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Student 00 0000O00D0COOO studenthOOOOOOOOODOOOO wsOODOOOODO

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

enum StudentType
{

Normal,
Foreign,
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Local,
LocalParttime
b
class Student
{
public:
string name;
StudentType type;
Student();
virtual void showInfo() = 0;
b

ForeignStudent 000000000 OOO ForeignStudenth OO ODOOODOODODOO0OO0ODO wsOODODO
ggd

#include "Student.h"

class ForeignStudent : public Student

{

public:
string nationality;
ForeignStudent();

void showInfo() override;

}

LocalStudentC O OO 0OO0O0OOOOO LocalStudent.h OO OO ODOOOOOODOO wsOOOOOOO

#include "ForeignStudent.h"

class LocalStudent : public Student

{
public:

LocalStudent();

void showInfo() override;
}s

LocalParttimeStudent D00 O OO0 OO0 OO0 LocalParttimeStudent.h OO OO OoOooooooonO
wsOOd4Oodoood

#include "LocalStudent.h"

class LocalParttimeStudent

{

public:
LocalParttimeStudent();
void showInfo() override;

: public LocalStudent
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};

000000 maincpp 0000000000 DOOO wsODODOOOODO

#include "LocalParttimeStudent.h"
using namespace std;

int main()
{
int amt
cout <<

= 0;

"Input student quantity: “;

cin >> amt;
Student *csie2c[amt];

int i;
for (int 1 = 0; i < amt; i++)
{
char student type;
cout << "Input student type(F/L/P): ";
cin >> student type;
switch (student type)
{
case 'F':
csie2c[i] = new ForeignStudent;
cout << "[ForeignStudent] created." << endl;
break;
case 'L':
csie2c[i] = new LocalStudent;
cout << "[LocalStudent] created." << endl;
break;
case 'P':
csie2c[i] = new LocalParttimeStudent;
cout << "[LocalParttimeStudent] created." << endl;
break;
}
}
Cout << M----ciiii e " << endl;
for (int 1 = 0; i < amt; i++)
{
csie2c[i]->showInfo();
}
return 0;
}
oooOon oooooOoood -
main.cpp ooo ooooood
Student.h StudentO OO QOO oonoooon
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ogooad gooooooogd -

Student.cpp Student0 OO OO oon
ForeignStudent.h ForeignStudent 0O O O O oooooood
ForeignStudent.cpp ForeignStudent 0 0O OO ooo
LocalStudent.h LocalStudent O 0D OO O oooooog
LocalStudent.cpp LocalStudent O O O OO ood
LocalParttimeStudent.h  |LocalParttimeStudent DO OO0 0|0 000000
LocalParttimeStudent.cpp|LocalParttimeStudent 0 O OO0 O |0 O [

00000 Student.cpp[JForeignStudent.cpp[jLocalStudent.cpp U LocalParttimeStudent.cpp

OC++00D0

gobooobooooon

O MakefileOODOOO

all: main.cpp LocalParttimeStudent.o LocalStudent.o ForeignStudent.o

Student.o

c++ main.cpp LocalParttimeStudent.o LocalStudent.o ForeignStudent.o

Student.o

LocalParttimeStudent.o: LocalParttimeStudent.cpp LocalParttimeStudent.h

LocalStudent.h ForeignStudent.h Student.h
c++ -C LocalParttimeStudent.cpp

LocalStudent.o: LocalStudent.cpp LocalStudent.h ForeignStudent.h Student.h
c++ -c LocalStudent.cpp

ForeignStudent.o: ForeignStudent.cpp ForeignStudent.h Student.h
c++ -c ForeignStudent.cpp

Student.o: Student.cpp Student.h
c++ -c Student.cpp

clean:

rm -f *.0 *~ *,*~ g,out*

gobooobooooon

[3:23auser@wsapl]./a

O

.oute

Inputastudentaquantity:a5«
Inputastudentatype(F/L/P):aF«
[ForeignStudent]acreated.<
Inputastudentatype(F/L/P):aL«
[LocalStudent]acreated.«
Inputastudentatype(F/L/P):aPe
[LocalParttimeStudent]acreated.«
Inputastudentatype(F/L/P):aF«
[ForeignStudent]acreated.<
Inputastudentatype(F/L/P):aP«
[LocalParttimeStudent]acreated.<

pa|

I'maaaforeignastudent.«

I'maaalocalastudent.«
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I'maaalocalapart-timeastudent.«
I'maaaforeignastudent.«
I'maaalocalapart-timeastudent.«
[3:23auser@wsapl]

