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cout << a.getX() <<*“ *“<<a.getY() <<endl,
pP=q
cout << p->getX() << “ “ << p->getY() << endl;

cout << c.getX() << “<<d.getX()<<* *“<<d.getY() <<endl;

b=g;
cout << b.getX() << " << bh.getY() <<endl;

Homework:
123 12.7

Lab5 Object-Oriented Programming:Polymorphism

Objectives

1. What polymorphism is, how it makes programming more convenient,

and how it makes systems more extensible and maintainable.

To declare and use virtual functions to effect polymorphism.

The distinction between abstract and concrete classes.

To declare pure virtual functions to create abstract classes.

How C++ implements virtual functions and dynamic binding “under

the hood.”

6. How to use virtual destructors to ensure that all appropriate
destructors run on an object.

O & W DD

Experiment

Ex1: (S 13.12, Employee K4k%&EIX)
1. Description of the Problem

F: (Payroll System Modification) Modify the payroll system of Figs. 13.13713.23
to include private data member birthDate in class Employee. Use class Date from Figs.
11.12711. 13 to represent an employee’ s birthday. Assume that payroll is processed
once per month. Create a vector of Employee references to store the various employee
objects. In a loop, calculate the payroll for each Employee (polymorphically), and
add a $100. 00 bonus to the person’ s payroll amount if the current month is the month

in which the Employee’ s birthday occurs.
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3 Bl 13.13~13.23 (W ¥ R %0, 14N private Zi4f bk 51 birthDate(Date %1 %), ZRAH
FI 11.12~11.13 ) Date fF42E H KR8, s CoE RGERE A F-— Ik, A1~ vector £71iff
Employee $RERAFAEA R 1) 53 X%, Fl—MERTHE R 2 TR TR E), B34 A
A 51 T2 100 3604,
2. Problem-Solving Tips
1) BCEHT N R R AR -
g
#include <windows.h>
int  main()
{ SYSTEMTIME systm;
GetLocalTime(&systm);
cout<<systm.wYear<<"-"<<systm.wMonth<<"-"<<systm.wDay<<" "<<
systm.wHour<<":"<<systm.wMinute<<":"<<systm.wSecond;
return O;
}
Tk
#include <iostream>
#include <ctime>
using namespace std;
int  main()
{
time_t nowtime;
struct tm* ptm;
time(&nowtime);
ptm = localtime(&nowtime);
cout<<ptm->tm_year + 1900<<"-"<<ptm->tm_mon + 1<<"-"<<ptm->tm_mday<<"
<<ptm->tm_hour<<":"<<ptm->tm_min<<":"<<ptm->tm_sec;
return O;
}
2) PR & Eor
27 B A e £ 13.23 1 13.25.,
3. GiRH
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Employees processed polymorphically via dynamic binding:

salaried employee: John Smith
birthday: June 15, 1944
social security number: 111-11-1111

hourly employee: Karen Price

birthday: April 29, 1960

social security number: 222-22-2222
hourly wage: 16.75; hours worked: 40.00
HAPPY BIRTHDAY!

earned $770.00

commission employee: Sue Jones

birthday: September 8, 1954

social security number: 333-33-3333

gross sales: 10000.00; commission rate: ©.06
earned $600.00

base-salaried commission employee: Bob Lewis

birthday: March 2, 1985

social security number: S4i-L4i-4hy44

gross sales: 5000.00; commission rate: 0.04; base salary: 300.00
earned $500.00

deleting object of class SalariedEmployee
deleting object of class HourlyEmployee
deleting object of class CommissionEmployee

Ex2: (SR 13.13, £33, Account JE4k&EIX)
1. Description of the Problem

(Shape Hierarchy) Implement the Shape hierarchy designed in Exercise 12.7 (which
is based on the hierarchy in Fig. 12.3). Each TwoDimensionalShape should contain
function getArea to calculate the area of the two—dimensional shape. Each
ThreeDimensionalShape should have member functions getArea and getVolume to
calculate the surface area and volume of the three—dimensional shape, respectively.
Create a program that uses a vector of Shape pointers to objects of each concrete
class in the hierarchy. The program should print the object to which each vector
element points. Also, in the loop that processes all the shapes in the vector,
determine whether each shape is a TwoDimensionalShape or a ThreeDimensionalShape
If a shape is a TwoDimensionalShape, display its area. If a shape is a

ThreeDimensionalShape, display its area and volume.

2. SEREK
(LD i EE, 5% 5 A Ke X, IF HARRSCRIEM
(2) BAEIMEA e L, B s /A U R4
FIE R, MTRIBREL, virtual getArea 5L
(4) main pR%:
vector %41 75 i
1 S0 52555 vector B4 TR AR
PRI R 2 test, RIS getArea, JLSHUEIESIRE BT | AR &

Ex3: (3 13.16, £, Account ZR4k%&Z 0

1. Description of the Problem
XFSES: 8 ) 2] 12.10 FEATIE B
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B — AN SERAT IR P A OGRS YRR 2 o ARAT T A I 8 mT LA KRR
(PR Rets P A — 2 MRS, MR AS 2 B ghah— e M T 425 .
Bk HER: Account(Z % SLERTR);
JRAEZE: SavingAccount Fl1 CheckingAccount;
SavingAccount: Zk7zk Account (1)) 73 BRI #43E pREHER AN S5 A7
FAILH(E CinitialBalance) FIF)% (rate)s 90— kb : R (interestRate),
1840 public ZE7 (1) 51 B £ T-1H SR 2 (calculateInterest()) »
CheckingAccount: 141 B ZON F R B AN S50, — AN A7 AV 46 (E
CinitialBalance ), — Nt F 4% (fee); ¥ n— Mk bh: FE%H
(transactionFee); FT & Xk bi s credit()f! debit(), LS RERS MAEK A A
IR T- B0k, BR B0 e HCE e H RS IR B 03 R BOKR SEF A7 8 H , debit() e
BONAZAEE DGR Z G A Re bR T 2298 .
BSR 1. f)#— vector f7fi—41 SavingAccount 1 CheckingAccount X% (£
0, AEAE—ANK PR, AIWZI S R, i F 2 SavingAccount, L
TR calculatelnterest() TS AR IF IR 7, ALERSE—ANK P, T FHIESR IR
b K% getBalance() 1 BN IR 2K
2. Problem-Solving Tips
1 KreX:

PLRIUST 5E o
2) MR

BRI 5T R
3. G Rl

fAceount 1 balance: $25.00

Enter an amount to withdraw from Account 1: 10

Enter an amount to deposit into Account 1: 30

Adding $1.35 interest to Account 1 (a SavingsAccount)
Updated Account 1 balance: $46.35

Account 2 balance: $80.00

Enter an amount to withdraw from Account 2: ©
$1.00 transaction fee charged.

Enter an amount to deposit into Account 2: 10
$1.00 transaction fee charged.

Updated Account 2 balance: $88.00

Account 3 balance: $200.00

Enter an amount to withdraw from Account 3: 10

Enter an amount to deposit into Account 3: ©

Adding $2.85 interest to Account 3 {a SavingsAccount)
Updated Account 3 balance: $192.85

fAccount 4 balance: $400.00

Enter an amount to withdraw from Account 4: ©
$0.50 transaction fee charged.

Enter an amount to deposit into Account 4: @
$0.50 transaction fee charged.

Updated Account 4 balance: $399.00

Lab6 Templates

Obijectives:
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