L Chapter 9: React Router j

tq.l Introduction to React Roui:er;

% React Router is the standard routinj Iibrary for React app[ica.f:ions.

% It enables navigaiion between views of various components in a

React APPIicaﬁan ;

* It keeps the UL in sync with the URL.
* With React Rou.fer, we can build Single Paga Appiications (SPAs)
with mu.iﬁp[e pages without reioa,ding the browser.

¥* It allows us to deﬁne. routes, navigate between pages and pass
data u.sing URL Pa.ra.meiers.

CONTACT

Key Points :
lz’ React Router heips in buila'.f.ng dgna.mn.c and interactive web apps.
4 It Provf.cies a declarative way to handle routing in React.

M It enables navigation without fuﬂ. page reload (client-side rouﬁng).
M It supports nested routes, route parameters and dynmc routing .

==y

(9.1.1 What is Routing? |

* Roufing is the process of na.v@a.ft'nﬁ fr‘om one view or page to another 800 )
based on the URL. =

% In traditional web a.ppticaﬂon.s 4 mufing is handled b‘y the server. E “g

% In React (SPA), React Router handles raui:b'l.g on the client-side i

without refreshing the page.
How it Works?

User clicks on React Router It matches the It dﬁpla:ys the
a link or enters |—> interczpts the |—P| URL with the |— correspundirg
a URL URL dgfine.d routes companzni:
Exa,mE[e n

URL Component Rendered } React Router makes our
/ Home Component application behave like
/about About Component a multi-page website
/contact Contact Component without reloading pages.
Juser/1 User Component (with ID 1)
Key Takeaway :

5 : _ React Router allows us to build fast, dynamic and  user-friendly
'@\ applications by managing navigation between components using URLs.




9.2 Installation -

¥ To use React Router in our React appﬁcafion, we need to install
the react-router-dom Pa.ckage.

¥ React Router vé6 and above are built on f:op af the react-router-dom
pa.cka.ge.

¥ We will be using the latest version.
Steps to Install :

1. Opm terminal 2. Run the 3. Wait fcr the 5. Start using
in your Pro_jecﬁ —»| installation — Pa,cka.ge to be |—¥| tollodi —»| React Router
fofder command installed s i in your app

Installation Command :
Open your terminal and run the fm'..".awin.g command :

[ npm install react-router-dom

Verify Installation :
You can verify that the Pa.ckage is installed 53 cﬁ.ecki.rg the Pa.ckase.. Json ﬁ[e.

"depenencies": { ) R
“peagt”c "L8ax"; fVersion number 3
"react-dom": "~18.x.x", d_#___:f may vary. It will
"react-router-dom": "~6.x.x" & 5 be the latest f

} ‘\\ available version.’ /

L J e g s o

ImEorﬁinE React Router :
Affer installation, we can imporf the requ.ired'. componem‘.s from

rea.cf - r*ou,fer = dom .

import { BrowserRouter } from 'react-router-dom';
import { Routes, Route } from 'react-router-dom’;
import { Link } from 'react-router-dom';

import { useNavigate } from 'react-router-dom';

Key Points :
F M React Router is installed using the react-router-dom package.
~ Always use the latest stable version for better performance and bug fixes.

M Ensure your pro J‘ecf is created using Create React App or any React setup.
! %] After installation, import and start using the components for routing.

Ke‘g Takea.way =

E : '_ Installation af React Router is sfmpie and fasf. With a .single command,,
’@ we can add powerful routing capabilities to our React applications.

r




9.3 BrowserRouter )

% BrowserRouter is a router r'.m.,o.".emenfaﬁon that uses the HTML5

History API (pushState, replace$£afe and Popsf.aie) to keep the
UI in sync with the URL.

¥ It is the most conunonly used router in React a.pplim.tions.
¥ It enables clean URLs without the # sHmbo{. 1
% BrowserRouter should wrap the entire appli.caif.on. so that all L J

componenfs can access F‘Ol.l.tf‘.ﬂg fe.a.fures .

th_lt is B_rciw:serRoutle_r? |

BrowserRouter is a <Router> implementation that keeps your UI in
sync with the URL using the HTMLS History API.

It uses clean URLs and does not add any hash (#) in the URL.

L.

Synia.x -

/.d—m__/_“w“--v'-_“\_f"“\\
h8

i Hmp your entire i
¢ application inside
{/* All your routes and components */} [&--77" \ !

> <BrowserRouter>

<BrowserRouter>

‘f
i L)
| </BrowserRouter> '\\ to enable rouh'.ng b
i BT NP o
Example : i ol
r "
import React from 'react’; e
import { BrowserRouter } from 'react-router-dom’; o o ANy
: . : 1 \
import App from './App'; ,} Here, <BrowserRouter> :
': Provide.s raufi.n.g }.
function Main() { { functionality to the *
- L]
return ( il ; e !
{ entire a.-p‘phca.ﬁwn. g
<BrowserRouter> Y -
~ ¥
<App /> e I e e S
</BrowserRouter>
)5
}
o </ 2
export default Main;

How it Works?

User mvigaﬁes BrowserRouter It updates the UI Correct compan,enf
to a URL } listens to the P| without reloading > is rendered based
URL changes the page on the route
KeH Points :

[ M BrowserRouter uses HTML5 HLsi:ory API.
M It provides clean and user-friendly URLs.
M It should wrap the whole application.
M It is ideal fnr Prod.ucfion appiica.iions.

.

Keg_ Takeawaﬂ :

]
~ &

a A BrowserRouter is the founda.ff.an of rouiing in React. It keeps the UI
"B and URL in sync u.si.ns the HTML5 Hi.sfory API with clean URLs.




ﬁ. 4 Routes .

% In React Router vé and above, <Routes> is used to define
a set of routes.

% It is the replacement for the old <Switch> component.

% <Routes> looks through its child <Route> elements and
renders the best match.

% Only the first matching route is rendered.

| What are Routes? j

—

Each <Route> element maps a path to a component.

<Routes> is a comjnon.anﬁ that holds one or more <Route> elements.

Synf:a.x .

