Princess Noura University                                                             Linked List
Faculty of  Computer Information and science                                   Homework
CS 322                                                                                   Due Date Week#5–Wednesday 
Name:..................................................................................ID NO:....................................Block:.................


Instructions:
1. Submit a printed copy of your answer with a CD that contains tour code.
2. Write your name, ID, class number and HM number in your answer.
3. Keep your answers secure.
4. Any cheats or copied answers will be counted -5.
5. Any late work will not be considered

Q1: Implement a linked list with the values {376, 2455, 77, 15,6}, using the class intSLList in page no. 79
Then apply the following:
a) Display the Linked list.
b) Delete the node with the value 2455 and display the linked list after deletion
c) Delete the node with value 6 and display the linked list.
d) Search the list to find the number 5.














 (
#include
<iostream>
using
 
namespace
 std;
class
 node{
public
:
node *next;
int
 x;
node(
int
 el, node *ptr=0){
x=el;
next=ptr;};
class
 list{
private
:
node *head;
node *tail;
public
:
list(){
head=tail=0;}
void
 addTotail(
int
 y){
if
(tail!=0){
tail->next=
new
 node(y);
tail=tail->next;}
else
head=tail=
new
 node(y);}
void
 display(){
node *current=head;
while
(current!=0){
cout<<current->x<<
"\n"
;
current=current->next;}}
void
 DeleteFromTail()
{
if
 
(head != 0)
{
 
if
 (head == tail)
{
     //if only one node in the list
  
delete
 head;
 
head=tail=0;}
 
else
 { 
node
 *tmp; //find the predecessor of tail
   
for
(tmp=head; tmp->next != tail; tmp = tmp->next);
       
delete
 tail;
 
tail=tmp;
 
tail->next=0;}}} 
void
 deleteNode(
int
 el){
   
if
(head!=0){
     
if
(head==tail&&head->x==el){
        
delete
 head; head=tail=0;}
     
else
 
       
if
(head->x==el){
         node *temp=head->next; head= head->next; 
delete
 temp;}
     
else
{
        node *temp,*pred;
     
for
(pred=head, temp=head->next;
 
temp!=0 &&!(el==head->x);pred=pred->next,
 
head=head->next);
     
if
(temp!=0)
        {pred->next=head->next;
  
if
(temp==tail)
     tail=pred;
         
delete
 temp;}}
   }}
bool
 isInList(
int
 el) 
const
{node *tmp;
for
 (tmp=head; tmp != 0 && !(tmp->x == el);tmp = tmp->next);
return
 tmp !=0;
}
};  
)






















 (
void main()
{
list
 myllist;
myllist
.
 
addTotail
 (
376
);
myllist
.
 
addTotail
 
(2455
);
myllist
.
 
addTotail
 (
77
);
myllist
.
 
addTotail
 (
15
);
myllist
.
 
addTotail
 (
6
);
myllist
.
 
DisplayList();
myllist
.
 
deleteNode
 (2455
);
myllist
.
 
DisplayList();
myllist
.
 
DeleteFromTail()
;
myllist
.
 
DisplayList();
if (
myllist
.
 
isInList(
5
)== 0)
cout<<"
5
 isn't in the list" << endl;
cout<<"
5
 is in the list" << endl;
}
)






















Q2:Complete the Linked List by adding the following member function to the class employee_list:
a. Add a member function to the class employee_list which deletes the last employee has been added to the list.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]voiddelete_last_added_employee() 
b. Add a member function to the class employee_list which returns the sum of all employees’ salaries.
intsum_salaries()
Q3: Edit the program to:
a. Add new Employee .
b. Delete the employee which is his id is 1123.
c. Display All employees.
The main function should be :
void main()	
{
	employee_list list1;
	list1.add_new_employee("Ahmed", 1121, 5000);
	list1.add_new_employee("Naser", 1122, 2000);
	list1.add_new_employee("Ahmed", 1123, 8000);
	list1.add_new_employee("Ali" , 1678 , 7000);
	list1.add_new_employee("Abdullah" , 1534,3000);
	list1.delete_employee(1123);
	list1.delete_last_added_employee();
      list1.display_employees();
	cout <<"The sum of all employees' sllaries is "<< list1.sum_salaries()<< endl;
}


Solution :
#include<iostream>
#include<string>
usingnamespace std;

// class employee
class employee
{
public:
	employee (string a, int n, int s)// constructor
	{
		name = a;
		id = n;
		salary = s;
		link = 0;
	}
	string name; // employee's name
	int id;		// employee's ID number
	int salary; // employee's salary
	employee *link; // pointer to the next employee
};
// class employee_list
class employee_list
{
public:
	employee_list(){ first = last = 0;} // constructor
	void add_new_employee(string, int, int); // add after last employee;
	void delete_employee(int); // delete specific employee passing ID num
	void display_employees();	// display all employees
	void delete_last_added_employee(); 
int sum_salaries();
private:
	employee* first; // first employee in the list
	employee* last; // last employee in the list
};

void employee_list::add_new_employee(string n, int id, int s)
[bookmark: _GoBack]{
	if (last != 0) // if list is not empty
	{
		last->link = new employee(n, id, s);
		last = last->link;
	}
	else
		first = last = new employee(n, id, s);
}

void employee_list::delete_employee(int id)
{
	if (first != 0)  // if list is not empty
	{
		if ( first == last && id == first->id) // if only one employee in the list
		{
			delete first;
			first = last = 0;
		}

		// if more than one employee in the list
		elseif ( id == first->id)
		{	
			employee *temp = first;
			first = first->link;
			delete temp;// the old first employee is deleted
		}
		else
		{
			employee *pre, *temp;
			pre = temp = first;
			while( temp != 0 && temp->id != id)
			{
				pre = temp;
				temp = temp->link;
			}
			if (temp != 0)
			{
				pre->link = temp->link;
				if (temp == last)
					last = pre;
				delete temp;
			}
		}
	}
}







void employee_list::display_employees()
{
	if (first == 0)
		cout <<"\nThere are no employees in the list\n";
	else
	{
		employee* temp = first;
		while (temp != 0)
		{
		cout <<temp->id<<"\t"<<temp->name<<"\t"<<temp->salary<<endl;
		temp = temp->link;
		}
	}
	cout<<"-----------------------------\n";
}


void employee_list::delete_last_added_employee() 
{
	if(first != 0)
{if (first == last)     //if only one node in the list
{delete first;
first=last=0;}
else { employee *tmp; //find the predecessor of last
for(tmp=first; tmp->link != last; tmp = tmp->link);
delete last;
last=tmp;
last->link=0;}}
}

int employee_list::sum_salaries()
{

int sum=0;
if (first == 0)
		return -1;
	else
	{
		employee* temp = first;
		while (temp != 0)
		{
		sum+=temp->salary;
		temp = temp->link;
		}
	}
return sum;
}

void main()	
{
	employee_list list1;
	list1.add_new_employee("Ahmed", 1121, 5000);
	list1.add_new_employee("Naser", 1122, 2000);
	list1.add_new_employee("Ahmed", 1123, 8000);
	list1.add_new_employee("Ali" , 1678 , 7000);
	list1.add_new_employee("Abdullah" , 1534,3000);
	list1.delete_employee(1123);
	list1.delete_last_added_employee();
      list1.display_employees();
	cout <<"The sum of all employees' sllaries is "<< list1.sum_salaries()<< endl;
}

