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Subject Title: Data Structures and Computer Programming Techniques
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DATA STRUCTURES & COMPUTER PROGRAMMING TECHNIQUES — FINAL 2/48

78l 1 Warm UP (30 Azuu: 30 UIM)

1.1 Mnlusunsnaa il aedsunaawsmamanueslisunsy (6 AZUUY)

#include <iostream>

using std::cout;
using std::endl;

class MyObject {
public:
MyObject (int);
int data:;

yi

MyObject: :MyObject (int dummy) { data = dummy; }
int foo(MyObject obj) { return ++obj.data; }

int fool (MyObject &obj){ return ++obj.data; }
int foo2 (MyObject *obj) { return ++{obj->data); }

int main () {
MyObject a = MyObject(3);
cout << "foo function output = " << foo(a) << endl ;
cout << "fool function output = " << fool(a) << endl ;
cout << "foo2 function output = " << foo2(&a) << endl;
cout << "After foo function = " << a.data << endl;
return 0;

1.2 WadwwANNMINEIBN Abstract class wianandatnlsznay (4 Azuuy)
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a v & ] . ] g
1.3 WOBVIWNISLENONYN 3 8N Ad public, protected, private §%5U member 284
class @ 9 waz M3 Inheritance wiananamatWUsENBU (6 AzUU)

1.4 indayaris 10 Snnudalvil wneduliuuy Binary Search Tree
1311135794212 (7 Azun)
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H =4 A 1
1.5 ainmsneaubiludah 1.4 wdsunamsidenidsu node @9 9 wuu Pre-order waz In-order
muaau (7 azuuu)

#a# 2 FILE PROCESSING (45 PzuuY: 45 M)

a A Y o o W
wdsulusunsn ivashudayaannlnd Book.txt uay @oualululnd NewBook.txt TaaiSnsdau
v A4Y o
M NI NeUheie wer auussnendinueanly

Input file: Boox.txt

Computer Programming Techniques
Internet Engineering System
Computer Programming Techniques
Intelligent Security System
Killer Game Programming in Java
Internet Engineering System
Killer Game Programming in Java

W WN =D

Output file: NewBook.txt

Computer Programming Techniques
Intelligent Security System
Killer Game Programming in Java
Internet Engineering System

W N

Note: awnsaidanlyd Standard Template Library anldnulamuanavanzas
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%a# 3 DATA STRUCTURE WITH POINTERS (25 AgUUY: 25 wIN)

° . < o a o o 4 o .
fvual class Major (Uu class Miiudayaves sWaenudnn uaz Fosundz Fefinnsashe List
Node fl#inudayazas Major uanh List Node anaswiiu Link List Fvazlddmsudumananian

v 4' o = ] 4 Vv = k4
lagaumann Zamuin adsudiuzasllsunsuiinameld (2 30) annsadenldauan
Waritu Main ldagns gneas

//Major.h

#include <iostream>
#define MAX 50
class Major {

public:
Major( int , char * );
int getId() const;
char *getName():;
private:

int id;
char name [MAX];
}:
Major::Major (int idCopy , char *nameCopy) {
id = idCopy;
strcpy (name, nameCopy) ;

}

int Major::getId() const{
return id;

}

char *Major::getName () {
return name;

}

//ListNode.h

#include <iostream>
#include "Major.h"

class ListNode {
friend class List;
public:
ListNode (const Major &);
Major getData() const;
private:
Major data;
ListNode *nextPtr;
i

ListNode::ListNode (const Major &obij)
:data(obj),nextPtr(0)

{
/rempty body

}
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Major ListNode::getData() const
{
return data;

}

class List {

public:

List{();

~List();

void insertAtFront( const Major &);

bool isEmpty() const;

void searchMajorByName (char *) const;
private:

ListNode *firstPtr;

ListNode *lastPtr;

ListNode *getNewNode (const Major &);

}s

List::List(): firstPtr(0), lastPtr(0)
{
}

List::~List ()

if( !isEmpty() ) {
ListNode *curPtr = firstPtr;
ListNode *tempPtr;
while (curPtr != 0) {
tempPtr = curPtr;
curPtr = curPtr->nextPtr;
delete tempPtr;

}

vold List::insertAtFront( const Major &value)

....... (D.eeene. (10 OzUUW)
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bool List::isEmpty() const
{
return firstPtr == 0;

}
ListNode *List::getNewNode (const Major &value)
{

return new ListNode(value);

}

void List::searchMajorByName (char *major) const

....... (2)....... (15 AzLUY)

//Main.cpp
#include <new>

#include "ListNode.h"

int main ()

