FlexArray of Things
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Thing can be replaced by any type

struct FlexArray

{ int capacity, size;

  Thing * data;

  FlexArray(void);                // create with default capacity

  FlexArray(int initcap);

  void resize(int newcap);        // increase capacity to specific value

  void resize(void);              // increase capacity by default amount

  void set(int position, Thing x);

  Thing get(int position);

  void add(Thing x);               // add one item to end of list

  int length(void) { return size; } };

FlexArray::FlexArray(void)

{ capacity=0;

  size=0;

  data=NULL; }

FlexArray::FlexArray(int initcap)

{ capacity=initcap;

  size=0;

  data = new Thing [capacity]; }

void FlexArray::resize(int newcap)

{ Thing * newdata = new Thing [newcap];

  int numtocopy = (newcap<size) ? newcap : size;

  if (data!=NULL)

  { for (int i=0; i<numtocopy; i+=1)

      newdata[i] = data[i];
    delete[] data; }
  data = newdata;

  capacity = newcap; }

void FlexArray::resize(void)

{ int newcap = capacity+1;   //  or  capacity+10  or  capacity*2  or  ...

                             //                       ^^^ (ensure not zero)

  resize(newcap); }

void FlexArray::set(int position, Thing x)

{ if (position<0 || position>=size)

  { cerr << “FlexArray access ” << position << “ out of bounds [0..” << size-1 << “]\n”;

    exit(1); }

  data[position]=x; }

Thing FlexArray::get(int position)

{ if (position<0 || position>=size)

  { cerr << “FlexArray access ” << position << “ out of bounds [0..” << size-1 << “]\n”;

    exit(1); }

  return data[position]; }

void FlexArray::add(Thing x)

{ if (size>=capacity)

    resize();

  data[size]=x;

  size+=1; }

$ cat vec1.cpp
#include <iostream>

typedef int Thing;
// All the stuff from above

void main(void)

{ FlexArray A;  

  A.add(12);

  A.add(34);

  A.add(45);

  A.add(56);  

  A.add(67);

  A.add(78);

  A.add(89);

  A.add(90);

  for (int i=0; i<A.length(); i+=1)

    cout << i << ": " << A.get(i) << "\n"; }

$ CC vec1.cpp
$ a.out
0: 12

1: 34

2: 45

3: 56

4: 67

5: 78

6: 89

7: 90

$ 

// v2: The operator []
struct FlexArray

{ int capacity, size;

  Thing * data;

  FlexArray(int initcap=0);

  void resize(int newcap);        // increase capacity to specific value

  void resize(void);              // increase capacity by default amount

  Thing & operator[](int position);

  void add(Thing x);               // add one item to end of list

  int length(void) { return size; } };

FlexArray::FlexArray(int initcap = 0)

{ capacity=initcap;

  size=0;

  data = new Thing [capacity]; }

void FlexArray::resize(int newcap)

{ Thing * newdata = new Thing [newcap];

  int numtocopy = (newcap<size) ? newcap : size;

  if (data!=NULL)

  { for (int i=0; i<numtocopy; i+=1)

      newdata[i] = data[i];
    delete[] data; }

  data = newdata;

  capacity = newcap; }

void FlexArray::resize(void)

{ int newcap = capacity+1;   //  or  capacity+10  or  capacity*2  or  ...

                             //                       ^^^ (ensure not zero)

  resize(newcap); }

Thing & FlexArray::operator[](int position)

{ if (position<0 || position>=size)

  { cerr << “FlexArray access ” << position << “ out of bounds [0..” << size-1 << “]\n”;

    exit(1); }

  return data[position]; }

void FlexArray::add(Thing x)

{ if (size>=capacity)

    resize();

  data[size]=x;

  size+=1; }

void main(void)

{ FlexArray A;

  A.add(12);

  A.add(34);

  A.add(45);

  A.add(56);

  A.add(67);

  A.add(78);

  A.add(89);

  A.add(90);  

  A[3]=33333;

  for (int i=0; i<A.length(); i+=1)

    cout << i << ": " << A[i] << "\n"; }    

$ CC vec2.cpp
$ a.out
0: 12

1: 34

2: 45

3: 33333

4: 67

5: 78

6: 89

7: 90

$ 
// v3: Templates
$ cat vec3.cpp
#include <iostream>

template<typename T>

  struct FlexArray

  { int capacity, size;

    T * data;

