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Data Type

char
signed char
unsigned char

int

unsigned int

short int

unsigned short int

40000

long int

unsigned leng int

float

double

long double

Range
—128 10 127
-128 to 127
0o 255

Depends on system
—32768 w0 32767
for 16-bit

Depends on system  oxffff,
0 to 65535 for 16-bit 65535

—32768 0 32767 100
0 to 65535 oxff,

—2147483648 o oxfEfes
2147483647 -123458,

0 to 4294967295 123456

3.4E-38 to 3.4FE+38  2.35,
and —3.4E-38 o -52.354,
—3.4F+38 1.3e+10

1.7E-308 to 1.7E+308 12.354
and —1.7E-308 -2.5e+100
w —1.7E+308 -78.32544

3.4E—-4932 1o

1.1E+4932 8.5e-3000
and —1.1E—4932

to —3.4E+4932
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Introduction.
1.1.Preprocessor Include directive.

The # (pound) with include froms a preprocessadlive that tells C preprocessor to
look for the file and place contents of the filel location whre the # directive

indicates.

#include <filename> // a prepropcessor directieeieader file.
#include “filename”

Example main is the
#include <iostream.h>
#include “mystring.h”
Picture 1.1 .
&\ Find: Files named include FunCtlon ame
File Edit ‘iew Options Help
Marme & Lacation lDate | dvanced Fu nCtIOI’l /V{ |nt ma.|n()
e Header 7
MNarmed: |include j | {
LCortaining text: | Mew Search . /
Loak i = = o Function statement
¥ Include subfolders Browse. .. def|n|t|0n
Mame | In Folder i‘ Return O,
CInclude Ca C:4Program FilesiMts
g include _I C:\Program FilesM S GE4adk }
4 include _I C:\Pragram Files'MSO4adk \mamail = \_ |
g S VM wi'J
2R file(g] found konitoring Mew ltems Funct|0n body

/I Quotes means first look into the current dioegthen look elsewhere.

Il myfirst.cpp--displays a message

/Il if you use iostream instead of iostream.h, yilooudd use namespace
#include <iostream> // a PREPROCESSOR directiv

using namespace std; // make standard defdevisi

int main() /l heading summarizes
/l function
{ /I start of function body
cout << "Come up and C++ me some time.";// messag
cout << "\n"; /I start a new line
return O; Il terminate main()
} // end of function body

Namespaces resolve the issue of having two difféterctions with same name.
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1.2.Variables: Variables are the identifiers used to store @uwali information. You can

Fundamentals: Preprocessor, Overloading, Refese

regard a variable as a labeled data container.

Declaring variables

There are few intrinsic (built in ) data type in€bool, char , wchar _t, int float and

double. Then we can extend C++ and define your d&ta types using the class, struct

and union construct.

Example: here we declare int l

/Ivarint.cpp
#include <iostream>

Return type

Function Name Parameters

int my_add(int x, int y)

! f

{ \\
int result;

cout <<"Function my_add x is " << x <<" yiss¥y <<"\n";

result =x +vy;

cout << "Function my_add calculates for main : "result << "\n";

return result;

}

int main()

{

int total;
/lint m = 25;

intm=25, n=35;

cout <<"1st number " << m <<"\n";

cout <<"2nd number " << n <<"\n";

cout <<"Going to call function my_add : , \n
total = my_add(m, n);

cout <<" Total " << total <<"\n";

return O;

}

MS -
& warint.exe

oo [ e B 616

izt number 25

End number 35

Going to call function my_add = .,
Function my_add = is =25 y dis =35
Function my_add calculates for main
Total 68

finy key to return to Quincy...

| |

T 6@

In this example we declared integer variable types.
We declared and assigned value to variable atathne ¢sime. int m = 25, n = 35;

Int total ; // declared the variable

Then assign value to it total = my_add(m , n);

In his example we have created function , beforealiethe same in main(). But do we

have to always call main later or at the last.

Arguments versus Parameters( page 65 IDG C++ Bible )

The caller of a Function passes Expression touhetion as Arguments. And Parameters
in Function Receives the expression and proceseeEsions.
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A function contains “Parameters”, which are thealales into which the values
(passed from caller) are copied before functiornirbegecuting.

The function prototype declares the parameter typés parameter list.

The caller of function passes “arguments”, whiah thie values returned from the
supplied expression, to be copied into the funésiparameter variables.

Declaring function using prototypes

To call a function you must declare the functiastfivith respect to its return and
parameter types. C++ has stronger inherent typekatge builtin function

A typical protype
unsigned int My_add(char, int);
void Get_me(char, int, int);
int Set_me( void);

unsigned int Sale( char SalesTeam, int Volume);

Defining and calling functions

We can set a functiogsither to returnor not to returm value or statement

/I C++ primer ourfunc.cpp -- defining your own ftion
/[Funcreturn2.cpp

#include <iostream>

using namespace std;

void simon(int); // function prototype for sim@n

int main()

{
simon(3); /I call the simon() function
cout << "Pick an integer: ";
int count;

cin >> count;
simon(count); // call it again
return O;

}

void simon(int n) // define the simon() function

{

cout << "Simon says touch your toes " << n<<"
times.\n";

}

// void functions don't need return statement

// File Name: IDG BIBLE pr03002.cpp

/frename FuncReturn.cpp returning a statement
#include <iostream>

/I Function prototype.

void DecideWhen();

// The main() function.
int main()

DecideWhen();
return O;

/I Decide when to return
void DecideWhen()
{
int when;
std::cout << "When to return (0 = now, 1 = tté;
std::cin >> when;
if (when == 0)
{
std::cout << "Returning now";
return; // return from inside the functi
}
std::cout << "Returning later";
return; /I traditional return at the tooh

As we note, here the prototype declares the funatith void key word, meaning it will
not return any value. Therefore we can’t retrieng @alue from that function or we can’t
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assign value like thisiht simple = simon(3). But it simon can carry a value in its bag
like simon(3) and everytime you can feed new vatugimon’s bag

“ﬁFuncHehﬂnZexe

BAC
'1ﬂ FuncRetumn.exe

[ s+i2 =] [0 Bl ) ) A [ sxiz ol 01 Bl B SE Al

Bimon says touch your toes 3 times. &

Pick an integer: 12 Mhen to return <A = now, 1 = laterd: 1x
Simon says touch your toes 12 times Returning later
. Any key to return to Quincy... -
Any key to return to Quincy... |
- 4 3
< | ;I_‘

Why Return O; int main(). Main is responsible tturaing its value to operating system.
UNIX shell scripts and DOS batch files can be destgto run and test their return
values.

Normally returning O means program ran successfully

What happens if you don’t use return value fromracfion, nothing happens, caller can
choose to ignore the return.

1.3.In this example we declared a prototype. To célirection you must declare the
function

/Ivarint2.cpp
#include <iostream>
int my_add(int, int); // function prototype with bninteger parameters
int main()

{

int total;

/lint m = 25;

intm=25, n=35;

cout <<"1st number " << m <<"\n";

COUt <<||2nd number " g n <<"\n”; "‘& varint2_exe
cout <<"Going to call function my_add : , \n"; 8«12 = [ Ba[| )] )| A
— . h 25 s

total = my_add(m, n); R kD s

n n " ", i t ti _ HA
cout <<" Total " << total <<"\n"; unction my_add x is 25 9 ls :35
return O: unction my_add calculates for main : 6@

' Total &8
} . . ny key to return to Quincy... -
|{nt my_add(int x, int y) « | LIJ
int result;

cout <<"Function my_add x is " << x <<" yis<s¥y <<"\n";
result =x +vy;

cout << "Function my_add calculates for main : "result << "\n";
return result; // returning value of result to fbaction my_add

}
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IIvarint2.cpp

#include <iostream>

int main()

{

int total,

/lint m = 25;

intm=25, n=235;

cout <<"1st number " << m <<"\n";
cout <<"2nd number " << n <<"\n";
cout <<"Going to call function my_add : , \n";
total = my_add(m, n);

cout <<" Total " << total <<"\n";

return O;

}

int my_add(int, int); // function prototype
int my_add(int x, int y)

{

int result;
result = x +vy;

return result;

}

Error and Waming Messages x|

covvcrraouceundarentalsyeannts. oo In function int maini
warint2.cpp:12: implicit declaration of function int my_add...]'

