
  1

Control Statements: Part 2
Logical Operators 

Chapter 5
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We will discuss:

● for loops

● do … while loops

● Control statement switch (if, if-else)

● break and continue statements

●
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for loops

for loops are counter controlled loops

Syntax: 
    for (initialization; condition; increase)
     Statement;

Example:consider the following code fragment:

int n, i;
cout << "Enter a positive integer: ";
cin >> n;

if (n <= 0) { return 1; }

for (i = 1; i < n; i++) {

cout << i << " squared is " << i * i << endl;

}
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for loops

for loops are counter controlled loops

Syntax: 
    for (initialization; condition; increase)
     Statement;

Example:consider the following code fragment:

int n, i;
cout << "Enter a positive integer: ";
cin >> n;

if (n <= 0) { return 1; }

for (i = 1; i < n; i++) {

cout << i << " squared is " << i * i << endl;

}

i is control variable

loop continuation condition

executes after each 
iteration of the loop



  5

for loops

for loops are counter controlled loops

Syntax: 
    for (initialization; condition; increase)
     Statement;

Example:consider the following code fragment:

int n, i;
cout << "Enter a positive integer: ";
cin >> n;

if (n <= 0) { return 1; }

for (i = 1 int i = 1; i < n; i++) {

cout << i << " squared is " << i * i << endl;

}
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for loops

A common mistake is to put semicolon (;) at the end of the 
for loop “heading”

int n;
cout << "Enter a positive integer: ";
cin >> n;

if (n <= 0) { return 1; }

for (int i = 1; i < n; i++); {

cout << i << " squared is " << i * i << endl;

}
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int, unsigned int, and size_t 

int is the type used for representing integer values
depending on operating system it might occupy 16 bits or 
more

If it occupies 16 bits, then the smallest it can get is -215 (i.e. -
32 768), and the largest is 215-1 (i.e. 32 767).

unsigned int represents non-negative integer values, 
hence if 16 bits are used for it, then the smallest value it can 
represent is 0 and the largest is 2*215-1 (i.e. 65 535).

size_t if defined to be an unsigned integer with enough 
bytes to represent the size of any type. So some developers 
tend to use it to represent indexes, because they have the 
guarantee that they can represent their desired size or index 
of an array or a vector.
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Converting int to string

Sometimes we find it more convenient to store a number as 
a string.

We can use C++ Standard Library function to_string 
(from header <string>):

see the program stringExample.cpp 
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More on Formatting

Stream manipulator setw(5) specifies that the next output 
value should be placed into a field width of 5.
The field is right justified by default.

If we want to change the output to be left justified, use left.

If at some point we decide to change the output to be right 
justified, use right.

Example:
cout << setw(10); 
cout << "****\n";
cout << left; 
cout << "****\n";
cout << right; 
cout << "****\n";
Important: don’t forget to include iomanip library

Output:
      ****
****
****
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do … while loop

Example: 

unsigned int a{0};

do ( n > 0 ) {

   cout << a << endl;
   a += 10;  

} while ( a < 101);

Important: don’t forget the semicolon at the end!

do ... while loops execute at least once



  11

switch statements
Syntax: 
switch(<var>) {

case <expr
1
>:

code here
[ break;]

...

case <expr
N
>:

code here
[ break;]

default:
code here

}

expr
1
, ... expr

N
 must be an ordinal value (i.e. its 

type must be int, char, or bool)

Important: without the break 
statements, each time a match 
occurs in the switch, the 
statements for that case and 
subsequent cases execute until 
a break statement or the end 
of the switch is encountered.
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switch statements

Let’s see these silly examples and play with them: 

switchExample_1.cpp
switchExample_2.cpp 
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break and continue statements

The break statement, when executed in a while, for, 
do .. while or switch, causes immediate exit from that 
statement.

Common uses: 
● to escape early from a loop, or
● skip a remainder of a switch
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break and continue statements

The break statement, when executed in a while, for, do 
.. while or switch, causes immediate exit from that 
statement.

Common uses: 
● to escape early from a loop, or
● skip a remainder of a switch

The continue statement, when executed in a  while, 
for, or do .. while , skips the remaining statements in 
the loop body and proceeds with the next iteration of the 
loop (if possible).
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break and continue statements

Final touches:

● In the while loops, the program evaluates the loop-
continuation test immediately 

● In the do .. while loops, the program evaluates the 
loop-continuation test after each consecutive iteration 

● in the for loop, the loop-continuation test is performed first, 
then the iteration, then the increment expression is 
executed, then the loop-continuation test is performed, etc.
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break and continue statements

We already saw the break statements used in programs, 

see page 187, Section 5.10.2 for example on continue 
statement use.
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Logical Operators

Logical Operator Name Syntax in C++

(a > 7)  (b < 5) conjunction a > 7 and b < 5
a > 7 && b < 5

(a > 7)  (b < 5) disjunction
a > 7 or b < 5
a > 7 || b < 5

(a > 7) negation ! (a > 7)

Important: do not use double inequality in C++ (it worked in 
Python, it doesn’t work correctly in C++),
i.e. instead of -1 <= a <= 5 write a >= -1 and a <= 5
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Operator Precedence and Associativity
Operators Associativity Type

::   () left to right primary

++     – – 
static_cast<type>() 

left to right postfix

++     – –   ! right to left unary (prefix)

*  /  % left to right multiplicative

+   – left to right additive

<<   >> left to right insertion / extraction

<   <=   >=   > left to right relational

==   != left to right equality

&& left to right logical AND
|| left to right logical OR
?: right to left conditional

=   +=   -=   
*=   /=   %=

right to left assignment
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In-class work

Develop a program that would count how many of each A, B, 
C, D, and F grades were received by students on a test. 

● Use while (cin >> grade) loop to allow the user to 
enter as many grades as he or she wishes.

When ready to terminate, the user should press
<ctrl> Z (Windows) or <Ctrl> d (Mac OS/Unix/Linux) then press 
Enter.

● Use the switch statement in your code!

● Start your program by declaring/initializing the following 
variables:

size_t grade;
size_t as{0}, bs{0}, cs{0}, ds{0}, fs{0};
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In-class work

Exercise 5.19 (Calculating the value of ):
Calculate the value of  from the infinite series

Print a table that shows the value of  approximated by 
computing the first 200,000 terms of this series.

How many terms do you have to use before you first get a 
value that begins with 3.14159 ?

Comments: 
1. let’s assume that the 0th approximation is 4, 
the 1st is 4 – 4/3, etc.

2. Note that 

π =4− 4
3
+ 4
5
− 4
7
+ 4
9
− 4
11

+…

4− 4
3
+ 4
5
− 4
7
+ 4
9
− 4
11

+…=4(1−1
3
+ 1
5
−1
7
+ 1
9
− 1
11

+…)



  21

HW assignment

1) Exercise 5.13
2) Exercise 5.16

Suggested exercises
(not for grade, but the questions related to these will appear 
on a quiz or a test):
1) Chapter 5, 
    Summary and all Self-Review Exercises (pages 203-205) 
2) Chapter 6, Exercises: 5.9, 5.10, 5.22, 5.23
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This work is licensed under a Creative Commons 
Attribution-ShareAlike 3.0 Unported License.

It makes use of the works of Mateus Machado Luna.
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