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1.
2. ( )
3. ( :
) :
4.
5.
6.
a. [5] C++ ?
b. [5] CH+ ?
c. [5] ?
d. [5] ?
e. [10] C++ Person Graduate
( Graduate Person
)?
f. [10] 2 [4] ? [6]
5 Person 1. Person personl("Joe", 19), person2, *personPtr;
Person() 2. Graduate graduatel("Michael", 24, 6000, 8899 Storkes"), graduate2, *graduateptr;
+ Perzoniname char *, f'iIEI! (EH] 3 personz = gl’adua'[el,
-T* 4. graduate? = personl;
Ciraduate 5. personPtr = &graduatel;
e — 6. graduatePtr = &personl;
Ciraduare()
+ Giradvate(name char *, age:mi,
shipend: mt, address: char *)
Sol:
a. C++ (function overloading) (operator
overloading), C : t4 :
: int x1, x2; double y1, y2; x1 = x1 + x2; yl =yl +y2;
£‘+’1 C++
- int service(int p1, int p2); int service(double p);
b. C++ ,
(type) ,
class Base void main()

{
public:
virtual void service() {}

class Derived : public Base

;{)ublic:
void service() {}

Base bObj, *bPtr;
Derived dObj;
bPtr = &bObj; bPtr->service(); // Base::service()

bPtr = &dObj; bPtr->service(); // Derived::service()




C. : /
d. [13 ” ,
€.
class Person Elass Graduate : public Person
;{)ublic: public:
Person(); Graduate(); ) o
Person(char *name, int age); Graduate(char *name, int age, int stipend, char *address);
private:
Y ?raduate::Graduate()
Person::Person() }
Y Graduate::Graduate(char *name, int age,
int stipend, char *address)
Person::Person(char *name, int age) . : Person(name, age)
f. 4 graduate2 = personl; : personl
graduate2
6 graduatePtr = &personl; :
: personl
graduatePtr : :
graduatePtr->service() , service() Graduate
: graduatePtr Person :
service() ( 4 Derived::service() )
2. a.[5] (delegation) ? ?
b. [5] ?
c. [5] Object-based language Object-oriented language ?
d. [5] virtual ?
e. [10] (dynamic binding) , ?
f. [5] ?
Sol:
d.
(
)
b.



Object-based language

C++

virtual
(late binding)
(function pointer) (virtual function table)
ptr->service() CALL service
ptr
Base::service() Derived::service()
ptr service()
%Iass Base void main()
public: ) Derived dObj;
void servicel() { dObj.servicel();
cout << m_datal << endl; dObj.service2();
private:
int m_datal;
¥
class Derived: public Base
{
public:
void service2(){
cout << m_datal
<<m_data2 << endl,
Iy . 1. class IntArray
private: 2. {
int m_data2; 3 public:
4. IntArray(int size):data(0) {
: 5. assert(size>0);
dObJ Base 6. data = new int[size];
m_datal 7. }
- . 8. ~IntArray() {
servicel() bObj 9. delete[] data;
dObi 10.
Obj 11. int &operator[](int index) {
12. return data[index];
13.
: 14. private:
IntArray funl(), fun2(), fun3(), main() 15 ot *data:
16. }

Object-oriented language

(virtual function table)

virtual




a. [5] 22 id 2 (rand() )
b. [5] (a) ?
c. [5] IntArray
17. void funl(int id)
? 18.
. . 19. if (rand()%2 == 0)
d. [5] 47 int *iary = new 20.
. . 21. cout << ™ funl1() exception occurs\n";
int[100]; 49 delete[] iary; | 22. throw id;
23.
24. cout << "leaving fun1() normally\n™;
25.}
(memory leakage) ?
26. void fun2() 45. void fun3()
27. { 46. {
28. int *ptrl, *ptr2; 47. IntArray iary(100);
29. try 48. fun2();
30. 49. iary[1] = 10;
31. IntArray ary1(100); 50. }
32. fun1(l); 51. void main()
33. IntArray ary2(200); 52. {
34. fun1(2); 53. cout << "Entering main()\n";
35. } 54, srand(time(0));
36. catch (int id) 55. int *ptr=0;
37. { 56. try
38. cout << " fun2() exception catched, id=" << id << "\n"; 57. {
39. cout << " fun2() deleting all resources\n”; 58. IntArray ary(300);
40. cout << " leaving fun2() with exception\n"; 59. fun3();
41, throw; 60. }
42. 61. catch (int)
43. cout << "leaving fun2() normally\n"; 62.
44} 63. cout << " main() exception catched\n";
64.
65. cout << "leaving main()\n";
66. }
Sol:
a.22->23->25->
35->8->9->10->
8->9->10->
36->37->38->39->40->41->42->44 >
50->8->9->10->
60->8->9->10->