Close Full dizplay

cout <<"Function my_add x is :" << x <<" yis<¥y <<"\n";

cout << "Function my_add calculates for main : "result << "\n";

As we are noticing that we are moving along, weogting to use user defined data
types. But before going into the deep, let us beosame important inbuilt data type.

1.4. Boolean and Char data types

/Ivarboll.cpp
#include <iostream> //
int main()
{
bool senior; /I bool variable
senior = true; /] set to true
/I --- test the senior variable
if (senior)

std::cout << "Senior citizen rates";

Manas Mukherjee, FrontierSoft. Inc

/Ivarchar.cpp
#include <iostream>
using namespace std;

int main()
{char c; /Il char variable
c="H} /[ assign 'H' to ¢

std::cout << c; // display 'H'

c="1, /lassign 'i"to ¢

std::cout << c; // display 'I'
return O;

1
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1.5.size of different of variables;

IIvarsize.cpp
#include <iostream>

int main() M2 varsize_exe

cout <<"size of int:\t "<< sizeof(int) <<"bytes.\n"

cout <<"size of short \t"<< sizeof(short) <<"bytes;
/lcout <<"size of ushort \t"<< sizeof(Ushort) <<tbg.\n";
cout <<"size of char \t"<< sizeof(char) <<"byte§;\n
cout <<"size of long \t"<< sizeof(long) <<"bytes'\n
cout <<"size of float \t"<< sizeof(float) <<"bytés";

cout <<"size of double \t"<< sizeof(double) <<"byia";

ize of wchar_t 2hytes.
ize of Bool 1buytes.

to return to Quincy..;lﬂ
»

cout <<"size of wchar_t " << sizeof( wchar_t) <ytés.\n";
cout <<"size of Bool " << sizeof( bool) <<"bytas.\
return O;

}

1.6.float : with float point types you can representniers like 2.5 and 2.145789. Float
can also be represented with E notation (3.45E6r8ekb 18) where 6 is exponent.

/Ivarfloat2.cpp
#include <iostream>

WS
% varFloat2. exe

int main ol — =

[ mand sl [ Bl B
float longvalue; 3;33326 i‘
longvalue = 10.12456 / 3.568; 2 .83632e +06 )

cout << Iongvalue << "\n" Ainy key to return to Quincy...
longvalue = 10.123 / 3.568; f
cout << longvalue; g d

longvalue = 10.12e6 / 3.568;
cout << longvalue;
return O;

}
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1.7.More char
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/l morechar.cpp -- the char type and int type @astéed
#include <iostream>
using namespace std;
int main()
{

char ¢ = 'M’ /[ assign ASCII code fortivic

inti=c; /] store same code in d@n in

cout << "The ASCII code for " << c << "is " 4<<"\n";

cout << "Add one to the character code:\n";

c=c+1;

i=c;

cout << "The ASCII code for " << c << "is " 4<<'\n’
I/l using the cout.put() member function to thgpa char
cout << "Displaying char c using cout.put(g): "
cout.put(c);

/I using cout.put() to display a char canst

cout.put('!);
cout << "\nDone\n";
return O;

}

MG
"% morechar.exe

e EE R EEEN

The ASCII code for M is 77 -
fdd one to the character code:

The ASCII code for N is 78

%:i.splaying char ¢ using cout.put{c)>: HN?

one

finy key to return to Quincy...

-
4] | »

1.8. Arithmatic oprator.

/ltempArth.cpp
#include <iostream>

int main()

{ .
int celsius, fahrenheit; 5 tempArth.exe
Il --- prompt for Fahrenheit temperature| [~ & « 12 =] [} Ba|2| (] @& A|
std::cout << -

"\nEnter temperature in Fahrenheit: *;| fnter temperature in Fahrenheit: :‘

Il --- read Fahrenheit temperature Temperature is -3 degrees Celsius
std::cin >> fahrenheit; finy key to return to Quincy...

/I --- compute Celsius

| o

celsius = 5 * (fahrenheit - 32) / 9; 4

Il --- display the result

std::cout << "Temperature is ;
std::cout << celsius;

std::cout << " degrees Celsius";
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1.9.Increment and decrement operator with prefix arst po

/lincrement.cpp . . — .
sinclude <iostreams Prefix : in a situation int Pre = ++x ; means you

int main() have told compiler add a value to x (eg X is 5
{ now,add 1 to make it 6) and then assign to Pre.

int ctr, oldctr, newctr; Now Pre and X both 6.

oldctr =123; /[ oldctr is 123 Postfix - int Post = x4+ h i 5 i
newctr = ++oldctr; // newctr is 124, OSTHX - INt FOSL= X+, NETe Say x 15 5, X Wi

/] oldetr is 124 assign 5 to Post and then accept the value.

ctr = newctr--; // ctris 124, post fix Therefore b remains 5 but x becomes 6.

/I newctr is 123
Il --- display the results

std::cout << oldctr; |
std::cout << '
std::cout << newctr;

std::cout << ' ; 8 x 12 7l I__I_l J !@ J

MS -
% increment. exe

. << otr 24 123 124
} std::cout ctr; finy key to return to Quincy.. :I
- - < | f
1.10. Postfix and prefix

/I Listing 4.4 - demonstrates use of
Il prefix and postfix increment and
I/l decrement operators

#include <iostream.h> :
int main() M -* PrePostfix. exe

{ ey | (i [ [ [
. T . I 37 1d.
int myAge = 39;  // initialize two integers Tan eoeh B ooy Gl
. One year passes...

Int yourAge = 39, I am: 48 years old.

n " " " Fou are: 48 years old

cout << "l am: " << myAge << " years old.\n"; finother year passes

n " " " I am: 48 gears old.

cout << "You are: " << yourAge << " years old\n"; | [ou are: 41 years old

Let’s print it again.

myAge++, /I postfix increment [ an: 41 years old.
.. Mou are: 41 years old
++yourAge; /I prefix increment _
" " Any key to return to Quincy... =
cout << "One year passes...\n"; ; ;I_‘
cout << "l am: " << myAge << " years old.\n";

cout << "You are: " << yourAge << " years old\n";
cout << "Another year passes\n”;

cout << "l am: " << myAge++ << " years old.\n";
cout << "You are: " << ++yourAge << " years old\n"
cout << "Let's print it again.\n";

cout << "l am: " << myAge << " years old.\n";

cout << "You are: " << yourAge << " years old\n";
return O;
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1.11. Some arrays
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[/l arrayone.cpp _ small arrays of integers
#include <iostream>
using namespace std;

int main()

{
int yams[3]; // creates array with threenedats
yams[0] = 7; // assign value to first elenen
yams[1] = 8;
yams[2] = 6;

int yamcosts[3] = {20, 30, 5}; // create, iallize array

M5
% Arrayone.exe

[ sz = [ Bl B )5 Al

Total yams = 21
The package with B yams costs 38 cents per panm.
The total yam expense is 418 cents.

