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a1 TREE (30 AzuUY: 30 W)

1.1 Mindayans 10 Srunuesluil anedubiuuy Binary Search Tree (15 pzuun)

[13,11,1,9,5,15,19, 17, 50,2

¥ v = IJ v
1.2 ;nmsnesuliludd 1.1 audisunamsifisy node @9 q wuu Pre-order, Post-order was In-
order (15 azuuw)

#afi 2 ASCENDING LINKED LIST (30 Azuuy: 30 ¥IM)

& . L e - v . o
Tudaiidpamslvias Linked List ffinsi3sadayanmipaluann (ascending order) loafidaya
v r s
ansemfulasagy

firstptr

. lastptr

newptr /W 7

) y . o o . d . ]
2.1 aggiiiazdunauvainisiday pointer thaunsnlwuaniiay 7 aalulu List fifwualv &
o] ¥ @ o < = 3 k. v . J ‘3‘ -
lumsunsnazdasdiaBanisiFeevasdayame (wnsald pointer du q tiudnle)
(15 azuuu)
2.2 wWdisulanuoamenity insere Faziasunsnluuafifivwylea g @ luds Linked List Tas
L | ° . - v < v o o W o ¥ >
wdniinsuioudnuiamsunsaludumisiigasias tiel¥iSssdauiuzasdayanmiaeluann
fa . > as t4 o
IoeWandu insert azdasaiuayumsunsnni 3 n3dl Ao
13 ¥ v . :Jd ¥
1. dumbinihgaves List fildaya
2. sumiivaegauns List filidaya
o ' ' e e w
3. dumiaszwinnanes List fifldoya
Tasldafdsudasadassasnulusunsuluming 5-7 uarazdavainsatdinnuldgnasaiie
unInlAnAIUIINGT 87 yaamim 7

(15 pzuuw)
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#afl 3 POLYMORPHISM & STL (80 AzIM: 80 W)

= e o 1 P2 as . kg =
viundrasswianily dwinau (Employee) dadlssiav @8 Engineer way Sales Tﬂﬂway‘an

o 3 A& o & a v v
sulavsswinnuudazau da Quideu wazdusiunlasu
. - o o o N o
e Engineer aziidudautse uaziiuiiinanasannuazuuu (score) :inmsinlusian lag
P
arunuzazanluGan q o
- ‘J vas oa =d £ <
Junuilasu = Guidsu + (Azuuuny x Guifiau)

fmualyv Engineer snansouiu score laonawaitu
void doProject (float score);

o = o -~ 4 1
e Sales widudaulsza uazlumnnnesamsme luunazlusae lassennsnessazay
4
WidSee q
- A ar -
Qunuilasu = Guidiou + (0.01 x gpemesIN)

fmualieaaaeye Sales ansoanla shuradsu
void sellProject (double amount) ;

Tﬁmﬁﬁmum’lw"lumauﬁwﬂwaqﬁaaauquﬁumbﬁ_& Wufienwmes class Employee Bafivlaridu
$easaluil
® double getSalary() Aue Quifaulszdruaantinau
e int getID() Aue wnsten ID saswiinnu Fazgnimuslasseluidnnaduraims
ainsauea Employee
e char* getName() fuf Hozaawiinau
¢ bool equals(Employee *e) Aum 239 dla ID uaqwﬁ’mmﬂmfu'] i ID 79
winnuimmueiluwniimed du ID wWendu dudfialumeasiiui
e double getPaid() Aue Rusmiiwinnuawiug aeldsu

1

Nndayaimvualy Wwesudmands 3.1-3.3

U

: o R 4 4 .
3.1 Taatnan Wuldavansaalusunsy adsdnduimamesly s lvlusunsnyiiuaannaas
AUNaAWE N1l (20 pzuuw)

Pongsakorn gets 28000
Thanat gets 32500
Sanchai gets 33000

Total paid will be 93500

#include <iostreams
#include <stacks>

#include "employee.h"
#include "engineer.h"
#include "sales.h"

