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Classes with dynamically allocated components Classes with dynamically allocated components
I mplementation of a safe array type: dbl_vect (1) I mplementation of a safe array type: dbl_vect (2)
/llIFile: dbl_vect.h /1111 File dbl_vect.cpp (continued)
class dbl_vect {
public: void dbl_vect::print()const
explicit dbl_vect(int n = 10); - { cout << " vector of size " << size << endl;
~dbl_vect() { delete [Ip; } notice return type: double& for (int i = 0; i <size; ++i) cout << p[i] << "\t";
- o i.e.theresultisa }
double& element(int i); left-valuelvariable

double dbl_vect::dot_prod(const dbl_vect& v) const
{ assert(size == v.size);
double sum = 0.0;

double dot_prod(const dbl_vect& v) const;
int ub() const {return (size - 1); } //lupper bound

void print() const; for (inti=0; i< size; ++i) sum += p[i] * v.p][i];
: return sum;
private: }
double* p;
int  size;
¥
/Il File client.cpp:
. #include <iostream>
11111 File dbl_vect.cpp /lusing namespace std;
#include <iostream> #include "dbl vect.h"
#include<cassert> _ o
#include "dbl_vect.h" int main()
dbl_vect::dbl_vect(int n) : size(n) { dbl_vect a(10), b(5); dbl_vect c(6);
{ assert(n > 0); for (inti=0;i<=c.ub(); ++i)
p = new double[size]; c.element(i) =i+ 0.1;

assert(p '=0); c.print();

cout << " dot product =" << c.dot_prod(c) << endl;

double& dbl_vect::element(int i)

. iy returns the variable pJ[i] a.element(1) = 5; :
{ assert (i>= 0 && i < size); b.element(1) = a.element(l) + 7; \(l)eftorfagzzel 31 41 51
return pli]; . . ' A ' ' '
a.print(); cout << endl; ... dot product = 58.06
} } vector of size 10
O 5 0 0 0 0 ©
0O 0 O
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Classes with dynamically allocated components Classes with dynamically allocated components
Copying Shallow Copying
1111/ File copying.cpp: a. p —
#include "dbl_vect.h" B
#include <iostream> sze
dv default copy constructor
cdled here

void P(dbl_vect dv)

{ for(int i=0; i<= dv.ub();++i){dv.element(i)= 1.0;} dv -

. 2 p
dv.print(); .
S — size
} dv destructor cdled here
a. P — N

int main() , - Z Dedlocated by
{ dbl_vect a(5); Size dv’ s destructor

for (int i=0; i<=a.ub(); ++i){a.element(i)= i+ double(i)/10.0;}

a.print();

P(a);

a.print(); dv : D )
) size /‘ List of freeblocks

output:
vedor of sizeb Deep Copying

0 11 22 33 44 a -
a. P —

vedor of size5 _
1 1 1 1 1 dv size

vedor of sizeb5
249092e297 1 1 1 1 |@ ?
av : p 1

size
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Copy Constructor

Every classhas a copy constructor:

Copy Constructor

class A the copy constructor is used at function call s to

{ public:

e initialise value parameters of type A
A(const A & a)

* to copy return-values of type A badk to the
cdler

}

The copy constructor is supposed to initialise the new A-object so it isa wpy

of the agument objed a.

The default copy-constructor makes memberwise/shall ow initiali sation,
i.e. pointers are copied, but not the data pointed to by the pointers.

Redefine Copy Constructor to Use Deep Copying
class dbl_vect

{ public:
explicit dbl_vect(int n = 10);  // constructor
dbl_vect(const dbl_vect&); /I copy constructor
~dbl_vect() { delete []p; } // destructor

double& element(int i);
double dot_prod(const dbl_vect& v) const;
int ub() const { return (size - 1); } //upper bound
void print() const;
private:
double* p;
int size;
h
dbl_vect::dbl_vect(const dbl_vect& dv):size(dv.size)
{assert(size>0);
p= new double[size]; // allocate new space for copy
assert(p '= 0);
for(int i=0; i<size; ++i){p[i]= dv.p[i];}  //copy elements

}

Redefine Copy Constructor to Use Deep Copying

Try Again:

int main()

{

}

dbl_vect a(b);

for (int i=0; i<=a.ub(); ++i){a.element(i)=i +i/10.0;}

a.print();
P(a);
a.print();

output:

vedor of sizeb

0 1.1 22 33 44 a
vedor of sizeb5

111 1 1 dv
vedor of sizeb5

0 11 22 33 44 a OK
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