Lize of pams array 12 bytes.
Bize of one element = 4 bytes.

finy key to return to Quincy...

|

/I NOTE: If your C++ compiler or translator camittialize
// this array, use static int yamcosts[3] instefd o
Il int yamcosts[3]
cout << "Total yams =";
cout << yams|[0] + yams[1] + yams[2] << "\n";
cout << "The package with " << yams[1] <<" yanoosts ";
cout << yamcosts[1] << " cents per yam.\n";
int total = yams[0] * yamcosts[0] + yams[1] &mcosts[1];
total = total + yams[2] * yamcosts[2];
cout << "The total yam expense is " << total"ents.\n";

cout << "\nSize of yams array = " << sizeof yam
cout << " bytes.\n";

cout << "Size of one element = " << sizeof yfifs
cout << " bytes.\n";

return O;

1.12. Reading words

/I strings.cpp _ storing strings in an array
#include <iostream>

~‘5 StrArray_exe

=10 ]

#include <cstring> // for the strlen() function
using namespace std;
int main()

our
Eere
const int Size = 15;

char namel[Size]; /I empty array 1|

oudyt I'm C++ouboy? What's vour name?
anas Mukherjee

ell.
in an array of 15 hytes.

ny key to return to Quincy...

Manas, your name has 5 letters and is stored

i
7

initial is M.
are the first 3 characters of my name: G++

char name2[Size] = "C++owboy"; // initializedray

// NOTE: some implementations may require the staiyword
// to initialize the array name2
cout << "Howdy! I'm " << name2;
cout << "I What's your name?\n";
cin >> namel;
cout << "Well, " << namel << ", your name has "
cout <<strlen(namel) << " letters and is stored\n";
cout << "in an array of " << sizeof namel <kytes.\n";
cout << "Your initial is " << namel[0] << ".\n"
name2[3] ="\0’; /I null charexct
cout << "Here are the first 3 characters ofmame: ";
cout << name2 << "\n";
return O;
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1.13. In the last example we could read only a word,hs®e getline can help us get
lines of input. We concatenated string data

Il instr2.cpp _ reading more than one word witHiget
#include <iostream>

. "% insti2_exe
using namespace std; ~
int main() o2 = |0 sl B g A
Enter your name: -
{ gagas Hukhe;jee e d . :j
e dessert:
const int ArSize = 20; Milk and sweet
; ! I have some delicious Milk and sweet for wou, Manas Mukherjee.
CEar Same['?[lflée]’] finy key to return to Quincy...
char dessert|Aroslze|, s
4] LIJ

cout << "Enter your name:\n;

cin.getline(name, ArSize); // reads throughvlivee
cout << "Enter your favorite dessert:\n";
cingetline(dessert, ArSize);

cout << "l have some delicious " << dessert;
cout << " for you, " << name << ".\n";

return O;

1.14. Address of variables

// address.cpp _ using the & operator to find askie
#include <iostream>

using namespace std;
int main() oo | ele] B =5 A

donuts value = 6 and donuts address = Bx254fded o
{ cups value = 4.5 and cups address = Bx254fdd8
int donuts = 6;

double cups = 4.5; y f

cout << "donuts value =" << donuts;

cout << " and donuts address = " << &donuts'\k¥;
// NOTE: you may need to use unsigned (&donuts)
/I and unsigned (&cups)

cout << "cups value =" << cups;

cout << " and cups address =" << &cups <<;"\n"
return O;

}

MZ
'2 address.exe

finy key to return to Quincy...
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1.15. IntroducingStructure , is user definable type

Becomes new tyj

v v

Key worc, Name “/

struc inflatable
\

Char name[20]
Float some;

Double x; >~ Structure

members
f D

I structur.cpp -- a simple structure
#include <iostream>

13

using namespace std;

: -
struct inflatable // structure template 3 huctore
o2 =] [ Bl B Al
; B d t list with =
char namel20; Y G0 Sin” ot Redasious fthunt
float volume; Yow can have hoth for %62.98¢
double price' finy key to weturn to Quincy...
Eo ) |
int main()

inflatable guest =

{
"Glorious Gloria", // name value
1.88, // volume value
29.99 /I price value

}; I/ guestis a structure variable of typéatable
I lIt's initialized to the indicated values
inflatable pal ={"Audacious Arthur", 3.12, 32.99 }
/Il pal is a second variable of type inflatable
// NOTE: some implementations require using
/I static inflatable guest =
cout << "Expand your guest list with " <<"\n"<<eggt.name;
/lcout <<"\n";
cout << " and " << pal.name << "\n";
/I pal.name is the name member of the pal bkria
cout << "You can have both for $";
cout << guest.price + pal.price << "\n";
return O;

}

VIarias IWiuRTITCT T, T TUTTUCT OUTL. TTTC
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/I newstrct.cpp _ using new with a structure |  |EETT IRy
#include <iostream> ———— e -l = == <1
using namespace std; 8 % 12 I_ @I il
i Enter name of inflatabhle item: Jumper cahbhle -
struct inflatable // structure template Frten holeme $in i feat: B gho :I
Enter price: 5$256.25
. Hame : Jumper cahle
char name([20]; Volume: 5.672 cubic feet
float volume; g
) Price: %$256.25

}_ double price; finy key to return to Quincy... -
. . 1 »
int main() | | Z

inflatable * ps = new inflatable; // allot stture space

cout << "Enter name of inflatable item: ";
cin.get(ps->name, 20); /l method 1 femmber access
cout << "Enter volume in cubic feet: ";

cin >> (*ps).volume; /I method 2 foember access
cout << "Enter price: $";

cin >> ps->price;

cout << "Name: " << (*ps).name << "\n"; // rhet 2

cout << "Volume: " << ps->volume << " cubic fe¥;

cout << "Price: $" << ps->price << "\n"; // rhed 1

return O;

/l File Name: pr05014.cpp
/lrenamed StrucEmp.cpp
#include <iostream>

// Date structure.

struct Date

{ "% StrucEmp.exe O] x|

int month, day, year; ol o
Y Y [ sw2 o 01 Be|2] & @)= Al
/I Employee structure. mpl #z 123 a
struct Employee alary: 35586 j
{ ate hirved: 5-17-82
:*?;a?gg:gfj; ny key to return to Quincy...
Date datehired; -
h
int main() L I | A
{
/I An initialized Employee structure.
Employee joe = {123, 35500, {5, 17, 82}};
// Display the Employee information.
std::cout << "Empl #: " << joe.emplno << stdide
<< "Salary: " << joe.salary << stdick
<< "Date hired: "
<< joe.datehired.month << /'
<< joe.datehired.day <<'/'
<< joe.datehired.year << std::endl;
return O;
}
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1.17. Passing and returning structure in this exampleiseestep in to view how the

data passes through the function.

/l File Name: pr05015.cpp renamed PassRetrnStrpic.cp
#include <iostream>

/I Declare the Date structure.

struct Date

int month, day, year;
h
// Function prototypes.
Date GetToday(void);
void PrintDate(Date);

/l The main() function.

'15 PazzHetrnStruc_exe

int main() Bl =4

{ [ ex1z 5 1B B #E Al

Date dt = GetToday(); nter date Cmm dd yyo: 12 15 1998 =
PrintDate(dt); 2,15,1998

ny key to return to Quincy... -

return O; 4| | M 2

}

I/ Function that returns a structure.

Date GetToday(void)

{
Date dt;
std::cout << "Enter date (mm dd yy): ";
std::cin >> dt.month >> dt.day >> dt.year;

return dt;

}

I/l Function that accepts a structure

I/l parameter.

void PrintDate(Date dt)

{
std::cout << dt.month << '/’
std::cout << dt.day << '/' << dt.year;

}

Stepping through

Step la Press F7

& Quincy 99 - PassRetinStruc_cpp _ O] x|
File Edit “iew Project Debug Tools Window Help

n|(R|@|3] ¢ |2le &0 k]S o] =82
[Srosemsieen ———_— —— mm

s+ File Hame: pr05015 cpp renamed PassRetrnStruc. cpp
#include <{iostrean>

7 Declarse the Date structure

=truct Date

int nonth, day, year:

#7 Function prototypes
Date GetToday(woid):
woid PrintDate(Date)
7 The main() function
int maini)

Date dt = GetToday():
PrintDate(dt)

return 0O

4+ Function that returns a structure

il
Press F1 for help Ln 14, Col 1 NUM 2

Stelb Note Blank DOS window

& PassRetnShiuc. exe

4| | M
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Stepping through

16

M&P.

|__e« 12 =l [T Bl &3 ey A

Step 2a : we called Gettoday from main() as itmeado receive input through cin we see the
instruction on DOS window, we enter the

requisites.
' ' ' 3 ' ' '

=10 x|

£

Enter date (mm dd wy>: 12 15 98

2

Window Help

2 Quincy 99 - PassRetinStruc_cpp

File Edit “iew Project Debug Took

s EEE R R R R

1

Date dt GetToday():
PrintDate(dt):

return 0]

% Quincy 99 - PassAetinStiuc.cpp O] x|

File Edit “iew Project Debug Took Window Help

—_—
W PassRetinStiuc_cpp

DS @ s 2=e] &0 & x|tk

< Function that returns a structure.
Date GetToday(wvoid)
{

Date dt:
=td: cout << "Enter date imn dd yy): "
=td: ;cin > dt . month :: dt.day > dt.year:

return dt;

unction that accept=s a structure

std: icout (< dt.month << '

=td: cout << dt.day << ' <; dt . year:

Ln 37.Cal1 =

s Function that returns a structure.
Date GetToday(woid)

{
Date dt:
=td: cout <¢ "Enter date (mm dd vvy): "
=td::cin rr dt month > dt.day > dt vear:
return dt;

h

Prezs F1 for help |Ln 17, Col 14

I

At this step , we going to call another functiomBDate that has a parameter dt.

2 Quincy 99 - PazzRetinStruc_cpp M=k

File  Edit

“Wigw Project Debug Toolz Window  Help

D[ @@ 5 |o]e] 0| &l

Fresz F1 for help

B PassBetmnStruc. cpp

Date GetToday(woid):
vold PrintDate(Date):;
<« The main{) function.
int maini)

Date dt GetTodaw ) :
FrintDate({dt):

return 0;

## PFunction that return= a structure.
Date GetTodayi(woid)

Date dt:

std::cqut ¢¢ "Enter date (mm dd wv):

"5 PassRetmStiuc_exe

O

Enter date <mm dd yyd>: 12 15 1993

-

AP

KN —

ILn 3, Cal 1

Manas Mukherjee, FrontierSoft. Inc
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As it crosses

Picture
& Quincy 99 - PassRetinStiuc.cpp [l I

File Edit “iew Project Debug Tool: ‘wWindow Help

"% PassRetmStruc.exe

D|z||@@] =2l & 0|0 &

nter date (mm dd yyd: 12 15 1998 ﬂ
2/
]
Date GetToday{woid) hd
1« | v oz
Date dt:
=td: ;cout << "Enter date (mm dd b0t
=td: ;cin »» dt . month »> dt. davy 4> dt . vyear:
return dt:
<« Function that accept=s a
A paramneter .
wvolid PrintDate{Date dt
{
=td: ;cout << dt month << '
=td: ;cout << dt . day << '~' << dt. year;
1
Press F1 for help |Ln 38, Cal 1 L

After completing this function, cursor will go batik main() and exit thorough return 0O;

% Quincy 99 - PassRetrnStruc.cpp
File Edit “iew Project Debug Tool: wWindow Help

=10] x|

Oz @@ |z & 0|D| & | S|t

Date GetToday{woid)

i
Date dt;

=td: cout << "Enter date (mm dd ww): "

return dt;

< Function that accepts a structure
<7 parameter.
wvolid PrintDate{Date dt)

=td: ;cin :» dt month »» dt . dav :» dt. vear:

M2
'E PaszRetinStruc_exe

nter date (mm dd yy>: 12 15 1998 -
2,15-1998

1
=td: jcout << dt . month << '
=td: ;cout << dt . day << '~' << dt.year:
Press F1 for help |Ln 34, Cal 1

Manas Mukherjee, FrontierSoft. Inc
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Jumping with goto statement, it is not a favorite

/[ C++ Bible pr04015.cpp rename goto.cpp
#include <iostream>

#include <cstdlib>
int main() e R EEED
{ Compute a random number? <(ysn2 yg
std::cout << "Compute a random number? (y/n) | FZ, 1oy co vetuen to auincy...
char ans; -
std::cin >> ans; ‘ L[J
if (ans =="'n’")
goto done;
else
{

int ran = std::rand();
std::cout << ran;

}

done:
return O;

}

Manas Mukherjee, FrontierSoft. Inc
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Union is a dataformat that can hold different dgges only one at a time.

1.18. Example fo union

19

// File Name: pr05016.cpp renamed
#include <iostream>

/I Declare the Holder structure.
union Holder

char holdchar;
short int holdint;
long int holdlong;
float holdfloat;

h

// Function prototype.

void DisplayHolder(Holder, char*);

/I The main() function.

int main()

{
Holder hld;
/I Assign to first member.
hid.holdchar = 'X";
DisplayHolder(hld, "char");
/I Assign to second member.
hid.holdint = 12345;
DisplayHolder(hld, "int");
/I Assign to third member.
hld.holdlong = 7654321,
DisplayHolder(hld, "long");
/I Assign to fourth member.
hid.holdfloat = 1.23;
DisplayHolder(hld, "float");
return O;

/I Display the current value of the

// Holder union.

void DisplayHolder(Holder hid, char* tag)

{
std::cout << "---Initialized " << tag << "
std::cout << "holdchar "
std::cout << "holdint
std::cout << "holdlong "
std::cout << "holdfloat

LT »
".-—- Union.exe

8+ 12 =] TJJJﬂJ

F——Initialized char ——
holdchar =&

holdint 183868
holdlong -1874182568
holdf loat —-1.94746
F——Initialized int —-—
holdchar 9

holdint 12345
holdlong -1874188231
holdf loat —-1.94678
F—Initialized long ——
ho ldchaw

holdint -13391
holdlong 7654321

holdf loat 1.8726e—38
F——Initialized float ——
holdchar @

holdint 28836

holdlong 18672825%%6
holdf loat 1.23

Any key to return to Quincy...

-
4] r

---<< std::endl;
<< hld.holdchar std::endl;

" << hld.holdint <std::endl;

<< hld.holdlong <std::endl;

" << hld.holdfloat <std::endl;

1.19.

Manas Mukherjee, FrontierSoft. Inc
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Preprocessafalso see preprocessor.doc)

#include <iostream>

#include <iomanip>

#define OVERTIME 1.5

#define TAXRATE 0.15

#define WKWEEK 40

#define REG(h) ((h) < WKWEEK ? (h) : WKWEEK)
#define OTIME(h)  ((h) < WKWEEK ? 0 : h - WKWEg
#define OTIMEPAY (h,r) ((r) * OTIME(h) * OVERTIME)
#define REGPAY(h,r) ((r) * REG(h))

#define GROSSPAY (h,r) (OTIMEPAY (h,r) + REGPAY(h,r))
#define WHOLDING(h,r) (GROSSPAY(h,r) * TAXRATE)
#define NETPAY (h,r) (GROSSPAY(h,r) - WHOLDING(,r
#define FMT std::setw(10) \

<< std::setiosflags(std::ios::fixed) \ - .
<< std::setiosflags(std::ios::right) \ A il
<< std::setprecision(2)

. . Enter hours Cxx} rate Cx.xxd: EA_
int main() Regulan: 140900 j
Ouertime : ?35.88
( bt O
n " itholding: 5
std::cout << "Enter hours (xx) rate (X.xx): "; Net Pay: 1814.75
int hours; Any key to return to Quincy... =
float rate; N »

std::cin >> hours >> rate;
std::cout << "Regular: ";
std::cout << FMT << REGPAY (hours, rate) <&;'\
std::cout << "Overtime: ",

std::cout << FMT << OTIMEPAY (hours, rate) <q'\
std::cout << "Gross: "

std::cout << FMT << GROSSPAY (hours, rate) €& "\
std::cout << "Witholding: ";

std::cout << FMT << WHOLDING(hours, rate) <q")\
std::cout << "Net Pay: *;

std::cout << FMT << NETPAY (hours, rate) <g’;\

Compile Time Conditional directives

#define directive defines a macro like these exampl
#define MAXNBRS 10 // No arguments

#define CUBE(X) ((X) * (X) // one arguments
#undef directive will remove the the definitionrafcro

Manas Mukherjee, FrontierSoft. Inc
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# If directive tests the constant expression tbédws the directive keyword. If
expression evaluatés true, source code will execute up to the next #elskf, éte
#endif is passed to the compiler.

#endif directive is the terminator for all

#stringizing operator Converts the argument forghemeter that follows into a string.

/Istringizing.cpp
#include <iostream>
#define Error(X) std::cout << "Error " #X

Error 4233 - int main()
fAny key to return to Quincy... {

Jﬂ Error(4233);
1] » return O;

}

JAS D
& shriingizing.exe

## Tocken Concatenation operator

//lconcatenation.cpp
#include <iostream>

ME -
& concatenation._exe

[ s 5 = [ Bl B ey Al

21243 . 2]l || #define BookChapterVerse(b,c,v) b ## c ## v
any key to return to Quincy. ..

4] | 4 int main()

{
unsigned bcv = BookChapterVerse(5,12,43);

std::cout << bcv;

Tricky concatenation }
— /ltrickyConcat.cpp
5 INCKyLoncatl. exe . .
= = = #include <iostream>
1; 1E : 123 I3 ol il Al #define AbleBaker "alpha bravo"
=1 =) [E=Rvae] -~ .
Anff key to return to Quincy. .. :J #deﬂn_e cat(a,b) a##b
int main()
© {
« L‘J std::cout << cat(Able, Baker);
}

Manas Mukherjee, FrontierSoft. Inc
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Compile time conditionals # if and #end if

M ,E, Compileendil. exe

[T 516 =] 71 B JI'EH

Debugging
FLUnnIng

Ay key To return to Quincy. ..

o

KN —

Elif , else compilation

//Qunicy listing 9-5, Compileendif.cpp
#include <iostream>
#define DEBUG 1
int main()
{
#if DEBUG
std::cout << "Debugging\n™;
#endif
std::cout << "Running\n";
}

“1-'3- elifelze.exe

a2 & [ B | @& .
Experimental :‘
Running

Any key to return to Quincwy...

< of

Manas Mukherjee, FrontierSoft. Inc

Il STYC by AL stevens elif, enif, else
/lelifelse.cpp

#include <iostream>

#define EXPERIMENTAL

int main()

{
#if defined DEBUG
std::cout << "Debugging\n™;
#elif defined TESTING
std::cout << "Testing\n";
#elif defined EXPERIMENTAL
std::cout << "Experimental\n”;
#else
std::cout << "None of the above\n";
#endif
std::cout << "Running\n";
}
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Overloading ( Function Polymorphism)

1. foverload.cpp

Picture /[fOverLoad.cpp
#include <iostream>
5.1z 5] l_ @ |{nt add_values(inta, int b)
intOne: 5 :
1Eumgﬁef - return(a + b)1
intOne: 7
someRef: 7 int add_values( int a, int b, int c)
~ o {
return (a + b + c);
b
int main()
{

200,250) << endl;
return O;

}

cout << "400 + 200=" << add_values(400, 200) <dlen
cout << "500 + 200 +300 =" << add_values(500,

2. Overloading

Man

//CoolOver.cpp
#include <iostream>
void my_mess(void)
{

cout << "default message : Practicing overloadirg 'end| ;

}

Il overloading function

int my_mess(char *message) Y CoolDver exe

{ o1 e 3] 56 Al

cout << message ; ot iotea with svenitaving - " M
retum O But may like to take break

} Piny key to return to

void my_mess(char *first, char *second) al

Quincy...

| ol

{

cout << first ;

cout << second ;

}

int main()

{

my_mess();

my_mess( " | am not tiered with overloading");
my_mess( " But may like to take break");
return O ;

}
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3. Overloading with New operator
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24

//Pro7005.cpp STY 21
//Overloadl.cpp in source
/I overloading with New and delete operat
#include <iostream>
#include <cstdlib>
I —-=mmmmmmme- overloaded new operator
void* operator new(size_t size)
{
void* rtn = std::calloc(1, size);
return rtn;

JJAEEEEEE e overloaded delete operator
void operator delete(void* type)

std::free(type);
}
int main()
{
/[ ------ allocate a zero-filled int
int* ip = new int;
I ------ display the int
std::cout << *ip;
I ----- release the memory
delete ip;

BAT
'E Overload]_exe

o

«J |

Manas Mukherjee, FrontierSoft. Inc

//Pro7006.cpp STY 21
//Overload2.cpp in source
/I overloading with New and delete operatol
#include <iostream>
#include <cstdlib>
#include <cstring>
R overloaded new operator
void* operator new[](size_t size, int filler)
{

void* rtn;

if ((rtn = std::malloc(size)) != 0)

std::memset(rtn, filler, size);
return rtn;

I --mmmmeme- overloaded delete operator
void operator delete[](void* type)

{
}

int main()

{

std::free(type);

Il ------ allocate an asterisk-filled array
cout << "Watch the star line "<< endl|;
cout << " \n";

char *cp = new (*') char[10];

Il ------ display the array

for (inti=0;i<10; i++)

std::cout << ' ' << cp[i];
release the memory
delete [] cp;

=
'1-'-'- Overload?. exe

5 5o o ol ) ol ]

watch the star [ine

L S S S R . S S .

any key to return to QUincy. ..

s

| |
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Intro 1. Function References

A C++ reference is an alias for another variabléhefsame type

/IListing 9.1
/[FuncRefl.cpp
// Demonstrating the use of References

#include <iostream.h>
int main()
{
int intOne;
int &rSomeRef = intOne;

intOne = 5;

cout << "intOne: " << intOne << end!l;
cout << "rSomeRef: " << rSomeRef << endl;

rSomeRef = 7;

cout << "intOne: " << intOne << end!l;
cout << "rSomeRef: " << rSomeRef << endl;

return O;

"% FuncRefl.exe

o EE N

intOne: 5 .
rSomeRef: &
intOne: 7

rSomeRef = 7

Any key to return to Quincy...

-
4| b

Address of references

//Listing 9.2

//AddOfRef.cpp

/l Demonstrating the use of References
#include <iostream.h>

int main()

{
int intOne;
int &r'SomeRef = intOne;
intOne = 5;

cout << "intOne: " << intOne << end!l;

cout << "rSomeRef: " << rSomeRef << endl;
cout << "&intOne: " << &intOne << endl;

cout << "&rSomeRef: " << &rSomeRef << endl;

return O;

2 AddDfRel_exe

intOne:z 5 -
SomeRef: &
intOne: Bx254fde4

rSomeRef : Bx254fded

ny key to return to Quincy...

Manas Mukherjee, FrontierSoft. Inc




/I Sam TYC++ 21 Listing 5.5 - demonstrates pasbingalue
/I PassbyValue.cpp

#include <iostream.h>

void swap(int x, int y);

int main()

intx=5,y=10;
cout << "Main. Before swap, x: " << x << "'yr<y <<"\n";
swap(x,y);
cout << "Main. After swap, x: " << x <<"vy: " <g<<"\n";
return O;

}

void swap (int x, inty)

{
int temp;
cout << "Swap. Before swap, x: " << x <<"y: " yx<"\n";
temp = X;
X=Y;
y = temp;
cout << "Swap. After swap, X:

"< x << "y " gr<< "\n"

= PasshyValue exe

% PasshyValAdd.exe

in. Before
- Befom

swap, x: 5 y: 1A
zuwap, Sxref: Bx254fded &yRef: Bx254fdeB

swap, x: 5

i@
swap address of temp @ Bx254fdad

Switcg value x = Yy 18

fter swap, x: 18 y:= 5
After swap address of temp :

Bx254f dad

x: 5

in. After swap. u: 1A
Boxref: Bx254fded &yRef: Bx254fdeB

in. After swap.

Any key to return to Quincy...




C++ Fundamentals: Preprocessor, Overloading, Refese 27

Another example of passing by value

/l Sam TYC++ 21 Listing 5.5 - demonstrates pasbygalue
I/l PassbyValAdd.cpp

#include <iostream.h>

void swap(int x, int y);

int main()

{
intx=5,y=10;
int &xref = x;

int &yRef = y;

cout << "Main. Before swap, x: " << x << "y " gg<< "\n";

cout << "Main. Before swap, &xref: " << &xref <<&yRef: " << &yRef << "\n";
swap(x,y);

cout <<"\n";

cout << "Main. After swap, X: " << x <<"y: " <<g<"\n";

cout << "Main. After swap, &xref: " << &xref << " gRef: " << &yRef << "\n";
return O;

}

void swap (int x, int y)

{

int temp;

int &tmpref = temp;

cout <<"\n";

cout << "Swap. Before swap, x: " << x <<"y: " yx<"\n";

cout << "Swap Before swap address of temp : " tm&ef << "\n";

temp = X;

cout << "temp = x " << temp <<"\n";

X=Y;

cout << " Switch value x = Yy " << x << "\n";
y = temp;

cout << "Swap. After swap, x: " << x <<"y: " <<gg "\n";
cout << "Swap After swap address of temp : " << ftaf <<"\n";

}

Let us go step by step , step through declaratoinug to the green debug line.

Picture

<7 Sam TYC++ 21 Listing 5.5 - demonstrates passing by walue
<+ PazsbyValAdd . cpp
#include <iostream. h:
wvoid swap{int =, int y):
int mainf)}

int = = 5, v = 10;

int &zref = =

int &yRef = v

cout << "Main. Before swap., =: " << = <¢ "y " <<y << "wn":

cout << "Main. Before swap., é&xref: " << &mref << " &yRef: " << &yRef << "sn";

swap(x.v):

cout <<"sn";

cout << "Main. After swap, =: " <¢ ® << " oy " <4<y << "Sn";

cout << "Main. After swap, &=mref: " (¢ &mref < " &yRef: " <¢ &yRef << "sn"; -
ki f

Manas Mukherjee, FrontierSoft. Inc
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Also note that, default values are posted. ( If goeidoing debugging with Quincy the

debugger is not as power full as Microsoft’'s VBUE. You may have STOP and
proceed with “step (F7) “ to get a complete pictof¢he steps | have gone through.

Picture
o1 =l [0 Bl (] 5 A

Main. Betore swap, x: 5 w: 10 i‘

w
4| | b

Continuing with debug, when cursor will access sWaqztion,

Picture

[ PassbyValAdd. cpp

<+ Paz=sbyValidd. cpp
#include <iostream. h:
wvoid swap(int =, int ¥):
int maing)

int = = &, v = 10;

int é&xref = =;

int &wyRef = v

cout <¢ "Main. Before swap., = " <¢ % <¢ " ¥ " <4<y <¢ "~n";

swap(=,v):
cout <<"~n";
cout <¢ "Main. After swap. =: " << ® <¢ "y " <4<y ¢ "~n";

return 0

¥

void =wap {(int =, int ¥)

int temp:

int &tmpref = temp:

cout <<"~n";

cout << "Swap. Before swap. =: " << ® << " v " <<y << "sn":

Ll

cout << "Hain. Before =swap, &xref: " << &mref << " &yRef: " ;< dyRef << "~n":

cout << "Hain. After swap. é&mref: " << &mref <<¢ " &yRef: " ;< fyRef << "'

0[]

<7 Sam TYC++ 21 Listing 5.5 — demonstrates passing by walue

|»

Note addresses are created

Picture

< [ el & 5/ A

l"-'l:- Paszsby¥YalAdd exe Hi=]

Main. Before swap, x: ['E
Main. Before swap., &xref Ex254fde4 fyRef : Bx254fded

-
o

Manas Mukherjee, FrontierSoft. Inc



C++

The picture below shows the cursor entered
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"2 PasshyValAdd.exe

(o221 [ ol )

ain. Before swap. x: b
ain. Before swap.

wap. Before swap, x: 5 y: 18
wap Before swap address of temp : Bx254fdad

emp = x 5
Switch value x = Yy 18
wap. After swap, x: 18 y: §

wap After swap address of temp : Bx254fdad

Kl |

18
&xref Bx254fde4 &yRef = Bx254fdeﬂ

4

Mana

IVIURTTCTJTT, TTUTTUTTOUTL. 11TV

Picture
B Paz:zbyWalAdd. cpp =]
int &vRef = v AI
cout << "Main. Before swap., =: " << = << "oy " o< oy o< "t
cout <¢ "Main. Before swap. é&mref: " (¢ &mref <¢ " &vRef. " <¢ &yRef << "n":
swapl(x.v):
cout <¢"nt
cout << "Main. After =swap, =: " << = << " v " ocd oy << "n"
cout << "Main. After =swap, &mref: " << &xmref <¢ " &yRef: " ¢ &yRef << "~n"
return 0
void swap {(int =. int v)
int temp:
int &tmpref = temp:
cout <¢"nt
cout <¢ "Swap. Before swap. 2. " (¢ ®x << " oy " <oy ¢ "t
cout << "Swap Before swap address of temp "¢ Ektmpref << "sn":
| temnp = =:
cout <¢ "temp = ® " ¢ temp <<"~n"
=¥ —
cout <¢ " Switch walue = = ¥y " << = <¢{ "~n"
v = temp:
cout <¢ "Swap. After swap. ®E: " << E (< " oy " <4y << "hato
cout <¢ "Swap After swap address of temp "¢ &tmpref <<"~n"
A
5 A
Picture
B PassbyValAdd.cpp O]
cout << "Main. Before swap, &xref: " ¢ &mref ¢ " &yRef: " ¢¢ &yRef <¢ "~n": o
swap(x,v):
cout <1"wn";
cout << "MHain. After swap, =: " << m << "oy " o<l oy << "wn";
cout << "Main. After swap. &mref: " ({ dmref < " &yRef: " <{ &yRef <¢ "~n":
return 0
void =wap (int =, int v)
int temp;
int &tmpref = temp:
cout <<"~n"
cout << "Swap. Before swap, =: " << ® (< " oy " oL oy ¢ "wn":
cout << "Swap DBefore swap address of temp "¢ gtmpref << "tan";
tenp = X
cout << "temp = 2 " << temp <<"n":
H = ¥
cout << " Switch walue = = ¥Yv " << = << "~n"
v = temp:
cout << "Swap. After swap, =: " << om <L " oy " o<l oy << "wn"; -
cout << "Swap After swap address of temp " <¢ &tmpref <<"wn"
t
-
[ A7
Picture

29
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The numbers are swap, cursor

Picture
= Passby¥alAdd.cpp =]

finclude <iostrean. h: AI

void swap(int =. int ¥):
int maind)

int = = &, v = 10;

int &zref = =

int &yRef =y

cout <¢ "Hain. Before swap. ®=: " << ® << " v " <4 oy < "hn"g

cout <¢ "Hain. Before swap. é&xref: " <¢ &xref (¢ " &yRef: " ¢¢ &yRef <¢ "n":
sWwap(®,v):

cout <<"wn":

cout << "Hain. After swap., =: " <¢ = << "y " <¢ oy 2¢ "wn';

cout << "Hain. After swap, bmref: " << &mref << " &yRef: " <¢ &yRef << "~n":
return 0:

volid swap {(int =®. int w)

int temnp:
int &tmpref = tenp:
cout << "wn";

cout << "Swap. Before swap, =: " << = << " oy " <4 ow << "'

cout << "Swap DBefore swap address of temp " << &tmpref << "sn":

temp = =:

cout << "temp = ¥ " << temp <<"~n";

X = & —
cout << " Switch walue = = ¥y " << ® << "~n":

v = temp:

cout <¢ "Swap. After swap., =: " <¢ ® << "oy " o<g oy o £¢ "wn"

cout << "Swap After swap address of temp : " << &tmpref << at;

1 -
14 A
Picture
= PassbyValAdd.cpp = [=]

#include <iostrean. h: ‘I

woid swap{int =, int v):
int mainf)

int = = 5, v = 10;

int &xref = =;
int &yRef = v
cout << "Hain. Before swap., =@ " << =® << "y " << oy <¢ "wn";
cout << "Hain. Before swap, é&zref: " << &xref << " &yRef: " <¢ &yRef << "sn";
swapi(x, v}
cout <<"wn'";
cout << "Hain. After swap, =: " << = << " oy " <¢ oy o< "
I cout << "Hain. After swap, &xref: " << &mref <¢ " &yRef: " << &yRef << "“n";

return 0;
wold swap {(int =, int ¥)

int tenp:

int &tmpref = temp:

cout <<"wn';

cout << "Swap. Before swap., = " (< ® ¢ "oy " oLdow o L¢ "wn"g

In swap function we have show value switching, withaffecting original data, there by
serving the purpose of passidata by value

Picture

- Paszzby¥alAdd exe

| B e i A

ain. Before swap, x: [TH
ain. Before swap. &xref Ex254fde4 #yRef : Bx254fdeB

wap. Before swap, == 5 y: 18

wap Before swap address of temp : Bx254fdad
emp = x 5§

Switch value x = ¥y 18

wap. After swap, =x: 18 y:- §

wap After swap address of temp = Bx254fdad

ain. After swap,. == 5 y: 18
ain. After swap, &xref: Bx254fded &yRef: Bx254fded

4| | vl -
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I/ vararg.cpp from OOc++ chapter 6
/l rename PassbyValuel.cpp

/l demonstrates variable arguments
#include <iostream.h>

void main()
{
char chin;
int nin;
cout << "Enter a character: ";
cin >> chin;
cout << "Enter number of times to repeat it: *;
cin >> nin;
repchar(chin, nin);

}
Il repchar()
/I function definition

{

for(int j=0; j<n; j++) / funain body
cout << ch;

cout << endl;

}

void repchar(char, int); /I furartideclaration

void repchar(char ch, int n) /I fuoctideclarator

& PasshyValue2 exe

| ¢« 2 =] [ | B3| efe Al

[Enter a character: m
mmmmmmmnmnn

¥iny key to return to Quincy...

| |

-
Enter number of times to repeat it: 18

o

When function creates copies of the arguments pgési value.

repchar(chin, nin);

This statement in main()

t Causes the values in these variable s to be copieﬁ\

into these parameters in repchar()

Argument

main() Repchar()
Chin ch
s A/' R /7
nin n
30
5‘30 \\

\
Parameter
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Option Explicit
Private Sub By_val(ByVal Val_Num As Integer)
Label1(0).Caption = "received Val_Num " & Val_Nudn" address of " & VarPtr(Val_Num)
Val_Num =Val_Num + 1
Labell(1).Caption = "New Val_Num " & Val_Num & ‘tldress of " & VarPtr(Val_Num)
Command1.Caption = "By Val"
Intro 1. End Sub
Private Sub Commandl1_Click()
On Error GoTo myerror
Dim test_val As Integer
test_val = InputBox("reference Number")
By val test_val
Label1(2).Caption = "After By val Procedure " &teval & "address of test_val " & VarPtr(test_v3
Command2_Click ‘ Call command 2
myerror:
If Err.Number <> 0 Then
MsgBox Err.Description
Err.Clear
Commandl.SetFocus
End If
End Sub
Private Sub By _Ref(ByRef Val_Ref As Integer)
Label2(0).Caption = "received Val_Ref " & Val_R&f' address of " & VarPtr(Val_Ref)
Val_Ref=Val Ref+1
Label2(1).Caption = "New Val_Ref " & Val_Ref & ‘tdress of " & VarPtr(Val_Ref)
Command2.Caption = "By Ref"
End Sub
Private Sub Command2_Click()
On Error GoTo myerror
Dim test_ref As Integer
test_ref = InputBox("reference Number")
By _Ref test_ref
Label2(2).Caption = "After By _ref Procedure " &teref & " " & VarPtr(test_ref)
myerror:
If Err.Number <> 0 Then
MsgBox Err.Description
Err.Clear
Command?2.SetFocus
End If
End Sub
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Run time view

Picture
i, Form1 - O]
Address in caller before pazsing to procedure 8387030 Address in caller before pazsing to procedure 8386626

received Wal_Mum 12 address of 8396768 received Val_Ref 12 address of 8385626

Mew Val_Num 13 address of 8396763 Mewval Ref 13 address of BIBEE26

After By_val Procedure 12 add of test_val 8367030 Alter By_ref Frocedure 13Add of test_ref 8386626

. Bywal By Ref

Note ByRef parameter sanctions all rights toeradkguments, allows to share or access
to the memory location where as ByVal ( by valwal)ers remain isolated with their
own reference.

Why by Value ?
The data member in the base class will remain samdeseveral other functions will start

from the base line. With Reference point, it wil tumulative effect, as if son inherits
parent’s property to add on or destroy.
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Now With Reference Arguments.

Passing arguments by reference differs considefatnty the value type arguments. In
passing data with reference, a reference of thiggnali data is passed to the calling
program. More appropriately the addresses of thiavas are passed to the caller
program.

/I ref.cpp from OOC++ waite group

/lrevised as PassByRef.cpp

/l demonstrates passing by reference

#include <iostream.h>

void main()
{

/lin function ampersand is not used in the functiat
void intfrac(float, float&, float&); // protiype

float number, intpart, fracpart; /[dtovariables
do
{
cout << "\nEnter a real number: "; // rhenfrom user

cin >> number;
intfrac(number, intpart, fracpart); //dimt and frac
cout << "Integer part is " << intpart //prthem

<< ", fraction part is " << fracpart << "\n";

float &nadd = intpart;
float &nfrac = fracpart;
cout << "Main address of intpart and fracpark<'&nadd << " " << &nfrac;
} while( number =0 ); Il éxoop on O
}
/I intfrac()
/Il finds integer and fractional parts of real numbe
void intfrac(float n, float& intp, float& fracp)
{
float &nintp = intp;
float &nfracp = fracp ;
cout << " intfrac address : " << &nintp << " fraaddress " << &nfracp << "\n";
intp = float( long(n) ); // convert to long, batkfloat
fracp = n - intp; /Il subtract integertpa

}
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Compile and run

Picture
% PassByRef exe
nter a real number: 25_.26 —
intfrac address : Bx254fdeld fracp address BxZ254fddc
ain Integer part is 25, fraction part is B.26
ain address of intpart and fracpart Bx254fded Bx254fddc
nter a real number: 42_56
intfrac address : Bx254fdeld fracp address BxZ254fddc
ain Integer part iz 42, fraction part is= B_5600HE1
ain address of intpart and fracpart Bx254fded Bx254fddc
nter a real number: B oo
intfrac address : Bx254fdeld fracp address BxZ254fddc
ain Integer part iz B, fraction part iz @
ain address of intpart and fracpart Bx254fded Bx254fddc
ny key to return to Quincy...
[4] | aw

35

Let us step (F7) in to analyze the flow of the pamg. We need to enter a number here in

DOS window.

Picture

= PaszsByRef.cpp

s« ref cpp from OOC++ waite group
ssrevised as PassByRef cpp

< demonstrates passing by reference
tinclude <iostream.h:>

(O] x|

void maini)

#sin function ampersand i= not used in the function call

4 intfraci)
/+ find=s integer and fractional parts of real nunber
wvoid intfracifloat n. floaté intp, floaté fracp)

i
float &nlntp = intp;
float é&nfracp = fracp :

cout << "intfrac address : " << &nlntp << " fracp address " << dnfracp << "~n":

[

Al
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cout << " Call to function intfrac, ~n": e .
wvold intfraci{float. floaté, floaté): A7 prototype I 3«12 'I III |E| EE' IE
float number, intpart. fracpart: s float wvariables

do Call to function intfrac, &

I cout << "“nEnter a real number: " ## number from user Enter a real numbher: 25.262
cin >» number: Iy
intfrac{number, dntpart. fracpart): < find int and frac bl
cout << "Main Integer part i= " << intpart -~ print themn ‘I I »
<¢ ", fraction part i= " << fracpart << "~n": i
float &nadd = intpart:;
float &nfrac = fracpart:
cout << "Hain addres= of intpart and fracpart " ¢¢ &nadd << " " << &nfrac:
} while{ number != 0 J: < exit loop on 0O




Picture

Picture

% PazsBpRef. exe

Call to function intfrac,

nter a real number: 25.262
intfrac address : Bx254fdeBd fracp address Bx254fddc




Picture

Picture
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*Restarted debugging with Step (F7), and afterramgehe number did not switch to
DOS window, one complete step will generate follagvoutput.

From main() a number is handed over to functiotiran. This function returns reference
of the data to the prototype caller in main().
When to use reference arguments:

To alter a data object in the calling function.
To speed up a program by passing a reference thefesn entire data object.
For larger data objects such as structures and clgects, what we should do ? use a
pointer ? pass by value ?
- If data is small or small structure use pass byeal
If data is object is an array, use a pointer bez#at is your only choice. Make a
pointer to constant.
To big size structure or class, use a const poorteonst reference to increase
efficiency. You save the time and space need tg aecggiructure or a class design.

Passing constant pointer
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Il recur.cpp -- use recursion
#include <iostream>

using namespace std;

void countdown(int n);

int main()

countdown(4); /I call the recursivadtion
return O;

}

void countdown(int n)
{
cout << "Counting down ... " << n << "\n";
if (n > 0)
countdown(n-1); // function calls itsel
cout << n << ": Kaboom!\n";

}

Il ruler.cpp - use recursion to subdivide a ruler
#include <iostream>

using namespace std;

const int Len = 66;

const int Divs = 6;

void subdivide(char arf], int low, int high, intJel);
int main()

{

char ruler[Len];

inti;

for (i=1;i<Len-2;i++)
ruler[i] ="

ruler[Len - 1] ="\0;

int max = Len - 2;

int min = 0;

ruler[min] = rulerfmax] ="|';
cout << ruler <<"\n";
for (i=1; i <= Divs; i++)

subdivide(ruler,min,max, i);

cout << ruler << "\n";

for (intj=1;j<Len-2;j++)
ruler[j] ="' "; // reset to blank rule
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In line function saves compiler jumps back forth between the instrns and memory
locations where it is saved. The good inline fumrctis written in one line, rather writing
in separate line.

I/ inline.cpp -- use an inline function
#include <iostream>
using namespace std;

/I an inline function must be defined before fuise
inline double square(double x) { return x * x; }
int main()
{
double a, b;
double ¢ = 13.0;
a = square(5.0);
b = square(4.5 + 7.5); // can pass expression
cout<<"a="<<a<<" b="<<b<<"\n%
cout<<"c="<<g;
cout << ", ¢ squared =" << square(c++) <<;\n"
cout << "Now c =" << ¢c << "\n";
return O;

}

Creating a Reference Variable

/I firstref.cpp -- defining and using a reference

#include <iostream>
using namespace std;
int main()
{_

int rats = 101;

int & rodents = rats; // rodents is a referenc¢e

cout << "rats =" << rats;
cout << ", rodents =" << rodents << "\n";
rodents++;
cout << "rats =" << rats;
cout << ", rodents =" << rodents << "\n";
I/l some implementations require type casting tievang
// addresses to type unsigned
cout << "rats address =" << &rats;
cout << ", rodents address =" << &rodents ¥¥;"
return O;

}

C++ assigns an additional meaning to the & symhdlases it declaring references. The
code “int & rodents = rats;” makes rodents a atibsats.
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/I strctfun.cpp -- functions with a structure argamn
#include <iostream>

#include <cmath>

using namespace std;

/I structure templates

struct Polar

double distance;// distance from origin
double angle; // direction from origin

I3

struct rect

double x; /l horizontal distance fromgimi
double y; /I vertical distance from origi

5

/I prototypes
Polar rect_to_polar(rect xypos);
void show_polar(Polar dapos);
int main()
{
rect rplace;
Polar pplace;
cout << "Enter the x and y values: ";
while (cin >> rplace.x >> rplace.y) // slickaiof cin

{

pplace = rect_to_polar(rplace);
show_polar(pplace);
cout << "Next two numbers (q to quit): *;

}

return O;

}

/I convert rectangular to polar coordinates
Polar rect_to_polar(rect xypos)
{
Polar answer;
answer.distance =
sqrt( Xypos.Xx * Xypos.X + Xyp0S.y * Xypog.y
answer.angle = atan2(xypos.y, Xypos.x);
return answer; // returns a Polar strugtur

/I show polar coordinates, converting angle to degr
void show_polar (Polar dapos)
{
const double Rad_to_deg =57.29577951;
cout << "distance =" << dapos.distance;
cout << ", angle =" << dapos.angle * Rad_ta;de
cout << " degrees\n";
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Let us create header file. Here we are also shpstizcking of templates.

/[coordin.h -- structure templates and function
prototypes
/I structure templates
struct Polar
{
double distance;// distance from origin
double angle; // direction from origin
h
struct rect
{
double x;
double vy;

I

Il prototypes
Polar rect_to_polar(rect xypos);
void show_polar(Polar dapos);

/Il horizontal distance fromgomi
Il vertical distance from ongi

/I file2.h -- contains functions called in filelgp
/[#include <iostream> --- do not use include

/I filel.cpp -- example of a two-file program
#include <iostream>
#include <cmath>
#include "coordin.h" // structure templates,
function prototypes
#include "file2.h"
using namespace std;
int main()
{
rect rplace;
Polar pplace;
cout << "Enter the x and y values: ";
while (cin >> rplace.x >> rplace.y) // slick
use of cin
{
pplace = rect_to_polar(rplace);
show_polar(pplace);
cout << "Next two numbers (q to quit): ";

}

return O;

}

[I#tinclude <cmath>

/[#include "coordin.h" // structure templates, ftiog prototypes

/lusing namespace std;
/I convert rectangular to polar coordinates
Polar rect_to_polar(rect xypos)
{
Polar answer;
answer.distance =
sqrt( Xypos.x * Xypos.X + Xypos.y * Xypog.y
answer.angle = atan2(xypos.y, Xypo0s.X);
return answer;  // returns a Polar struetur
}
/I show polar coordinates, converting angle to degr
void show_polar (Polar dapos)
{
const double Rad_to_deg = 57.29577951,
cout << "distance = " << dapos.distance;
cout << ", angle = " << dapos.angle * Rad_t@;de
cout << " degrees\n”;
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Step 1 Pic

Step 2 Pic

Step 3 A reference file opened




Ste4. After two or three of steps in the step &dee file, we are back to fill.cpp,
has accessed stuc polar in coordin.h

Step 5. Show cursor at the Polar function in fike2.




Step 7 same was it would access the file2.showr pola




Step 9 : after completing one round we are readggbtwo arguments in filel.cpp.




