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function f(x) {return x*x}

<script>
function add(x,y) {return x+y;};
function multiply(x,y) {return x*y;};
function operate(op,x,y) {

return op(x,vy);};
document.write (operate(add,3,2));
</script>

Output: 5

View also https://www.w3schools.com/js/js functions.asp



https://www.w3schools.com/js/js_functions.asp

<!DOCTYPE html>

<html>

<body>

<script>

function toCelsius (fahrenheit) {
return (5/9) * (fahrenheit-32);

}
document.write (toCelsius) ;
</script>
wo JavaScript Fur X | & Tryit Editor va X
</body>
@ localhost:8084/JSDemo/
</html>

function toCelsius(fahrenheit) { return (5/9) * (fahrenheit-32); }




’a CAWINDOWS\Desktopjs4.html - Microsoft Internet Explorer

<HTML> ] File Modifica ¥isualizza Preferiti  Strumenti 2 ‘
€ -2 - QA AGS B S 8 -
<HEAD> | Inditizzo [&] C:wINDOWS \Desktophisd. bt | @vai || Collegamenti »
<SCRIPT> Table of Factorial Numbers [
function fact(n) { 1t
if (n==1) return n; e
return n*fact(n-1); Sim190
6!1=720
} 71=5040
8!=40320
</SCRIPT> 91=362830 -
</HEAD> I@ Operazione completata ,_,_LE‘ Risorse del computer 4
<BODY>
<H2>Table of Factorial Numbers </H2>
<SCRIPT>

for (1=1; i<10; i++) {
document.write (1+"!'="+fact (1)) ;
document.write ("<BR>") ;

}

</SCRIPT>

</BODY>

</HTML>




Hoisting is a JavaScript mechanism where variables and
function declarations are moved to the top of their scope
before code execution.

The hoisting mechanism only moves the declaration. The
assignments are left in place.




Function statements

The function statement declares a function.

OUTPUT:

This function has
been hoisted

hoisted();fi:>

function hoisted () {

console.log('This function has been hoisted.');

};

Function declaration are hoisted




A JavaScript function can also be defined using an expression.
A function expression can be stored in a variable:
var X = function (a, b) {return a * b};

After a function expression has been stored in a variable, the
variable can be used as a function: product=x (2, 3) ;

Functions stored in variables do not need function names, as they
are always invoked (called) using the variable name.

var fundef = function () {

document.write ('Hello') ;

};

OUTPUT:
fundef (); T

Hello




Function expressions and hoisting

Function expressions load only when
the interpreter reaches that line of code.

OUTPUT:
fundef () ; |:> "TypeError: expression is not
a function

var fundef = function () {

console.log('This will not work.');

};

Function expressions are not hoisted




Arrow functions

e function multiplyByTwo (num) { return num * 2;}

Possible redefinitions:

e const multiplyByTwo=function (num){ return num * 2;}
* const multiplyByTwo= (num) => { return num * 2;}

* const multiplyByTwo= num =>{ return num * 2;}

* const multiplyByTwo= num => num * 2;

Usage (in all cases): multiplyByTwo (4) ;




<script> OUTPUT:
twodArray = [1,2,3,4]; 1,2,3,4

document.write( twodArray) ; 2,4,6,8
document.write( "<BR>") ;

document.write( twodArray.map( num => num * 2) );
</script>

<script> OUTPUT:
twodArray = [1,2,3,4]; 1,2,3,4
document.write( twodArray) ; 2,4
document.write( "<BR>") ;

document.write( twodArray.filter( num => num % 2 == 0));

</script>




More examples

<script> OUTPUT:

multiplyByTwo=function (num) { return num * 2;} 12
document.write( multiplyByTwo (6)) ; 246,
document.write ("<BR>") ;

myArray=[1,2,3];

document.write (myArray.map (multiplyByTwo)) ;
</script>
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In JavaScript, an undeclared variable is assigned the
value "undefined" at execution and is also of type
"undefined".

a ReferencekError is thrown when trying to access a
previously undeclared variable.