Ogbobodooobooooooodooooodoooooooooooooooooo
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0000000000000 000 doubleO OO
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- o Student.cpp

o ForeignStudent.cpp

o LocalStudent.cpp

o LocalParttimeStudent.cpp

p200000000000000000

0 cpp.hwlOp3]0 00000000000

BankAccount OO O OOOOOODOCOO bankhOOOOOOODOOOODOwsOOOODOOO

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

class BankAccount
{
protected:
string name;
int balance;
struct
{
string record;
int count = 1;
} transaction;

public:
BankAccount(string name str);
int get balance();
void set balance(int new balance);
string get name();
void write record(string record);
void show record();
void save(int amount);
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virtual void show balance();
virtual void withdraw(int amount);
virtual void transfer(int amount, BankAccount &recipient);

};

SavingAccount 000000 0OO0OOO saving_ account.hOOOOOOOOO0ODOOOO wsOOOO
oo

#include "bank.h"

class SavingAccount : public BankAccount

{

private:
double deposit interest rate = 0.016;
int handling fee = 10;

public:
SavingAccount(string name str);
void calculate interest(int year);
void show balance() override;
void withdraw(int amount) override;
void transfer(int amount, BankAccount &recipient) override;

};

000000 maincpp 0000000000 DOO wsODODOOOODO

#include "saving account.h"
using namespace std;

int main()

{
BankAccount *customer[3];
BankAccount Justin("Justin");
BankAccount Amy("Amy");
SavingAccount Phineas("Phineas");

customer[0] = &Justin;

customer[1l] = &Amy;

customer[2] = &Phineas;

cout << "[1] -------mmmmmm e " << endl;

customer[0] ->show balance();
customer[1l]->show balance();

cout << "[2] --emmmmmm e " << endl
customer[1l]->save(4090);

customer[1l]->save(0);

customer[1l]->save(-216);
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cout << "[3] ------------m----
1080, Justin);
4050, Justin);
0, Justin);

-512, Justin);

customer[1l]->transfer
customer[1l]->transfer
customer[1l]->transfer
customer[1l]->transfer

~ o~ o~ o~

cout << "[4] ---------immm-

customer[1l]->withdraw(12000);
customer[1l]->withdraw(3000);
customer[1l]->withdraw(0);

cout << "[B] -------mmmmmaaaa-

customer[0] ->show balance();
customer[1l]->show balance();

cout << "[B] --------mmmmmaao

customer[1l]->show record();

cout << "[7] ------------------

customer[2]->show balance();
customer[2]->save(10000);
customer[2]->show balance();

------ << endl;

------ << endl;

------ << endl;

------ " << endl;

—————— << endl;

((SavingAccount *)customer[2])->calculate interest(10); // for 10 years

customer[2]->show balance();

cout << "[8] ---------mmmmaaa--

customer[2]->withdraw(450);
customer[2]->show balance();

cout << "[9] ---------oaoaooo--

customer[2]->show balance();
customer[2]->transfer(10, Amy);
customer[2]->show balance();
customer[1l]->show balance();

cout << "[10] ---------"""0"----

customer[2]->withdraw(11231);
customer[2]->show balance();

------ " << endl;

—————— " << endl;

customer[2]->transfer(11231, Justin);

customer[2]->show balance();
customer[2]->withdraw(11230);
customer[2]->show balance();

cout << "[11] -----------------

customer[2]->show record();

return 0;

------- " << endl;
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0000 SavingAccount O OO OO

1. 0000000000000000 16% 0800000 =000000 \times(1+0000)NO
Oyoooooooooooooo

000000000 SavingAccountJ 00000000000 O0ODOOOO0ODOOOOOODOOOOOO
goobooobboooboooobooobbuooobboobbboobLDbooobboOon

l.0000000D0O00oooooooooooooo$Ooooo0+0000oo)Wwooo
OO00$00o0o00D00oooooooooooooon
2. 0000000000
00000000 SavingAccount OO 0O

goboooobbooooboa

ogoon goodoooood -

main.cpp 0oo ooooood
bank.h BankAccount O OO OO |D0O0COO0OO
bank.cpp BankAccountO OO oo (000

saving_account.h |SavingAccountO OO OO |000O0OO0O
saving_account.cpp|SavingAccount 00 OO0 |00 0O
00000 bank.cpp O saving account.cpp C++ 000000000000 0000ODODOODOO