 CONTACT

] <Routes>
<Route path="/pathl" element={ <Componentl />} />
<Route path="/path2" element={<Component2 />} />
<Route path="*" element={<NotFound />} />

{/* For 404 pages */}

</Routes>
Example :
i import { BrowserRouter } from 'react-router-dom';
import { Routes, Route } from 'react-router-dom'; ,,»—--,/‘““\,--H\
import Home from './Home'; ,’l -
import About from './About'; l‘_, <Routes> checks }
import Contact from './Contact'; /  all the <Route> \
g . b i i
import NotFound from './NotFound'; ',_-.‘? Radiite bl il (,’
function App() { i bchi \
return ( i\} e (pest Wiz ’:'I'
<BrowserRouter> iy companem‘,. ,«'I
<Routes> \‘*--'-“___,Ah‘_#_,ﬁ--'
<Route path="/" element={<Home />} />
<Route path="/about" element={<About />} /> @00 h
<Route path="/contact" element={<Contact />} /> ' '
<Route path="*" element={<NotFound />} />
</Routes>
</BrowserRouter>
¥ @ O @
) l J
export default App;
How it Works ?
BrowserRouter Routes Ecia?ks Ft;séfm.q.'i:chmg ?‘W If no match,
saphined bl OB | 7| S0 mitehing | Route is =P Component is |—>| fallback (*)
Route selected rendered Route is used

Key Points :

M  <Routes> is used to define and group multiple <Route> elements.
(A It renders only the first matching route.

(M The * route is used to handle 404 - Page Not Found.

E The element prop is used to specify which component to render.

@

Keg Takeaway :

<Routes> Hef.Ps in managing mul'.ﬂ]afe routes in a React appiica.tion
It ensures only the best matching route is rendered, making routing

—
b} ! &
d lé *

aﬂlcianf and clean.




.‘7.5 Route

<Route> is used to define a single route in React Router.
It maps o URL path to a component.

When the URL matches the path, the component is rendered.
It is always used inside the <Routes> component.

It is the core bui[din.g block of rouf.in.g in React.

What is Route ? |

¥* ¥ ¥ Kk k

<Route> is a component that defines a mapping between a URL path
and a UI component.
When the current URL matches the path, the specified component is rendered.

Syntax : gl s Sulee e :
J T (SR8
{ path : The URL path
<Route Path—-"laafﬁ" element:{(ComPanenf >} /> *-..___f) to match (;; -— |
r\? element : The cumponenf <'i = &‘
\ to render i ==
Example : Same oA a e
import { BrowserRouter } from 'react-router-dom';
import { Routes, Route } from 'react-router-dom'; T
import Home from './Home'; /,""‘“/" i M
import About from './About'; [ Each <Route> defines
1

import Contact from './Contact';

1 . W 4
import NotFound from './NotFound'; / one route hen the ¢

. URL matches the

-~
g S

function App() { s e
return ( \
<BrowserRouter> { in element is o
<Routes> 1\\ rendered . ,I
<Route path="/" element={<Home />} /> M, o i

e P e o a

<Route path="/about" element={<About />} />
<Route path="/contact" element={<Contact />} />

<Route path="*" element={<NotFound />} />
</Routes?>
</BrowserRouter> < / >
)3
} :
export default App; :
L J

How it Works?

User enters BrowserRouter Routes checks I poth imatches, IF ws makek
e URL in the |—P |listens to the |—P| each <Route> |—P» correspondm.g = e ® Feuts
browser URL path component iy il s

rendered

M <Route> is used to map a path to a component.
M It is used inside the <Routes> component .
™~ Only the first matching <Route> is rendered.

[M] Use * path to handle 404 - Page Not Found.

Keﬂ Ta.kemuaﬂ :

-

_‘@'_ <Route> is the most imporfmf: compomnﬁ in React Router.

It connects URL _pa.t-‘:.s to com;mnenfs and makes mvigaﬁan possibf.e.




9.6 Link

<Link> is used to navigate between routes in a React application.
It is an alternative to the <a> tag.

It updates the URL without reloading the page.

It provides a smooth and fast navigation experience.

* % % % % 1

It is i'.mparted. from 'react-router-dom ' .
| What is Link ? |

<Link> is o component that is used to create navigaéion links
in React applications.

HOME ABOUT CONTACT ]
It is similar to <a> tag but prevents the page from relooding.

~

—— T i

Syntax : [ to: The path to
Ll Ses AR SARK TeEc LNk ! navigate to h‘.
o s> |le-——-- - [
<Link to="path">Link Text</Lin * Y Link Text : The text </>
i |

M to display J
ExmﬂPte 5 '\“___,o\___ S ,f\,.__/.__‘_df"-‘

-

import { BrowserRouter } from ‘react-router-dom’;
import { Routes, Route, Link } from 'react-router-dom';

import Home from './Home'; B e i e T T
import About from °'./About';

# LY
<Link> is used in
import Contact from './Contact’;

!

[
_;’ the mvi@nﬁan menuw
)

function App() { 3 to move between :"
return ( "\ different routes |
<BrowserRouter> -.} ; ; /!
<div style={{ padding: '2@px' }}» ! without reloading (‘.

<nav> \_ the page. .

<Link to="/r">Home</Link> | K&_,n_f\#Au-»x-/"

<Link to="/about">About</Link> |
<Link to="/contact">Contact</Link>
</nav>

<Routes>
<Route path="/" element={<Home />} />
<Route path="/about" element={<About />} />
<Route path="/contact” element={<Contact />} />

</Routes>
</div> CONTACT
</BrowserRouter> '
);
}
R export default App;
How it Works ?
User clicks hinel e It updates the URL S P dows:
on a <Link> infancapts; the in the browser e e reload
click rendered
K@y Points

M <Link> vaf.d.es na.vigaﬁan without fuﬂ page reload .
M It is imported from 'react-router-dom'.

[ Use the to prop to specify the path.

~

It improves performance and user experience.

KBH Ta.kea.wa.y .

Sy <Link> is the recommended way to naviga.fe between routes in React.
@" It keeps the o?up!ica.ﬁon fa_si, smooth and SPA—friendly.

-




.Ci] NavLink .

% <NavlLink> is an enhanced version of <Link> Pravi.ded 53 React Router .
% It automatically applies an active style to the link of the current route.
* It helps to highﬁght the active link in the mvigaﬁon menu .

