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2. a.[15] FEblmp C++9 5 7 (Polymorphism) FURZfE, AR A S R
b. [5] sFh $202 KF A 5 Y5 AT SRR L SHF feg s 0 ?
Sol:
a. # i % 7). & 3= function overloading, operator overloading ]4c: int add(int); double add(double);
& % A]: virtual function call + inheritance ]4c: class Base{public: virtual void service();};

class Derived: public Base { public: void service();};
Derived obj;
Base *bptr = &obyj;
bptr->service();

¥ i % A template function and template class
template <typename T> template <class T>
void swap(T x, Ty) { class Array {
Ttmp = X;
X=Yy;y=tmp; private:
} T data[100];
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_ , » ) o 01 class Rectangle {

3. a.[5] ek iid & 54 - B WY 0 Rectangle #f %4 it 02 public:

- ; " TN : o4 03 virtual void setWidth(double w);
= 7 - — Sk B e = 7 =4 . . .
£, R m & 3“3 ‘e— B Square g5 Ky it & 7, Ff 04 virtual void setHeight(double h);

KT Fawl oz A EE By o i 05 private:

Rectangle #7%] % = % Square #f%], 4rir a4 06 double m_width, m_height;
Square #E W ¥ £ B E AP E M2 SR BRE LS IS-A 07}
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b. [5] # & blsp ip ek 3+ A Ak R T i £ Liskov Substitution Principle (LSP)?

Sol:
a. class Square: public Rectangle {
public:
void setWidth(double w);
void setHeight(double h);
3
void Square::setWidth(double w) {
Rectangle::setWidth(w);
Rectangle::setHeight(w);
}
void Square::setHeight(double h) {
Rectangle::setWidth(h);
Rectangle::setHeight(h);
}
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b. void g(Rectangle& r) {

/[if (dynamic_cast<Square *>(&r)==0) {
r.setWidth(5); r.setHeight(4);
assert(r.area() == 20);

I}
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a. [5] ;:44 B ¢ mbubb|e$ort() % swap() SIS R 1 8; void swap(int *x, int *y) {
int temp = *x;
Y ;\ (template function)? 03 *x=*y:
b. [15] % & - B CH++ #3uf w|(template class) 82} *y = temp;
MyVector, ik C++ k<4 % vector, & ® 7 | 06 o
H- @ bubble_sort() fi & S5, @& T AlchplEAras | O O e sontnt it i {
e F9 I FEAE 0T 09 for (int j=0 ; j<len-i-1; j++)
MyVector<double> x; 10 if (list[j] > Ii.st[i.+1]) o
for (int i=0; i<20; i++) 1 swap(&list[j], &list[j+1]);
x.push_back((double)rand()/RAND_MAX*100); 12} . .
x.bubble_sort(); // & ] 3| < # A 13 void main() {
14 intx[]={5,1,7,6,4,8, 3,29 0}
Sol: 15 int lenx = sizeof(x) / sizeof(int);

16 bubble_sort(x, lenx);

< >
a. template <typename T 17 doubley[]={5,1,7,6,4,8,3,2 9,0}

void swap(T *x, T *y) { 18 int leny = sizeof(y) / sizeof(double);
T temp = *x; 19 bubble_sort(y, leny);
*x = ¥y 20}
*y = temp;

}

template <typename T>
void bubble_sort(T list[], int len) {
inti, j;
for (i=0 ; i<len-1; i++)
for (j=0 ; j<len-i-1; j++)
if (list[j] > list[j+1])
swap(&list[j], &list[j+1]);
}

b. #include <iostream>
#include <vector>
using namespace std;
#include <cstdlib> // rand()

template<typename T>
class MyVector: public vector<T> {
public:
void bubble_sort();
private:
void swap(T *x, T *y);
j3

template <typename T>

void MyVector<T>::swap(T *x, T *y) {
T temp =
*X - *y,
*y = temp;



template <typename T>
void MyVector<T>::bubble_sort() {
inti, j, len=size();

for (i=0 ; i<len-1; i++)
for (j=0; j<len-i-1; j++)
if ((*this)[j] > (*this)[j+1])
swap(&(*this)[j], &(*this)[j+1]);

}
5. [60] A ftpitAesSakstpr, MK Fa@* Ak ehz BRI AR 4l Acid (sequence, selection,
repetition) g do i JUF B E, dopt T OGER MPE SR AREE ] - goto A g ) At 2 e
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01 #include <string> 20 class Courrier: public Modem {

02 #include <iostream> 21 public:

03 using namespace std; 22 Courrier():Modem(courrier) {}

04 23 void dialCourrier(string pno) {

05 class Modem { 24 cout << "dialCourrier() phone #:" << pno << endl;
06 public: 25 }

07 enum Type {hayes, courrier} type; 26 };

08 Modem(Type t): type(t) {3} 27

09 virtual ~Modem() {} 28 void logOn(Modem &m, string& pno) {

10} 29 if (m.type == Modem::hayes)
11 30 ((Hayes &)m).dialHayes(pno);
12 class Hayes: public Modem { 31 else if (m.type == Modem::courrier)
13 public: 32 ((Courrier &)m).dialCourrier(pno);
14 Hayes():Modem(hayes) {} 33}
15 void dialHayes(string pno) { 34
16 cout << "dialHayes() phone #:" << pno << endl; 35 void main() {
17 } 36 Hayes h;
18 }; 37 Courrier c;
19 38 logOn(h, string("'24622192"));
39 logOn(c, string(*'24623249"));
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j. [6] =t 3Ei3 ez logOn() &nsv @ i m F- B %A%, FF:: .y ¢fi+§]¢_vi”‘vf9
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k. [4] =B 418 - B2F ¥ v R, R ERGLE S R?
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C. Adp % 307 & & 32 7| chdp 4]k ik At Hayes | | Courrier
30 ((Hayes &)m).dialHayes(pno);
32 ((Courrier &)m).dialCourrier(pno);
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e. #include <stdexcept>
void logOn(Modem &m, string& pno) throw(std ::exception) {

if (m.type == Modem::hayes)
((Hayes &)m).dialHayes(pno);

else if (m.type == Modem::courrier)
((Courrier &)m).dialCourrier(pno);

else
throw std ::exception("Modem type unavailable !") ;

void main() {
Hayes h;
Courrier c;
try {
logOn(h, string("24622192"));

logOn(c, string(*'24623249"));

¥

catch (std ::exception &e) {
cout << e.what() << endl ;

¥

f. open-closed principle (OCP): program must be open for extension but closed for modification

g. void logOn(Modem &m, string& pno) {
Hayes *ph;
Courrier *pc;
if ((ph=dynamic_cast<Hayes *>(&m))!=0)
ph->dialHayes(pno);
else if ((pc=dynamic_cast<Courrier *>(&m))!=0)
5



pc->dialCourrier(pno);

¥

h. class Modem {
public:
virtual void dial(string pno)=0;

+

class Hayes: public Modem {
public:
void dial(string pno) {
cout << "Hayes::dial() phone #:" << pno << endl;
}

)3

class Courrier: public Modem {
public:
void dial(string pno) {
cout << "Courrier::dial() phone #:" << pno << endl;
}

+

void logOn(Modem &m, string& pno) {
m.dial(pno);
}
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void Modem::dial(string pno) {

}
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