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

using std::stack;

int main()

{
Engineer *engl = new Engineer("Sanchai", 30000);
engl->doProject (0.1);

new Engineer ("Thanat", 25000);
1);
2);

Engineer *eng2 =
eng2->doProject (0.
eng2->doProject (0

Sales *slsl = new Sales ("Pongsakorn", 20000);
slsl->sellProject (300000);
slsl->sellProject {500000);

stack <Employee*: employees;
employees.push(engl) ;
employees.push (eng2) ;
employees.push(slsl);

double total = 0;

//add your code here for question 3.1

delete engl, eng2, slsl;
return O;

}

P v - R o <t P v
3.2 WIPHUAUUUY UazleNYdl class Engineer ¥98 class Sales WWeNWIN class v
daanasenuamumseniualy (20 Azuu)

- ] o a oo v U &
3.3 aebweh wmemsailaludoumsaiees laldlssleminnmeaiiaiimmualvsnhuas winams
anlandu q anlsznaumedue (40 azuuw)

e Data Encapsulation
MpENMADY

. o o o o P
Data Encapsulation Huinaiiafivnllasdayaisagyainmsdnis (Mlimmnsas) an

s 1] 1 CJ o . > L
meuan dethudu M class Employee #imsfiwua modifier private linudaya salary

ol & ' ' o 3
waliaulai meuanazlismnsandouwdoe salary 1o
private:
int salary;

Inheritance
Polymorphism
Operator Overloading
Container
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v o )
22 4 DATA STRUCTURES CUSTOMIZATION (40 AzuuY: 40 4IN)

NNFIUYBILAA main () s 3.1

stack <Employee*> employees;
employees.push(engl) ;
employees.push(eng2) ;
employees.push(slsl);

WnINMSUANLARDNVTNUSSY A lUGBUMNY
employees .push (engl) ;

A J ° ¥ &
i1zwuh Stack azpanl engl Fuasinsldasliud gnldhdnas mmmdaemsudly stack
v A 4 Yy 4
Tlisvdayes FBmanilaiansmibnlddanmsdunan stack <Employee*> NIUWB
A e, T 13 .
wWasuwlasnmaai@luduzaens push tnud (customization)

- o P a» \d :’
4.1 sudwdusaslaaimiglizes class Mystack e ldannsosdamslddoyatdou
(20 azuuu)

#ifndef MYSTACK H
#define MYSTACK H

#include <stack>
#include <deque>
using std::stack;
using std::deque;

class MyStack : public stack <Employee*s
public:

void push(Employee* em) {
//add your code here for question 4.1

}
}i
#tendif

o Px) a o vy v ) - o ° e <
4.2 Wiensih mallentmualiinan wdindisdnenumlumahousesiedsy push #
Gevtulwilude 4.1 ldviala wiawnsliinanaussnau (20 Azuuu)
e msldeu binary search

'\

I . < <.
»  n5ld vector (iu container 284 stack unumsld deque lunsdinfidayanisniiudos

push lul3anamin g
-4-

21 }: // end class ListNode
22
23 // constructor
24 template< class NODETYPE>
25 ListNode< NODETYPE »>::ListNode( const NODETYPE &info }
26 : data( info ),
27 nextPtr{ 0 )
28 {
29 // empty body
30
31 } // end ListNode constructor
32
33 // return copy of data in node
34 template< class NODETYPE >

35 NODETYPE ListNode< NODETYPE »>::getData() const
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1 // listnode.h

2 // Template ListNode class definition.