OO00D0000000D00000 ANSIDDODOO0D0O00DbOooOooooboooooog

O000000D0 MakefleOODOOO

all: main.cpp bank.o saving account.o bank.h saving account.h
c++ main.cpp bank.o saving account.o

saving account.o: bank.h saving account.cpp saving account.h
c++ saving account.cpp -cC

bank.o: bank.cpp bank.h
c++ bank.cpp -c

clean:
rm -f *.0 *~ * . *~ a.,out*

gobooooooboooonoo

[3:23auser@wsap2]./a.oute

[1]a <
Justin'sacurrentabalance:a0«
Amy'sacurrentabalance:a0«

[2]a d
[ASUCCESSa]aAmyasaveda\$4090«
[aaaFAlLaa]aAmyafailedatoasavea\$0+«
[aaaFAlLaa]aAmyafailedatoasavea\$-216¢
[3]a o
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[ASUCCESSa]aAmyatransfereda\$1080atoajustine
[aaaFAlLaa]aAmyafailedatoatransfera\$4050atoajustine
[aaaFAlLaa]aAmyafailedatoatransfera\$0atoajustine
[aaaFAlLaa]aAmyafailedatoatransfera\$-512atoajustine

[4]a «
[aaaFAlLaa]aAmyafailedatoawithdrawa\$12000+«
[ASUCCESSa]aAmyawithdrewa\$3000+«
[aaaFAlLaa]aAmyafailedatoawithdrawa\$0«

[5]a d

Justin'sacurrentabalance:a1080«
Amy'sacurrentabalance:al0«

[6]a d

Amy'satransactionarecord:a¢
1a[aSUCCESSa]aAmyasaveda\$4090«
2a[aaaFAlLaa]aAmyafailedatoasavea\$0«
3a[aaaFAlLaa]aAmyafailedatoasavea\$-216¢
4a[aSUCCESSalaAmyatransfereda\$1080atoajustine
5a[aaaFAlLaa]aAmyafailedatoatransfera\$4050atoajustine
6a[aaaFAlILaalaAmyafailedatoatransfera\$0atoajustine
7a[aaaFAlLaa]aAmyafailedatoatransfera\$-512atoajustine
8a[aaaFAlLaa]aAmyafailedatoawithdrawa\$12000«
94[aSUCCESSa]aAmyawithdrewa\$3000«
10a[aaaFAlLaa]aAmyafailedatoawithdrawa\$0¢

[7]a d
Phineas'sacurrentabalance:a0a(SavingsaAccount)«
[ASUCCESSa]aPhineasasaveda\$10000«
Phineas'sacurrentabalance:a10000a(SavingsaAccount)«
PhineasaaccruedainterestaforalOayr(s).<
Phineas'sacurrentabalance:a11720a(SavingsaAccount)«
[8la «
[ASUCCESSa]aPhineasawithdrewa\$450awitha\$10ahandlingafee«
Phineas'sacurrentabalance:al1260a(SavingsaAccount)«
[9]a d
Phineas'sacurrentabalance:a11260a(SavingsaAccount)«
[aASUCCESSa]aPhineasatransfereda\$10atoaAmyawitha\$10ahandlingafee«
Phineas'sacurrentabalance:a11240a(SavingsaAccount)«
Amy'sacurrentabalance:a20¢

[10]a d
[aaaFAlLaa]aPhineasafailedatoawithdrawa\$11231«
Phineas'sacurrentabalance:a11240a(SavingsaAccount)«
[aaaFAILaa]aPhineasafailedatoatransfera\$11231atoajustine
Phineas'sacurrentabalance:a11240a(SavingsaAccount)«
[aASUCCESSa]aPhineasawithdrewa\$11230awitha\$10ahandlingafee«
Phineas'sacurrentabalance:a0a(SavingsaAccount)<

[11]a d

Phineas'satransactionarecord:a¢
1a[aSUCCESSa]aPhineasasaveda\$10000«
2aPhineasaaccruedainterestaforalOayr(s).«
3a[aSUCCESSa]aPhineasawithdrewa\$450awitha\$10ahandlingafee«
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4a[aSUCCESSa]aPhineasatransfereda\$10atoaAmyawitha\$10ahandlingafee«
5a[aaaFAlLaa]aPhineasafailedatoawithdrawa\$11231«
6a[aaaFAlLaalaPhineasafailedatoatransfera\$11231atoajustine
7a[aASUCCESSa]aPhineasawithdrewa\$11230awitha\$10ahandlingafee«
[3:23auser@wsap2]

gootboootootbootoootootooboobotdoooboootootooooooonn
O0000000D00000OANSIDO0O0OO0O000D00000000000000drqg
Dddddooooooooqg
ogoooooooon

o bank.cpp

o saving_account.cpp

A

p3 0000

O/0000b0bobooobobobooobobooooobobooobobDobDoobOobooon

0000000000 D0/000000000000D0000pstrgoodd0needlej0 00000
goboooobod

string str = "ABABABABC";

string needle = "AB";

int number = str/needle;

cout << number << endl; // output should be 4

O00000 mainepp 0000000000000 wsOOODOOOD

#include "operator.h"
#include <iostream>
using namespace std;

int main()

