, p->c);

pointer_to_union.cpp



KAnon pe avadopa (call by reference)

#include <iostream>
using namespace std;

// KAfnon pe avopopd yia tnv mopdpetpo y (oe C kat C++)
void funl(int x, int *y) {

X++;

(*y)++;
}

// KAfQon pE avopopd yia tnv mopdpetpo y (C++)
void fun2(int x, int &y) {

X++;

yt++;

}

int main() {
int a=5,b=5;
funl(a,&b);
cout << a <«
fun2(a,b);
cout << a <«

<< b << endl;

<< b << endl;

call_by reference.cpp



AELKTEC KAL TTIVAKEC (oplOuUNTLKN OELKTWV)

#include <iostream>
using namespace std;

int main() {
int a[] = {1, 2, 3, 4, 5};

int *p;

p=a; // 1N p=&al[0];

*p =75 // {7, 2, 3, 4, 5};
p++;

*p =7, // {7, 7, 3, 4, 5};

p += 2;

*p =7, // {7, 7, 3, 7, 5};

int *pl = &a[@];
int *p2 = &a[4];
cout << p2 - pl << endl; // gpdavicel 4

pointer_arithmetic.cpp



Aladopa Tilvoko Kol OELKTN

#tinclude <iostream>
using namespace std;

int main() {

: 1-1-1

int a[] = {1, 2, 3, 4, 5}; 222

int n = sizeof(a) / sizeof(a[@]);

int *p = a; 3-3-3

for(int i=0;i<n;i++) { 4-4-4
cout << a[i] << "-" << p[i] << "-" << *(p+i) << endl; 5-5-5

} size of a: 20
cout << "size of a: " << sizeof(a) << endl; size of p: 8
cout << "size of p: << sizeof(p) << endl;

p++;

// a++; // error: lvalue required as increment operand

pointer_vs_array.cpp



AvvopLlkn 6eopevon pvnunc (C)

#tinclude <cstdio>
#tinclude <cstdlib>

int main() {
int *p = (int *)malloc(sizeof(int));
*p = 5;
printf("p=%x *p=%i\n", p, *p);
free(p); p=cd1360 *p=5
p = (int *)calloc(sizeof(int), 1); p=cd1360 *p=0
printf("p=%x *p=%i\n", p, *p); p=cd1360 p[0]=1 p[1]=2

free(p); p=cd1360 p[0]=1 p[1]=2, p[2]=3

p = (int *)malloc(sizeof(int)*2);

p[0]=1;

p[1]=2;

printf("p=%x p[@]=%i p[1]=%i\n", p, p[@], p[1]);

p = (int*)realloc(p,3);
p[2]=3;
printf("p=¥x p[@]=%i p[1]=%i, p[2]=%i\n", p, p[@], p[1], p[2]);
free (p);
}

dynamic_in_c.cpp



AuvvopLlkn 6eopevon pvnunc yua struct (C)

##tinclude <cstdlib>
##tinclude <cstdio>
using namespace std;

struct point {
int Xx;
int y;

int main() {
point *p = (point *)malloc(sizeof(point));
p->X
p->y =
printf("%i %i\n", p->x, p->Y);
free(p);
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dynamic_memory_allocation_structl.cpp



Avvapuikn 6eopevon puvnune (C++)

#include <iostream>
#include <cstdio>

p=6d1690 *p=5

p=6d1690 *p[0]=7154192 *p[1]=0 *p[2]=7143760
p=6d1690 *p[0]=0 *p[1]=0 *p[2]=0

int main() {
int *p =
*p = 5;
printf("p=kx *p=%i\n", p, *p);
delete p;

nhew int;

p = new int[3];
printf("p=kx *p[0]=%ki *p[1]=%1i *p[2]=%ki\n", p, p[@], p[1], p[2]);
delete[] p;

p = new int[3](); // apxikomoinon pe ©

printf("p=%x *p[0]=%i *p[1]=%i *p[2]=%i\n", p, p[@], p[1], p[2]);
delete[] p;

dynamic_in_cpp.cpp



AuvopLkn 6eocpevon pvnunc yua struct (C++)

#include <iostream>
using namespace std;

struct point {
int Xx;
int y;

int main() {
point *p = new point;
p->X 1;
p->y = 1;
cout << p->x << " " << p->y << endl;
delete p;

dynamic_memory_allocation_struct2.cpp
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H rteplmtwon tou *p++

