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This lecture covers the following:
• Introduction to PHP
• Incorporating PHP with HTML
• PHP Data Types
• PHP Expressions
• PHP Operators
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• Open-source server-side scripting language (which means it's free!)
• Executed on the web server

• Designed primarily for web development
• Can also be used as a general-purpose programming language

• Free to download and use

https://www.php.net

HyperText Preprocessor (PHP)
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PHP files can contain text, HTML, CSS, JavaScript and PHP code.
• PHP code is executed on the server, and the result can contain HTML / CSS / 

JavaScript to be returned to the browser
• PHP files have the .php extension

PHP Files
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• Generate dynamic page content
• Create, open, read, write, delete, and close files on the server
• Collect web form data
• Send and receive cookies
• Add, delete and modify data in supported databases (i.e., MySQL, Microsoft SQL, 

PostgreSQL, etc.)
• Control user-access
• Encrypt data
• Produce output results other than HTML, such as images, PDF, XML, etc.

PHP Uses
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• Widely-used server-side scripting language
• Runs on multiple platforms (Windows, Linux, UNIX, macOS, etc.)
• Supported by most web servers used today (Apache, IIS, etc.)
• Supports a wide range of databases
• Free to download and use (because it's open source!)

Why PHP?
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PHP Basic Syntax and Case Sensitivity
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PHP code is embedded within the <?php and ?> tags anywhere in a HTML 
document (with .php extension).

<?php
// PHP code goes in here

?>



PHP Example
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<!DOCTYPE html>
<html lang="en">
<head>

<title>My First PHP</title>
</head>

<body>
<h1>My First PHP Page</h1>
<?php

echo "Hello World!!!";
?>

</body>
</html>

my-first-php.php



PHP Example
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<!DOCTYPE html>
<html lang="en">
<head>

<title>My First PHP</title>
</head>

<body>
<h1>My First PHP Page</h1>
<?php

echo "Hello World!!!";
?>

</body>
</html>

my-first-php.php



PHP Variables
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In a programming language, variables are used to store data values.
• All PHP variable declarations must begin with the dollar symbol ($), followed by 

the name of the variable.
• Unlike some programming languages, PHP variable types are dynamic and can be 

easily changed.

$ex = 42; // ex is now a Number
$ex = 'bar'; // ex is now a String
$ex = true; // ex is now a Boolean value



PHP Variables

11

After the dollar symbol ($), all PHP variables
• must start with a letter of the alphabet or the underscore (_) character
• must only contain alphanumeric characters (A-Z, a-z, 0-9) or underscores
• cannot contain spaces
• are case sensitive ($a and $A are two different variables)



PHP Comments
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Like most programming languages, comments can be used to better explain 
snippets of code, making it more readable in the process.
• Comments can also be used to prevent execution when testing alternative code.

2 types of comments in PHP:
• single line comments (start with //)
• multi-line comments 

(encapsulated in between /* and */)

<?php
// single line comment

/* multi-line
comment

*/
?>

<?php
/** Declare variables $x and $y, then give
* them values. After that, perform
* mathematical addition and assign result to
* new variable $z.

*/
?>
$x = 5;
$y = 6;
$z = $x + $y;



PHP Output
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PHP output can be used to generate text or HTML content to be sent to and 
displayed in the client browser.

2 ways of giving output in PHP:
• echo
• print

PHP output can also contain HTML markup:

<?php
echo "Hello world!";

print "Hello world!";

<?php
echo "This line is broken<br>into two
lines.";

// OUTPUT:
/* This line is broken

into two lines.
*/



PHP Expression Block
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A PHP expression block allows one to embed an expression's value into HTML.
• Use <?= => block

• Example:

<?= expression ?>

<?php
$page_title = "PHP Expression Block";
?>
<!DOCTYPE html>
<html lang="en">
<head>
<title><?= $page_title ?></title>
</head>
<body>

<h1><?= $page_title ?></h1>
<p>Calculated result is: <?= (5 * 5); ?></p>

</body>
</html>



PHP is a loosely typed language; variable's type need not be declared ahead of 
time.
• PHP automatically converts the variable to the correct type, depending on its 

value.
• PHP variables can take on any of the following data types:

• String
• Integer
• Float (floating point numbers, includes Double)
• Boolean
• Array
• Object
• NULL

PHP Data Types
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A string (or text string) is a series of characters like "John Doe".
• Strings are written with quotation marks (single or double is fine).
• PHP variables can take on any of the following data types:

• Quotes can be used within strings if they do not match those surrounding the 
string.