% It accepts a className or sﬁyie based on whether the link is active. [ HOME ABOUT CONTACT ]
% It is imported from 'react-router-dom'.
| What is NavLink ? |
<NavLink> is a sloeciai component used fo create n.a.w'.ga.ft’on. links .
It knows when the link is active and applies sfy-"zs or classes automatically.
It is similar to <link> but with extra active link feo.fures.
Syntax :
A S R
- —" " = 2 i = 5 i o s ] / *
<NavLink to="path" className={{{ isActive }) => isActive ? 'active' : ''}» ” { sidadae i Was ».=
Link Text S ‘
= when the link Y
</NavLink> X )
Exg!fle H ‘\\‘ mufe ‘IJJ
( B ‘\.,_.f\._,/\-_‘_,m.__/
import { BrowserRouter } from 'react-router-dom';
import { Routes, Route, NavLink } from 'react-router-dom';
import Home from './Home'; R T
import About from './About’; ;’ Mol
import Contact from './Contact'; ! <Navlink> adds \
1} 1
3 ' p i ]
function App() { { an active' class *\I
hamge \  when the link is
<BrowserRouter> ‘.‘_a'? . y \
<div style={{ padding: '20px' }}> \ active. Use this ]
<nav style={{ display: 'flex', gap: '2@px', marginBottom: '28px' }}> I dlaes d e {y A
<NavLink to="/" className={{{ isActive }) => isActive ? ‘'active' : "'}>Homec</NavLink> '1\ PP !i'
<NavLink to="/about” className={{{ isActive }) => isActive ? ‘active’ : '’‘}>About</NavlLink> 3 sfyl{t.s b
<NavlLink to="/contact™ className={{{ isActive }) => isActiwve ? 'active’ : ''}>Contact</Navlink> ‘\\ ri
</nav> SN A
<Routes> ~ - “
<Route path="/" element={<Home />} /> .Qg
<Route path="/about" element={<About />} /> e
<Route path="/contact" element={<Contact /»} />
</Routes>
<fdiv» < >
</BrowserRouter>
bH
} L o
export default App; b

How it Works ?

P G o o React Router If the route Active cﬂass;’sf&ﬁ The active link
P 0 —> checks the — | matches the link,|—®| is appﬁed to the |—P| is h:ah[agﬁéea‘. in
current route isActive is true link the mvsgaim

Key Points :

E <Navlink > is used for mviﬂa.ﬁan J'u.sE like <Link>.

M It a.ufum.a.ﬁca.ﬂg knows when it is active.

E It helps to apply active styles or classes to the current link.
[M Use the isActive prop te apply dynamic styles or class names.

Key Takeawa.y :

o : " <NavLink> is the best way to create navigation menus in React applications.
’@\ It i.m)oroves user exlperi.snce By htﬁhb.sﬁfm.g the active route a.utama.fl.mﬂﬂ




9.8 Dynami,c Routes

e Dyna.mic Routes allow us to create routes with Fa.ra.mefers.
% They are u.se_,ﬁd when the URL contains dynamic values.
¥ In React Router, dynamic segments are dsfmsd using a colon (:)

% These Parmfer.s can be accessed in the componeni using useParams() .

ﬂ\’h@f are Dynmnrlc Routes ?1

[ Dynnmf.c Routes are routes that contain Pa.ram.zf.e.rs in the URL.
These parameters make the route flexible and reusable.
Example: /users/:id , /products/:productld

Syntax :

(
<Route path="/path/:paramName" element={<Component />} /> =

L

EXG.MPI':-E +
p ~
import { BrowserRouter } from 'react-router-dom';
import { Routes, Route, Link, useParams } from 'react-router-dom’;
function User() {
const { id } = useParams(); // get the dynamic parameter
return (
<div style={{ padding: '2@8px' }}> -
<h2>User Details</h2>
<p:User ID: {id}</p>
</div>
Y;
}
function App() {
return (
<BrowserRouter>
<div style={{ padding: '2@px' }}>
<h2>Dynamic Routes Example</h2>
<nawv>
<Link to="/users/101">User 1@1</Link> |
<Link to="/users/282">User 202</Link> |
<Link to="/users/3@3">User 383</Link>
</nav>
<Routes>
<Route path="/users/:id" element={<User />} />
</Routes>
</div>
</BrowserRouter>
B
}
| export default App; )

How it Works ?

{/}

Jusers/101
Route Parameter
P TP Vo N ===,
i/ \q
, :paramName is |
' £y
[} . ]
-a\} a dgrw.m.cc /
' ée-l' ]
[ parameter. )
\\___,i\_‘ﬂpl._,:\._-___f’
/"_“"/‘--“V—w‘"\.‘---.\

~
b

! useParams() s a
> hook that returns
\  an object of all
""" .:" URL parameters.
{ Here, we get the
"\ id from the URL. /‘

-
- SR
“'-...._-.- i

=
S~

(@00 1)
Dyrl.ami.c Routes Exampie

User 1€1 | User 282 | User 383

User Details
User ID: 181

' \

When You click on \I
User 101, the URL "*.\
becomes /users/101 and :'
the id is shown.

~, - -
- - - el -
Tl R L P

- -
T T e

a Link to /users/101 /users/ :id

id = 101 with the id value

[ User: didks on —>[ URL changes ]_’[Rguf Router m&h&s]_’[u&epmn m&]_’{cwm renders

|

Keg Points :

%} Dynamic routes are defined using :parameterName.

[ Parameters are accessed using useParams() hook .

%) They make routes flexible and reusable.

%] Useful for details pages, profiles, products, blogs, etc.

@

K%y ?&keawuy:

values in the URL and using them inside components.

:@,_ Dynamic Routes allow us to build powerful and flexible applications by passing ‘




9.9 Route Parameters

@ @

% Route Parameters are values passed in the URL to identify resources. [.BG ]
F 3 T.‘l.e& are deﬁ.rud in the route Pa.f.h using a eolon (:) faﬂuwe.d (T ".-I
by the parameter name. {PG.FOJTI.
¥ These parameters can be accessed in the component using useParams() . — —

E Usefui for displaying details of a specl.ﬁc item like user, product, post, etc.
[Whai are Route Parameters ?]

Route Pmters are dynmw Fa-rts of E’u URL — -
They allow us to pass specific values in the URL Y
and access them inside companznfs.