3 #ifndef LISTNODE H

4 #define LISTNODE H

5

6 // forward declaration of class List

7 template< class NODETYPE > class List;

8

S template< class NODETYPE>

10 class ListNode

11 friend class List< NODETYPE >; // make List a friend
12

13 public:

14 ListNode( const NODETYPE & ); // constructor

15 NODETYPE getData() const; // return data in node
16

17 private:

18 NODETYPE data; // data

19 ListNode< NODETYPE > *nextPtr; // next node in list
20

21 }; // end class ListNode

22

23 // constructor

24 template< class NODETYPE>

25 ListNode< NODETYPE »>::ListNode( const NODETYPE &info )
26 : data( info ),

27 nextPtr( 0 )

28

29 // empty body

30

31 } // end ListNode constructor

32

33 // return copy of data in node

34 template< class NODETYPE >

35 NODETYPE ListNode< NODETYPE »>::getData() const

36 {

37 return data;

38

39 } // end function getData

40

41 #tendif

43 private

24 ListNode < NODETYPE > *firstPtr ; // pointer to first node
25 ListNode < NODETYPE > *lastPtr ; // pointer to last node
26 ListNode < NODETYPE > *currentPtr ;

27 ListNode < NODETYPE > *previousPtr ;

28

29 // utility function to allocate new node

30 ListNode < NODETYPE » *getNewNode { const NODETYPE & );

31 }; // end class List

32

33 // default constructor

34 template < class NODETYPE »>
35 List< NODETYPE »::List ()

36 : firstPty ( 0 ),

37 lastPtr ( 0 )

38 {
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// list.h

// Template List class definition.
#ifndef LIST H

#define LIST H

#include <iostream>

using std: :cout;

using std::endl;

#include <news

#include "listnode.h" // ListNode class definition

template < class NODETYPE >
class List {

public
List(); // constructor
~List(); // destructor

void insert ( const NODETYPE & );
bool isEmpty ( ) const;
void print () const;

private
ListNode < NODETYPE > *firstPtr ; // pointer to first node
ListNode < NODETYPE > *lastPty ; // pointer to last node
ListNode < NODETYPE > *currentPtr ;
ListNode < NODETYPE > *previousPtr ;

// utility function to allocate new node
ListNode < NODETYPE > *getNewNode { const NODETYPE & );
}; // end class List

// default constructor

template < class NODETYPE >

List< NCDETYPE >::List ()
firstPtr ( 0 ),
lastPtr ( 0 )

{
// empty body

} // end List constructor

// destructor
template < class NODETYPE »
List< NODETYPE »>::~List{)
{
if { !isEmpty () ) { // List is not empty
cout << "Destroying nodes ...\n"

ListNode < NODETYPE » *currentPtr = firstPtr ;
ListNode < NODETYPE > *tempPtr ;

while ( currentpPtr != 0 ) { // delete remaining nodes
tempPtr = currentPtr ;
cout << tempPtr ->data << '\n’';
currentPtr = currentPtr ->nextPtr ;
delete tempPtr ;

} // end while

} // end if
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cout << "All nodes destroyed\n\n" ;
} // end List destructor

// is List empty?
template < class NODETYPE »>
bool List< NODETYPE >::igEmpty () const

{

return firstPtr == 0;
} // end function isEmpty

// return pointer to newly allocated node

template < class NODETYPE >

ListNode < NODETYPE > *List< NODETYPE >::getNewNode (
const NODETYPE &value )

{
return new ListNode < NODETYPE >( value );
} // end function getNewNode

template < class NODETYPE >

void List< NODETYPE >::insert ( const NODETYPE &value) {

ListNode < NODETYPE > *newbtr = getNewNode ( value );
//add your code here for question 2.2

}

template < class NODETYPE »
void List< NODETYPE >::print () const
{
if ( isEmpty () ) {
cout << "The list is empty\n\n"
return ;

}

ListNode < NODETYPE > *currentPtr = firstPtr ;
cout << "The list is: » ;

while ( currentPtr i= 0 ) {
cout << currentbPtr ->data << ' ';
currentPtr = currentPtr ->nextPtr ;
} // end while
cout << "\n\n"

}

#endif