PHP DATA TYPES

Strings
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$name = 'John Doe'; // using single quotes
$name = "John Doe"; // using double quotes

$str = "It's alright"; // single quote within double quotes
$str = "His name is 'John'"; // single quotes within double quotes
$str = 'His name is "John"'; // double quotes within single quotes



There are some reserved single character escape sequences for use in strings:

PHP DATA TYPES

Strings: Escape Characters
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// Example
$str = "His name is \"John\".\n";

Escape Character Output

\' Single quote

\" Double quote

\\ Backslash

\n Line feed

\t Horizontal tab



An integer data type is a non-decimal number.

• size is platform dependent
• -2,147,483,648 to +2,147,483,647 for 32-bit Integers
• -9E18 to 9E18 for 64-bit Integers
• size can be determined using constant PHP_INT_SIZE, maximum value with PHP_INT_MAX, 

minimum value with PHP_INT_MIN
• must have at least 1 digit and must not have a decimal point

• can either be positive or negative, optionally preceded by a sign (+ or –)
• PHP does not support unsigned integers

• can be specified in four different formats:
• decimal (base 10)
• hexadecimal (base 16, prefixed with 0x)
• octal (base 8, prefixed with 0)
• binary (base 2, prefixed with 0b or 0B)

PHP DATA TYPES

Integers
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PHP DATA TYPES

Integers
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$a = 1234; // decimal number
$a = 0123; // octal number (decimal: 83)
$a = 0x1A; // hexadecimal number (decimal: 26)
$a = 0b11111111; // binary number (decimal: 255)

// As of PHP 7.4.0, integer literals may contain underscores between digits for
// better readability.
$a = 1_234_567; // decimal number



A floating point number (also known as "float", "double", or real number) is a 
number with a decimal point or a number in exponential form.

Some numeric operations can result in a value represented by the constant NaN.
• This result represents an undefined or unrepresentable value in floating-point 

calculations.
• Any loose or strict comparisons of this value against any other value, including 

itself, but except TRUE, will have a result of FALSE.
• NaN should not be compared to other values, including itself. It should be 

checked for using is_nan().

PHP DATA TYPES

Floating Point Numbers
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$a = 1.234;
$b = 1.2e3;
$c = 7E-10;
$d = 1_234.567; // as of PHP 7.4.0



PHP DATA TYPES

Floating Point Numbers
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<?php
// Invalid calculation, this will return NaN since acos() only accepts range [-1, 1]
$nan = acos(8);
var_dump($nan, is_nan($nan));

/**
* var_dump() displays structured information about one or more expressions 
* including their types and values
*/
?>

php-is-nan.php

NOTE
acos() returns a numeric value between 0 and π 
radians for values between -1 and 1. If the value of x
is outside this range, it returns NaN. 



PHP DATA TYPES

Floating Point Numbers
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<?php
// Invalid calculation, this will return NaN since acos() only accepts range [-1, 1]
$nan = acos(8);
var_dump($nan, is_nan($nan));

/**
* var_dump() displays structured information about one or more expressions 
* including their types and values
*/
?>

php-is-nan.php

NOTE
acos() returns a numeric value between 0 and π 
radians for values between -1 and 1. If the value of x
is outside this range, it returns NaN. 



Boolean variables represent a logical entity and can have one of two values: true
or false.
• often used in conditional testing

PHP DATA TYPES

Boolean
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$a = true;
$y = 5;
$z = 6;
($y == $z); // false



PHP DATA TYPES

Boolean
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<?php
// Check if the variable's type is Integer
$a = 9000;
var_dump(is_int($a));

echo '<br>';

// Check #2
$b = 90.0;
var_dump(is_int($b));
?>

php-bool.php



PHP DATA TYPES

Boolean
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<?php
// Check if the variable's type is Integer
$a = 9000;
var_dump(is_int($a));

echo '<br>';

// Check #2
$b = 90.0;
var_dump(is_int($b));
?>

php-bool.php



An array stores multiple values in one single variable.

