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a) CRingBuf(int size): = # ~

b) ~CRingBuf(): f#4 ~

c) bool get(int &data): # =t d read pointer P~ - B ¥, v @ % prE E

d) bool put(int data): & =% ** write pointer mu#-& » e data e4FT k, w B4 prE E

e) intdataCount(): = @& p = ring buffer 4~ 2 ¢ 5 B &+ F I ehFfd

f) CRingBuf(CRingBuf &src): % F. & ~

equivalent array

read "pointer”

g) CRingBuf & operator=(CRingBuf &rhs): exception
®EFY S R
h) int write(int dataArray[], int dataCount); S— """"7:"-'"

i) bool resize(int newSize);
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PoE &k enE A exception T2 dgw|2 40 it (do+ B, )4 logic_error, runtime_error,
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a) [5] * B CRingBuf 2. % o % % CExceptionRingBuf #g %2 % e (7 & & F %)

Sol:
#include <stdexcept>
using namespace std;
class CExceptionRingBuf
{
public: \
CExceptionRingBuf(int size);
~CExceptionRingBuf();
bool get(exception* &data);
bool put(exception* data);
int dataCount();
CExceptionRingBuf(CExceptionRingBuf &src);
CExceptionRingBuf & operator=(CExceptionRingBuf &rhs);
int write(exception* dataArray[], int dataCount);
bool resize(int newSize); J
private:

> interface

int m_bufSize;
exception **m_buf;
int m_head,;

int m_dataCount;

}

b) [10] %45 % - & strbuf_overflow_error g%, #-i overflow_error %], 5 FH &4 ~
(exception #f %4~ % & 5 exception(const char *)), 4= 4 it < #w|dr &, 1 ¥
override virtual const char* exception::what() const; = R &%, w i#

[N

"strbuf_overflow_error::" 3 8 12 %2 exception::what() ¥ 8 2 ¢ & F ¥

Sol:
#include <stdexcept>
using namespace std;
class strbuf_overflow_error: public overflow_error

{

public:
strbuf_overflow_error(const char *);
virtual const char* what() const;

3

strbuf_overflow_error::strbuf _overflow_error(const char *str): overflow_error(str)

{
¥



#include <string>
class strbuf_overflow_error : public overflow_error

{

private:
string m_str;

¥

const char* strbuf_overflow_error::what() const

{
m_str = "strbuf_overflow_error::";
m_str += overflow_error::what();
return m_str.c_str();

}

or

class strbuf_overflose_error: public overflow_error

{
private:
char *m_str;
¥
strbuf_overflow_error::~ strbuf_overflow_error()
{
delete[] m_str;
}

#include <string.h>
const char* strbuf_overflow_error::what() const
{
char strl[] = "strbuf_overflow_error::™;
char *str2 = overflow_error::what();
delete[] m_str;
m_str = new char[strlen(strl)+strlen(str2)+1];
strcpy(m_str, strl);
strcat(m_str, str2);
return m_str;

}

c) [8] & CExceptionRingBuf #f%| % iv— i display(ostream &os) = R 3%, &% § 3|3y ked
=1 virtual const char* exception::what() const; = B & 3% #%- ring buffer » #73 %5
exception i~ it ends 2k FlF 8 7| & D)@ ~ mﬁﬁl e sk 0s ¢

Sol:

#include <stdexcept>



#include <iostream>
using namespace std;
void CExceptionRingBuf::display(ostream &o0s)

{

}

inti;
for (i=m_head; i<m_head+m_dataCount; i++)
0s << m_buf[i%m_bufSize]->what() << endl;

d) [7] 35 FAE9 % 5 A Ret o R BRI S N L P2 P A

Sol:

& fi #% (dynamic binding)

b 4n3#PE compiler 4 virtual function table @ & #8.305% 530 5% 4p 4 %k fesE what() S5t ced
Y, degt G N g HReet e T 0 AR SR T PR 195§ A4 R m_buf[i%m_bufSize] #rip 5
spe 12 R TR FVR- BT S G what() S5t e

2. [20] %R C++ ¢ 5 4] (polymorphism) A % o= fEsg4]? 8 bl ?