{
int id[4]1={1,4,3,2};
char *major(4] ={"network","infomation","csd", "control"};
char *searchMajor;
List listA;
for (int 1=0;i<4;i++)

listA.insertAtFront (Major(id[i],major[i]) );

std::cout << "Enter major name: ";
searchMajor = new char(50);
std::cin >> searchMajor;
listA.searchMajorByName (searchMajor) ;
delete searchMajor;

Output

$ ./a.out
Enter major name: csd
Found Id:3 Major: csd
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]
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271 4 POLYMORPHISM & STL (80 AzusuY; 80 UIT)

pednshaaurienil fwinaw (Employee) dausztnn #s Hourly uas Volunteer lagdoya
fisulavaswihouudazey #s mIdnuduamasuwn
e Hourly duwinnunesli lagasdinuidumasuunumasiuugilusiivhausss Tog
wiinnuudazawariidasuunudsdilinlivhiu veilmniaududeda: 40 Flaus ez
Iesureauunusataluaiy 1.5 wh

s 4 1) s 1 1 v
e Volunteer Wuaaanns Zazlulasumasuunuudasnle

wilnnundEalseanIsiu I wuR o uruanguy
void work(double hours);

Tﬁ'ﬂﬁf'imudlﬁ‘lumauﬁmwm?}'aaauqmﬁ Wufienwwes class  Employee #hilisddudény
sanaluil
e double getHours () Aum Sudlwhauninny
o int getID() Au sy ID saswiney Fazgnimualassaluddnndduraims
d51dauan Employee
e char* getName () Aue Fapaewiinay

e double getPaid () Aud FusinAiwminnuauivg azlesu
v d . v ° v
nndayanimuald wesudmands 4.1-4.6
- d L] 1
4.1 @ulde ou. /**1*+/ (e Employee usiazauussylilu Vector v (5 Azuu)

a AJ \ L4 o 1
4.2 GulAR . s**2xx/ WamANBULNUINYNINUNNIUNNAY UAZULAPNHANINMIND AT NN

(15 azuuu)
John gets $299
Henrry gets $136
Jenny gets S0
Grace gets 5144
Phebe gets $0
Total = $579

G W IN =

4.3 1Gnlan . /4*3**/ tRafmvunaiueuse 9 1¥iu member w89 class (10 Azuuw)
a o o o o a v ve '
4.4 @ulae t. /**4** /7 (NpUEmTD waziNURURLASU agramansay (10 Azuuy)

a T d A a o & P
4.5 \@ulAn o /++5++/ ilipdisulleny class Hourly deandasrudayanivuniiimualy
(20 ezuuy)

a v ) a v v v t4
4.6 LGIJJTF\G] M. /¥X6r*/ Lwalﬁﬂuuﬂ'lu class Volunteer nlwaaﬂﬂﬁaﬁﬂuﬂﬂﬂaﬂﬂﬂuﬂﬁ

e v (20 Azuuw)



#include <iostream>
#include <vector>

#include "employee.h"
#include "hourly.h"
#include "volunteer.h"

using std::cout;
using std::endl;
using std::vector;

int main ()
{
vector < Employee* > v;
Employee* s[5];
s[0] = new Hourly ("John", 5);
s[0]->work (48);
s[0]->work (10);

s[1l] = new Hourly ("Henrry" , 4):;
s{l]->work (34);

s[2] = new Volunteer ("Jenny" );
s[2]->work (18);

s[{3] = new Hourly ("Grace", 4);
s[3]->work (36) ;

s[4] = new Volunteer ("Phebe" );

s[4]->work (20);

/** l **/

/** 2 **/

for(int 1 = 0; 1 < 5; i++)
delete s[i];

return 0;

-9-




me = employee.h

#ifndef EMPLOYEE H
#define EMPLOYEE H

#include <iostream>
#define NAME LEN 100

using std::ostream;

class Employee {

virtual double getPaid () const = 0;
}i

int Employee::gen id = 1;

Employee: :Employee (const char* name) {
/* 3 %/

/x4 x/

#endif

Employee &

hours ;

friend ostream &operator <<( ostreamé&, const
private :
static int gen_id;
int id;
double hours;
char name [NAME LEN ];
public:
Employee ( const char * name);
double getHours () const { return hours; }
void work (double hours) { this->hours +=
int getID () const { return id; }
const char* getName () const { return name; }

}

ostream &operator <<{ ostreamé& out, const Employee & em){

) 7

-10-




#ifndef HOURLY H
#define HOURLY H

#include "employee.h"

#define BASE_HOURS 40
#define BONUS RATE 0.5

/** 5 **/

#endif

-11-




#ifndef VOLUNTEER_H
#define VOLUNTEER H

#include "employee.h"

/** 6 **/

#endif

12-