61 -> 62 -> 63 -> 64 -> 65 -> 66

b. Entering main()
leaving funl() normally

funl1() exception occurs
fun2() exception catched id=2
fun2() deleting all resources
leaving fun2() with exception
main() exception catched

leaving main()




c a, ~IntArray() 35 2 50 60
d. a, funl() fun2() delete[] iary;
a. [5] 30 Derived 22 Base
2
' %(1J int Derived::m_serial=0;
- - 22. void callingService(Base bArray[10]) {
1. #include <iostream> 23. inti;
2. using namespace std; 24, for (i=0; i<10; i++)
3. class Base { 25. bArray[i].service();
4. public: 26. }
5. virtual void service() { 27.
6. cout << "Base::service()\n"; 28. void main() {
7. 29. Derived dArray[10];
g- ¥ g(lJ callingService(dArray);
10. class Derived : public Base { -
11. public:
12. Derived():m_id(m_serial++) {}
13. void service(){
14, cout << "Derived::service() id="
<<m_id <<"\n";
15. }
16. private:
17. static int m_serial;
18. int m_id;
b. [5] 25 ?
c. [5] ? ?2( ?)
d. [10] C++ C Derived
Base C Derived
Base C
template array C++ vector 22 26
vector callingService() 29 vector
30 ?
Sol:
a. C/C++ 30 callingService(dArray); dArray
Derived : Derived dArray[10]; dArray Derived
22 void callingService(Base bArray[10]) Base
: Base bArray[10]; bArray Base
Derived Base Derived
Base 30
b. bArray[i].service() (bArray+i)->service()
Derived::service()
C. Derived::service() id=0 bArray+1
Derived bArray+1 sizeof(Base)



Derived::service() bArray+1 bArray Derived
d. void callingService(vector<Base> &bArray) {
inti;
for (i=0; i<10; i++)
bArray[i].service();
void main() {
vector<Derived> dArray(10);
callingService(dArray); //
vector<Derived> vector<Base> vector<Derived>
vector<Base> vector<Base> callingService()
5. a[3] _ 1. void clone(int &target,
(template function) int &source) {
. 2. target = source;
( > int, double, char, ...) ? 3.}
b. [3] (a) ?(
)
1. struct Point {intx,y; }; 1. class Student {
2. void main() { 2. public:
3. inta, b, c; 3. Student(char *name);
4. double d, ¢; 4. ~Student();
5. Point x, y; 5.  private:
6. 6. char *m_name;
7. clone(a, b); 7.}
8. clone(b, c); 8.  Student::Student(char *name) {
9. clone(d, e); 9. m_name = new char[strlen(name)+1];
10. clone(x, y); 10. strcpy(m_name, name);
11. } 11. }
12. Student::~Student() {
13. delete[] m_name;
14,
c. [5] @ Student ?2(
d. [10] Student Student
1. Student obj1, obj2;
2.
3. clone(obj1, obj2);
e. [5] ? ?
1. vector<Student> studAry1, studAry2;
2.
3. clone(studAryl, studAry2);

Sol:

a. template <class T>

void clone(T &target, T &source) {



target = source;

b. template function,
void clone(int &target, int &source);
void clone(double &target, double &source);
void clone(Point &target, Point &source);

Student s1;
Student s2;

clone(sl, s2);
dangling reference
Student assignment operator Big Three assignment
operator

d. clone Student assignment operator

Student &operator=(Student &rhs);

cpp
Student &Student::&operator=(Student &rhs)
{
if (this == &rhs) return *this;
delete m_name;
m_name = new char[strlen(rhs.m_name)+1];
strcpy(m_name, rhs.m_name);
return *this;
}
e. vector<> assignment operator Student
assignment operator operator= vector<Student>