Exa.mpis: /fusers/101 , /products/55 /products/55
s T T
Syntax : p "
e \ ParmNm is ¢
{ the name-of the
<Route path="/path/:paramName" element={<Component />} /» |«---"~ 1 Lo /
H 1
L .\\ parameter. ’f-
Eram.ﬂa : Qe S R
- 3 - -
import { BrowserRouter } from 'react-router-dom'; /""'V"'*" =2 R
" e [ %
import { Routes, Route, Link, useParams } from 'react-router-dom'; :, iiseParomsl) returns ‘3
/! Component to display Product Details ;’ an af:u'ect con.ta.l'.n.in.g ‘-‘
function Product() { '\ all the tar ;':
const { id } = useParams(); // get the parameter j / |
- ~="1  from the URL {
eturn - l} rom . \
= N . . i
<div style={{ padding: '2epx' }}> ! Here, we gef the r;
<h2>Product Details</h2> \ {
<p>Product ID: {id}</p> J id ﬁ'om the URL. ’,'
</div> b -
T e o
)i .
) —_— >
function App() { .00
return (
<BrowserRouter:> Rnu.fc mes E"“"’F“
<div style={{ padding: '2@px"' }}>» Product 55 | Product 99
<h2>Route Parameters Example</h2>
<nav style={{ marginBottom: ‘'2@px' }}> Product Details
<Link to="/products/55" style={{ marginRight: 'l1@px"' }}»Product S55</Link> | Product ID: S8
<Link to="/products/99">Product 99</Link> e e
</nav>» N ~
<Routes> e e e et S
<Route path="/products/:id" element={<Product />} /> V3 i = \
</Routes> i When Sau click on "\‘
</div> -';Praducf 55, the URL becomes ¢
</BrowserRouters> }
i { / products/55 and the
} i id = 55 is displayed. r,.-"
export default App; ) ""»_‘__,\_ s 2 -
How it Works ?
g i
User clicks on URL changes to React Router mafches useParams() extracts Compomnf renders
a Link / products/ 55 /productsf:id id = 55 with id value
Keg Points :

[ Route Parameters are defumd in the path using a colon (:).

[ZI Access Pa.rmﬁers inside camponanf.s using useParams() hook .
M Makes routes dsmmic and reusable .

[ Commonly used for details pages (users, products, posts, etc.).
Key Ta.kec.wa.y :

_" = Route Parameters hel.p us build dym and ﬂe:u.us o.ppf&caﬁon.s.
z > Thesnﬂowusfapmvdusmthaum_m&ispiaﬂ spem:ﬁcdaéabmadmﬂwsemlues_




q.10 Qu.e.ry Parameters

O @

* Qu&ry Parameters are &y-mﬁm poirs added a.ﬁer the ? in the URL.

* They are used to pass optiomi data. to the next page .

% Multiple query parameters are separated by &. (=0 [ /search?q_uery=rencf.&pa.§e=—2-n
% They do not define routes, but provide additional information . — — 1 ]

¥ Access query ,oaramafers in React using useSearchParams() hook . Plﬂ; . Pl .

% Example: /search?query=react&page=2 = v M i

What are Query Parameters 7

Qwe.rs Parameters are appended to the URL oﬁar the 7.
M are in the form of key=value pairs.

They help to send non-necessary data in the URL.
nteyaremiparfafﬂurauiepaih. K. : 3

o e . e i . . B

Pt e £

ngry Pa.m.mefers are
used for search, ﬁ'il‘:erc'.ng,
sarémg, Pa.g&wiiﬂn,

—

Sgnfa.x :

{ chParams i
const [searchParams] = useSearchParams(); e /SW"C"‘??“”S react
4—-——"“ object that contains

// Returns a URLSearchParams object
! n.ﬂ.t.’:a query Pnra.rm:fars

“
{ @ /seoarch?query=react&page=2
1
i

(=] /Frocfuc ts 7catxsorg lupfops &sort =price

T e = T

——

—

——— e T

{ import { BrowserRouter, Routes, Route, Link } from 'react-router-dom’; ) r” BRI, B (e () \‘\
import { useSearchParams } from 'react-router-dom'; 1’ .=
| returns an oﬁjecf of 4
function Search() { 3 !
const [searchParams] = useSearchParams(); " J' tSPe URLSearchParams ‘|
const query = searchParams.get('query’); // ?query=... &=="" | which Frov'[ method E
const page = searchParams.get('page'); // Ppage=... j' ¥
\ like get(), has(),
return ( ?
<div style={{ padding: '2@px' }}> L getAll(), etc. o
<h2>Search Page</h2> i R s Gt ST
<p><b>Query:</b> {query || 'Mone'}</p> F.GG\ )
<p><b>Page:</b> {page || '1'}</p>
</fdiv>
}; QI.I.GPS Pu.ram.e.ﬁers EXDJ)’IF-’.G
}
Search React | Search MNode (Page 3)
function App() {
return
<BrowserRouter> Sz:r:ﬁ P
<div style={{ padding: '2@px' }}> i
<h2>Query Parameters Example</h2> auer'y: react
<nav>
<Link to="/search?query=react">Search React</Link> | Page: 1
<Link to="/search?query=nodefpage=3">Search Node (Page 3)</Link> - .
e |
e SR S O | (- - i oo A -h‘“\‘
<Routes> f,- When You cf.u:i "Search React”,
<Route path="/search" element={<Search />} /> {
</Routes> : ]# URL Egcoms /Sea.r‘ch?quzry rga.cﬁ
</dive \ and the values are read from the '.
</BrowserRouters { H
» ‘\\ query string . 7
export default App; ) e
-
How it Works ?
e ot
Usarvaliibs 4 URL changes to Rk P useSearchParams() Compm.enf uses
& hink ik —b | /search?query=react the p —» reads the query |—| these values and
paih. search
query parameters &page=2 porameters renders the result

Key Points :
( E’ Quzry Parameters come a.ﬂer 7 in the URL.
= Mu.':fipfe Pa.rwmfers are sepa.m.fed by &
E Thzy are accessed u.sm.g usgsga.rchpnrw() hook .
They are useful for search, fui.‘.ar Fa.sma.ém, sorting, etc.
M They do not affect route

Kﬂg Ta.keaway :
X I = Qu.era Porameters aﬂcw you to pass ext.ra., aFtiorm.q': i.nfarmaﬁan n ﬂ'l.s URL .

TRy They are easy to share, bookmark and very useful for dynamic applications.




