Chapter 3:
Arithmetic,Variables, Input,
Constants, & Library Functions




Integer Arithmetic
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Integer Order Of Operations

 Expressions within parentheses
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Integer Arithmetic (Examples)

-42::50% 1 7= -20




Integers

Stored as binary numbers inside the
computer.
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Real Number Arithmetic

Type double:




Real Number
Order Of Operations

 Expressions within parentheses
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Real Number Arithmetic
(Examples)

_12,6 / (3 U =l 3..0%)

-12.6/3.0+3.0= -1.2
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Real Numbers

Bring Calculators to check your math
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very small numbers may be stored as zero

——

0.00000000000000000001235 stored as zero




Real Numbers

 Representational errors

1se of the order
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Real Numbers

Cancellation Error
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Real Number Limits




Variables

* Memory Location
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Assignment Statements

» A Method of putting values into memory
locations

<variable name> = <value>:

<variable name> = <expression>;
» Assignment is made from right to left
» Constants can’t be on left side of statement
» Expression is a Constant or variable or
combination thereol
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Assignment Statements

e Values on right side not normally changed

 variable and expression must be of
compatible data types (more later)

* Previous value of variable discarded to
make room for the new value

» For now, char, int, and double are
compatible with each other
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Assignment Examples

scorel = 72.3;

why not divide by 3 instead ot 3.07




Compound Assignments

“Short hand” notatlon for frequently used
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Sample Program




Software Engineering

» Self-documenting code

Code that 1s written using descriptive
1dentifiers

» Always use descriptive variable names and
constant names

Remember: aim for 8 to 15 characters

Turbo C++ 3.0 for DOS and Turbo C++ 4.5
for Windows both can handle 32 characters for
identitier names
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Input

* Cin (pronounced see-in)
gets data from keyboard, the standard input stream

I R
111
10 I

12|
=5
=




Input

» Data read in from keyboard must match the
type of variable used to store data

 [nteractive Input

enter values from keyboard while the program
[S running

cin causes the program to stop and wait for the
user to enter data from the keyboard

prompt the user for the data (user friendly)
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Input: Sample Programs

No prompt for any of the data values:

afJ“:“:{”w 7 1 :*.;”.‘:'- A é,‘
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ASCII Code
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Full ASCII Code Chart

Himl Chr| Dec Hx Oct Himl Chr

(nuall) 32 AN &#32; el 54 4 s#64;
(start of heading) 33 i 41 &#33; ! 4 &#65;
(start of text) 4 22 04: - 47 Z &¥EE6:
[ (end of text) #
{end of transmission)
(encmiry)
¢ [acknowledge)

[(bell]
[{backspace]
(horizontal tab)
(NL line feed, new line) : &#1l06;
{(wertical tab) G 3 &#107;
(NP form feed, new page)| 44 : : : 4 & #1085 ;
(carriage return) 45 2 : : 5 & ; &#109;
(shift out) a6 2 56 & - : tg &#110;
(shift in) : £ g/ 3: 0 7 &#111; ©
(data link escape) 112;
{device control 1) &#113; O
(device control Z) s#114;
{dewice control 3) ; &#115;
{dewvice control 4) &#116;

LE [(negatiwve acknowledge) &#117; U
{synchronous idle) &#l18; v
{end of trans. block)
(cancel)
(end of medium)
(substitute)
(escape)
(file separator)
[group separator)
[record separator]
{unit separator)

EE O
RO

&#102;
&#103;
a#104;
&#105;

Ly}

(¥R R I L S I N R S
o
g

el

B e

L]
=

= 00 --JW0n WM
WMHNMNNNIN
[, QS
E o W R

s S S

e
(e e}

N

HFRHFRHFRFRRFRRERRRRRRF
L oL L) 3 [
WA s DO

W W L W

TF
Source: www,

-]

4/13/2011 Mr. Dave Clausen



Constants

e Symbolic constant: PI
o Literal constant: 3.14

» Constant declaration section
atter Preprocessor Directives

before type definition section, program heading,
and the int main( ) function.

