The Basics of a C++ Program

‘L’j{if L w A CH program is a collection of one or
more subprograms (functions)

o0 = Function

e Collection of statements

“‘ » Statements accomplish a task

S8 = Every C++ program has a function
Skl called main



The Basics of a C++ Program

Programming language
 a set of rules, symbols, special words

ow " Rules

« syntax — specifies legal instructions
VAT

LU = Symbols

Jaieh e special symbols (+ - * 1)

L’ = Word symbols

'\{'."<S"“;‘

S5l e reserved words

\ * (int, float, double, char...)
“‘\*‘&“C



Example Program

#include <iostream>
usling namespace std;
int main ()

{

cout<<"Welcome to C++ Programming"<<endl;
return 0;

Welcome to C++ Programming

Program Output




ldentifiers

.5 = Rules for identifiers

n * must begin with letter or the underscore _
\ » followed by any combination of numerals
RPN or letters

\“ * recommend meaningful identifiers

soiow = Evaluate the following
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Data Types

L = Definition:
IR * a set of values

S » combined with a set
BB of operations

N\ C++'s Data Types
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Data Types

et = Simple data types include
8wy * Integers

e P - Floating point

‘< ist  * Enumeration

s = Integer data types include

RO

Wiy char

Y G en short Numerals, symbols, J
A \ 3‘\‘“‘ Tali Numbers without decimals
"«ﬁ ;w‘. Iong

& S bool Values true and false only




Floating-Point Types

"= Stored using scientific notation

ne sign of the number,
ne significant digits of the number
ne sign of the power of 10

ne power of 10

0.18
0.0000453 4.530000E-5

-1.482 @l.482000£0
7800.0 7.800000




Data Types

Floating-Point

U = Different floating- Data Type

. point types [

Ny WY
SRS N double long double
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o't = Note that various types will
S5 \‘\u, _
ARG * have different ranges of values

.
\\\

2oL e require different amounts of memory

'y,
-

'.:]v.;‘ﬂ\'
vV |

2147483648 to 2147483647

true and false
-128 to 127
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Data Types

JWi. = The string Type

e a programmer-defined type
 requires #include <string>

"Hi Mom"
"We're Number 11!'"
"75607"



Arithmetic Operators and  °
Operator Precedence

..y = Common operators for calculations
Dhelsy B * /%

%% = Precedence same as in algebraic usage
‘ * Inside parentheses done first

{-\;ff?‘xf};f « Next * / % from left to right
00 e Then + and - from left to right

R PS4

+...=. = Note operator precedence chart,
iy page 1035



EXxpressions

.07 = An expression includes
ek’ e constants

ool e variables

S« + function calls

“‘ « combined with operators
‘:‘::3 ::‘.‘\\4

MARER 3/ 2+5.0

pfﬁ?‘ sin(x) + sqrt(y)
RN



12

EXxpressions

‘.Y = Expressions can include

*‘\‘  values all of the same type

3+5 * 12 - 7

) 3  values of different (compatible) types

1.23 * 18 / 9.5

VI g .

“.5 <= ® An operation is evaluated according to the
S0l types of the operands

BEIERAS * |If they are the same, the result is the type of the

*ailied operands

R « if the operands are different (int and float) then the
QR result is float

t““\\: N e



Type Casting

U = Implicit change of type can occur

‘& « when operands are of different type
\ = |tiIs pos_S|bIe to explicitly spemfy that an
iviy  expression be converted to a different
L type

‘\;‘“‘ ‘:\:\ \:\_\

‘\ A static cast < type > (expression)
l static_cast <int> (3.5 * 6.9 / x)
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Input

Storing data in the computer's memory
requires two steps

Jff-";“. 1. Allocate the memory by declaring a
AR variable

‘\“‘\\ Ny

RN 2. Have the program fetch a value from the
S"f:\- Input device and place it in the allocated
NV I memory location

,“““i‘:‘&‘\‘!“

| a4 e ) mfmmmnfs s s s junmala

& e TN cin >> X

.( ‘:(‘.‘j‘ 123

R .



Allocating Memory

S0l = Variable

Wsin ¢ A memory location whose content may
vigie T change during program execution
AL :*‘: ]

‘St = Declaration:

AR \“ : ™

ST . syntax

j{(i.‘.‘;; type identifier;

vy« Example:

2 T double x; Note optional
NI A int y = 45; initialization of the
RETRS variable

t‘:“\\*\. &‘\ ‘v
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Allocating Memory

%~ = Named Constant
Ryt « A memory location whose content cannot
Ve N be changed
4 ~\‘o‘ 3\\ .
St = Declaration
‘-..“‘t \“E\
LN e Syntax:
WL TUN const type identifier = wvalue;
\\‘ <\\‘ ;3."
e fvr « Example
SN
ST L const double PI = 3.14159;
" ( ¥ Note required
AREANS initialization of the
RV Wiy named constant
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Putting Data Into Variables

AN N .