9.11 Nested Routes

% Nested Routes allow you to define routes inside another route. @00 ]
* Thﬂy are H,.Sed. fo" c\rea.ﬁ.nﬂ C}LIM roufzs u.nder o Panznl F'Gl.lh. D Pamf Rﬂ“ia
*mmmumm&gdeumS(Ouﬂdf>_
S Useﬁ.u: f:u- buﬂ:ﬂn& !daw.fs like dashboards, settings pages, efc. + 3
* nl.eg 'I‘“P ha URE elructire olean and argnnizad. [;‘duhboard!pmﬁhJ [/d.u.ﬁ"hbmr\lﬂsfuh:l [fdudnboardfutﬂngt]
— — 2 J
r i
I_Wha.f are Nested Routes ? J | Child: CNested) Roubes ]
Nested Rout tes defined within another te . # e TR M
es Ooutes are rouw f L routle ‘/ (Ou—tiei /} A \. D Lnyuué
The parent route renders o layout and <Outlet />. j :\
The child routes are rendered inside that outlet. e praskiolaie e / ePafile |7 3
Example: /dashboard/profil | e e oA stats || |
X .' ashboard/profile e i ° | |
P x route congmn:nt & e 5 (()ufbef Jf> :
Synbox \_ s rendered. ;| Sellinge || |
Shrex: R . L ——— ! |
<Route path="parent" element={<ParentComponent />}> i
<Route path="child" element={<ChildComponent /»>} /> e <
<Route path="child2" element={<Child2Component />} />
</Route>

:Exmn‘oﬂe:

import { BrowserRouter, Routes, Route, Link, Outlet } from 'react-router-dom';

/{ Parent Layout Component
function Dashboard() {
return
<div style={{ padding: "28px" }}>
«h2»Dashboard</h2>
«nav style={{ marginBottom: ‘2@px' }}»
<Link to="profile" style={{ marginRight: '1Spx"' }}»Profile</Link> |
<Link to="stats" style={{ marginRight: '1Spx' }}>Stats</Link> |
<Link to="settings“:Settings</Link:>
</ nav»
<k S
{/* Outlet renders the matched child route */}
<Outlet /3
</fdiv>
b
}

/f Child Components

const Profile = () => <h3»Profile Page</h33;
const Stats = () =»> <h3»Stats Page</h3>;
const Settings = () =3 <h3»Settings Page</h33>;

function App() {
return
<BrowserRouter>
<Routes>

<Route path="/dashboard" element={<Dashboard />}>
<Route path="profile" element={<Profile />} />
<Route pathe"stats" element={<Stats />} />
<Route path="settings" elements{<Settings />} />
{/* Index Route */}

<Route index element={<Profile />} />
</Route>

<Route path="*" element={<h3>Page Not Found</h3>} />
</Routes> Vs
</BrowserRouters: i
)i !
: )
]
1

export default App;
\.

How it Works ?

N,

[ URL Structure

/dashboard }_ Pk
/dashboard/profile

/dashboard/stats Child
/dashboard/sethings Realioe

How it Llooks

URL: /dashboord
(@00

Dashboard
Profile | Stats | Setbings

| Profile FPage

URL: /dashboard/stats
@00

Dashboard
Profile | Stats | Sttings

Stats Page

URL fdﬂsﬁbﬂw'\d/sefﬁngs
X=X=]

Dashboard

Profile | Stats | Settings

Setbings Page

B e T e St e = S =

When no child path is matched |

(i.e., /dashboard), the index |

{

, route is rendered (Profile Pa_ge) ';:‘

e S S L S

; React Router mafches Dashboard component React Router maftches The child component
User navigates
; i —_— the parent route — is rendered — the child route —| s rendered inside
a a
( /dashboard) (with <QOutlet />) (Frufule / stats /u&ings) <Qutlet /> .

Key Points :

] Nested Routes are defined inside another <Route> .

A <Outlet /> is used in the parent component to render child routes.
() T’my hen‘?o in creating hﬂmf.s with reusable components .

[ Index route is used to render default child content.

%) Improves code organization and user experience.

Kay Ta.keu.waﬁ :

2 I '_ Nested Routes make it easy to build cumpf-ex UTs with iaynuis and sub-roufes.
' They allow child components to be displayed inside parent layouts using <Outlet /> .




9.12 Protected Rou.fes

*****'

;Whaﬁ is Protected Route ? ]

Protected Routes restrict access to certain pages based on authentication.
If the user is not authenficated, redirect to login page.

If the user is authenticated, allow access to the requested page.
Implemented using a wrapper component (PrivateRoute ).

Co.m.nwnlb- used in dashboards, proﬁle poges, seﬂ'x‘n.gs, etc

only by authenticated users.
Lhtﬂﬂtkeﬂjuxlted users oare f‘xﬁf‘ﬂtﬁd— éo tﬁg ngyl szsg
Aﬁﬁr ia&m, users aore mﬁd bﬂﬂk tl} H[E Paﬂ! th‘g

initially tried to access.

S_yﬂfa.x -

<Route path="/protected” element={<PrivateRoute>
<Prn‘tqctaanmPnnent I>

</PrivateRoute>} />

IPmtufcd. Routes are routes that can be accessed

Protected Route Flaw

B S

:}M checks authentication |
A and decides whether to ‘} User lags in l
" ] i
,“‘auow access or .-wi.//. 0
e IS N P Accass Granted

s

import Login from *./Login®;

import Dashboard from './Dashboard®;
import Profile from './Profile’;

import { useAuth } from './AuthContext';

/f PrivateRoute Component

const PrivateRoute = ({ children }) =» {
const { isAuthenticated } = usefuth();
const location = uselocation(};

if (lisAuthenticated) {
// Redirect to login, and save the current location
return <Navigate to="/login"

}
return children;

b

function app() {
return (
<BrowserRouter>
<Routes>
<Route path="/login"
<Route
path ="/dashboard”
alemente{
<PrivateRoute>
«Dashboard />
</PrivateRoute>
}
/>
<Route
path ="/profile"”
elementa{
<PrivateRoute>
<Profile />
</PrivateRoute>

}
Pt

element={<Login />} />

</Routes>
</BrowserRouter>

| export default App;

import { BrowserRouter, Routes, Route, Navigate, uselLocation } from

S/ custom auth context

state={{ from: location }} replace />;

<Route paths="*"" element={<Navigate to="/dashboard"

‘react-router-dom”

replace f»} />

How i Works ?