#include <iostream>
using namespace std;

int main() {
int a[] = {10, 20, 30, 40, 50},
int *p = a;
int sum = 09;
for (int 1 = 0; i < 5; i++) {
cout << *p << endl;
sum += *p++;

}

cout << "sum=

<< sum << endl;

pointer_plus_plus.cpp
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A€LKTNC TIPOC OUVOLLLLKO. OECLEVLEVO TTLVAKQL
eyypadwy

#tinclude <iostream>
using namespace std;

struct point {
int Xx;

y e ys POINTER TO DYNAMIC ARRAY: 1 1

int main() {

point *pl = new point[5];

pl[@0].x = 1;

pi[e].y = 1;

cout << "POINTER TO DYNAMIC ARRAY: " << pl[@].x << " " << pl[@].y << endl;

delete[] p1;

pointer_to dynamic_array.cpp



AUTOLLATOC TILVOLKOLC OELKTWY TIPOC EYYPOPEC

#include <iostream>
using namespace std;

struct point {
int Xx;
int y;

¥

int main() { AUTOMATIC ARRAY OF POINTERS: 11

point *p2[5]; // automatic array of pointers
for (int 1 = 0; i < 5; i++) {
p2[i] = new point;

}

p2[@0]->x = 1;

p2[0]->y = 1;

cout << “AUTOMATIC ARRAY OF POINTERS: " << p2[0@]->x << " " << p2[@]->y << endl;

for (int 1 = 0; i < 5; i++) {
delete p2[i];
}
}

automatic_array_of pointers.cpp
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AUVOLLKOC TILVOLKOLC OELKTWY TIPOC EYYPOPEC

#include <iostream>
using namespace std;
struct point {

int x;
int y;
¥
int main() {
point **p3 = new point *[5]; // dynamic array of pointers
for (int i =09; i < 5; i++) {
}
p3[0]->x = 1;
p3[@]->y = 1;
cout << "DYNAMIC ARRAY OF POINTERS: " << p3[0]->x << " " << p3[0@]->y << endl;
for (int i = 0; 1 < 5; i++) {
delete p3[i];
}
delete[] p3;
}

dynamic_array_of pointers.cpp
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AelKTEC O€ void

#include <cstdio>
using namespace std;
void funl(int *p) {
printf("fun(int*) >>> &p=%x p=%x *p=%i\n", &p, p, *p);

\]:oid fun2(double *p) { 1. ip=1b1690 dp=1b16b0 vp=0 *ip=7 *dp=7.70
printf("fun(double*) >>> &p=%x p=%x *p=%.2f\n", &p, p, *p); 2.ip=1b1690 dp=1b16b0 vp=1b1690 *ip=1 *dp=7.70
} fun(int*) >>> &p=61fdd0 p=1b1690 *p=1
int main() { 3.ip=1b1690 dp=1b16b0 vp=1b16b0 *ip=1 *dp=1.50
int *ip = new int(7); fun(double*) >>> &p=61fdd0 p=1b16b0 *p=1.50
double *dp = new double(7.7);
void *vp = nullptr;
printf("1. ip=%x dp=%x vp=%x *ip=%i *dp=%.2f\n", ip, dp, vp, *ip, *dp);
vp = 1ip;
*(int *)vp = 1;
printf("2. ip=%x dp=%x vp=%x *ip=%i *dp=%.2f\n", ip, dp, vp, *ip, *dp);
funl((int *)vp);
vp = dp;
*(double *)vp = 1.5;
printf("3. ip=%x dp=%x vp=%x *ip=%i *dp=%.2f\n", ip, dp, vp, *ip, *dp);
fun2((double *)vp);
}

void_pointer.cpp



AelkTEC ocuvaptnoewy (function pointers)

#tinclude <iostream>
using namespace std;

int funl(int a, int b){
return a + b;

}

int fun2(int a, int b){ >
return a*b; 20

}

int fun(int (*fn)(int, int), int a, int b){
return fn(a,b);

}

int main(){
cout << fun(funl, 4,5) << endl;
cout << fun(fun2, 4,5) << endl;

}

function_pointersl.cpp
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f(-3.1415)=-9.26536e-05
f(-2.5132)=-0.587845
/ / f(-1.8849)=-0.951074
A€IKTE C OUVOPTNOoeEWV f-1.2566)=-0.951045
f(-0.6283)=-0.58777
f(4.44089¢-16)=4.44089%-16

#include <iostream> :50-6283;#3-58777
. . 1.2566)=0.951045
#%nclude <iostream> (1.8849)=0.951074
##include <cmath> f(2.5132)=0.587845
using namespace Std; f(3.1415)=9.26536e-05
f(-3.1415)=-1
. . . f(-2.5132)=-0.808973
void calc(double (*fn)(double), double from, double to, int points) { f(-1.8849)=-0.308964
double step = (to - from) / points; iﬁ’é'éiggizg'zgggié
for (int 1 = 0; i <= p9ints; i++) { f(4.44089;_1'6)=1
double x = from + 1 * step; f(0.6283)=0.809028
double y = fn(x); f(1.2566)=0.309052
n n nmy_mn . f(18849)=-0308964
cout << "f(" << x << ")=" << y << endl; 2.5132)=-0.808973
} £(3.1415)=-1
} f(0)=0
f(10)=3.16228
. . f(20)=4.47214
int main() { f(30)=5.47723
double PI = 3.1415; 240;=6-32456
. . 50)=7.07107
calc(sin, -PI, PI, 10); (60)=7.74597
calc(cos, -PI, PI, 10); f(70)=8.3666
calc(sqrt, 0, 100, 10); f(80)=8.94427
} f(90)=9.48683

£(100)=10

function_pointers2.cpp



AELKTEC CUVAPTNOEWV

#include <iostream>
#include <vector>

#include <algorithm>
using namespace std;

int compare_string by length(string sl, string s2) {
return sl.length() - s2.length();
}

int main() {

vector<string> v = {"chris", "maria", "nikos", "aristea"};

sort(v.begin(), v.end());
for (string s : v) {

cout << s <« 5

¥

cout << endl;

// tagivounon pe Baon to pAKoG Aektikwv (au&ouca)

int (*cfs)(string, string) = compare_string by length;
sort(v.begin(), v.end(), cfs);

for (string s : v) {

cout << s << 5

}

cout << endl;

}

function_pointers3.cpp

aristea chris maria nikos

chris maria nikos aristea

sort(v.begin(), v.end(), compare_string by length);
n

int (*cfs)(string, string) = compare_string by length;
sort(v.begin(), v.end(), cfs);

n

auto cfs2 = compare_string by length;
sort(v.begin(), v.end(), cfs2);




AelkTNC o€ OelkTN: **

#include <iostream>
using namespace std;
struct node {
int value;
node *next;
}s
void push_front(node **head, int x) {
node *new_node = new node;
new_node->value = Xx; 975
new_node->next = *head;
*head = new_node;
}
void print_list(node *head) {
node *cur = head;
while (cur != NULL) {
cout << cur->value <«

5 cur = cur->next;
}
cout << endl;
}
int main() {
node **head = new node*;
push_front(head, 5); push_front(head, 7); push_front(head, 9);
print_list(*head);
}

linked_list1l.cpp



Avadopa o€ deiktn: *&

#include <iostream>
using namespace std;
struct node {
int value;
node *next;
}s
void push_front(node *&head, int x) {
node *new_node = new node;
new_node->value = Xx;
new_node->next = head;
head = new_nhode;
}
void print_list(node *head) {
node *cur = head;
while (cur != NULL) {
cout << cur->value <<

; Cur = cur->next;
}
cout << endl;
}
int main() {
node *head = NULL;
push_front(head, 5); push_front(head, 7); push_front(head, 9);
print_list(head);
}

linked_list2.cpp

975
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2UVAPTNON MOV ETILOTPEDEL OELKTN

#include <iostream>
using namespace std;
struct node {
int value;
node *next;
}s
node *push_front(node *head, int x) {
node *new_node = new node;
new_node->value = x; 975
new_node->next = head;
return new_node;
}
void print_list(node *head) {
node *cur = head;
while (cur != NULL)
cout << cur->value << " "; cur = cur->next;
cout << endl;
}
int main() {
node *head = NULL;
head = push_front(head, 5); head = push_front(head, 7); head = push_front(head, 9);
print_list(head);
}

linked_list3.cpp



Ot iterators twv vectors elval OELKTEC

#include <iostream>
#include <vector>

using namespace std;

int main() {
vector<int> v = {1, 2, 3, 4, 5};

vector<int>::iterator itr = v.begin();
while (itr != v.end()) {

cout << *itr << " ";

(*itr)++;

itr++;

}

cout << endl;

for (auto it = v.begin(); it != v.end(); it++) {

cout << *it <« ;

}

cout << endl;

vector_iterator_is_a_pointer.cpp



Ot iterators Twv maps €lvol OELKTEC

#include <iostream>
#include <map>
using namespace std;
int main() {
std: :map<std::string, int> months = {
{"Jan", 31}, {"Feb", 28}, {"Mar", 31}, {"Apr", 30}
}s
map<string, int>::iterator itr = months.begin();
while (itr != months.end()) {
if (itr->second == 31)
itr = months.erase(itr);

else
++itr;
}
for (auto itr = months.cbegin(); itr != months.cend(); ++itr)
cout << itr->first << " " << itr->second << endl;

map_iterator_is_a_pointer.cpp

Apr 30
Feb 28
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ATtAOC OelkTNnC o€ int (0 poAoc Tou const)

#include <cstdio>
using namespace std;

int main() {
int a =5, b = 10;

const int ¢ = 20; _ pointer to int: a=6 b=11 c=20 *p1=11
int *pl; // pointer to int

pl = &a;

(*pl)++;

pl = &b;

(*pl)++;

// pl = &c; // error: assigning to 'int *' from incompatible type 'const int *'
printf("pointer to int: a=%i b=%i c=%i *pl=%i\n", a, b, c, *pl);

26

const_and_pointers.cpp



AelKTNC o€ const int

#include <cstdio>
using namespace std;

int main()
{
int a =5, b = 10;
const int c = 20;
int const *p2; // pointer to const int

pointer to const int: a=5 b=10 c=20 *p2=20

p2 = &a;

p2 = &b;

p2 = &cC;

printf("pointer to const int: a=%i b=%i c=%i *p2=%i\n", a, b, c, *p2);
/] p2 = &a;

// (*p2)++; // error: read-only variable is not assignable

27
const_and_pointers.cpp



const delktnc o€ int

#include <cstdio>
using namespace std;

int main()

{
int a =5, b = 10;
const int c = 20; const pointer to int: a=6 b=10 c=20 *p3=6
int *const p3 = &a; // const pointer to int
(*p3)++;
// p3 = &b; // error: cannot assignh to variable 'p3' with const-qualified type 'int *const'
printf("const pointer to int: a=%i b=%i c=%i *p3=%i\n", a, b, c, *p3);

}

28
const_and_pointers.cpp



const delktnc o€ const int

#include <cstdio>
using namespace std;

int main()

{ . .
inta=25, b=10; const pointer to const int: a=5 b=10 c=20 *p4=5
const int c = 20;
int const *const p4 = &a; // const pointer to const int
// (*p4)++; // error: read-only variable is not assignable
// p4 = &b; // error: cannot assign to variable 'p4' with const-qualified type 'const int *const'
// p4 = &c; // error: cannot assign to variable 'p4' with const-qualified type 'const int *const'’
printf("const pointer to const int: a=%i b=%i c=%i *pd4=%i\n", a, b, c, *p4d);
}

29
const_and_pointers.cpp



O delktNnc this

#include <iostream>
using namespace std;
class point {

private:
int x, y;
public:
point() {}
void set xy(int x, int y) {
this->x = x; 0x62fel18(x=1, y=2)
this->y = y;
}

void display() {

cout << this << "(x=" << x << ", y=" <<y << ")" << endl;

}

¥

int main() {
point a_point;
a_point.set xy(1, 2);
a_point.display();

}

this_pointer.cpp



AUVOLKOC OLodLAoTATOC TvaKac (OELKTNC O€
OELKTN)

#include <iostream>
using namespace std;
void print(int **a, int m, int n) {
for (int 1 = 0; 1 < m; i++) {
for (int j = 0; j < n; j++)
cout << a[i][]j] << " ";
cout << endl;

}
}

int main() {
intm=3, n=2, c = 0;
int **mat = new int *[m];
for (int i =0; i < m; i++) {
mat[1i] new int[n];
for (int j = 9; j < n; j++)
mat[i][]j] = ++c;

}

print(mat, m, n);

for (int i = 0; i < m; i++)
delete[] mat[i];

delete[] mat;

}
2d_array.cpp



