Homework01

02 Basic Dynamic Array Class

jjcao

Modified from the assighnment of Professor Ligang Liu




Homework01
Encapsulation
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E.wlﬁﬁstru Ct)lg"‘b"ﬁ] int main()

{

EGEJ!E_EQE 53+Army5|'23(2}:

assert( 2 == g_arraysize); // test-driven development (TDD)
assert( O == p_arraydata[1]):

int g_arraysize(0); // size of the array
double *p_arraydata(Q): // data of the array

SetValue( 0, 1.0);
SetValue( 1, 2.0):;
assert( 2.0 == p_arraydata[1]):

PrintArray():
FreeArray():
assert ( O == g_arraysize):

assert ( O == p_arraydata):

return O:




Itypedef struct

{
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Encapsulation

/l [McConnell2] ch10.3 Guidelines for Initializing Variables

int n; // the size of the array int InitArray( DArray &a)
double *pData; // the data of the array {

'}DArray: anz=0;

int
int
int
int
int

1vei

{
|

InitArray( pa ):

SetArraySize( pa, 3 );

a.pData = NULL:
InitArray( DArray &a );
SetArraySize(DArray &a, int size ): return 1:
FreeArray(DArray &a );
SetValue( DArray &a, int k, double value ): }
PrintArray(DArray &a ). int SetArraySize( DArray &a, int size )
{

d main() a.n = size;

I/ IMcConnell2] ch10.4 keep Variables a.pbata = (double*)malloc( size * sizeof(double) );

“Live” for as Short a Time as Possible if( a.pData == NULL )
{

DArray pa:

printf("no enough memory/\n"); int FreeArray(DArray &a)
return O; {

SetValue( pa, 0, 1.0 ) if( a.pData I= NULL )|
SetValue( pa,1,2.0): {
SetValue( pa, 2,3.0 ); return 1: free( a.pData );

a.pData = NULL:

PrintArray(pa): }

FreeArray(pa):

return 1:
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More encapsulation
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More encapsulation

typedef struct

¢ e It is better to use
int n; e size of the array .
double *pData; // the data of the array * ConStrUCtor for |n|tArl’ay()

 Desconstructor for FreeArray()
int InitArray( ): . .
int SetArraySize( int size ); Operator Ove_rloadlng
it FreeArray( ); « << for PrintArray()

int SetValue( int k, double value ): o () for Se'[Va| u e()
int PrintArray( ):

JDArray:

|~m|'d nain) ;m- DArray::PrintArray()

{
DArray pa;

if(n==0)

return O;
pa.InitArray( ).

if( pData == NULL )
pa.SetArraySize( 3 ). return O;
pa.SetValue( 0,1.0 )
pa.SetValue( 1,2.0 ): for( int i=0; i<n; i++)
pa.SetValue( 2, 3.0 ) {
printf("%If \n", pData[i] ):

pa.PrintArray( ): }

pa.FreeArray( ): return 1;

}
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A Simple Class for Dynamic Array
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#ifndef _ JJ_BASICARRAY___
#Hdefine _ JJ_BASICARRAY__

#include <iostream:
namespace jj{

// interfaces of Dynamic Array class BasicArray
class BasicArray

{

private:

double* data_; // the pointer to the array memory

int size_: // the size of the array

//int  m_capacity: // the max memory of the array

Class Data Members

Data members (also called instance variables or member variables) are
lowercase with optional underscores like regular variable names, but
always end with a trailing underscore.
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Constructor & Deconstructor

publie:
BasicArray():data_(0)size_(0}} // default constructor
// other constructor, set an array with default values.
// Of course, more constructors can be provided.
BasicArray(int size, double value = 0);
// copy constructor (It is a best practice to provide copy constructor
// for all classes which contians members allocated dynamically)
BasicArray(const BasicArrayd ba):;
// overload "=" operater
BasicArrayd operator = (const BasicArray& array):
~BasicArray(){ delete[] data_;} // deconstructor
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Member Functions

int size() const { return size :} // get the size of the array
// re-set the size of the array. iT : FHsize /NFIREEEIN ,

// TTEETEAIsize_ N TEEAFEENTE ;

/] Esize AFEEEA/N , SHER0TEN &R E G (08T

int resize(int num, double elem=0.0);

double at(int ind); // get an element at an index
double operator[] (int ind) const; // overload "[]" operator, get an element, such as double tmp = a[k]
doubled operator[] (int ind) : // overload "[]" operator, set value of specified position, such as a[k]=3.14;

int push_back(double elem); // add a new element at the end of the array, return the size of the array.
int insert(int ind, double value); // insert a new element at some index, return the size of the array
void erase(int ind); // delete an element at specified index

Member functions should start with a lowercase letter & with

underscores between words.
-- Google C++ Style
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friend & Operator Overload

friend std::ostreamd operator <«(std::ostreamd os, const BasicArray &ba); // print all elements
private:

inline bool isValidateIndex(int ind).// judge the validate of an index
¥

std::ostream& operator «(std::ostreamd os, const BasicArray &ba):

bool BasicArray::isValidateIndex(int ind)

{

return ind>-1 && ind<size




Homework01

A template project with requirements

. EEhw02_BasicDynamicArray_classE3RRIzNSEAHE

. SehkiE EidEORENSEH (Dynamic array)iYiER: , 1B TIEXMF
(*.vcxproj, *.vexproj.user, (IBBIERAS*.dsp)) FLESZAE( *.h, *.cpp) ;

. TiEERMPRYdebug BRMERE , EHEG I G%5LT | SIRTEIEHE

BJcode template,

IES It PEY

HERN 15 EC

EEBEEANRIEIEINE ; 20 |25 :? / I

hwO01_BasicDynamicArray_Template in http://www.jjcao.net/c.html



http://www.jjcao.net/c.html
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. SRAER (WUR ) AHESRFIEESE | SEmMRADETZHHRER
igﬂgé’l\ﬁ%& HWRIFFEEER[ETHE O (publicElE] )
=/ ;

. EIRFAEEMNENTNEL , SIFIPEHRE (REEEHRE , EFIG
ISEREY , EIMESEET ) | thideREl , RERIES) ;

. AERNSAFINRERIERESEAEN , F&ERnew/delete ;

. IERESS =8 , 12(EF (10707 ) B9 ;

. IBRRF(E AT IELAOINE] ( ESL3E(.h)P{ER“TRgRiEH1define
#ifdef #endif "SFREBREERHIF ) ;

2 SFIAVC201089debug TEFFDRIER ;
FeEiEFMERIIMRIRERENXZFRISEE,
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Standard solution