User tries to
access /dashboard

PrivateRoute checks

Keb- Points :

(" PrivateRoute is o

]
{f custom  component \“ & . .

i Exutpksm 1
N.net.m.:u..

tries fo aceess

Access Denied
Redireet to /login

Redirect to /dashboard

AuthContext (me,u[ﬂ)

import { createContent, useContext, useState } from
const AuthContext = createContext();

“react’;

export const AuthProvider = ({ children }) =>» {
const [isAuthenticated, setIsAuthenticated] = useState(false);
return (
chusthContext . Provider values{{ isAuthenticated, setIsAuthenticated })»
{children}
«</fauthContext . Providers
bH
h

| e¥port const useAuth = () => useContext{AuthContext);

e ———

e . i g Ty

[ uselocation() is used to store the page the
user tried fo access.

%) Aﬂu’ su;msﬁ.d Losin, redirect the wser back
to that page.

N

I ——-

in_Component (Redirect back after lagin) |

S P N S SO

\

import { uselLocation, useMavigate } from ‘react-router-dom';
import { useAuth } from './fAuthContext’;

const Login = () =» {

{ setIsauthenticated } = usefuth();
lecation = uselocation();

navigate = useNavigate();

from = location.state?.from?. pathname ||

const
COnst
const

const ' fdashboard”’ ;

const handleLogin = () => {
setIsAuthenticated(true);
navigate(from, { replace:
|
return |
«divz
<hZ»Login Page</h2>»
<button enClick={handleLogin}*Login</buttons

true });

If YES
Render the protected

component

|

</divy
h H
};
I_f NO Aﬁcr Losm_ redirect
Redirect to /fog{n e user back to the
and save the location original page

p=

Protected Routes improve security and user experience.

Use « wrapper component (PrivateRoute) to protect routes.

Unauthenticated users are redirected to login page.

Aﬁﬂf‘ .‘.ogh, users are redirected back to the page Huy nra'gi;mﬂs mq.tmﬁeﬂ
U:cﬁu'. for dashboards, proﬁl'.u, settings, and other private pages.

Takeaway :

Protected Routes ensure thal only authenticated users can access sensifive pages
They help in building secure and professional applications.




9.13 Redirects

'*' Redirects are used to na.uﬁln.fe. users ﬁ'ﬂm one route to another.
‘*' It is u_sefu.[ when a route is af.d., not valid, or access is restricted .
¥ In React Rouler, we use <Na.vr'.30.te /> component to redirect.

¥ It is also used n.ﬁu login, logout, or ﬁrm. submission .
'*' It uﬂpram wser sxpe-rm and maintains correct mﬁgnﬁion ﬂow

What are Redirects ? |

Redirects allow us to send users from one URL (route)
to another URL .

Iﬁhelpshhmzd[&tshmﬁdmuﬁss, n!dmu{:ss, or
after authentication actions.

______

User requests
Route (A)

User is sent fo
Another Route (B)

Com.mon U-SG CMGS
® Redirect after login
© Redirect after logout

7 i - e ©® Redirect from old routes
Synf.ax . I‘; Nnuigu.fz is a special .‘I to new roufes
H component used to ‘L © Handle invalid URLs
<MNavigate to="/path" replace={true | false} /> |«--= kY
ig P | P ; .} (404 pages)
\"_AI_ o _ P @ Frevent wnauthorized
~ 3]

import { BrowserRouter, Routes, Route, Mavigate } from ‘react-router-dom';
import Login from './Login’;
import Dashboard from °./Dashboard”;

import NotFound from './NotFound®;

function App() {

const isloggedIn = false; // change toe true after legin

return {
<BrowserRouter:»
<Routes>
<Route path="/login" element={<Login />} />
<Route path="/dashboard” element={
islLoggedIn ? <Dashboard /> : <Navigate to="/login™ replace />
} />

{/* 0ld route redirecting to new route */}

<Route path="/home” element={<Mavigate to="/dashboard” replace />} />
{/* 484 Page for invalid routes */}

<Route path="*" element={<NotFound />} />»

How it Works ?
1. User tries to access /dashboard without lcsi.n.

s

feoco 1 (eoco I
URL: /dashboard URL: /login
Checking authentication... [ __y, | Login Page
Q

Lagin.

2. User opens old route /home

(@eoo ] (eoo
URL: /home URL: /dashboard
This route is moved... —p Dashboard Fage

ale,

< /Routes>
</BrowserRouter> 3. User opens an invalid route
}i
¥ (eoo ) (eoco ]
Lo B LS S | 00y Ak URL: /404
R L G st P B X g i s e Page Not Found Not Found Page
;: i‘ﬁPl&CG={fr‘ue.} Vs rtplacg={ﬁlse‘3 \'I age Mo —
f‘ » replace={false} (default): Adds the new page to history. ‘\‘
,) User can go back to the previous page. r,'
L\P = replace={true}: Replaces the current page in history. “I J
i User cannot go back to the Pl"eln‘-aus page . ’.’
I S R R e | T p )y e i
low of Redirect
If condition fails,
User enters a URL Route is mafched Condition is checked <Naviga.|‘.a />
e == ° > | Cauthorization / valid route) | —% deicts 3
another route

Key Points :

( M Use <Navigate /> component to redicect users.
Redirects help in handling authentication, invalid routes and old routes.
&)

@ Redirects create a smooth and losn.m.f. mwan.fmn experience .

se replace={true} tlo vent wusers m qoi o icti age .
U to prevent going back to the restricted pag

e : ' Redirects guide users to the correct destination and prevent them
’@‘ fnwn q.cce.ssr'.rl.s unwanted or invalid pages .

1




9.14 404 Fa es

* A 404 Paﬁe (Not Found Pase) is o'.lq:loﬁed when

How 404 Page Works ?

a user tries to access a route that does not exist.
% It improves user experience by showing o custom
message instead of a blank page or error.
% In React Router, 404 Pages are implemented
using a catch-all route (*).

* It is u.suaﬂﬂ the last route in the <Routes>.