<script>
var tO=typeof (x) ;

var x=3;

OUTPUT:
t1=tYPGOf (x) ; undefined, number, string
x="pippo" ;
var t2=typeof (x);

document.write (t0+", "+tl+", "+t2+"<br>") ;
document.write(z); —=> NO OUTPUT:

reference error

</script>;



Variable scope 1

x=10; always global

var x=10; function scope (global if external to
any function)

let x=10; block scope ES 6




» Variables declared with var live in their
function scope (which, if outside any
function, is global)

» Variables declared with let have block scope
instead of function scope (ES 6)

 \Variables declared without var or let are
always global.

—




Hoisting is a JavaScript mechanism where variables and
function declarations are moved to the top of their scope
before code execution.

The hoisting mechanism only moves the declaration. The
assignments are left in place.

var X,

var x=10;
x=10;

Variable declarations are processed
before any code is executed.




Variable scope

{ var x = 2; }
// x CAN be used here

{ lety = 2; }
// y can NOT be used here




Variable scope

try {
p2 = (n,s) => document.write(n+":"+s+"<br>");

pl = (n) => document.write (n+'"<br>");
// code here can NOT use carName
function £ () {

var carName="volvo"
q(carName); // code here CAN use carName

}

£():

pl (carName) ; // code here can NOT use carName
} catch (err) {

p2 ("ERROR" ,err .message) ;
OUTPUT:

volvo




var x = 10;
/l Here x is 10

{
X =2:
/| Here x is 2

}

/| Here x is 2

var X = 10;
/[l Here x is 10

{
var X = 2;
/| Here x is 2

}

/| Here x is 2

var Xx = 10;
/[l Here x is 10

{
let x = 2;
/l Here x is 2

}

/[l Here x is 10




Variable scope - example 1

try {
p2 - (n,S) => document.write (n‘l'":"‘l'S‘l'"<br>"),°

pl = (n) => document.write (n+"<br>") ;
function £() {
a = 20;
var b = 100;
}

OUTPUT:
£(); 50
pl(a);, e
pl ("<hr>") ; ERROR : b is not defined
pl(b);

} catch (err) {
p2 ("ERROR" ,err.message) ;




Variable scope - example 2

try {
p2 — (n,S) => document.write(n+":"+s+"<br>");

pl = (n) => document.write (n+"<br>");

function f£() {

pl(a); |:> NO OUTPUT:
ERROR: a is not defined

a = 20;

var b = 100;

}
£()
} catch (err) ({
p2 ("ERROR" ,err .message) ;




Variable scope - example 3

try {
p2 — (n,S) => document.write(n+":"+s+"<br>");

pl = (n) => document.write (n+"<br>");

function f£() {

1(b); —» OUTPUT:
P ( ) undefined
a = 20;

var b = 100; because of hoisting!

}
£()
} catch (err) ({
p2 ("ERROR" ,err .message) ;




Variable scope - example 4

try {
p2 — (n,S) => document.write(n+":"+s+"<br>");

pl = (n) => document.write (n+"<br>");

pl (b) ;
function { NO OUTPUT:
ERROR: b is not defined
a = 20;
var b = 100;

}
£()
} catch (err) ({
p2 ("ERROR" ,err .message) ;




<script>
p2 = (n,s) => document.write(n+": "+s+"<br>");
x=null; // DEF 1
function £() {

var x = "A"; // DEF 2

pP2(2,"x in £ "+x);

{ var x=1; // DEF 3

p2(3,"x in inner block in f "+x);

}
p2(4,"x in £ "+x);
} UTPUT:
1: null
p2(1,x); 2:xinfA
3: xininner block in f 1
£0); 4:xinf1
P2 (5,x) : 5: null

</script>




Variable scope - example 5B
MM-MIEII!I“-

var x=1

varx="A'

let x=1

var x=1

x=null - .
X=

let x=null
var x=null let x=1

var x=1

letx="A"

let x=1

null
null

null

null
null

null

null

null

[EEY

[EEY

null
null

null

null
1

null

null

WHY?