Literal constant 1s assigned to symbolic constant
 const double PI = 3.14:

 Style for constants is ALL CAPS
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Rationale for using Constants

* Programs are easier to read

* Easier to change values that are currently fixed
but subject to change in the future

i.e. STATE TAX RATE

change one line, rather than searching every line

» Programs more reliable
lewer chances tor typos

compiler will “catch™ named constant typos
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Library Constants

* What are the ranges from minimum to
max1mum for the types char, int, double,
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String Variables

. apstrmg data type




String Input with >>

The >> operator 1gnores leading whitespace
space, tab, or carriage return
Then reads nonblank characters

until next whitespace character

user 1s allowed to use backspace or delete
» until next whitespace character

Upon return or whitespace string is stored

>> Can’t be used for strings with spaces.
Page 88 Example 1.ide
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String Input with getline

e Getline function

I R
111
10 I

reads characters, tab, space into string variable

12|
-
1]




Using cin>> before getline

>> reads and stores up to newline

° any string variable
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Solutions for >> before getline

» Use getline (cin, consume_newline) to
consume newline character




More apstring

» [ength function returns number of characters in
a string

<string variable>.length()

» cout <<“Length of “ <<word << = <<word.length( )
<<endl:

» length of word = word.length( ):

» No memory is allocated when a string variable
is declared, length 1s zero characters.

66?9

* Empty string is
length 1s zero characters.

4/13/2011 Mr. Dave Clausen 34



apstring Member Functions

apstring Member Function
int length()

int find(<a string>)

int find(<a character>)

apstring substr (Kposition>,
<length>)

4/13/2011

Retums the number
of characters in the
string,

Returns the starting
position of the first
occurrence of a
string or -1 if the
string does not
exist,

Returns the starting
posttion of the first
occurrence of a
character or -1 1l
the character does
not exist.

Returns a substring
of length
characters starting
atposition

apstring word = "Hello there”;

int word length = word.length() ;

cout<<word length;
// Displays 11
apstring word = "Hello there";

Example Use

int location = word.find("there") ;

cout << loecation;
// Displays 6

apstring word = "Hello there”;
int location = word.find('H') ;
cout << location;

// Displays 0

apstring word = "Hello there”;
apstring word2 = word.substr (3,
cout << word?2;

// Displays "lo"
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String Concatenation

 Concatenation
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Concatenation Example 1

cout<<third:




Concatenation Example 2

* To append a character to the end of a string




Library Functions

* Different versions of C+ + have different
library functions available.

* Form for using a function:
<function name> (<argument list>);
an argument 1S a expression, variable or
constant
» A function 1s invoked or called when used
n a statement

e answer = pow(3.4);
e result = pow(base. exponent):
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Library Functions

. Llst of lerary Functions in Appendix 2
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Sample Library Functions
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returns cosine of x

Expression Value

pow (2, 4) 16
pow (2.0, 4) 16.0
pow (-3, 2) 9
frod (5.3, 2.1) 11
sart (25.0) 50
sart (25) 5
sart (0.0) 0.0

sart (-2.0) Not permissible




Member Functions

» Some library functions are associated with
a data type called classes.

* Class: a description of the attributes and
behavior of a set of computational objects.

» Member function: an operation defined for
a class of objects

* Member functions are called using a
different syntax.
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Member Function Syntax

 Conventional functions
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Declaring Variables & Constants
Examples

const double TAX_RATE = 0.75;
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Type Compatibility

Mixed mode expressions

expressions with different data types
« int, char, double, etc. in the same expression

Pascal and BASIC would give a Type
Mismatch Error Message and quit

C+ + does not give any error messages for this

Extra care is necessary for mixed mode
EXPressions
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Type Conversion

* Type promotion
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Implicit Type Conversions

int_var = double_var; Truncates the decimals
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Case Changing
of Character Values

lower case = upper case - ‘A’ + ‘a’;

OR:

const int CASE CHANGE = 32;

lower case = upper case + CASE CHANGE;
upper_case = lower case - CASE CHANGE;
OR: #include <ctype.h>;

lower case = tolower (upper_case);
upper_case = toupper (lower case);
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Case Changing of Character
Values 2

integer variable = character variable;




Type Casts

* Type cast

an operatlon that a programmer can use to convert
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Explicit Type Conversion
Examples

cout<< int (double variable) <<endl;
cout<< (long int) integer var;
answer = double (numerator) / double (denominator);

Type casting can add clarity to your program
while reminding you of the data types involved
in your calculations.
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Explicit Type Conversion

Examples 2

1
{1117
1 I

//cast a double to an int: loses decimals
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