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TABLE 2-4

EScape Sequences

SCape sequences

Newline Cursor moves to the beginning of the next line
Tab Cursor moves to the next tab stop
Backspace Cursor moves one space to the left

Cursor moves to the beginning of the current line {(not
the next line)

Return
Backslash Backslash is printed

Single quotation Single quotation mark is printed

Double guotation Double guotation mark is printed
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lavo-Way (if...else) Selection

oction takes the form:

atement?
ession 1S , statement] is executed

statements
is a reserved word
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iwo-Way (if...else) Selection

FIGURE 4-3 Two-way selection
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Example: if Statement

Worite a program that prompts the user to input an integer between 0 and 35. If
the number is less than or equal to 9, the program should output the number;

otherwise, it should output A for 10, B for 11, C for 12...and Z for 35. (Hint:
Use the cast operator, static cast<char> (), for numbers >= 10.)
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Nested if

e control statement in

lated with the most
ent that has not been paired
an
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itional Operator (?:)
(2 :) takes three

e conditional operator:

SEcfen ] YTCE Slon2 : expression3

e S=ionl is , the result of the
itional expression is expression?2.
wise, the result is expression?3

cout<< ( (No%2==0) ?2”70dd” : "Even”) <<endl;
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switch Structures

tructure: alternate to if-else

ssion is evaluated first

ssion determines which
is taken

ression is sometimes called the selector
ession value can be only integral

lue determines which statement is selected
ecution

= A particular case value should appear only once
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Swartch Structures (continued)

statements may follow a case label

ded to turn multiple
gle compound statement

statement may Or may not appear
each statement

’ , ,and are
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switch Structures

statements]

statements2

statementsn

default statements

1 ETNE
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Example: switch

Write a program that mimics a calculator. The program should take as input
two integers and the operation to be performed. It should then output the
numbers, the operator, and the result. (For division, if the denominator is

zero, output an appropriate message.) Some sample outputs follow:

3+ 4 =
13 * 5 = 65
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Looping (Repetition)
Structure

The general form of the statement is:

for (initial statement; loop condition; update statement)

statement

The initial statement, loop
condition, and update statement are
called loop control statements

" initial statement usually initializes a

variable (called the loop control, or
indexed, variable)

In C++, is a reserved word
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Looping (Repetition)
Structure (continued)

initial
statement

loop update

I
false

.

?

FIGURE 5-2 for loop
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Looping

4.14  (Factorials) The factorial function is used frequently in probability problems. The factorial

of a positive integer 7 (written z! and pronounced “z factorial”) is equal to the product of the posi-

tive integers from 1 to #. Write a program that evaluates the factorials of the integers from 1 to 5.
Print the results in tabular format. What difficulty might prevent you from calculating the factorial
of 20?
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Looping (Repetition)
Structure

The general form of the statement is:

while (expression)
statement

is a reserved word

= Statement can be simple or compound
= Expression acts as a decision maker and is

usually a logical expression

= Statement is called the body of the loop
= The parentheses are part of the syntax
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Llooping (Repetition)
Structure (continued)

true IHEI

false

:

FIGURE 5-1 while loop

= Infinite loop: continues to execute endlessly

= Avoided by including statements in loop body that
assure exit condition is eventually false
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Looping (Repetition)
Structure

General form of a

do

statement
while (expression);

The statement executes first, and then the
expression is evaluated

To avoid an infinite loop, body must contain a
statement that makes the expression false

The statement can be simple or compound

Loop always iterates at least once
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Looping (Repetition)
Structure (continued)

:
® -

false

\

?

FIGURE 5-3 do...while loop
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ehoosing the Right Looping
Structure

ops have their place in C++

or can determine in advance the
umber of repetitions needed, the for loop is the

orrect choice

ou do not know and cannot determine in advance
e number of repetitions needed, and it could be
10, Use a while loop

ou do not know and cannot determine in advance
the number of repetitions needed, and it is at least
one, use a do. . .while loop
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Predefined Functions

» predefined mathematical

fined functions are organized into
ate libraries

= I/O functions are in iostream header
‘m Math functions are in cmath header
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Example: Predefined Functions

Show the value of x after each of the following statements is performed:
fabs ( )
= floor( ))E
fabs ( );

ceil( );
fabs( );
ceil( K
ceil( -fabs( + floor( ) ) D),
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efined Functions

id functions: do not have a return type

not use a statement to return a value
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Function Prototype

Function prototype: function heading without the body
of the function

Syntax:

functionType functionName (parameter list);

It is not necessary to specity the variable name in the
parameter list

The data type of each parameter must be specified
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Void Functions

Void functions and value-returning functions have
similar structures

= Both have a heading part and a statement part

User-defined void functions can be placed either
before or after the function main

If user-defined void functions are placed after the

function main

= The function prototype must be placed before the function
maln

A void function does not have a return type

. statement without any value is typically used to
exit the function early

Formal parameters are optional
A call to a void function is a stand-alone statement
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Example: Functions

5.41  (Distance Between Points) Write function distance that calculates the distance between
two points (x1, y1) and (x2, y2). All numbers and return values should be of type doubTe.

A player rolls two dice. Each die has six faces. These faces contain 1, 2, 3, 4, 5, and 6

spots. After the dice have come to rest, the sum of the spots on the two upward faces is
calculated. If the sum is 7 or 11 on the first throw, the player wins. If the sum is 2, 3,
or 12 on the first throw (called “craps”), the player loses (i.e., the “house” wins). If the
sum is 4, 5, 6, 8, 9, or 10 on the first throw, then that sum becomes the player’s
‘point.” To win, you must continue rolling the dice until you “make your point.” The

player loses by rolling a 7 before making the point.
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Value Parameters

irameter is a value parameter
orresponding actual parameter is

1as its own copy of the

program execution
value parameter manipulates the data stored in

Malik, D.S, C++ Programming: From Problem

Analysis to Program Design, Third Edition 26



ence Variables as
Parameters

ameter is a reference parameter
ory address of the corresponding

INg program ex

ges to formal parameter will change the
ponding actual parameter

lon to manipulate data
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ecursive Definitions

ving a problem by reducing it to

=nx(n-1)! if n>
efinition of factorial in equations (1) and
called a recursive definition

ion (1) is called the base case
‘@ Equation (2) is called the general case
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