(*)

(*) A let variable cannot be redefined with a larger scope in an inner block.

Why then | can put let in def 1 without problems?




<script>
p2 = (n,s) => document.write (n+":"+s+"<br>");
function f£() { OUTPUT:

x = "A": // DEF 1 1:xin fA

ERROR:Cannot access 'x' before initialization

p2(1l,"x in £ "+x); \\\\\\ﬂ

{ p2(2,"x in inner block in f "+x);
let x=1; // DEF 2
}
p2(3,"x in £ "+x);
}
try {

£();
} catch (err) {

p2 ("ERROR" ,err .message) ;
} </script>
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| NON Untitled -
Oy Q| @ || &

@ Firefox File Edit View History Bookmarks Window Help
Add-ons XA

“— [CERN @ file://Users/ronchet/Downlo;  Sign In To Firefox... @ n Q
v Toggle Tools X%l
« » . Page Info -4 Inspector X¥C
this is a web page, greeting thc consuic Web Console X %K
Debugger X¥Z
Network X ¥E
Style Editor Or7
Performance Ors
Storage Inspector Oro
Accessibility Or2
Remote Debugging
Browser Console o8
Responsive Design Mode X #M
Eyedropper
Page Source ®U
Get More Tools

<!DOCTYPE html>
<html>
<head>
<meta charset="UTF-8">

<title>CSS-P
demo</title>

</head>
<body>

<hl>this is a web page,
greeting the console

<script>
console.log ("HELLO")
</script>

</body>

The Javascript console

Firefox

< > C @ (@ file:///Users/ronchet/Downloads/prova.htmi

this is a web page, greeting the console

Esercizio14.3.pdf X javascript - how to display w

oee % | | Q search I @O ® W @ =

@ O Inspector Console [ Debugger N Network > [J] *** X
@] Y Filter Qutput -ﬁ-
Errors Warnings Logs Info Debug CSS XHR Requests

@ Navigated to file:///Users/ronchet/Downloads/prova.html

HELLO prova.html:19:17
@ Navigated to file:///Users/ronchet/Downloads/prova.html
HELLO prova.html:18:17

» &0



<!DOCTYPE html>

<html>
<head>
p <meta charset="UTF-8">
Chrome File Edit View History Bookmarks People Tab Window Help [ 35 &) .
©0® o csspomo |, Wavs Show Bookmarks Bar 0%8 }‘ e <title>CSS-P
v Always Show Toolbar in Full Screen QO #F demo</title>
&€ 5 C O File| us s * 6 % 5
Reload This Page ®R | TR </head>
| Enter Full S ~RF | T
| ;cne;llgizecmn :ol Enio <body>
oomin + . -
this is a web page, ZoomOu = S <.h1>th:|.s is a web page,
e greeting the console
BT View Source X3%U <script>
' Developer Tools AW ]|
Inspect elements X#C console.log ("HELLO")
Allow JavaScript from Apple Events < / scr :Lp >
</body>
The Javascript console
Chrome
&~ = (@ File| /Users/ronchet/Downloads/prova.html w 6 9 8 0 (4]
Responsivey 686 x 573  100% v Onlney & : [ @] Consoe » : X
[ © top v
HELLO prova.html:10

this is a web page, greeting the console >
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JavaScript is confusing for developers coming
from Java or C++, as it's all dynamic, all runtime,
and it has no classes at all.

It's all just instances (objects).