    FlexArray(int initcap=0);

    void resize(int newcap);        // increase capacity to specific value

    void resize(void);              // increase capacity by default amount

    T & operator[](int position);

    void add(T x);                  // add one item to end of list

    int length(void) { return size; } };

template<typename T>

  FlexArray<T>::FlexArray(int initcap = 0)

  { capacity=initcap;

    size=0;

    data = new T [capacity]; }

template<typename T>

  void FlexArray<T>::resize(int newcap)

  { T * newdata = new T [newcap];

    int numtocopy = (newcap<size) ? newcap : size;

    if (data!=NULL)

    { for (int i=0; i<numtocopy; i+=1)

        newdata[i] = data[i];

      delete[] data; }

    data = newdata;

    capacity = newcap; }

template<typename T>

  void FlexArray<T>::resize(void)

  { int newcap = capacity+1;   //  or  capacity+10  or  capacity*2  or  ...

                               //                       ^^^ (ensure not zero)

    resize(newcap); }

template<typename T>

  T & FlexArray<T>::operator[](int position)

  { if (position<0 || position>=size)

    { cerr << "FlexArray access " << position << " out of bounds [0.." << size-1 << "]\n";

      exit(1); }

    return data[position]; }

template<typename T>

  void FlexArray<T>::add(T x)

  { if (size>=capacity)

      resize();

    data[size]=x;

    size+=1; }

void main(void)

{ FlexArray<int> A;

  A.add(12);

  A.add(34);

  A.add(45);

  A.add(56);

  A.add(67);

  A.add(78);

  A.add(89);

  A.add(90);

  A[4]=A[4]*10101;

  for (int i=0; i<A.length(); i+=1)

    cout << i << ": " << A[i] << "\n"; }

$ CC vec3.cpp
$ a.out
0: 12

1: 34

2: 45

3: 56

4: 676767

5: 78

6: 89

7: 90

$ 
struct FlexArray

{ int capacity, size;

  Thing * data;

  FlexArray(int initcap=0);

  void resize(int newcap);

  void resize(void);
  Thing & operator[](int position);

  void add(Thing x);

  int length(void) { return size; } };

FlexArray::FlexArray(int initcap = 0)

{ capacity=initcap;

  size=0;

  data = new Thing [capacity]; }

void FlexArray::resize(int newcap)

{ Thing * newdata = new Thing [newcap];

  int numtocopy = (newcap<size) ? 

                        newcap : size;

  if (data!=NULL)

  { for (int i=0; i<numtocopy; i+=1)

      newdata[i] = data[i];
    delete[] data; }

  data = newdata;

  capacity = newcap; }

void FlexArray::resize(void)

{ int newcap = capacity+1;

  resize(newcap); }

void FlexArray::add(Thing x)

{ if (size>=capacity)

    resize();

  data[size]=x;

  size+=1; }

void main(void)

{ FlexArray A;

  A.add(12);

  A.add(34);

  A.add(45);

  A.add(56);

  A.add(67);

  A.add(78);

  A.add(89);

  A.add(90);  

  A[3]=33333;

  for (int i=0; i<A.length(); i+=1)

    cout << i << ": " << A[i] << "\n"; }    


// side-by-side

template<typename T>

  struct FlexArray

  { int capacity, size;

    T * data;

    FlexArray(int initcap=0);

    void resize(int newcap);

    void resize(void);

    T & operator[](int position);

    void add(T x);    
    int length(void) { return size; } };

template<typename T>

  FlexArray<T>::FlexArray(int initcap = 0)

  { capacity=initcap;

    size=0;

    data = new T [capacity]; }
template<typename T>

  void FlexArray<T>::resize(int newcap)

  { T * newdata = new T [newcap];

    int numtocopy = (newcap<size) ?
                           newcap : size;

    if (data!=NULL)

    { for (int i=0; i<numtocopy; i+=1)

        newdata[i] = data[i];

      delete[] data; }

    data = newdata;

    capacity = newcap; }

template<typename T>

  void FlexArray<T>::resize(void)

  { int newcap = capacity+1;

    resize(newcap); }

template<typename T>

  void FlexArray<T>::add(T x)

  { if (size>=capacity)

      resize();

    data[size]=x;

    size+=1; }

void main(void)

{ FlexArray<int> A;

  A.add(12);

  A.add(34);

  A.add(45);

  A.add(56);

  A.add(67);

  A.add(78);

  A.add(89);

  A.add(90);

  A[4]=A[4]*10101;

  for (int i=0; i<A.length(); i+=1)

    cout << i << ": " << A[i] << "\n"; }