Syl " Assignment statement

NN W * Syntax:

o 2 AN variable = expression;

RN « Example

RN x = 1.234;

ﬁQTls‘ volume = sqr (base) * height;
¥\ X

S W0LN = Input (read) statement

+'4 <

PITAR o * Syntax:

- 4 ¢ - -
R cin >> variable ;
ST N E = | Program
ot vt L J xampie
e re ¥l B P . . Example
vl v cin >> height;
RGNS A &
. “\\ :
R ML

- & R



Increment and Decrement
Operators

= = Pre-increment +4x;

h.) equivalentto x = x + 1;

\ * Pre-decrement --x;

S0« Changes the value before execution of a
LY statement y = ++x;

S0L0N = Post-increment  intVal++;

U&sW - Post-decrement intVal--;

Q » Changes the value after execution of the
statement y = x++;
t““\\*\‘ ) {.
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Output

:L’j{:f }";T“? = Values sent to an output device
‘~ - Usually the screen

\ » Can also be a file or some device
-+ = Syntax for screen output:

:\‘« cout << expression << ..

0w = Example
:3;35( +v cout << "The total is "<< sum << endl;

~

. \ .
v‘ . ‘,‘ '_(‘
« s

A
‘ i
S0 Output Sample } Manipulator
: for carriage
: ‘f o Command IIlS@I’thIl )gl‘am Vahles t( t g
PVAN iy ) return
A TNTH operator printe |

IV




Output

.« = Escape sequences also used to

‘Q\\C"'

%% manipulate output

NV

;Q\‘(;‘,n cout << "The total is\t "<< sum << endl;

Backspace ursor moves one space to the ie

\r Return Cursor moves to the beginning of the current line (not the next line)

\\  Backslash Backslash is printed

ALY Single quotation Single quotation mark is printed

\"  Double quotation Double quotation mark is printed
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Preprocessor Directives

';‘;jf‘\I:;"’,«?‘? = Commands supplied to the

Y. preprocessor

\ » Runs before the compiler

{:"i;l":} * Modifies the text of the source code before
:‘"L{:;_}f\f the compiler starts

S0 = Syntax

‘” e start with # symbol

:~ e #include <headerFileName>

“ = Example #include <iostream>
A


Example2-18.htm
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Preprocessor Directives

C++ Program

Si0¢ = Note the preprocessor B
vy step in the sequence

S \\ KN Compiler‘
ROPA

" h “ "\\\\

\: ARl Linker |
i “‘\ W ‘
b VRO

Y .
2 A : Loader
L AR BW\N
‘x‘




Namespace

:UJ = The #include <iostream>command is
S where cin and cout are declared

.o = They are declared within a namespace
ey called std

St :

Lo " When we specify

S5 Ms using namespace std;

“ ™ \, 2ol D

i Y« Then we need not preface the cin and
dailied cout commands with std: :cin and
ATy std: :cout



Program Style and Form

1Y = Every program must contain a function
ca vy called main

SHIRT, int main (void)

3\ { ..}

{1 = The int specifies that it returns an
LIS integer value

1% = The void specifies there will be no
Ui Ls  arguments

4% = Also can say
i)Y void main( )

{ ...}

M
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Program Style and Form

S iﬁ;f“? = Variables usually declared

“YeW . inside main

\ e at beginning of program

.1, = Use blanks and space to make the
program easy for humans to read

18 = Semicolons ; required to end a

Wy W™ N
ot ¢

‘Ul statement
so = Commas used to separate things in a
woeate  list

\\\\.“\"ﬁ



Program Style and Form

= Documentation

« Comments specified between
/* this is a comment */

and following // also a comment
« Always put at beginning of program

/* name,

date,

Ccpo,

purpose of program

*/

pAS
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Program Style and Form

-~ v+» = Names of identifiers should help
“%ww  document program

IAVY
Vigie T8
i\?;:: double electricCharge;
R N -\ .
~;Nfﬁ; // instead of ec
‘\\‘ 3":\:-
; NN ‘.\\“
\: \: Yath
N TR %
“ol3 = Prompt keyboard entry

"1+, cout << "Enter the value for x -> ";
P AT cin >> x;