Sol:
#¥ 8 % 4] (static polymorphism):
R 4 ﬁ* ¢ &3¢ 5 44 (function overloading) 14 % & B33 i (operator overloading)
Itk S en LA T B 3N o0 signature 7 - R, iR A ggﬁg%yj-&? AR 1S 2 AR R
T RE IR 5t
# 8 % 4] (dynamic polymorphism):
& ﬁf’ #3058 (virtual function) 22 % 4434/ %%  (polymorphic pointer/reference) s i =,

B3 S ERE A oa S el B, R AAESNR AR ARG ﬂ']#p ’f%—#’fp 3
rrl,fn e ek el - B 305N

¥ it % 7] (parametric polymorphism):

C++ 7 454 (template) &kif = S#cit e 4], & 24 33810 2 R ag vy
template <class T>
swap(T *x, T *y)

{
T tmp;
tmp = *X;
*X e *y’
*y =tmp;
¥

template <class T>
class Vector

{

private:



T *m_data;

&

3. ¥ (template) #f w2 %2+

i [20] 3R C++ 33 ¥ 5 vector<class type> 4% #f ]33+ — 1 sortedVector % 4%
Bwl, T2 R TR AR 4 S R S5V (GRP sortedVector #F W2 4k EAL)
void sort(); Il re: g B i - sortedVector p i3 3 e fld ) I R

#®r 47 T Bl swap(int&, int&) % bubbleSort 3¢

01 void swap(int &x, int &y)
02 {
03 int tmp;
04 tmp = x;
05 X=Y;
06 y = tmp;
07}
08
09 void bubbleSort(int array[], int size)
10
11 { for (inti =0; i <size; i++)
12 for (intj = 0; j < (size - i - 1); j++)
13 if (array[j] > array[j+1])
14 swap (array[j], array[j+1]);
15}
TRl R OREAR
01 #include "sortedVector.h" . -
02 #include <iostream> 20 for (i=0; i<20; i++)
03 #include <cstdlib> 21 cout << x[if <<,
04 using namespace std; 22 cout << endl;
05 .
06 #include "Student.h” 24 sortedVector<Student> y;
25
8; void main() 26 for (i=0; i<20; i++) .
09 { 27 y.push_back(Student(i, rand()%40+60, rand()%40+60));
10 inti; 28
1 sortedVector<int> x(20); 29 y-sort();
12 30
13 srand(0); 31 for (i=0; i<20; i++)
14 32 cout << y[i];
15 for (i=0; i<20; i++) 33 cout<<endl
16 x[i] = rand()%100; 34}
17
18 x.sort();
19

Sol:
---- sortedVector.h ----
#ifndef SORTEDVECTOR_H
#define _ SOTRTEDVECTOR_H

#include <vector>
#include <iostream>

using namespace std;

template <class type>



class sortedVector : public vector<type>

{
public:
sortedVector();
sortedVector(int);
virtual ~sortedVector();
void sort();
private:
void swap(type &X, type &y);
¥

template <class type>
sortedVector<type>::sorted\ector()

{
¥

template <class type>
sortedVector<type>::sorted\ector(int size): vector<type>(size)

{
¥

template <class type>
sorted\ector<type>::~sortedVector()

{
¥

template <class type>
void sortedVector<type>::swap(type &x, type &y)
{

type tmp = x;

X=Y,

y =tmp;

template <class type>
void sortedVector<type>::sort()
{
for (inti=0; i <size(); i++)
for (intj=0;j < (size() - i-1); j++)
if ((*this)[j] > (*this)[j+1])

swap((*this)[j], (*this)[j+1]);
6



#endif // _SOTRTEDVECTOR_H

ii) [30] #% iF Aiplzfzst ¢ ¥ e & sortedVector i# £z Student #F%| (% F & overload
operator>() % operator<<())

Sol:
---- student.h ----
#ifndef STUDENT_H
#define STUDENT_H

#include <iostream>
using namespace std;

class Student
{
public:
Student(int id, int mathScore, int physicScore);
virtual ~Student();
int operator>(Student &rhs);
void print(ostream &o0s);
private:
intm_id;
int m_mathScore;
int m_physicScore;

h

ostreamé& operator<<(ostream &os, Student &student);
#endif // _STUDENT _H

---- student.cpp ----

Student::Student(int id, int mathScore, int physicScore)
: m_id(id), m_mathScore(mathScore), m_physicScore(physicScore)

Student::~Student()
{



int Student::operator>(Student &rhs)

{
double weightedScore_lhs, weightedScore_rhs;
weightedScore_lhs = (m_mathScore*2 + m_physicScore) / 3.0;
weightedScore_rhs = (rhs.m_mathScore*2 + rhs.m_physicScore) / 3.0;
return weightedScore_lhs > weightedScore_rhs;

}

void Student::print(ostream &o05s)

{
cout << "Student id: " << m_id << endl;
cout << " math score: " << m_mathScore << endl;
cout << " physic score: " << m_physicScore << endl;

}

ostream& operator<<(ostream &os, Student &student)

{
student.print(os);
return os;

}

or using friend function to implement

class Student

{
friend ostreamé& operator<<(ostream &os, Student &student);

3

ostream& operator<<(ostream &os, Student &student)

{
cout << "Student id: " << student.m_id << endl,
cout << " math score: " << student.m_mathScore << endl;
cout << " physic score: " << student.m_physicScore << endl;
return os;

}