Numerically indexed arrays are zero-based; this means first item is stored in index 0 
($students[0]), second in index 1 ($students[1]), etc.

PHP DATA TYPES

Arrays
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// this creates a numerically indexed array
$students = array("John", "Mary", "Michael");
// or
$students = ["John", "Mary", "Michael"]; // more common convention

$name = $students[0]; // assigns "John" to $name
$students[0] = "Eric"; // modifies first item in $students to hold "Eric"



An object is a data type which stores data and 
information on how to process that data.
• In PHP, an object must be explicitly declared 

using the class keyword.
• A class is a structure that can contain properties 

(variables) and methods (functions).

PHP DATA TYPES

Objects
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// Example: Person class
class Person {
// properties
private $name;
private $age;

// methods
public function set_name($name) {

$this->name = $name;
}

public function set_age($age) {
$this->age = $age;

}
}

/**
* To instantiate a new instance of
* a class (i.e., create an
* object), initialize using the
* new keyword
*/

$obj = new Person();



PHP DATA TYPES

Objects
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<?php
class Person {

// properties
private $name;
private $age;

// methods
public function __construct($name, $age) {

$this->name = $name;
$this->age = $age;

}

public function set_name($name) {
$this->name = $name;

}

public function get_name($name) {
return $this->name;

}

php-object.php

public function set_age($age) {
this->$age = $age;

}

public function get_age() {
return $this->age;

}

public function introduce() {
echo "This person's name is " . $this->name;
echo "<br>This person's age is " . $this->age;

}
}

$obj = new Person("Mike Rallison", 32);
$obj->introduce();

NOTE
The __construct() function/method is a special method 
in classes called a constructor. Whenever an object is created 
from a class, the constructor is automatically invoked.



PHP DATA TYPES

Objects
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<?php
class Person {

// properties
private $name;
private $age;

// methods
public function __construct($name, $age) {

$this->name = $name;
$this->age = $age;

}

public function set_name($name) {
$this->name = $name;

}

public function get_name($name) {
return $this->name;

}

php-object.php

public function set_age($age) {
this->$age = $age;

}

public function get_age() {
return $this->age;

}

public function introduce() {
echo "This person's name is " . $this->name;
echo "<br>This person's age is " . $this->age;

}
}

$obj = new Person("Mike Rallison", 32);
$obj->introduce();

NOTE
The __construct() function/method is a special method 
in classes called a constructor. Whenever an object is created 
from a class, the constructor is automatically invoked.



Null is a special data type which can have only one value: NULL.
• A variable of data type NULL is a variable that has no value assigned to it.
• If a variable is created without a value, it is automatically assigned a value of 

NULL.
• Variables can also be emptied by setting the value to NULL

PHP DATA TYPES

Null
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$str = "Hello World";
var_dump($str);
$str = null;
var_dump($str);



gettype() returns the type of the PHP variable value.
• Arrays and objects are explored recursively with values indented to show 

structure.

gettype()
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// Example
<?php

$data = array(1, 1., NULL, new stdClass, 'foo');

foreach ($data as $value) {
echo gettype($value), "\n";

}

?>

// Syntax
gettype ( mixed $value )

php-gettype.php



gettype() returns the type of the PHP variable value.
• Arrays and objects are explored recursively with values indented to show 

structure.

gettype()

32

// Example
<?php

$data = array(1, 1., NULL, new stdClass, 'foo');

foreach ($data as $value) {
echo gettype($value), "\n";

}

?>

// Syntax
gettype ( mixed $value )

php-gettype.php



var_dump() displays structured information about one or more expressions that 
include its type and value.
• Arrays and objects are explored recursively with values indented to show 

structure.

var_dump()
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// Example
$x = 28;
$str = "Hello World";
var_dump($x, $str);

// Syntax
var_dump(mixed $expression [, mixed $...])



var_dump()
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<?php
$x = 28;
$str = "Hello World";
$names = array("John", "Mary", "Michael");

class Person {
public $name;

public function __construct($name) { $this->name = $name; }
public function doSomething() { echo $this->name; }
}

$obj = new Person("Jackie");
var_dump($x, $str, $names, $obj);
?>

php-var_dump.php



var_dump()
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<?php
$x = 28;
$str = "Hello World";
$names = array("John", "Mary", "Michael");

class Person {
public $name;

public function __construct($name) { $this->name = $name; }
public function doSomething() { echo $this->name; }
}

$obj = new Person("Jackie");
var_dump($x, $str, $names, $obj);
?>

php-var_dump.php



An expression is a combination of values, variables, and operators, and functions 
that results in a value.
• The computation is called an evaluation.
• For example, 5 * 10 evaluates to 50.
• Expressions can also contain variable values.