[ What is 404 Page ? |

A 404 H@Te s a page shown to the user when

|
the requested URL does not match any defined raute. | [ ony poth thal s not already
It tells the user that the page does not exist. i matched ﬁy other noufas;/f |

Synfo.x H

<Route path="*" element={<NotFound />} />J

Example :

d
import { BrowserRouter, Routes, Route, Link } from 'react-router-dom';

import Home from °./Home®;

import About from './About’;
import Contact from './Contact';
import NotFound from './NotFound';

function App() {
return (
<BrowserRouter>
<nav style={{ padding: '15px', background: '#fefefe’' }}»
<Link to="/" style={{ marginRight: '1Spx' }}>Home</Link> |
<Link to="/about" style={{ marginRight: ‘1Spx' }}>About</Link> |
<Link to="/contact">Contact</Link>
< /mavs
<hr />
<Routes>
<Route path="/" element={<Home />} />
<Route path="/about" element={<About />} />
<Route path="/contact" element={<Contact />} />
{/* 484 Route - Must be the last route */}
<Route path="*" element={<MotFound />} />
</Routes>
</BrowserRouter:>
bH
1
L export default App;

~ Notfound. js

import { Link } from 'react-router-dom®; E
function NotFound() {

return (
<div style={{ textAlign: 'center’,
padding: 'S@px' }}>
<hl style={{ color: 'red', fontSize: '72px' 40k </mi>
<h2»0pops! Page Not Founds</h2> <h2>Home Page</h2>»
<p>The page you are Looking for (P)wu‘:nm to our wehsite!</p>
does not exist.</p> ]
<Link to="/" className="btn"»Go to Homec/Link> fdive
</div> b
)i }
: export default Home;

Home..js CE.!M.FJAJ m
function Home() { m

return (

zdiv style={{ padding: '30px' }}>

export default NotFound;

(@00

404 Page Example

’f’nm + Cuildeard) maches LI' O ,'f'

m  Oops! Page Not Found
‘d!!ﬁl The page you are looking for

' y

When 404 Page. is shown ?

M When user enters an invalid URL.

M When the URL does not mafch
any defined route.

™M

fe.g., /proucts instead of /pmducﬁs).
When o user tries to access a

deleted or unavailable page.
Em.mpfc URLs

’. funknowﬂ

@ /about/team

@ /Pmducfsfiza

e /waﬂfrmdamfpaﬂt
Output (Invalid URL)

® O O | hitp://localhost:3000/unknoun

4O

Oops! Page Not Found

The page you are Iackmg for
does not exist.

How it Works ?

User enters Raask Ruitar If no match The * route is matched k0h. Fags
is rendered

g muﬁascnsbﬂm
Khﬂ Points :
[4 Use path="*" to handle all unmatched routes.
[4 Always keep the 404 route as the last route in <Routes>.
Igaan&auw—ﬁienﬁb-@ﬂ#mswiﬂtnpﬁauﬁagobunkarsoé&hom.
[4 404 Pages improve usability and look professional.

Kq& TaksGMMﬂ :
; 404 Rﬁr“ enswre users
o /_m-‘nﬁr—madwhma.page.
“BY " is not found and guide them
back to the right place.




915 Layoui Routes

E 3 Laguuf: Routes are used to creafe How La.youf Routes Work 7
common UI (header, footer, navbor)
that is shared across mulki _ User navigatas o <Outlet /> Complete
= 5 i*PLg Fross ::r nn::; —»| component is —»|  renders the |—® angﬂa
*Wsmdeabﬂnuﬁmmﬂiaﬂdmﬂdsr e randdared: | Cuclh st hid page. i3
SRl venckin: insice. & usivgy SOWIRL. 5 8 comnon. UD) roude Hplys
% This avoids repetition and keeps the
SR e g - (@00 Dashboard (Loyout)
'*-' Ver&l useﬁzl for du.sﬁbnards, admin Fn.n.e.f.-s, ﬁ‘ Home e e e e i i :
" e [ |
and multi page nppb.ca.fwns. ] i ! 1 )
o W a3 T e ! i ,
What is La.bmuf Route ?] B Users } <Outlet /> i E Benefits
! ||[ @ Avwids code repetition. |
A Loyout Route is o route that & Settings |{ i® Pt
rags SRR roilheghl d . J| © Keeps UI consistent.
i | UT. ® Easy to manage nwﬁgnﬁsn.
It uses <Outlet /> as o placeholder R e = ® Improves code structure
to render child compcnen}.s. {r The Pa.ren.f. route “I, @ P"'ff“é ﬁ’" dashboards,
,‘f (qum.f) renders “] admis pangle; andopps
Syntox : - / with multiple pages.
| . children treide { k :
<Route path="/parent” element={<Layout />} > ‘,AJ ] |
<Route path="childl" element={<Childl />) /> |~ | <Outlet />. J _\ ,__
<Route path="child2" element={<Child2 />} /> e = e

</Route>

Exonpls

import { ErowserRouter, Routes, Route, Link, Outlet } from

// Layout Component
function Layout() {
return {
<dive
<header style={{ background:
<hZ>My Dashboard</h2>
</header>
<div style={{ display:
<nav styles{{ width:

‘#1976d2°, coler: ‘white', padding:

"flex' }1»

‘288px', background:
padding: '15px', minHeight:
cul style={{ listStyle: ‘none', padding: @ }}»

‘ufefafe’,

"gevh' }}»

cmain style={{ flex: 1, padding: "28px' }}>
{/* child routes will render here */}

<Outlet />

</main>

<fdivs

<footer style={{ background: ‘#1976d2', color: ‘white',

textalign: ‘center', padding: ‘l1@px' }}>

® 2025 My Dashboard

</footer>

«fdiv>
)i
1

S/ Child Components
const Home = () => <hl>Welcome to Home Page</h2>;
const Analytics = () =» <hZ>Analytics Page Content</h2:;
const Users = () => <h23Users Page Content</h2s;
const Settings = () => <h2:>Settings Page Content</h2>;
function App() {
return {
<BrowserRouters>
<Routes>
{/* Layout Route (Parent) */}
<Route element={<Layout />}>

<Route path="/" elements{<Home />} />

<Route pathe”/fanalytics™ elemente{<analytics />} />
<Route path="fusers” element={<Users />} />
<Route path="/settings” element={<Settings />} />

</Route>
{7/* aes Page */}
<Route path="*" element={<h2>Page Not Found</h2:>} />
</Routes:
</BrowserRouters>

' H

‘react-router-dom’;

