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2.2

Input and Output
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Input and Output

Input stream Output stream

C/C++ Program

memory
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Examples Using cout

 This produces the same result as the previous sample 

cout << number_of_bars ;
cout << " candy bars\n";

 Here arithmetic is performed in the cout statement
cout << "Total cost is $" << (price + tax);

 Quoted strings are enclosed in double quotes ("Walter")
 Don’t use two single quotes  (')

 A blank space can also be inserted with 

cout << " " ;

if there  are no strings in which a space is desired as 
in  " candy bars\n" 
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Reading Data From cin

 Multiple data items are separated by spaces
 Data is not read until the enter key is pressed

 Allows user to make corrections

 Example:  
cin >> v1 >> v2 >> v3;

 Requires three space separated values 
 User might type 

34  45  12   <enter key>
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2.3

Data Types and Expressions
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Display 2.2

Other Number Types

 Various number types have different memory
requirements
 More precision requires more bytes of memory
 Very large numbers require more bytes of 

memory
 Very small numbers require more bytes of 

memory
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Integer types

 long  or long int  (often 4 bytes)
 Equivalent forms to declare very large integers

long  big_total;
long int big_total;

 short or short int  (often 2 bytes)
 Equivalent forms to declare smaller integers

short small_total;
short int small_total;
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Floating point types

 long double  (often 10 bytes) 
 Declares floating point numbers with up to 

19 significant digits

long double big_number;

 float  (often 4 bytes)
 Declares floating point numbers with up to 

7 significant digits

float not_so_big_number;
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Type char

 Computers process character data too
 char

 Short for character
 Can be any single character from the keyboard

 To declare a variable of type char:


char letter;
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char constants

 Character constants are enclosed in single quotes

char letter = 'a';
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Display 2.3

Reading Character Data

 cin skips blanks and line breaks looking for data
 The following reads two characters but skips

any space that might be between 

char symbol1, symbol2;
cin  >>  symbol1  >>  symbol2;

 User normally separate data items by spaces
J    D

 Results are the same if the data is not separated
by spaces

JD
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Type string

 Complex/compound type
 Library to do string processing
 Strings of characters, even if only one character

is enclosed in double quotes
 "a" is a string of characters containing one 

character
 'a' is a value of type character

Display 2.4
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Type bool

 bool is a new addition to C++
 Short for boolean
 Boolean values are either true or false

 To declare a variable of type bool:

bool old_enough;
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Type Compatibilities

 In general store values in variables of the 
same type
 This is a type mismatch:

int int_variable;
int_variable = 2.99;

 If your compiler allows this, int_variable will
most likely contain the value 2, not 2.99
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int  double (part 1)

 Variables of type double should not be assigned
to variables of type int

int int_variable;
double double_variable;
double_variable = 2.00;
int_variable = double_variable;

 If allowed, int_variable contains 2, not 2.00



Copyright © 2007 Pearson Education, Inc. Publishing as Pearson Addison-Wesley Slide 2- 17

int  double (part 2)

 Integer values can normally be stored in 
variables of type double

double double_variable;
double_variable = 2;

 double_variable will contain 2.0
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char  int

 The following actions are possible but generally not 
recommended!

 It is possible to store char values in integer
variables

int value = 'A';
value will contain an integer representing 'A'

 It is possible to store int values in char
variables

char letter = 65;
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char  int,  Why it works?

character

Decimal 
value

Binary 
equivalent
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bool  int

 The following actions are possible but generally
not  recommended!

 Values of type bool can be assigned to int 
variables
 True is stored as 1
 False is stored as 0

 Values of type int can be assigned to bool
variables
 Any non-zero integer is stored as true
 Zero is stored as false
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Results of Operators

 Arithmetic operators can be used with any 
numeric type ( +, - , * , /, %)

 An operand is a number or variable 
used by the operator

 Result of an operator depends on the types 
of operands
 If both operands are int, the result is int
 If one or both operands are double, the result

is double
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Division of Doubles

 Division with at least one operator of type double
produces the expected results.

double divisor, dividend, quotient;
divisor = 3;
dividend = 5;
quotient = dividend / divisor;

 quotient = 1.6666… 
 Result is the same if either dividend or divisor is 

of type int
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Division of Integers

 Be careful with the division operator!
 int / int produces an integer result

(true for variables or numeric constants)

int dividend, divisor, quotient;
dividend = 5;
divisor = 3;
quotient = dividend / divisor;

 The value of quotient is 1, not 1.666…
 Integer division does not round the result, the 

fractional part is discarded!
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Display 2.5

Arithmetic Expressions

 Use spacing to make expressions readable
 Which is easier to read?

x+y*z       or    x + y * z 

 Precedence rules for operators are the same as 
used in your algebra classes

 Use parentheses to alter the order of operations
x + y * z     ( y is multiplied by z first)

(x + y) * z   ( x and y are added first)



Copyright © 2007 Pearson Education, Inc. Publishing as Pearson Addison-Wesley Slide 2- 25

Operator Shorthand

 Some expressions occur so often that C++ 
contains to shorthand operators for them

 All arithmetic operators can be used this way
 +=   count = count + 2;    becomes

count += 2;
 *=   bonus = bonus * 2;  becomes

bonus *= 2;
 /=    time = time / rush_factor;  becomes

time /= rush_factor;
 %=  remainder = remainder % (cnt1+ cnt2); becomes

remainder %= (cnt1 + cnt2);
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2.4

Simple Flow of Control
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Simple Flow of Control

 Flow of control
 The order in which statements are executed

 Branch
 Lets program choose between two alternatives
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Branch Example

 To calculate hourly wages there are two choices
 Regular time ( up to 40 hours)

 gross_pay  =  rate * hours;

 Overtime ( over 40 hours)
 gross_pay  =  rate * 40 + 1.5 * rate * (hours - 40);

 The program must choose which of these 
expressions to use
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Designing the Branch

 Decide if (hours >40) is true
 If it is true, then use 

gross_pay  =  rate * 40 + 1.5 * rate * (hours -
40);

 If it is not true, then use
gross_pay = rate * hours;
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Display 2.7

Implementing the Branch

 if-else statement is used in C++ to perform a 
branch

 if (hours > 40)
gross_pay  =  rate * 40 + 1.5 * rate * (hours -

40);
 else
 gross_pay = rate * hours;
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