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The C Programming Language
Chapter 3

(material from Dr. Michael Lewis, William & Mary Computer Science)
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Overview

 Booleans

 Comparison Operators

 Conditional Expressions

 if Statement

 while/for/do Statements

 switch Statement

3

Python vs. C vs. C++ vs. Java

4

Booleans
 in C, true represented by 1 and false by 0

5

Booleans
 warning due to narrowing conversion

 _bool or _Bool introduced, but it’s an add-on

 when printing a bool (alias for _bool), 0 or 1 is output
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Booleans
 true and false exist as constants
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Boolean Operators
 logical AND: &&

 logical OR: ||

 logical NOT: !

 be sure to use && and ||, as & and | are bitwise operators
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Boolean Operators

9

Comparison Operators
 can’t use a <= x <= b in C

▪ interpreted as (a <= x) <= b, where the first part returns 0 or 1
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Comparison Operators
 may get a warning at compilation

 output

11

Comparison Operators
 Python version

12

Assignment Expressions
 be careful with == and =
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Assignment Expressions
 can be useful in some instances

14

Numerical Value of Boolean Expression
 recall short circuiting

 C/C++ always returns 0 or 1 for boolean expressions, but 
Python may return a different result

 Python return the first value it encounters that allows it to 
determine the truth of an expression

 Python: n = 3.14 (first value that determines truth of expr)

 C/C++: n = 1

15

Conditional Expressions
 also called ternary expressions

 

 above is equivalent to

 or the Python statement

 place Boolean expression in parentheses for clarity (K&R)

16

Conditional Expressions
 example used for assigning max of two numbers
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Conditional Expressions
 example used for handling the singular/plural of hours
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Statements and Blocks

 { } to delimit blocks (e.g., if body, while body, etc.)

 indentation irrelevant, though customary for blocks
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Statements and Blocks

 errors for accessing variables outside of scope

20

if Statement

 similar to Python, except
▪ parentheses around condition

▪ else if instead of elif

 curly braces may be omitted for body with single statement
▪ similarly for while and for

▪ may be clearer to use them anyway

21

if Statement

 example

22

while Statement

 example

23

Increment/Decrement Operators

 ++ and –

 behavior depends on whether they are prefix or postfix 
operators
▪ ++n (prefix increment) means increase n by 1 and use the resulting value

▪ n++ (postfix increment) means use the value of n and then increase by 1

▪ --n and n-- behave similarly

24

Increment/Decrement Operators

 ++ and --
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for Statement

 more general than for in Python
▪ equivalent to while statement

 no iterable objects in C

26

for Statement

 for and while statements

27

for Statement

 common to have temporary local loop variable

28

do while Statement

 condition checked at end of loop

 guaranteed to be executed at least once

29

break Statement

 terminates execution of the smallest enclosing loop or switch

30

continue Statement

 terminates execution of the smallest enclosing loop
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switch Statement

 no analog in Python

 multiway decision statement

 checks value against constant int expressions and branches 
accordingly

 executed as follows
▪ control expression is evaluated

▪ if value matches a case label, the program jumps to the case block

▪ if the value is not a match for case label, the default block is executed

▪ if no default case, no statements will be executed

32

switch Statement

33

switch Statement

 all cases executed due to lack of break statements between 
cases

 corrected:

34

switch Statement

 can use fall through behavior to our advantage
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