<1i style={{ margin: "1@px 8' }}»<Link to="/’">Home</Link></1i>
<li style={{ margin: '18px 8" }}»«Link to="/fanalytics">Analytics</Link></1i>
<1i stylea{{ margin: "18px "' }}»<Link to="/users®»Usersc</Link></1i>
<1l style={{ margin: "18px " }}»<Link to="/settings">Settings</Link></1ix
<ful>
</navy

% URL Structure

/ — Home (inside Layout)
/anolytics  — Analytics Fage
Susers -+ Users Pﬂge
‘1Spx’ }p> /settings — Setlings Page
How it Look
URL: /analytics
@00

i}RiJ /hsers
[ Nole]
My Daoshboard

Analytics Users Pa.ge

S Content

Sciﬂngs

How it Works ?
User visits React Router Layout <Outlet /> Complete page
a URL matches the can?xxwenl is renders the with shared
8 route rendered child route UI is shown

Kéﬂ TBkeammqys =

[4 Lagout Routes help create shared UI for multiple pages.
[M They use <Oublet /> to render child routes.

[21 Iﬁqwﬂvus rtu&a&ﬂﬂy, nuﬁnfnﬁnﬂﬂﬁﬁg, and wuser experience .
[ Essential Jor dashboards, admin ponels, and complex apps

@

Use Lagout Routes to build consistenf and ;rquSﬂbﬂai afpﬁbnikm;.

H
1
export default App; [ ~ -
: B

Keep your components modular and your code clean!




q.16 Na.viga.ﬂon Architecture

¥ Navigation Architecture in React Router defines how the

% It involves components, routes, links, history, and rendering
wrkin.sfo&efﬁer.

% Understanding this archifecture helps in building scalable

High Level Navigation Archifecture

&

Router

ur

St (Rt Loge) Dilged
* React Roufer uses a declarafive rwf.u‘ta appmodl {F H“‘&':b‘ \:
¥ The architecture is buill around o few core cmmpis i_{s_zf'ff_‘_h__'ﬂ“i‘“'___'__‘ _‘?fff’jj_j
| What is Navigation Archifecture ? | G i 3
pages (routes) and how the corresponding components © Link/NavLink : Used to navigate between roufes. Good .
are rendered in the UT. @ Rouler Cnmmrrpmuufﬂmimbhsmuhns Em
It th g tate : @ Outlet ¢ Placeholder to render matched child roufes.
e W:Z" Z""’“i“' A i Bl | by Wtk oF ialion. s Bk Tt to clean, fast, and
{ ! © WNavigation : Programmatic way fe navigate. user-friendly apps.

Architecture Flow

Exu.m]ple Architecture in React Router

import { BrowserRouter,
from “react-router-dom’;

-
1. User clicks a link or enfers a URL

LS J }
v

function Layout() {

Routes,

Route, Link, Outlet, useMavigate }

1. Router

\ i : function app() { Provides md.mﬂ contaxt
return { T
P + ~ <BrowserRouters to the aﬂphm
ouler coplbures ']UE'M <Layout /> {/* Parent Layout =/}
&% 2 o </BrowserRouter> 2 Rmfel.‘ _a
st L Holds all the Route o=

Components of Architecture

w&ﬂi& .

3. The Router checks the routle return {
& Nouter o o s 3 Roufe P,
con szwrut-.on ¢header stylee{{ background: "E1976d2', color: ‘white', padding: '1Spx' }}» Deﬁ.vm a Pﬁﬁ' and the <f>
: + e chi»My Appe/his
<navs component to render.
P ~ <Link tow"/" stylee{{ marginRight: "15px’, color: ‘'white" }}>Hosec/Link>
y <Link too®/about” stylee{{ marginRight: '1Spx’', color: ‘white’ })sAboute/Links 4 2
4. It malches the URL with the iLink to="/contact™ style={{ color: “white® }}sContacte/Link> 4. Link / Navlink
a{gﬁn.zd routes . fnav> Ulsad inabi
</ header> 5 'ﬁr
- emain style=({ padding: '2@px' }}>
: {/* Child routes render here */} E==3
5 If matched, the cwmpmzﬁnﬁ el 5. Outlet i
curn'wwd is rendered . </mnine Renders mafched child {‘ JI
\ J —
* cfooter styleo{{ padding: "18px', background: '®f2f2f2', textalign: ‘center' }}» roufe in f.llf!nt !ng!
2025 My App
L . </ foaokers A
6. History is updated to keep track of ot 6. History {D
the navigation . % Manages navigation
h i J
+ /7 Pages state (back, forward).

[?.UIBMW\JM‘O%M.]

const Home = () = ch2:Home Page</h2»;
const About = () = <h2>About Page</his;
const Contact = () => <hiI>Contact Pagec/h2>;

function AppRoutes() {
return {
<Routes path="/" element={<Layout />)>
<Route index elements{<Home /3>) />
tRoute path="about™ slementc{<About [} />
<Route path="contact” element={<Contact />} />

\ o,

Na.vigaﬁon _@Pes

@ Declarative ngaﬁm
and NavLink .

© Frogrammatic Nevigation — Using

—+ Using Link

</Route? -
/Rroutes> s
L,‘MH -.Brm.aerr"l'omg:ﬁm —PBQ:J'C.M,
¥ Refresh.. A
export default AppRoutes;
How it Works 7
' R Boute matchin . M L
o g m.f:rmpb.xres_' £ ching nlc}mdwnpmmi_'Hawis -_-..Urusu‘pda.fs
to a URL the raauasf is Iparfarm.ecf is rendered for the user |' I
h, J
}(é‘l‘.'j POI‘ILLE -

Nﬂyisatm Architecture connects URLs to UI components.
Router is the heart of the architecture.

Routes ‘define: the shrucbire of e applisabion.
&Mumb&sméed’.muimswdhgmishm\g

Good architecture improves nala&dciy u.nn‘. mnh\‘.uj.rnbiﬁfs.

RNEREEE

Koy Tkeomosy -

Y

1
= 3 stmgNa.v{?aﬂumArdﬁtecbmmw
"\smﬂlnangatmx clean code, and better
3 mwmﬁa@lapp&&uﬁm

fj’ Pian. your routes, [a.‘tjcmf.s and nmsafm ﬂow Pmperiy fo bwlq‘. Po-mrﬁrf a-n-a‘- user= n-en-dlg Eeaci nﬁps" \-:



