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#include <iostream>
#include<stack>
using namespace std;
stack<int> st;
int main () {
int hold;
int x[]={2,4,6,8,10,12};
cout<<"length of x :"<<sizeof (x)/sizeof (int)<<"\n";
for (int i=0;i<sizeof (x)/sizeof (int);i++)

{
st.push(x[i]);
}
cout<<"Number Of Stack Elements :"<<st.size()<<"\n";

cout<<"Top Of Stack :"<<st.top()<<"\n";
while (!st.empty ()) {
cout<<st.top()<<"\n";
st.pop () ;
}
cin>>hold;
return 0O;
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#include <iostream>
#include<stack>
#include <string>
using namespace std;
stack<string> st;
int main () {
int hold;
int num=0;
cin>>num;
string map [num];
for (int i=0;i<num; i++)
{
cin>>map[i];
st.push (map([i]);
}
for (int i=0;i<num; i++)
cout<<map[i]<<"\n";
Cout<<"*********\n";
cout<<"Number Of Stack Elements :"<<st.size()<<"\n";
cout<<"Top Of Stack :"<<st.top()<<"\n";
while (!st.empty ()) {
cout<<st.top()<<"\n";
st.pop () ;
}
cin>>hold;
return 0O;

MAUﬁ(5U?\j(5‘M}Q

3

ali

reza

hasan

ali

reza

hasan

* kk Kk Kk Kk Kk kK

Number Of Stack Elements :3
Top Of Stack :hasan
hasan

reza

ali



Qbéy&Ldoﬂa)t5L»jM5‘¢ug3 JEA
ol 03,5 8lomyl losss 45 il ola lislo aiiy yolie &5 o s s Syl ol

Pair |, jlslo plojls oo aSi 03 1o slp 1) 0yed g ol g5 a5 00 280 S5 0 1) (55500 Jlie sl

oS o 0oliul 0,05 (5,00 455 gl INE G 5l g 01,81 6L (ks &S5 (5l SEING Gl euels oo

Sl oo 00ls Las tOSIIING wie jo (WS g 4l & dlael Lows sl I sla g

#include <iostream>
#include<stack>
#include <string>
#include <stdlib.h>
using namespace std;
typedef struct Pair{

bi

string name;
int num;

string toString(Pair p) {

}

string r="";
char num2str[33];

itoa (p.num, num2str,10); //convert int to char array

//parameters 1:number 2:char array 3:base of conversion

//int x=atoi (num2str)+1;//convert char array to int

//other usefule functions are atof //convert char array to float

//atol //convert char array to long int

//another way for converting numbers to string is
///double £=3.2534534;

//sprintf (num2str,"%.4f", f);

//cout<<num2str;

r=p.name+" "+num2str;

return r;

stack<Pair> st;
int main () {

int hold;
int num=0;
cin>>num;
for (int i=0;i<num; i++)
{
Pair temp;
cin>>temp.name;
cin>>temp.num;
st.push (temp) ;
iout<<"*********\n";
cout<<"Number Of Stack Elements :"<<st.size()<<"\n";
cout<<"Top Of Stack :"<<toString(st.top())<<"\n";
while (!st.empty ()) {
cout<<toString(st.top())<<"\n";
st.pop () ;
}
cin>>hold;
return 0O;

using sprintf:
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#include <vector>
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: back
front
begin

end

: push_back
pop_back

size
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#include <iostream>

#include <string>

#include <vector>

using namespace std;

vector<string> v;

int main () {
int hold;
string arr[]={"ali", "reza","ali", "hasan", "taghi", "naghi"};
for(int i=0;i<6;i++)

v.push_back (arr[i]);

cout<<"Size Of Vector :"<<v.size()<<"\n";
vector<string>::iterator first=v.begin();
vector<string>::iterator last=v.end();

cout<<"First Element Of Vector :"<<v.front ()<<"\n";
cout<<"Last Element Of Vector :"<<v.back ()<<"\n";
cout<<M———mmmm \n";

while (first!=last) {
string obj=(string)*first;//just cast!
cout<<obj<<"\n";
first++;//point to next element

}

cout<<M———mmmm \n";

cin>>hold;

return 0;

}
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#include <iostream>
#include <string>
#include <vector>
using namespace std;
vector<string> v;
int main () {
int hold;
string arr[]={"ali", "reza","ali", "hasan", "taghi", "naghi"};

for (int i=0;i<6;i++)
v.push_back (arr[i]);

cout<<"Size Of Vector

cout<<"—————————-—
while (!v.empty ()) {

}

cout<<"-——————————

cin>>hold;
return 0O;

Size Of Vector :6

cout<<v.back () <<"\n";
v.pop_back () ;

:"<<v.size () <<"\n";
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#include <iostream>
#include <string>
#include <vector>
using namespace std;

(el



vector<string> v;
int main () {
int hold;
string arr[]={"ali", "reza","ali", "hasan", "taghi", "naghi"};
for (int i=0;i<6;i++)
v.push_back (arr[i]);

cout<<"Size Of Vector :"<<v.size()<<"\n";
v[0]="safeallh";//random access to first element
cout<<M———mmmm \n";

for (int 1=0;i<v.size();1i++)
{
cout<<v[i]<<"\n";
v[i]="*";//random access to 1i'th element

}

cout<<"——————————————— \n";
for (int i=0;i<v.size();i++)

cout<<v[i]<<" ";
cin>>hold;

return 0O;

T
Size Of Vector :6
safeallh
reza
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hasan
taghi
naghi
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#include <iostream>
#include <string>
#include <vector>
using namespace std;
vector<string> v;
int main () {
int hold;
v[0]="safeallh";//random access to undefined index
cin>>hold;
return 0;
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#include <iostream>

#include <string>

#include <vector>

using namespace std;

typedef vector<string> myvector;
myvector v;



void print (myvector m) {

cout<<"———————————— \n";

for (int i=0;i<m.size();i++) {
cout<<i<<" "<<m[i}<<"\n";

}

cout<<"—\———————————— \H";

}
int main () {
string arr[]={"ali","reza","ali", "hasan"};
int hold;
for(int i=0;i<4;i++) {
v.push_back (arr[il]);
}

print (v);

v.insert (v.begin (), "ahad");//insert to the first
print (v);

int i=2;

myvector::iterator i_iterator=v.begin()+i;

v.insert (i_iterator,"alireza");//insert to i'th position
print (v);

int n=3;

v.insert (i_iterator,n,"safeallh");//insert n copy of new element to
//i'th position

print (v);

cin>>hold;
return 0;
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#include <iostream>
#include <string>
#include <vector>
using namespace std;
typedef vector<string> myvector;
myvector v;
void print (myvector m) {

cout<<"———————————— \n";

for (int i=0;i<m.size();i++) {
cout<<i<<" "<<m[i}<<"\nn;

}

cout<<"—\———————————— \H";

}

int main () {

string arr[]={"ali", "reza","alireza", "hasan",
"ahad", "safeallah", "mansoor", "akbar"};
int hold;
for (int i=0;i<sizeof (arr)/sizeof (string);i++) {
v.push_back (arr[i]);
}

print (v);

int i=2;

myvector::iterator i_iterator=v.begin()+i;
v.erase(i_iterator);//delete element in 1'th position

print (v);

i_iterator=v.begin () +3;

myvector::iterator j_iterator=v.begin()+6;

v.erase (i_iterator, j_iterator);//delete an interval from [i to J-1]
print (v);

cin>>hold;
return 0;
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#include <iostream>
#include <list>
using namespace std

list<int> 11;
int main () {

int hold;
int x[]={1, 3,4,
for (int i=0;i<8
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6,7,9,13,16};
;i++) {

11.push_back (x[1]);

}

list<int>::iter
list<int>::iter
cout<<"Size Of
while (first!=1la

}

cin>>hold;
return 0O;

ator first=1l1l.begin();

ator last=1ll.end();

List :"<<1ll.size()<<"\n";

st) {
cout<< (int) *first<<"\n";//just cast!
first++;
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#include <iostream>
#include <list>
using namespace std;

list<int> 11;
int main () {

int hold;
int x[]={1,3,4,6,7,9,13,16};
for (int i=0;i<8;i++) {
11.push_front (x[1]);
}
list<int>::iterator first=11l.begin();
list<int>::iterator last=1ll.end();
cout<<"Size Of List :"<<ll.size()<<"\n";
while (first!=last) {
cout<< (int) *first<<"\n";//just cast!
first++;

}

cin>>hold;
return 0;
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#include <iostream>
#include <vector>
#include <list>
#include <ctime>
using namespace std;

list<int> 11,12;
vector<int> vl,v2;
int main () {

int hold;
int value=8;
int c=clock();
//adding to the end--——--------————————————
for (int 1=0;1<500000; i++) {
v1.push_back (value);
}
cout<<"Time Of Adding Element to the end of vector:"
<< (clock()-c)<<"\n";
c=clock () ;
for (int 1=0;1<500000; i++) {
11 .push_back (value);
}
cout<<"Time Of Adding Element to the end of list: "
<< (clock()—-c)<<"\n";

//adding to the front-————--------------——-
c=clock();
for (int 1=0;1<100000; i++) {
v2.insert (v2.begin(),value);
}
cout<<"Time Of Adding Element to the front of vector:"
<< (clock ()-c)<<"\n";
c=clock () ;
for (int 1=0;1<100000; i++) {
12.push_front (value);
}
cout<<"Time Of Adding Element to the front of list: "
<< (clock()—-c)<<"\n";

cin>>hold;
return 0;
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Time Of Adding Element to the end of vector:15
Time Of Adding Element to the end of list: 188
Time Of Adding Element to the front of vector:6734
Time Of Adding Element to the front of list: 47



#include <iostream>
#include <list>
#include <string>
using namespace std;

list<string> 11,12;
int main () {

int hold;

pop_front s pop_back4 i

string x[]={"ali","reza", "hasan", "taghi", "naghi", "jamshid!"};

for(int i=0;i<6;i++) {
11.push_back (x[1i]);
12.push_back (x[1]);
}

cout<<"1ll:\n";
while (!1l.empty ()) {
cout<<ll.back ()<<"\n";
11 .pop_back () ;
}
cout<<"——-—----r \n";
cout<<"12:\n";
while (!12.empty ()) {
cout<<1l2.front ()<<"\n";
12 .pop_~front ();

}

cin>>hold;
return 0;

11:
Jjamshid!
naghi
taghi
hasan
reza
ali

12:

ali
reza
hasan
taghi
naghi
Jamshid!
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#include <iostream>
#include <list>
using namespace std;

list<int> 11,12;
void print (list<int> 1) {

}

list<int>::iterator first=l.begin();

list<int>::iterator last=l.end();
cout<<"\n--—-—-————————————— \n";
if (l.empty () {
cout<<"Empty";
}else({
while (first!=last) {
cout<< (int) *first<<" ";
first++;
}
}

cout<<"\n---—————————————— \n";

int main () {

int hold;
int x1[1={3,2,8,1,15,14,17};
int x2[1={4,6,5,9,18,7};

for (int i1i=0;i<sizeof (x1)/sizeof (int);i++) {

11.push_back (x1[1i]);
}
print (11);

for (int 1=0;i<sizeof (x2)/sizeof (int);i++) {

12.push_back (x2[1i]);
}
print (12
1

4

)
1l.sort ();
12.sort ();
print (11)
print (12)
11.merge (12);
print (11);
print (12);
1ll.reverse();
print (11);
cin>>hold;

return 0;

4
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#include <iostream>
#include <list>
using namespace std;

void print (list<int> p) {

}

cout<<"\N-—=————m - \n";
if (p.empty () {
cout<<"Empty";
lelse(
list<int>::iterator start=p.begin();
while (start!=p.end()) {
int p=(int) *start;
cout<<p<<" ";
start++;
}
}

cout<<"\n-——————mmm e \n";

list<int> 11,12;



int main () {
int hold;
//0:
int x[]={1,2,8,7,6,3,4,4,4,5,8,8,11,9,10};
int value=3, n=5;
1ll1=1list<int> (n,value);
12=1list<int> (x, x+sizeof (x)/sizeof (int));
Cout<<"\no**********************\n";
print (11);
print (12);
//l:erase 1'th element
int 1i=3, 3j;
list<int>::iterator i_it=12.begin();
list<int>::iterator j_it=12.begin();
//caution! i_it=i_it+3 is not applicable for list's iterator ,
///use "advance" instead
advance (i_it,1);
12.erase(i_it);
Cout<<"\nl**********************\n";
print (12);
//2:erase from [1 to j-1]
i=4;
j=8;
i_it=12.begin();
Jj_it=12.begin();
advance (i_it, i)
advance (j_1it, 3);
l12.erase(i_it, j_1it);

Cout<<"\n2**********************\n";

print (12);

14

//3:insert 18 ot 3'th position
i_it=12.begin();

advance (i_it, 3);

12.insert (i_1t, 18);
Cout<<"\n?)**********************\n";

print (12);

//4:insert 4 copy of 17 to the position of i_it
12.insert (i_41it,4,17);
Cout<<"\n4~k~k~k*******************\n";

print (12);

//5:insert 11 into 12
12.insert(i_it,11l.begin(),1ll.end());
Cout<<"\n5~k*********************\n";
print (12);

print (11);

//6:remove all 17s
12.remove (17);
Cout<<"\n6**********************\n";

print (12);

//7:remove repetition

12.unique () ;
Cout<<"\n7**********************\n";
print (12);

cin>>hold;

return 0;
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#include <iostream>
#include <list>
using namespace std;

void print (list<int> p) {
cout<<"\n-——————mmm \n";
if (p.empty ()) {
cout<<"Empty";
}else/{
list<int>::iterator start=p.begin();
while (start!=p.end()) {
int p=(int) *start;
cout<<p<<" ";
start++;
}
}
cout<<"\n-——————————————————————————————— \n";

}

list<int> 11,12,13;



int main () {

int hold;
//0:
int x[]={1,2,8,7,6,3,4,4,4,5,8,8,11,9,10};
int n=6;
for (int i=0;i<n;i++) {
11.push_back (23+1);
12.push_back (33+1);
}
13=list<int> (x, x+sizeof (x)/sizeof (int));
print (11);
print (12);
print (13);
13.splice(13.begin(),11);
print (11);
print (13);
list<int>::iterator i_it=13.begin();
list<int>::iterator j_it=12.begin();
list<int>::iterator k_it=12.begin();
advance (i_it, 3),advance (j_it, 1), advance (k_it,4);
13.splice(i_it,12,j_it,k_it);
print (12);
print (13);

cin>>hold;
return 0;
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#include <iostream>
#include <list>
using namespace std;
typedef struct student({
string name;
int num;
}i
void print (list<student> p) {
cout<<"\n-——————————————— \n";
if (p.empty () {
cout<<"Empty";
}else({
list<student>::iterator start=p.begin();
while (start!=p.end()) {
student p=(student) *start;
cout<<p.name<<"\t"<<p.num<<"\n";
start++;
}
}

cout<<"\n-——————m——m \n";

bool name_compare (student sl,student s2) {
return sl.name.compare (s2.name)>07?false:true;

bool num_compare (student sl,student s2) {
return sl.num>s2.num?false:true;

}

list<student> 11;

int main () {

int hold;
string names[]={"ali", "reza", "hasan","ali","alireza"};
int nums|[]= {10 , 11 , 12 , 13 , 8 };

for(int i=0;i<5;i++) {
student s;
s.name=names[i];
s.num=nums [i];
11.push_back(s);

}

11.sort (name_compare) ;

print (11);

11.sort (num_compare) ;

print (11);

cin>>hold;
return 0;
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#include <deque>
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#include <iostream>
#include <deque>
using namespace std;
deque<int> xdg;
deque<int> ydqg;
void print (deque<int> dq) {
cout<<"\n-——————————————————— \n";
if (dg.size ()==0) {
cout<<"Empty";
lelse(
deque<int>::iterator first=dqg.begin();
while (first!=dg.end()) {
cout<< (int) *first<<" ";
first++;
}
}

cout<<"\n-——————————————————— \n";

deque L oLl Jkw



int main () {
int x[]={2,4,6,8,10,12,14};
int y[]={(1,3,5,7,9,11,13};
int hold;
xdg=deque<int> (x, x+sizeof (x) /sizeof (int));
ydg.assign(y,y+sizeof (y)/sizeof (int));
print (xdq) ;
print (ydq);
int i=3;
deque<int>::iterator i_it=xdg.begin()+1i;
xdg.insert (i_it,-2);
i_it=xdqg.begin()+i;//renew the i_it
xdg.insert (i_it, 3,-4);
print (xdq) ;
cout<<"y[3]: "<<ydg[3]<<" "<<ydg.at(3);
xdqg.swap (ydq) ;
print (xdq) ;
print (ydq);
cout<<"y[3]: "<<ydg[3]<<" "<<ydg.at(3);
cin>>hold;
return 0;
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#include <iostream>
#include <deque>
#include <list>
using namespace std;
deque<int> dg;
list<int> 1;



void print (deque<int> dqg) {
cout<<"\n-—————————————— \n";
if (dg.size ()==0) {
cout<<"Empty";
}else({
deque<int>::iterator first=dg.begin();
while (first!=dg.end()) {
cout<< (int) *first<<" ";
first++;
}
}
cout<<"\n-——————————————————— \n";

}

void print (list<int> 1) {
cout<<"\n-——————————————— \n";
if(l.size()==0) {
cout<<"Empty";
lelse(
list<int>::iterator first=1l.begin();
while (first!=1l.end()) {
cout<< (int) *first<<" ";
first++;
}
}
cout<<"\n-———————————————— \n";
}
int main () {
int x[]={2,4,6,8,10,12,14};
int hold;
l=list<int> (x, x+sizeof (x)/sizeof (int));
dg=deque<int> (x, x+512eof x) /sizeof (int));
print (dqg) ;
print (1) ;
int i=3;

deque<int>::iterator i_it=dg.begin()+i;
list<int>::iterator j_it=1l.begin();
advance (j_it,1);

dg.insert (i_1it,20);
dg.insert (i_1it,40);
dg.insert (i_ lt 18);
dg.insert (i_ )
dg.insert (i_ lt 21);
l.insert (j_it, 20)
l.insert (j_it,40)
l.insert (j_it,18);
l.insert (j_it,19)
l.insert (j_it,21)

print (dq) ;
print (1) ;
cin>>hold;
return 0;
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#include
#include
#include
#include

<iostream>

<deque>

<stdexcept>

<stdlib.h> //or <cstdlib>

using namespace std;
deque<int> dg;

int main () {
int hold;

for (int i=0;i<5;i++

}

) {
dg.push_back (rand());

int x;

try{

x=dqg([7];//invalid access
cout<<"HA?\n";

}ecatch (out_of_range oor) {

}
try({

Ccout<<"ONE !\n";

x=dqg.at (7);//invalid access
cout<<"What?\n";

}ecatch (out_of_range oor) {

}

cout<<"TWO !\n";

cin>>hold;
return 0O;

.3}3
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#include <iostream>
#include <deque>
#include <vector>
#include <list>
#include <ctime>
using namespace std;

deque<int> dg;
list<int> 1;
vector<int> v;
int main () {
int hold;
int x=88888;
int c=clock();
for (int 1=0;1<800000; i++) {
v.push_back (x) ;
}
cout<<"vecotr
c=clock();
for (int 1i=0;1<800000; i++) {
1.push_back (x);

:"<< (clock () -c)<<"\n";

}
cout<<"list
c=clock();
for (int 1i=0;1<800000; i++) {
dg.push_back (x) ;

:"<< (clock ()-c)<<"\n";

}

cout<<"deque :"<<(clock()-c)<<"\n";

cin>>hold;
return 0;

vecotr :16
list :297
deque :31
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#include
#include
#include
#include

using namespace std;

<iostream>
<deque>
<list>
<ctime>

deque<int> dg;
list<int> 1;

int main () {
int hold;
int x=88888;
int c=clock();

for (int 1=0;1<800000;i++) {

}

cout<<"list

1l.push_front (x);

c=clock();
for (int 1=0;1<800000;i++) {

}

cout<<"deque

dg.push_front (x);

cin>>hold;
return 0O;

list :281
deque :32

#include
#include
#include
#include
#include
#include

using namespace std;

<iostream>
<deque>
<vector>
<ctime>
<new>
<stdlib.h>

deque<int> dg;
vector<int> v;

:"<< (clock () -c)<<"\n";

:"<< (clock () —-c)<<"\n";

1ol (29,7 3l (sl diged
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int main () {
int hold;
int x;
int c;
int* rands;
for (int i=0;1<50000; i++) {
v.push_back (1) ;
dg.push_back (1) ;

}

COUt<<RAND_MAX<<endl;//The maximum value

tryf

//that can be returned by the rand()

rands=new int [400000];
}ecatch (bad_alloc ba) {

cout << "Allocation Failure\n";
cin>>hold;
return 0;

}

for (int 1=0;1<400000;i++) {
rands[i]=rand();

}

c=clock();
for (int 1=0;1<400000;i++) {

}

cout<<"vector

x=v[rands[i]];

c=clock();
for (int 1=0;1<400000;i++) {
x=dqg[rands[i]];

}

cout<<"deque

cin>>hold;
return 0;

32767

vector :16

deque :62

#include
#include
#include
#include
#include
#include

using namespace std;

<iostream>
<deque>
<vector>
<ctime>
<list>
<stdlib.h>

deque<int> dqg;
vector<int> v;
list<int> 1;

:"<<(clock () —c)<<endl;

:"<<(clock () —c)<<endl;

1ol (29,7 3l (sl diged
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int main () {

int hold;

int x=2;

int c;

int rands[10000];

for(int i=0;i<50000;i++) {
v.push_back (1) ;
dg.push_back (1) ;
1.push_back (1) ;

}

for (int i=0;i<10000; i++)
rands [i]=rand () ;

vector<int>::iterator v_it;
list<int>::iterator 1_it;
deque<int>::iterator dqg_it;
c=clock();

for (int 1=0;1<10000; i++) {

v_it=v.begin()+rands([i];

v.lnsert (v_it, x);

}

cout<<"vector :"<<(clock()-c)<<"\n";

c=clock();

for (int 1=0;1<10000; i++) {
1_it=1l.begin();
advance (1_it, rands[i]);
l.insert (1_it, x);

}

cout<<"list :"<<(clock()-c)<<"\n";

c=clock();
for(int i=0;i<10000;i++) {

dg_it=dg.begin()+rands[i]

dg.insert (dg_it, x);
}

cout<<"deque :"<<(clock()-c)<<"\n";

cin>>hold;
return 0;

vector :531
list :1922
deque :5094
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#include <queue>
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#include <iostream>
#include <gqueue>
using namespace std;

queue<int> g;

int main ()
{
int hold;
for (int i=0;1i<5;i++)
g.push(i);
cout<<"Size of Queue :"<<g.size()<<"\n";
cout<<"Front of Queue:"<<qg.front ()<<"\n";
cout<<"Back of Queue:"<<g.back ()<<"\n";
while (!g.empty () ) {
cout<<qg.front () <<"\n";
dq.pop () ;

}
cin>>hold;

return 0O;
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#include <iostream>
#include <queue>
#include <list>
#include <ctime>
using namespace std;

queue<int> gl;
queue<int, list<int> > g2;//CAUTION! write queue<int,list<int> > not
//queue<int, list<int>>
int main ()
{
int hold;
cout<<"gl:\n";
int c=clock();
for (int 1=0;1<800000; i++)
gl.push(i);
cout<<(clock () —-c)<<"\n";
c=clock();
while (!gl.empty ()) {
ql.pop();
}
cout<< (clock ()—-c)<<"\n";
cout<<"g2:\n";
c=clock();
for (int 1=0;1<800000; i++)
g2.push (i) ;
cout<<(clock () —-c)<<"\n";
c=clock();
while (!g2.empty ()) {
a2 .pop();
}

cout<<(clock () —-c)<<"\n";

cin>>hold;
return 0;

el (29,5 5l sl diged
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#include <iostream>

#include <queue>

#define int_size(x) sizeof (x)/sizeof (int)
using namespace std;

priority_queue<int> pg;
int main ()
{
int hold;
int x[]={1,6,2,4,7,3,5,12,9};
for(int i=0;i<int_size(x);i++) {
pg.push(x[i]);

}
cout<<"Size of Priority Queue: "<<pg.size ()<<"\n";
while (!pg.empty ()) {
cout<<pg.top()<<" ";
pg.pop () ;
}
cin>>hold;

return 0O;
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#include <iostream>
#include <queue>
#include <deque>

using namespace std;
typedef struct student({

}i

string name;
int num;

class NameCompare {
public:

}i

bool operator () (student sl,student s2)

{

if (sl.name.compare (s2.name)>0) {
return true;
}

return false;
}

struct NumCompare {

bi

priority_queue<student, vector<student>,NameCompare> pqgl;
priority_queue<student, deque<student>, NumCompare> pg2;

bool operator () (student sl,student s2)

{

if(sl.num>s2.num) {
return true;

}

return false;

}

int main()

{

int hold;
string name[]={"a","b","c","d","e"};
int num[]= {2 ,4 ,1 ,5 ,3};
for (int i=0;i<5;i++) {

student p;

p.name=name[i];
p.num=numfi];
pgl.push(p); pg2.push(p);
}
while (!pgl.empty()) {
student p=pgl.top();

cout<<p.name<<" "<<p.num<<"\n";

pgl.pop () ;
}

cout<<"————— \n";

(Cl



while (!pg2.empty ()) {
student p=pg2.top();

cout<<p.name<<" "<<p.num<<"\n";
pa2.pop () ;
}
cin>>hold;
return 0O;
}
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#include <iostream>

#include <set>

#define int_size(x) sizeof (x)/sizeof (int)
using namespace std;

set<int> s;

int main()

{

int hold;
int x[1={1,3,5,2,7,4,9,8,2,1,5,5};
for(int i=0;i<int_size(x);i++) {
s.insert (x[i]);
}
cout<<"Size of Set :"<<s.size()<<"\n";
set<int>::iterator start=s.begin();
while (start!=s.end()) {
cout<< (int) *start<<" ";
start++;
}
cin>>hold;
return 0O;

SO
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#include <iostream>
#include <set>
#define int_size(x) sizeof (x)/sizeof (int)
using namespace std;
set<int> s;
void print (set<int>::iterator a,set<int>::iterator last) {
if(al!=last) {
cout<< (int) *a<<" 1is a member of set\n";
lelse(
cout<<"Not Found!\n";
}
}
void yes_no (int x) {
x==0 ? cout<<"NO\n" : cout<<"YES\n";
}
int main ()
{
int hold;
int x[]={1,3,5,2,7,4,9,8,2,1,5,5};
for(int i=0;i<int_size(x);i++) {
s.insert (x[i]);

}

cout<<"Size of Set :"<<s.size()<<"\n";
set<int>::iterator f_it=s.find(7);
print (f_it,s.end());

f it=s.find (6);

print (f_it,s.end());
yes_no (s.count (7)) ;
yes_no (s.count (6));

cin>>hold;
return 0;

el (29,5
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#include <iostream>

#include <set>

#define int_size(x) sizeof (x)/sizeof (int)
using namespace std;

set<int> s;

int main ()

{

int hold;

int x[1={1,3,5,2,7,4,9,8,2,1,5,5};

for (int i=0;i<int_size (x);i++) {
s.insert (s.begin(),x[1]);

}

cout<<"Size of Set :"<<s.size()<<"\n";
set<int>::iterator start=s.begin();
while (start!=s.end()) {
cout<< (int) *start<<" ";
start++;

}

cout<<"\n";

set<int>::iterator lb_it=s.lower_bound(6);
set<int>::iterator ub_it=s.upper_bound(6);
cout<<"for 6\n";

cout<< (int) *1b_it<<"\n";

cout<< (int) *ub_it<<"\n";

cout<<"--\n";

cout<<"for 7\n";

1lb_it=s.lower_bound(7);
ub_it=s.upper_bound(7);

cout<< (int) *1lb_it<<"\n";

cout<< (int) *ub_it<<"\n";

cin>>hold;
return 0;

Size of Set :8
12345789
for 6
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#include <iostream>
#include <set>
#define int_size(x) sizeof (x)/sizeof (int)
using namespace std;
set<int> s;
int main ()
{
int hold;
int x[]={1,3,5,2,7,4,9,8,2,1,5,5};
for (int i=0;i<int_size (x);i++) {
s.insert (s.begin(),x[1]);

}

cout<<"Size of Set :"<<s.size()<<"\n";
set<int>::iterator start=s.begin();
set<int>::iterator lb_it,ub_it;

while (start!=s.end()) {
cout<< (int) *start<<" ";
start++;

}

cout<<"\n";
lb_it=s.lower_bound(7);
ub_it=s.upper_bound(7);

while (ub_it!=s.end()) {
cout<< (int) *ub_it<<" ";
ub_it++;

}

cout<<"\n";

start=s.begin();

while (start!=1b_it) {
cout<< (int) *start<<" ";
start++;

}

cin>>hold;

return 0;

eli (29>
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#include <iostream>
#include <set>

#define int_size (x)

using namespace std;
set<int> s;
void print (set<int> s) {

}

set<int>::iterator start=s.begin();

while (start!=s.end()) {
cout<< (int) *start<<" ";
start++;

}

cout<<"\n";

int main ()

{

[ S =

NN NN

int hold;

int x[]={1,3,5,2,7,4,9,8,2,1,5,5};

for (int i=0;i<int_size (x);i++) {
s.insert (s.begin(),x[1]);

}

print (s);

s.erase (5);

print (s);

set<int>::iterator it=s.find(7);

s.erase (it);

print (s);

set<int>::iterator a=s.find(3);

set<int>::iterator b=s.find(8);

s.erase (a,b);

print (s);

cin>>hold;
return 0;
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#include <iostream>

#include <set>

#define int_size(x) sizeof (x)/sizeof (int)

using namespace std;

set<int> s;

void print (set<int> s) {
set<int>::iterator start=s.begin();

while (start!=s.end()) {
cout<< (int) *start<<" ";
start++;

}

cout<<"\n";
int main ()

int hold;

int x[]1={1,3,5,2,7,4,9,8,2,1,5,5};

for(int i=0;i<int_size(x);i++) {
s.insert (s.begin(),x[1]);

}

print (s);

s.erase (6);

print (s);

set<int>::iterator it=s.find(6);

s.erase (it);

print (s);

cin>>hold;

return 0;
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#include <iostream>
#include <set>
#define int_size(x) sizeof (x)/sizeof (int)
using namespace std;
set<int> s;
void print (set<int> s) {
set<int>::iterator start=s.begin();

while (start!=s.end()) {
cout<< (int) *start<<" ";
start++;

}
cout<<"\n";
}
int main ()
{
int hold;
int x[]={1,3,5,2,7,4,9,8,2,1,5,5};
for(int i=0;i<int_size(x);i++) {
s.insert (s.begin(),x[1]);
}
print (s);
s.erase (6);



print (s);
set<int>::iterator it=s.find(6);
if(it!=s.end())
s.erase (it);
print (s);
cin>>hold;
return 0O;
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#include <iostream>
#include <set>
#include <string>
using namespace std;
typedef struct student({
string name;
int num;
}i
struct student_compare{
bool operator () (student sl,student s2){
if (sl.num<s2.num) {
return true;
lelse if (sl.num==s2.num)
if (sl.name.compare
return true;
}else({
return false;

{
(s2.name) <0) {

}
}else({
return false;
}
}
}i
set<student, student_compare> s;
void print (set<student, student_compare> s) {
set<student, student_compare>::iterator start=s.begin();

while (start!=s.end()) {
student p=(student) *start;
cout<<p.num<<" "<<p.name<<"\n";
start++;

}

cout<<"\n";



int main ()

{
int hold;
string names|[]=
{"ali","reza","ali", "ahmad", "hasan", "ali", "taghi", "jamshid!"};
int nums([]={10 , 11 , 12 , 12 , 13 , 10 , 9 ,0 };
for (int i=0;i<8;i++) {
student p;
p.name=names[i];
p.num=nums [i];
s.insert (p);
}
print (s);
cin>>hold;
return 0;
}
4ol (29,5
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#include <set>
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#include <iostream>

#include <string>

using namespace std;

int main()

{
int hold;
pair<int, int> int_p;
pair<string,string> str_p;
int_p.first=10;
int_p.second=12;

str_p.first="ali";
str_p.second="reza";

cout<<int_p.second<<endl;
cout<<int_p.first<<endl;

cout<<str_p.second<<endl;
cout<<str_p.first<<endl;

cin>>hold;
return 0;
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#include <iostream>

#include <set>

#define int_size(y) sizeof (y)/sizeof (int)
using namespace std;

multiset<int> ms;

typedef multiset<int>::iterator ms_iter;



int main ()
{
int hold;
int x[]={1,4,5,2,12,7,9,12,14,13,7,12,15,12};
for (int i=0;i<int_size (x);i++) {
ms.insert (x[1]);
}
ms_iter start=ms.begin();
while (start!=ms.end()) {
cout<< (int) *start<<"\t"<<ms.count ( (int) *start) <<"\n";
start++;
}

cin>>hold;
return 0;
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#include <iostream>
#include <set>
#define int_size(y) sizeof (y)/sizeof (int)

using namespace std;
multiset<int> ms;
typedef multiset<int>::iterator ms_iter;



void print (pair<ms_iter,ms_iter> p,ms_iter last) {
cout<<"\n--—-——————————- \n";
if(p.first==p.second)

else {
while (p.first!=p.second) {
cout<< (int) *p.first<<" ";
p.first++;
}
}

cout<<"\n";

if (p.second!=last)
cout<< (int) *p.second;
cout<<"\n-———————————- \n";

int main()

int hold;

int x[]={1,4,5,2,12,7,9,12,14,13,7,12,15,12};

for (int i=0;i<int_size(x);i++) {
ms.insert (x[1i]);

}

pair<ms_iter,ms_iter> pO0;

pO.first=ms.begin();

pr0.second=ms.end() ;

print (p0,ms.end());

pair<ms_iter,ms_iter> pl=ms.equal_range (8);

pair<ms_iter,ms_iter> p2=ms.equal_range (15);

pair<ms_iter,ms_iter> p3=ms.equal_range (12)

print (pl,ms.end());

print (p2,ms.end());

print (p3,ms.end());

cin>>hold;

return 0;
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#include <bitset>
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#include <iostream>

#include <bitset>

using namespace std;

bitset<12> bsl;

bitset<12> bs2(49);

bitset<12> bs3(string("0111010"));



void print (bitset<12> bs) {
for (int i=bs.size()-1;i>=0;i--) {
cout<<bs[i];
}
cout<<"\n";

}

int main ()

{
int hold;
print (bsl);
print (bs2);
print (bs3);
cin>>hold;
return 0O;
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#include <iostream>
#include <bitset>

#include <stdexcept>
using namespace std;

bitset<70> bsl (string("0111010"));
bitset<70>
bs2(string("111111111111111111111111111111111011111010101010101™));
void print (bitset<70> bs) {
for(int i=bs.size()-1;i>=0;1i--){
cout<<bs[i];
}
cout<<"\n";
}
int main ()
{
int hold;
print (bsl);
print (bs2);
try(
unsigned long x=bsl.to_ulong();
cout<<x<<endl;
}catch (overflow_error) {
cout<<"OverFlowl";
}
try(
unsigned long x=bs2.to_ulong();
cout<<x<<endl;
}catch (overflow_error) {
cout<<"OverFlow2";
}
cin>>hold;
return 0;
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#include <iostream>
#include <bitset>

using namespace std;

bitset<10> bsl (string("0111010"));
void print (bitset<10> bs) {
for(int i=bs.size()-1;i>=0;1i--){
cout<<bs[i];
}
cout<<"\n";
}
int main ()
{
int hold;
print (bsl);
bsl.set (0);
print (bsl);
bsl.set (3,0);
print (bsl);
bsl.set ();
print (bsl);
bsl.reset (3);
print (bsl);
bsl.reset ();
print (bsl);
cin>>hold;
return 0;
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#include <iostream>
#include <bitset>

#include <stdexcept>
using namespace std;

bitset<10> bsl(string("0111010"));
void print (bitset<10> bs) {
for(int i=bs.size()-1;i>=0;1i--){
cout<<bs[i];
}
cout<<"\n";
}
int main ()

{

int hold;

print (bsl);

cout<<"Size of Bitset: "<<bsl.size()<<"\n";

cout<<"Number of Ones in Bitset: "<<bsl.count ()<<"\n";
cout<<"Number of Zeros in Bitset: "<<bsl.size()-bsl.count ()<<"\n";
try({

cout<<bsl.test (1)<<"\n";
}ecatch (out_of_range) {cout<<"Out of Rangel";}
try{

cout<<bsl.test (0)<<"\n";
}ecatch (out_of_range) {cout<<"Out of Range2";}
try({

cout<<bsl.test (12)<<"\n";
}eatch (out_of_range) {cout<<"Out of Range3";}

cin>>hold;
return 0;
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Size of Bitset: 10
Number of Ones in Bitset: 4
Number of Zeros in Bitset: 6
1
0
Out of Range3
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#include <iostream>
#include <bitset>

#include <stdexcept>
using namespace std;

bitset<7> bsl (string ("0000100"));
void print (bitset<7> bs) {
for(int i=6;i>=0;1i--) {
cout<<bs[i];
}

cout<<"\n";



int main ()

{
int hold;
print (bsl);
cout<<bsl.any () <<"\n";
cout<<bsl.none () <<"\n";
bsl.flip(2);
print (bsl);
cout<<bsl.any () <<"\n";
cout<<bsl.none ()<<"\n";
bsl.flip();
print (bsl);
cout<<bsl.any () <<"\n";
cout<<bsl.none ()<<"\n";
bsl.flip(2);
print (bsl);
cout<<bsl.any () <<"\n";
cout<<bsl.none () <<"\n";
cin>>hold;
return O;

}
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#include <map>
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#include <iostream>
#include <map>
#include <string>
using namespace std;

map<string,int> mp;
void print (map<string,int> m) {
cout<<"\n-—————————————- \n";
if (m.empty ()) {
cout<<"Empty\n";
}else({
map<string,int>::iterator start=m.begin();
while (start!=m.end()) {
pair<string,int> p=(pair<string, int>) *start;
cout<<p.first<<"\t"<<p.second<<"\n";
start++;
}
}

cout<<"\n-—————————————~ \n";



int main ()

{

int hold;
string key[]={"ali", "reza", "hasan","ali", "taghi"};
int wvalue[]l={ 12 ,10 , 12 , 13 , 11} ;

for (int i=0;1i<5;i++)
mp.insert (pair<string, int> (key[i],value[i]));
print (mp) ;
cin>>hold;
return 0;
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#include <iostream>
#include <map>
#include <string>
using namespace std;

map<string, int> mp;

int main ()

{
int hold;
mp["ali"]=12;
mp["reza"]=10;
mp["ali"]=13;
mp.insert (pair<string, int>("ali",14));
cout<<"ali "<<mp["ali"]<<"\n";
cout<<"reza "<<mp["reza"]<<"\n";
cout<<"hasan "<<mp|["hasan"]<<"\n";
cout<<mp.size();

cin>>hold;
return 0;



eli (29>
ali 13
reza 10
hasan 0
3

erase.countdind:3 Jl
call o aS ol ) Jgoes oo solatwl Lol adS SO sla LS5 slaws 3 Leis 51, count ;|

Bl )5 e 2 0 T 0gmg pae Dygo 10 5 1 S 0929 O g0 40 A (ol Wi 3,8 4 pasis b oIS
50 04 oo 00latwlasS oo 0,Ll Ll 5 )90 oLdS 4y aS IETALOT ST 0,51 s 45 gl fInd )

o 0Ll acgaze (lol 4 a5 TtETAtor <G il aLilas 999 dcgame ;o a5 3,50 S 4T S50
Dg oo 0kl ,S S
Al yaie S LS 59,5 SLGae Slogd o oslaiwl o)l S L jaie S 0,5 S (sl erase

10,5 oolatwl &le (pl 5l lgs oo 05 90 3
0S5l solial & (1
iterator ;l oolaxwl b (2
2,8 soliul iterator ;i Lus> wl aisl o3l S i Bas 31 Js
ool Cawd 4 TETALOT 45 &5 ytolae Lt 0S o ooliiul yate S B3> (gl iterator ;1 5

De oo gl atwlem U ulis 4y i €TASE 3l oolaiu] & jgo cpl uf jo0 Cenl julinns

#include <iostream>
#include <map>
#include <string>
using namespace std;

map<string,int> mp;

void print (map<string,int> m) {
cout<<"\n-—————————————~ \n";
if (m.empty ()) {
cout<<"Empty\n";
lelse(
map<string,int>::iterator start=m.begin();
while (start!=m.end()) {
pair<string,int> p=(pair<string,int>) *start;
cout<<p.first<<"\t"<<p.second<<"\n";
start++;
}
}

cout<<"\n-——————————————— \n";



int main ()

{

int hold;
string key[]={"ali", "reza", "hasan","ali", "taghi", "naghi"};
int wvalue[]l={ 12 ,10 , 12 , 13 , 11 , 9}
for (int i=0;1i<6;i++)

mp.insert (pair<string, int> (key[i],valuel[i]));
print (mp) ;

cout<<mp.count ("ali")<<"\n";

cout<<mp.count ("safeallah")<<"\n";

mp.erase("ali");

mp.erase ("safeallah");

map<string,int>::iterator f_it=mp.find("hosein");

if (f_it!=mp.end())//check the iterator !
mp.erase (f_it);

print (mp) ;

mp.erase (++mp.begin (), ——mp.end());

print (mp) ;

cin>>hold;

return 0;
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#include <iostream>

#include <map>

#include <string>

using namespace std;

typedef map<string, string>::iterator my_it;
map<string, string> mp;



void print (map<string, string> m) {
cout<<"\n-—————————————- \n";
if (m.empty ()) {
cout<<"Empty\n";

}else({
map<string, string>::iterator start=m.begin();
while (start!=m.end()) {
pair<string,string> p=(pair<string, string>) *start;
cout<<p.first<<"\t"<<p.second<<"\n";
start++;
}
}
cout<<"\n-—————————————~ \n";
}
int main ()
{
int hold;
string key[]={"ali", "reza", "hasan", "ahad", "taghi", "naghi"};

string value[]={"0012","0010","0102","0103","0011","0009"};

for (int 1i=0;1i<6;i++)

mp.insert (pair<string, string>(keyl[i],valuel[il]));

print (mp) ;

pair<string,string> temp;

my_it m_ij;

//lower bound:

cout<<"lower_bound:\n";
m_i=mp.lower_bound("hasan");
temp=(pair<string, string>) *m_1i;
cout<<temp.first<<" "<<temp.second<<"\n";
m_i=mp.lower_bound (" jamshid") ;
temp=(pair<string, string>)*m_1i;
cout<<temp.first<<" "<<temp.second<<"\n";
//upper_bound:

cout<<"upper_bound:\n";
m_i=mp.upper_bound("hasan");
temp=(pair<string, string>) *m_3i;
cout<<temp.first<<" "<<temp.second<<"\n";
m_i=mp.lower_bound (" jamshid");
temp=(pair<string, string>) *m_1i;
cout<<temp.first<<" "<<temp.second<<"\n";

cin>>hold;
return 0;
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#include <iostream>
#include <map>
#include <string>
using namespace std;

typedef struct student({

}i

string name;
string lastName;

struct student_compare{

}i

bool operator () (student sl,student s2){
if (sl.name.compare (s2.name) <0) {
return true;
}else if (sl.name.compare (s2.name)==0) {
if (sl.lastName.compare (s2.lastName) <0) {
return true;
lelse(
return false;
}
}else({
return false;
}
}

typedef map<student, int, student_compare> my_map;
my_map sts;

void print (my_map m) {

my_map::iterator start=m.begin();
while (start!=m.end()) {

pair<student,int> temp=(pair<student, int>) *start;
cout<<temp.first.name<<"\t"<<temp.first.lastName

<<"\t"<<temp.second<<"\n";
start++;
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int main()

{

int hold;
string name[]={"ali", "reza", "hasan", "ahad",
"taghi", "naghi", "reza", "reza" };
string family[]={"ali_e","reza_e", "hasan_e", "ahad_e",
"taghi_e", "naghi_e", "reza_e", "akbar_e"};
int numl[]= {18 , 15 , 16 , 17
, 18 , 16 , 19 , 14};

for (int i=0;1i<8;1i++) {

}

st

temp.name=name[i];temp.lastName=family [
sts.insert (pair<student, int> (temp, num[i

udent temp;

print (sts);

cin>>hold;

return 0;
}

el (29,

ahad ahad_e 17
ali ali_e 18
hasan hasan_e 16
naghi naghi_e 16
reza akbar_e 14
reza reza_e 15
taghi taghi_e 18

(Multimap) aFas> el
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#incl

ude <map>

(0 aolio LS sla Jle Lymultimap g map ogles:l Lo

#include <iostream>

#incl

ude <map>

#include <string>
using namespace std;
multimap<string,int> mp;

void print (multimap<string, int> m) {

cout<<"\n

if (m.empt
cou

}else({

y ()
t<<"Empty\n";

map<string,int>::iterator start=m.begin();
while (start!=m.end()) {
pair<string,int> p=(pair<string,int>) *start;
cout<<p.first<<"\t"<<p.second<<"\n";
start++;
}
}

cout<<"\n—-—————————————-— \n";



int main()

{

int hold;
string key[]={"ali", "reza", "hasan","ali","ali","taghi", "naghi"};
int wvalue[]l={ 12 ,10 , 12 , 13 , 12,11 ,9);
for(int i=0;i<7;i++)
mp.insert (pair<string, int> (key[i],valueli]));
print (mp) ;
cin>>hold;

return 0;

ol (29 >
ali 12
ali 13
ali 12
hasan 12
naghi 9
reza 10
taghi 11

equal_rangeupper_bounddower_bound:2

#include <iostream>
#include <map>
#include <string>
using namespace std;

multimap<string, int> mp;

void print (multimap<string,int> m) {

cout<<"\n---————————————- \n";
if (m.empty ()) {
cout<<"Empty\n";
}else({
map<string,int>::iterator start=m.begin();
while (start!=m.end()) {
pair<string,int> p=(pair<string,int>) *start;
cout<<p.first<<"\t"<<p.second<<"\n";
start++;
}
}

cout<<"\n——————————————-— \n";



int main ()

{

int hold;
string key[]={"ali", "reza", "hasan","ali","ali",
"taghi", "reza", "naghi", "reza"};
int wvaluel]={ 12 ,10 , 12 ,13 , 12 ’
11 , 8 , 12 9};
for (int i=0;i<9;i++)
mp.insert (pair<string, int> (key[i],valueli]));
print (mp) ;
multimap<string,int>::iterator lb=mp.lower_bound("ali");
multimap<string, int>::iterator ub=mp.upper_bound("ali");
pair<string,int> p=(pair<string, int>) *1b;
cout<<"lower_bound:"<<p.first<<" "<<p.second<<"\n";
while (1b!=ub) {
p=(pair<string, int>) *1b;
cout<<p.first<<" "<<p.second<<"\n";
lb++;
}
if (ub!=mp.end()) {
p=(pair<string, int>) *ub;
cout<<"upper_bound:"<<p.first<<" "<<p.second<<"\n";
}
pair<multimap<string,int>::iterator,
multimap<string,int>::iterator> temp;
temp=mp.equal_range ("reza");
while (temp.first!=temp.second) {
p=(pair<string,int>) *temp.first;
cout<<p.first<<" "<<p.second<<"\n";
temp.first++;
}
cin>>hold;
return 0;
ol (79,5

ali 12
ali 13
ali 12
hasan 12
naghi 12
reza 10
reza 8

reza 9

taghi 11

lower_bound:ali 12
ali 12

ali 13

ali 12
upper_bound:hasan 12
reza 10

reza 8

reza 9
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hash_set
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#include <ext/hash_set>
using namespace ___gnu_cxx;

slael )\ 6‘ AC goxo ngla e LS‘)-.’ hash_set )\ oolawl] JL..A

#include <ext/hash_set>
#include <iostream>

using namespace std;

using namespace __ gnu_CxXx;

hash_set<int> hs;
int main () {
int hold;
hs.insert (12);
hs.insert (14);
hs.insert (16);

hash_set<int>::iterator it=hs.find(12);
if (it==hs.end()) {
cout<<"NOOOOOOOOO !'\n";
lelse(
cout<<"YESSSSSSSSSSSSS\n";
}

it=hs.find (15);
if (it==hs.end()) {
cout<<"NOOOOOOOOO ! \n";
}else({
cout<<"YESSSSSSSSSSSSS\n";
}

cin>>hold;
return 0;



YESSSSSSSSSSSSS
NOOOOOOO0O0 !

#include <ext/hash_set>
#include <iostream>

using namespace std;

using namespace __ gnu_CxXx;

hash_set<char*> hs;

bool contain (char* name) {

hash_set<char*>::iterator it=hs.find (name);

if (it==hs.end())
return false;

return true;

}

int main () {
int hold;

hs.insert
hs.insert

("ahad") ;
("alireza");
hs.insert ("jamshid");
hs.insert ("safe");

hs.insert ("mansour") ;
hs.insert ("hosein");
hs.insert ("akbar");

hs.insert ("navand");

char* names[]={"nosrat", "changiz", "mohammad", "payam",
"navand", "akbar", "safeallah", "hashem"};

for (int i=0;1i<8;1i++) {

cout<<names [1]<<"

}

cin>>hold;
return 0;

nosrat
changiz
mohammad
payam
navand
akbar
safeallah
hashem

OO Rr P OOoOoOoOOo

"<<contain (names[i])<<"\n";
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hash_map
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#include <ext/hash_map>
Slisle o e g by gisls ol (g,ls 455 sl hash_map 5l eslaiwl] Jle

#include <ext/hash_map>
#include <iostream>

using namespace std;

using namespace ___gnu_Ccxx;

hash_map<char*, double> hm;

int main () {
int hold;

hm.insert (pair<char*,double> ("ali",20));
hm.insert (pair<char*,double> (" jamshid", 8));
hm.insert (pair<char*,double> ("taghi",12));

cout<<"jamshid\t"<<hm[" jamshid"]<<"\n";
cout<<"ali\t"<<hm["ali"]<<"\n";
cout<<"taghi\t"<<hm["taghi"]<<"\n";

cin>>hold;
return 0;

el (o>9,>
jamshid 8
ali 20
taghi 12
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#include <unordered_set>
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#include <unordered_set>
#include <iostream>

using namespace std;

unordered_set<int> uset;

int main () {

int hold;

uset.
uset.
uset.
uset.
uset.
uset.

cout<<"size o
cout<<"# of 3
cout<<"# of 2
cout<<"# of 5
cout<<"# of 6

insert (
insert (
insert (
insert (
insert (
insert (

cin>>hold;
return 0;

set :"<<uset.size()

.count (3)<<"\n";

.count (2)

.count (5)<<"\n";
(6)<<"\n";

:"<<uset
:"<<uset
:"<<uset
:"<<uset

.count

<<"\n";

<<"\n";



size of set :4

# of 3 :1
# of 2 :1
# of 5 :1
# of 6 :0
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#include <unordered_set>
#include <iostream>

using namespace std;
unordered_set<string> uset;
void print () {

unordered_set<string>::iterator it;
it=uset.begin();

while (it !=uset.end()) {
cout<<*it<<"\n";
it++;

}
}
int main () {
int hold;
uset.insert ("ali");
uset.insert ("reza");
uset.insert ("hasan");
( )
(

uset.insert ("ahamd"

uset.insert ("ali");

cout<<"size of set :"<<uset.size()<<"\n";
print () ;

cout<<"————————— \n";

if (uset.find("ali") !=uset.end()) {

cout<<"YES\n";
uset.erase ("ali");
print () ;

}

cin>>hold;
return 0;
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size of set :4
hasan
ahamd
reza
ali
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#include <unordered_set>
#include <iostream>

using namespace std;

int main () {
int hold;
unordered_set<int>::hasher hfuncl;
unordered_set<string>::hasher hfunc2;

cout<<12345<<"\t: "<<hfuncl (12345)<<endl;
cout<<76788<<"\t: "<<hfuncl (76788)<<endl;

cout<<"——————— \n";

cout<<"ali"<<"\t: "<<hfunc2 ("ali")<<endl;
cout<<"reza"<<"\t: "<<hfunc2 ("reza")<<endl;
cin>>hold;

return 0O;

:AAU)fg§?9)5
12345 : 12345
76788 : 76788

ali : 270878475
reza : 30321389
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1 ks
#include <unordered_set>
#include <iostream>
using namespace std;
unordered_multiset<string> umset;
void print () {
unordered_multiset<string>::iterator it;
it=umset .begin () ;
while (it !=umset.end()) {
cout<<*it<<" "<<umset.count (*it)<<"\n";
it++;
}
}
int main () {
int hold;
umset.insert ("ali");
umset .insert ("reza");
umset .insert ("hasan");
umset .insert ("ahamd") ;
umset .insert ("ali");
umset .insert ("reza");
umset .insert ("ali");
cout<<"size of set :"<<umset.size()<<"\n";
print () ;
cin>>hold;
return 0O;
}
el (29,
size of set :7
hasan 1
ahamd 1
reza 2
reza 2
ali 3
ali 3
ali 3
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unordered_map
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#include <unordered_map>

! o5 5 pU 53 51 1A awn unordered_set slaoie aslivs o6 Llod 51 laislo ol sl oo
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#include <unordered_map>
#include <iostream>

using namespace std;

unordered_map<string,double> umap;
int main () {

int hold;

umap.insert (pair<string, double> (" jamshid",8.2));
umap.insert (pair<string,double> ("safeallah",100));
umap.insert (pair<string,double> ("naghi",45.6));

cout<<"safeallah"<<"\t"<<umap|["safeallah"]<<"\n";
cout<<"jamshid "<<"\t"<<umap["jamshid"]<<"\n";

if (umap.find("taghi") !=umap.end()) {
cout<<"YES\n";

}else({
cout<<"NO\n";

}
cout<<umap.count ("bazi ha");

cin>>hold;
return 0O;

safeallah 100

jamshid
NO
0

8.2

ol (> 9 >
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#include <unordered_map>
#include <iostream>

using namespace std;

unordered_map<string,double> umap;

void print () {
unordered_map<string,double>::iterator it;
it=umap.begin();

while (it !=umap.end()) {
cout<<it—->first<<"\t"<<it->second<<"\n";
it++;

}
}
int main () {
int hold;
umap.insert (pair<string,double> ("ali",12.2
umap.insert(pair<string,double>("reza" 23.
umap.insert (pair<string,double> ("hasan", 5.
( (
( (

[\J\]U‘I‘-’

umap.insert (pair<string, double> ("hasan", 8.
umap.insert (pair<string, double> ("ali",20));
print () ;

cin>>hold;

return 0;

ol (29 >
hasan 5.7
reza 23.5
ali 12.2
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(iS85 3 O yee 4 | Mypoint sl
struct mypoint {
int x;
int y;
}i

4 SEIUCE () 5l Towy « oS oo iy 30) O y90 & StTUCE S, hash olais ] ol S obx!

3,5 udly3 esliiwl unordered_map o)l lgie

struct point_hash {
size_t operator () (mypoint consté& p) const

{
unordered_map<int, int>::hasher hfunc;
size_t s=hfunc(p.x)+thfunc(p.y);
return s;
}i
slo gac 5l plas o 4 S e ssalice el 4o ¢« e sl hasher ;1 oolatwl ogos L SLE
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struct point_equal

{

bool operator () ( mypoint consté& pl,mypoint const& p2) const
{
return pl.x == p2.x && pl.y == p2.y;
}
i

oS ooliil el )l lgie 4 ouieS oS 1y sle > ol ples 0oL unordered_map i x5 o

unordered_map<mypoint, string,point_hash,point_equal> pts;
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#include <unordered_map>
#include <iostream>
using namespace std;

struct mypoint {
int x;
int y;

}i

struct point_hash {
size_t operator () (mypoint consté& p) const
{
unordered_map<int, int>::hasher hfunc;
size_t s=hfunc(p.x)+hfunc(p.vy);
return s;
}
}i

struct point_equal
{
bool operator () ( mypoint consté& pl,mypoint const& p2) const
{
return pl.x == p2.x && pl.y == p2.y;
}
i

unordered_map<mypoint, string,point_hash,point_equal> pts;

void print () {
unordered_map<mypoint,string>::iterator it;
it=pts.begin();
while (it!=pts.end()) {
mypoint p=it->first;

cout<<" [ "<<p.x<<","<<p.y<<"] : "<<it->second<<"\n";
it++;

}

cout<<"end print\n";

15,105 0939 o] ;o Lo ItErator ;5,5 Cast jws,o Cuwl (pl 8 1o 3924 Print wie yo a5 > 4



int main () {
struct mypoint pl,p2,p3;

pl.x=2;
pl.y=2;
P2.x=3;
P2.y=4;
P3.x=2;
p3.y=2;
pts.insert (pair<mypoint, string> (pl, "good"));
pts.insert (pair<mypoint, string> (p2, "bad"));

pts.insert (pair<mypoint, string> (p3, "bad"));

mypoint g;
q.x=2;
q.y=2;
print () ;
cout<<"size of hash map :"<<pts.size()<<"\n";
unordered_map<mypoint, string>::iterator it;
it=pts.find(q);
if (it==pts.end()) {
cout<<"NO!\n";
lelse(
cout<<it->second<<"\n";
//OR:
cout<<pts|[q]l;
}

return 0O;

}
aladi a5 ol j1)8 la5 0 a0 degesme ;0 § 20,5 iy ddadl dw 45 WS o cdalie 399 aliy o
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[ 2,2] : good
[ 3,4] : bad
end print
size of hash map :2
good
good
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#include <unordered_map>
#include <iostream>
using namespace std;
unordered_multimap<string,double> ummap;
void print () {
unordered_multimap<string,double>::iterator it;
it=ummap.begin () ;
while (it !=ummap.end()) {
cout<<it->first<<"\t"<<it->second<<"\n";
it++;
}
}
int main () {
int hold;
ummap.insert (pair<string,double> ("ali",12.2));
ummap.insert (pair<string, double> ("reza",23.5));
ummap.insert (pair<string, double> ("hasan",5.7));
ummap.insert (pair<string, double> ("hasan",8.2));
ummap.insert (pair<string, double> ("ali", 20));
print () ;
cin>>hold;
return 0;
}
1ol (29,5
hasan 5.7
hasan 8.2
reza 23.5
ali 12.2
ali 20
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#include <iostream>
#include <complex>
using namespace std;

int main () {
int hold;

int a=4;
int b=5;
//z=a+bi
complex<int> z(a,b);
cout<<z;

cin>>hold;
return 0;

AAUﬁc5?5f$
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#include <iostream>

#include <complex>
using namespace std;

int main () {
int hold;

double a=5.3;

double b=2.7;

//z=a+bi
complex<double> z (a,b);
cout<<z;

cin>>hold;
return 0O;

ol > 9,5
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zl=al+bli

z2=a2+b2i1

z1+72=(al+a2)+(b1+b2)i

#include <iostream>
#include <complex>
using namespace std;

int main () {
int hold;
complex<int> z1(5,2);//z1=5+21
complex<int> z2(3,10);//z2=3+101

complex<int> z3=z1l+z2;
cout<<z3;

cin>>hold;
return 0O;
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zl=al+bli
z2=a2+b2i

z1-22=(al-a2)+(b1-b2)i



#include <iostream>
#include <complex>
using namespace std;

int main () {
int hold;
complex<int> z1(5,2);//z1=5+21
complex<int> z2(3,10);//z2=3+101

complex<int> z3=z1-z2;
cout<<z3;

cin>>hold;
return 0;
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zl=al+bli
z2=a2+b2i

21¥72=(al*a2 — b1¥b2)+(al *b2 + b1*a2)i

#include <iostream>
#include <complex>
using namespace std;

int main () {
int hold;
complex<int> z1(5,2);//z1=5+21
complex<int> z2(3,10);//z2=3+101

complex<int> z3=z1%*z2;
//23=(3*5-2*10)+(5*10+2*3) 1

cout<<z3;

cin>>hold;
return 0O;

ol (79,5
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zl=a+bi

z2=c+d1

zl_ac+bd+bc—ad_
22 c2+d? c2+dr

#include <iostream>
#include <complex>
using namespace std;

int main () {
int hold;
complex<double> z1(5,2);//z1=5+21
complex<double> z2(3,10);//z2=3+101i

complex<double> z3=z1/z2;

cout<<z3;

cout<<endl;
cout<<(3.0*¥5.0+2.0*10.0)/(3.0*3.04+10.0*10.0);
cout<<endl;
cout<<(2.0*3.0-5.0*%10.0)/(3.0*3.0+10.0*%10.0);
cin>>hold;

return 0O;
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(0.321101,-0.40367)
0.321101
-0.40367
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