Expressions can return various types of values, including numbers, strings, and 
Boolean values.

PHP Expressions
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$x * 10

// Examples
20 * 6 // evaluates to 120
"John" . " " . "Wick" // evaluates to "John Wick"
(10 > 5) // evaluates to TRUE



Literals: 
• simplest form of expression
• numbers are written as whole 

numbers or floating points

• strings are text, written within double 
or single quotes

PHP Literals and Variables

37

10.50
1000

"John Wick"
'John Wick'

Variables:
• evaluates to the value that has been 

assigned to it

$age = 20;
$name = "John Wick";



• Arithmetic Operators
• Assignment Operators
• Comparison Operators
• Logical Operators
• String Operators

PHP Operators
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Arithmetic operators are used to perform arithmetic between variables and/or 
values. Assuming $x = 5,

PHP OPERATORS

Arithmetic Operators

39

Operator Description Example Result

+ Addition $y = $x + 2; $y = 7
- Subtraction $y = $x - 2; $y = 3
* Multiplication $y = $x * 2; $y = 10
/ Division $y = $x / 2; $y = 2.5
% Modulus (Division remainder) $y = $x % 2; $y = 1
** Exponentiation $y = $x ** 3; $y = 125
++ Increment $y = ++$x; $y = 6
-- Decrement $y = --$x; $y = 4



Assignment operators are used to assign values to variables. Assuming $x = 10
and $y = 5,

PHP OPERATORS

Assignment Operators
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Operator Example Same as Result

= $x = $y; $x = 5
+= $x += $y; $x = $x + $y; $x = 15
-= $x -= $y; $x = $x - $y; $x = 5
*= $x *= $y; $x = $x * $y; $x = 50
/= $x /= $y; $x = $x / $y; $x = 2
%= $x %= $y; $x = $x % $y; $x = 0



PHP OPERATORS

Comparison Operators
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Comparison operators are used in logical statements to determine equality or 
difference between variables or values. Assuming $x = 5,

Operator Description Example

== is equal to
$x == 8 is false

$x == "5" is true

=== is equal to and of the same type $x === "5" is false

!= is not equal to $x != 8 is true

<> is not equal to $x <> 8 is true

!== is not equal to or not of the same type $x !== "5" is true



PHP OPERATORS

Comparison Operators (cont'd)
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Comparison operators are used in logical statements to determine equality or 
difference between variables or values. Assuming $x = 5,

Operator Description Example

> is greater than
$x > 8 is false
$x > 5 is false

< is less than
$x < 8 is true
$x < 5 is false

>= is greater than or equal to
$x >= 8 is false
$x >= 5 is true

<= is less than or equal to
$x <= 8 is true
$x <= 5 is true



Logical operators are used to determine the logic between variables or values.
Assuming $x = 6 and $y = 3,

PHP OPERATORS

Logical Operators
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Operator Description Example

&& and
($x < 10 && $y > 1) is true
($x < 5 && $y > 1) is false
($x < 5 && $y > 4) is false

|| or
($x == 5 || $y == 5) is false
($x == 6 || $y == 5) is true
($x == 5 || $y == 3) is true

! not !($x == $y) is true



PHP OPERATORS

String Operators
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// . (dot) operator can be used to add (concatenate strings)

$fname = "John";
$lname = "Doe";
$full_name = $fname . " " . $lname; // result: John Doe

/* .= operator can also be used to add (concatenate strings) */
$name = "John";
$name .= " Doe"; // result: John Doe

/* adding a number and a string will return a string */
$x = 1;
$y = "Hello";
$z = $x . $y; // result: 1Hello
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Source: comic.browserling.com
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