Even the "classes" we simulate (introduced in
ES5) are just a function object.

from developer.mozilla.org




Javascript objects as data structures

Javascript objects are
collections of named values (properties)

var person = {firstName:'"Dorothea",
lastName: "Wierer", birthyear:1990};

Javascript objects can contain also methods

var person = {firstName:'"Dorothea",
lastName:"Wierer", birthyear:1990,
fullName: function() {return this.firstName

+ " " + this.lastName;}};




Accessing properties

person. firstName

IS equivalent to

person["firstName"] ;

and to

var x="firstName";

person|[x] ;




Dynamic management of objects

You can dynamically add new properties to an existing
object by simply giving it a value.

var person = {firstName:"Dorothea',

lastName:'"Wierer", birthyear:1990};
person.birthplace="Brunico;

You can also delete existing properties.

delete person.firstName;




Hence, Javascript objects can also be created empty
and populated later.

var person = {};
person. firstName="Dorothea";

person. lastName:"Wierer";
person. birthyear:1990;
person. fullName=function() ({

return this.firstName + " " +
this.lastName;} ;




If you come from a language like Java, where
objects are instances of classes, you will notice
that the "Object" notion of Javascript is quite
different!

For instance:

* you can not change the structure of a Java
object, but you can change the structure of
a JavaScript object!

* you cannot have objects without class in
Java, but you do in JavaScript!




Other ways to create object

var objectl = new Object() ;
Object.defineProperty (
objectl, 'name',6 ({
value: "AA",
writable: false
}) g
objectl.name = 77;

document.write (objectl.name) ;

E\)AUTPUT: if writable:true: %UTP UT:

(but no error)




Object constructors: templates for creating objects of a
certain type (somehow similar to the concept of "class").

function Rectangle(w, h) {

this. width=w: :/ Instance variables
this.height=h;

this.area=function() {return this.width*this.height}
ﬂ‘
h

— method
a=new Rectangle(3.4); a.area() => 12 a.width=>3




<script>
p = (n,s) => document.write(n+":"+s+"<br>");
function Rectangle(w, h) {
this.width=w;
this.height=h;
this.area=function () {
return this.width*this.height}

}

a=new Rectangle(2,3); OUTPUT:
b=new Rectangle (2, 3); 6:6
10:6

p(a.area() ,b.area())
a.area=function () {return this.width*5}
p(a.area() ,b.area())

</script>




f 6080 @im)O|

[(x Q] CElements Console Sources Network » PoX

e —— - @
E_powrm x 1 Using the console
9 <script>
10 function Person(first, last ) {
11 // property and method definitions
12 this.name » {
: T
;; B PYY™
16 this. fullconstructor Person p
17 } hasOwnProperty  Object Lw ﬂ Elements  Console Sources Network Performance Memory » ¢ X
18 let personl = Ne™ i cPrototypedf r —
19 .
20 :7::2};&“‘”'“propertyIsEnweroble [El prova.html x
21 </body> ‘tolLocaleString 5 <title>CSS-P demo</title>
toString 6 </head>
{} Une 15, Column 12 e b <body>
i Console What's New defineGetter 8 <hl=this is a web page, greeting the console</hl>
e e— {— - ! 9 <script>
¥ © top y—defineSetter__ . 10 function Person(first, last ) {
—lockupGetter__ S & | // property and method definitions
» = 1message Dorothel  1ookupSetter__ 12 this.name = {
> personl.__proto__ 13 *first': first,
» © 1usermes... £ 0) (ri>Tullneme 14 ) ‘last' : last
© Noerrors Tl nene 15 ;
’ eersonl lfuIl 16 this.fullname= function () {return this.name.first+" "+this.name.last};
A No warings ] 17 }
» O 1info 18 let personl = new Person(‘'Dorothea', 'Wierer');
19 personl.name. first="AAA";
£ No verbose 20 console. log(personi.fullname());
21 </script>
22 </body>
23 </html>
24
25
{} Line 18, Column 20 [4]
: Console What's New X
4 © top Yy @ | Fiter Defauit levels v o3
» = 1 message AAA Wierer prova.html:2@
> personl. fullname()
>
© 1usermes "AAA Wierer"
€© Noerrors
A No warnings
» @ 1info
¥ No verbose



Objects

The approach we have shown 1s not the most

efficient in terms of memory allocation, as for every
Rectangle we instantiate the area method!

It would be better to use the “prototype” feature.

Rectangle.prototype.area=function|() {

return this.w*this.h