{
string str;
string needle;
getline(cin, str);
getline(cin, needle);

cout << "Paragraph: " << endl << str << endl << endl;
cout << "Needle: [" << needle << "]" << endl << endl;
cout << "Occurrences of needle: " << str / needle << endl;
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gooo

goooogood

main.cpp

uono

goooooo

operator.h

g/0000b0onogon

ERERN

operator.cpp

O/ 0b00ooonon

EEERN

00000 operator.h O operator.cpp C++ 0000000000 DOOOODOOOOODOO

00000000 MakefleOODOOO

all: main.cpp operator.o
Cc++ main.cpp operator.o
operator.o: operator.cpp operator.h
C++ operator.cpp -cC
clean:
rm -f *.0 *~ * . *~ a.out*

gooogooo

1. /home/stu/public/cpp2026s/cpp.hwll/p3/in.1
2. /home/stu/public/cpp2026s/cpp.hwll/p3/in.2
3. /home/stu/public/cpp2026s/cpp.hwll/p3/in.3

gobooooboobooooo

[3:23auser@wsap3]a./a.outa<ain. la

Paragraph:a«
Theaworldaofagamingachangedaforeverainal994awhenaSonyaintroducedatheaoriginalaPlayStation.
AAsaaagroundbreakingahomeavideoagameaconsole,atheafirstaPlayStationarevolutionizedatheaindu
stryabyapopularizinga3DagraphicsaandaCD-
ROMatechnology.aAsatheayearsaprogressed,atheabrandaevolvedaintoaaahouseholdaname.aTheaPI
ayStationa2ashatteredarecordsatoabecomeatheabest-
sellingaconsoleaofaallatime,afollowedabyatheaconnectedaecosystemaofatheaPlayStationa3aandath
eamassiveacommunityabuiltaaroundatheaPlayStationa4.aToday,atheaPlayStationa5apushesatheabo
undariesaofamodernagamingawithalightning-
fastaSSDaspeeds,aimmersiveahapticafeedback,aandabreathtakingavisuals.«

pa|

Needle:a[PlayStation]«

Pa|

Occurrencesaofaneedle:a6«

[3:23auser@wsap3]a./a.outa<ain. 2«

Paragraph:a<
Theaworldaofagamingachangedaforeverainal994awhenaSonyaintroducedatheaoriginalaPlayStation.
AAsaaagroundbreakingahomeavideoagameaconsole,atheafirstaPlayStationarevolutionizedatheaindu
stryabyapopularizinga3DagraphicsaandaCD-
ROMatechnology.aAsatheayearsaprogressed,atheabrandaevolvedaintoaaahouseholdaname.aTheaPl
ayStationa2ashatteredarecordsatoabecomeatheabest-
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sellingaconsoleaofaallatime,afollowedabyatheaconnectedaecosystemaofatheaPlayStationa3aandath
eamassiveacommunityabuiltaaroundatheaPlayStationa4.aToday,atheaPlayStationa5apushesatheabo
undariesaofamodernagamingawithalightning-

fastaSSDaspeeds,aimmersiveahapticafeedback,aandabreathtakingavisuals.«
pa|

Needle:a[,]<

pa|

Occurrencesaofaneedle:ab«
[3:23auser@wsap3]a./a.outa<ain. 3«
Paragraph:a<

AAAAAAE

pa|

Needle:a[AAAA]<

pa|
Occurrencesaofaneedle:a3¢
[3:23auser@wsap3]

e 000000 DOODODOODOODOOODOODOODODOODOOOOODOODOODOODn
e JO0D00OO0DODODOODONO
e JO000OODODOODO

o operator.h

o operator.cpp

4 L]
aE

pd 00000

0000000000000 000KanbanUOOOOOODOOOOODO

000000 maincpp 000000000 DODOOO wsOOOOOODO

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

class Task

{

protected:
string name;

public:
void set name(string n);
string get name();

}s

class AssignTaskTable
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{

protected:
Task task[5];
int task count = 0;

public:
void operator=(const AssignTaskTable &task table); // overwrite all
tasks with task table

void operator=(Task &t); // overwrite all
tasks with t

void operator+=(Task &t); // add a new task

void operator-=(Task &t); // remove a task

(task name shoule be checked)
AssignTaskTable operator+(AssignTaskTable &others task table);

int get task count();
Task *get task at(int index);

b

class Employee

{

public:
string name;
AssignTaskTable assigned task;
void set name(string n);
string get name();

}i

ostream &operator<<(ostream &out string, Employee &e);

000000 maincpp 000000000 DODOOO wsOOOOOODO

#include "kanban.h"

int main()

{
Employee Amy, Bob, Tony;
Task task[5];

task[0].set name("View website request log");

task[1l].set name("Edit new version cybersecurity playbook");
task[2].set name("Edit API documents");

task[3].set name("Data cleaning for database");

task[4].set name("Monitoring request data: application traffic");

Bob.set name("Bob");
Amy.set name("Amy");
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Tony.set name("Tony");

Bob.assigned task = task[0];
cout << Bob;
Bob.assigned task +
cout << Bob;
Bob.assigned task +
cout << Bob;
Bob.assigned task = task[2];
cout << Bob;
Bob.assigned task += task[3];
cout << Bob;

task[1];

task[2];

cout << M---------o---- << endl;

Amy.assigned task = task[3];
cout << Amy;
Amy.assigned task += task[4];
cout << Amy;

cout << M------oooooo-- " << endl;

Tony.assigned task = Bob.assigned task + Amy.assigned task;
cout << Tony;

Tony.assigned task -= task[0]; // invalid operation: do nothing
cout << Tony;

Tony.assigned task -= task[4];

cout << Tony;

return 0;

0000000000000 0000000000O0C000oDoOOEmployeeUOOOOOOOODO
O0000000000/00000AssignTaskTableJQD OO0 O0O0OOCOOO0ODOOOOOOOO

Oddod0=000000000oooooooooooooooooooooooonoooooagn
000000000000 00000000000000000000000000d(gmain.cpp line
18,24, 3100 0000000000000 O0O0O0O0O00000O0000000000000000
O O O Jmain.cpp line 36

gobod+=gbobooobboobbtbooobbooob bbb booobboobo
gobooobobooobooobobooobbooobbooob0buooUbobooobbooooobo
gbobogoboooobobooooogsboogoooboooooo

ggdd-=00oubobbooobobbbboobbbboobbboboobbbbbobbbbbbn
oo oo OO
gobogobboobobooobbooobobuoooobooooon

dddddooooooooooo+sbboooooooboooboobbbobobobbbobobbboon
gbobooobbooboobooobbooobbuooobooobbooobboonobooobobag
000000000000 mainecpp 0 3800000000000 00=0000000000000
gooognd
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gooogd 000000000 <<O000000ooooooo

gobogobooooobooooog
gbobogoboodbobooobbooooboon

oo goooooood -
main.cpp (00O Doooooo
kanban.h |Task[JAssignTaskTable O Employee DO O OO0 000000
kanban.cpp|Task[JAssignTaskTable O Employee OO OO0 |0 00O

00000 kanban.cppU C++ 00000000000 OOOOODOOOOO

00000000 MakefleOODOOO

all: main.cpp kanban.o
c++ main.cpp kanban.o
kanban.o: kanban.cpp kanban.h
c++ kanban.cpp -c
clean:
rm -f *.0 *~ *.,*~ a.out*

goooogbooooooo

[3:23auser@wsap4]./a.oute

Bobaisacurrentlyaassignedatoa[Viewawebsitearequestalog]«
Bobaisacurrentlyaassignedatoa[Viewawebsitearequestalog,aEditanewaversionacybersecurityaplayb
ook]e
Bobaisacurrentlyaassignedatoa[Viewawebsitearequestalog,aEditanewaversionacybersecurityaplayb
00k,aEditaAPladocuments]«

Bobaisacurrentlyaassignedatoa[ EditaAPladocuments]«
Bobaisacurrentlyaassignedatoa[EditaAPladocuments,aDataacleaningaforadatabase]«

Amyaisacurrentlyaassignedatoa[Dataacleaningaforadatabase]«
Amyaisacurrentlyaassignedatoa[Dataacleaningaforadatabase,aMonitoringarequestadata:aapplicatio
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