Classes and Dynamic
Memory Allocation
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1 #include <iostream>

2 class StringBad

3 {

4 private:

5 char * str; // pointer to string

6 unsigned int Tlen; // length of string

/ public:

8 StringBad(const char * s); // constructor

9 StringBad(); // default constructor

10 ~StringBad(); // destructor

11 };

12 #endif

13

14 StringBad::StringBad(const char * s)

15 {

16 len = std::strlen(s); // set size

17 str = new char[len + 1]; // allot storage

18 std::strcpy(str, s); // initialize
pointer

19 }

20

21 StringBad::StringBad() // default
constructor

22 {

23 Ten = 4;

24 str = new char[4];
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25 std::strcpy(str, "C++"); // default string

26 }

27

28 StringBad: :~StringBad() // necessary
destructor

29 {

30 delete [] str; // required

31 }

32

33 /1171777777777 77777777777777777777777777/77/77/777777

34

35 void callmel(StringBad & rsb)

36 {

37 cout << "String passed by reference:\n";

38 cout << " \"" << rsb << "\"\n";

39 }

40

41 void callme2(StringBad sb)

42 {

43 cout << "String passed by value:\n";

44 cout << " \"" << sb << "\"\n";

45 }

46

47 1int main(Q)

48 {

49 using std::endl;

50 StringBad headlinel("Celery Stalks at Midnight");

51 StringBad headline2("Lettuce Prey");

52 StringBad sports("Spinach Leaves Bowl for
Dollars");

53

54 callmelCheadlinel);

55 callme2(Cheadline2);

56

57 StringBad sailor = sports;

58

59 StringBad knot;

60 knot = headlinel;

61

62 return 0;

63 1}
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;

{

nt *pl = new 1int;
nt *p2 = pl;
f(pD)

delet pl;

pl = nullptr;
f(p2)

delet p2;

p2 = nullptr;
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#include <iostream>
using std::ostream;
using std::istream;

class String

{
private:
char * str; // pointer to string
unsigned int Tlen; // length of
string

static int num_strings; // number of objects
static const int CINLIM = 80; // cin input Timit
public:
// constructors and other methods
String(const char * s); // constructor

String(); // default constructor
String(const String &); // copy constructor
~String(); // destructor

int length () const { return len; }
// overloaded operator methods

String & operator=(const String &);

String & operator=(const char *);
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char & operator[](int 1);

const char & operator[](int i) const;
// overloaded operator friends

friend bool operator<(const String &st, const
String &st2);

friend bool operator>(const String &stl, const
String &st2);

friend bool operator==(const String &st, const
String &st2);

friend ostream & operator<<(ostream & os, const
String & st);

friend istream & operator>>(istream & is, String &
st);
// static function

static int HowMany();
s
#include <cstring> // string.h for
some
#include "04-stringl.h" // includes

<iostream>

using std::cin;

using std::cout;

// initializing static class member

int String::num_strings = 0;

// static method
int String::HowMany ()

{
return num_strings;
}
// class methods
String::String(const char * s) // construct String
from C string
{
len = std::strlen(s); // set size
str = new char[len + 1]; // allot storage
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std::strcpy(str, s); // initialize
pointer

num_strings++; // set object count
}
String::String() // default
constructor
{
len = 4;
str = new char[1];
str[0] = '\0'; // default string
num_strings++;
ks
String::String(const String & st)
{
num_strings++; // handle static member
update
len = st.len; // same length
str = new char [len + 1]; // allot space
std::strcpy(str, st.str); // copy string to new

location

}
String::~String() // necessary
destructor
{
--num_strings; // required
delete [] str; // required
ks
// overloaded operator methods

// assign a String to a String
String & String::operator=(const String & st)
{

if (this == &st)

return *this;

delete [] str;

len = st.len;

str = new char[len + 1];
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std::strcpy(str, st.str);

return *this;
}

// assign a C string to a String
String & String::operator=(const char * s)

{
delete [] str;
len = std::strlen(s);
str = new char[len + 1];
std::strcpy(str, s);
return *this;

// read-write char access for non-const String
char & String::operator[](int 1)
{

return str[i]l;

// read-only char access for const String
const char & String::operator[](int i) const

{

return str[i]l;

// overloaded operator friends

bool operator<(const String &stl, const String &st2)

{
return (std::strcmp(stl.str, st2.str) < 0);

bool operator>(const String &stl, const String &st2)
{

return st2 < stl;

bool operator==(const String &stl, const String &st2)

{
return (std::strcmp(stl.str, st2.str) == 0);



132 }

133

134 // simple String output

135 ostream & operator<<(ostream & os, const String & st)
136 {

137 0S << st.str;

138 return os;

139 }

140

141 // quick and dirty String input

142 distream & operator>>(istream & is, String & st)
143 {

144 char temp[String::CINLIM];

145 is.get(temp, String::CINLIM);
146 if (is)

147 st = temp;

148 while (is && is.get() != '\n'")
149 continue;

150 return 1is;

151 }
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