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Lexical	analysis	is	the	process	of	converting	a	sequence	of	characters	in	a	source	code	file	into	a	sequence	of	tokens	that	can	be	more	easily	processed	by	a	compiler	or	interpreter.	It	is	often	the	first	phase	of	the	compilation	process	and	is	followed	by	syntax	analysis	and	semantic	analysis.	During	lexical	analysis,	the	source	code	is	scanned	character
by	character	and	grouped	into	tokens	based	on	the	rules	of	the	programming	language.	These	tokens	represent	the	basic	building	blocks	of	the	program's	syntax,	such	as	keywords,	identifiers,	punctuation,	and	constants.	The	lexical	analyzer,	also	known	as	a	lexer	or	tokenizer,	is	responsible	for	performing	lexical	analysis.The	output	of	the	lexical
analysis	phase	is	a	stream	of	tokens	that	can	be	more	easily	processed	by	the	syntax	analyzer,	which	is	responsible	for	checking	the	program	for	correct	syntax	and	structure.	Lexical	analysis	is	an	important	step	in	the	compilation	process	because	it	ensures	that	the	source	code	is	properly	formatted	and	that	the	tokens	it	generates	can	be	easily
understood	and	processed	by	the	compiler	or	interpreter.Syntax	analysis,	also	known	as	parsing,	is	the	process	of	analyzing	a	string	of	symbols,	either	in	natural	language	or	in	a	computer	language,	according	to	the	rules	of	formal	grammar.	It	involves	checking	whether	a	given	input	is	correctly	structured	according	to	the	syntax	of	the	language.	In
natural	language	processing,	syntax	analysis	is	used	to	analyze	and	understand	the	structure	of	sentences	in	a	language.	It	involves	identifying	the	parts	of	speech	(nouns,	verbs,	adjectives,	etc.),	determining	the	relationships	between	the	words	(such	as	subject-verb	agreement),	and	constructing	a	parse	tree	that	represents	the	hierarchical	structure
of	the	sentence.In	computer	science,	syntax	analysis	is	an	important	phase	in	the	process	of	compiling	a	program.	It	involves	checking	the	source	code	of	a	program	to	ensure	that	it	follows	the	correct	syntax	of	the	programming	language	in	which	it	is	written.	Syntax	errors,	such	as	missing	brackets	or	incorrect	use	of	keywords,	are	identified	and
reported	during	this	phase	and	must	be	corrected	before	the	program	can	be	successfully	compiled.Syntax	analysis	is	a	crucial	step	in	understanding	and	interpreting	the	meaning	of	the	text,	whether	it	is	written	in	a	natural	language	or	a	computer	language.Compilers:	Lexical	analysis	is	an	important	part	of	the	compilation	process,	as	it	converts	the
source	code	of	a	program	into	a	stream	of	tokens	that	can	be	more	easily	processed	by	the	compiler.Interpreters:	Lexical	analysis	is	also	used	in	interpreters,	which	execute	a	program	directly	from	its	source	code	without	the	need	for	compilation.Text	editors:	Many	text	editors	use	lexical	analysis	to	highlight	keywords	and	other	elements	of	the
source	code	in	different	colors,	making	it	easier	for	programmers	to	read	and	understand	the	code.Code	analysis	tools:	Lexical	analysis	is	used	by	tools	that	analyze	the	source	code	of	a	program	for	errors,	security	vulnerabilities,	and	other	issues.Natural	language	processing:	Lexical	analysis	is	also	used	in	natural	language	processing	(NLP)	to	break
down	natural	language	text	into	individual	words	and	phrases	that	can	be	more	easily	processed	by	NLP	algorithms.Information	retrieval:	Lexical	analysis	is	used	in	information	retrieval	systems,	such	as	search	engines,	to	index	and	search	for	documents	based	on	the	words	they	contain.Natural	language	processing:	Syntax	analysis	is	used	in	natural
language	processing	to	analyze	and	understand	the	structure	of	sentences	in	a	language.	It	helps	identify	the	parts	of	speech,	determine	the	relationships	between	the	words,	and	construct	a	parse	tree	that	represents	the	hierarchical	structure	of	the	sentence.Information	extraction:	Syntax	analysis	can	be	used	to	extract	structured	information	from
unstructured	text,	such	as	identifying	names,	dates,	and	locations	in	a	news	article	or	extracting	product	details	from	an	online	shopping	website.Machine	translation:	Syntax	analysis	is	an	important	step	in	the	process	of	machine	translation,	as	it	helps	to	identify	the	structure	and	meaning	of	sentences	in	the	source	language	and	translate	them
accurately	into	the	target	language.Computer	science:	In	computer	science,	syntax	analysis	is	an	important	phase	in	the	process	of	compiling	a	program.	It	checks	the	source	code	of	a	program	to	ensure	that	it	follows	the	correct	syntax	of	the	programming	language	in	which	it	is	written.Text	analytics:	Syntax	analysis	can	be	used	in	text	analytics	to
extract	insights	and	information	from	large	volumes	of	text	data.	For	example,	it	can	be	used	to	identify	common	themes	or	trends	in	customer	reviews	or	to	classify	text	documents	based	on	their	content.Lexical	analysis	is	the	first	step	in	natural	language	processing.	It	is	the	process	of	breaking	down	a	large	text	into	smaller	parts,	such	as	words,
phrases,	or	symbols,	and	assigning	them	meaning.	This	is	done	by	using	a	lexicon,	which	is	a	dictionary	of	all	the	words	that	can	be	used	in	a	given	language.	The	lexicon	is	used	to	identify	and	classify	the	words,	and	to	assign	them	meaning.	Once	the	words	have	been	identified	and	classified,	the	next	step	is	syntax	analysis.	Syntax	analysis	is	the
process	of	understanding	how	words	fit	together	to	form	meaningful	sentences.	This	is	done	by	using	grammar	rules,	which	define	the	structure	of	a	sentence.	For	example,	in	English,	grammar	rules	would	determine	whether	a	sentence	should	have	a	subject,	verb,	and	object,	or	if	it	should	be	in	the	active	or	passive	voice.	Once	the	words	and	their
meanings	have	been	identified,	and	the	grammar	rules	have	been	applied,	the	next	step	is	semantic	analysis.	Semantic	analysis	is	the	process	of	understanding	the	meaning	of	a	sentence	or	phrase.	This	is	done	by	looking	at	the	context	of	the	words	and	their	meanings.	For	example,	the	sentence	"John	ate	an	apple"	has	a	different	meaning	if	the	apple
is	red	or	green.	Semantic	analysis	helps	to	determine	the	meaning	of	a	sentence	or	phrase.	The	combination	of	lexical	and	syntax	analysis	enables	the	computer	to	understand	natural	language.	The	lexicon	provides	the	words	and	their	meanings,	while	the	syntax	rules	define	the	structure	of	a	sentence.	Semantic	analysis	helps	to	determine	the
meaning	of	a	sentence	or	phrase.	For	example,	consider	the	sentence	"John	ate	an	apple."	The	lexicon	provides	the	words	(John,	ate,	an,	apple)	and	assigns	them	meaning.	The	syntax	rules	define	the	structure	of	the	sentence,	with	the	word	"ate"	serving	as	the	verb.	Semantic	analysis	helps	to	determine	the	meaning	of	the	sentence	by	looking	at	the
context	of	the	words.	In	this	case,	the	meaning	is	that	John	is	eating	an	apple.	Lexical	and	syntax	analysis	are	essential	components	of	natural	language	processing.	Lexical	analysis	is	the	process	of	breaking	down	a	large	text	into	smaller	parts,	such	as	words,	phrases	or	symbols,	while	syntax	analysis	is	the	process	of	understanding	how	these	parts	fit
together	to	form	meaningful	sentences.	Semantic	analysis	helps	to	determine	the	meaning	of	a	sentence	or	phrase.	By	combining	these	three	components,	computers	can	understand	natural	language.	The	two	types	of	analysis	are	closely	linked	and	often	used	together.	For	example,	when	translating	a	sentence	from	one	language	to	another,	lexical
analysis	is	used	to	identify	the	root	words	in	the	original	sentence.	Then,	syntax	analysis	is	used	to	determine	the	correct	order	of	words	and	phrases	in	the	target	language.	This	allows	the	machine	to	create	an	accurate	translation.	Similarly,	when	a	machine	is	used	to	recognize	speech,	it	utilizes	both	lexical	and	syntax	analysis	to	interpret	a	spoken
phrase	or	sentence.	First,	the	machine	breaks	down	the	words	and	phrases	using	lexical	analysis.	Then,	it	uses	syntax	analysis	to	determine	the	relationship	between	words	and	phrases,	as	well	as	the	context	in	which	the	words	and	phrases	are	used.	This	enables	the	machine	to	accurately	interpret	and	respond	to	the	spoken	phrase	or	sentence.
Lexical	and	syntax	analysis	are	also	used	together	in	text	analysis.	When	machines	are	used	to	analyze	text,	they	use	lexical	analysis	to	identify	the	words	and	phrases	in	the	text.	Then,	syntax	analysis	is	used	to	determine	the	relationship	between	words	and	phrases,	as	well	as	the	context	in	which	the	words	and	phrases	are	used.	This	helps	the
machine	understand	the	meaning	of	the	text	and	determine	the	most	appropriate	response	or	action.	Overall,	lexical	and	syntax	analysis	are	two	essential	components	of	natural	language	processing.	Lexical	analysis	helps	a	machine	identify	the	root	words	and	phrases	in	a	sentence	or	phrase,	while	syntax	analysis	helps	a	machine	understand	the
structure	of	sentences	and	phrases	as	well	as	the	relationship	between	words	and	phrases.	Together,	these	two	forms	of	analysis	enable	machines	to	accurately	interpret	and	understand	human	language,	which	is	essential	for	creating	accurate	translations,	speech	recognition,	and	text	analysis.	Lexical	Analysis	and	Syntax	Analysis:S.NLexical	Analysis
Syntax	Analysis	1.Lexical	analysis	is	the	process	of	converting	a	sequence	of	characters	in	a	source	code	file	into	a	sequence	of	tokens.Syntax	analysis	is	the	process	of	checking	the	tokens	for	correct	syntax	according	to	the	rules	of	the	programming	language.2.Lexical	analysis	is	often	the	first	phase	of	the	compilation	process.	Syntax	analysis	is
typically	the	second	phase.3.Lexical	analysis	is	performed	by	a	component	of	the	compiler	called	a	lexical	analyzer	or	tokenizer.Syntax	analysis	is	performed	by	a	component	called	a	syntax	analyzer	or	parser.4.The	lexical	analysis	focuses	on	the	individual	tokens	in	the	source	code.Syntax	analysis	focuses	on	the	structure	and	meaning	of	the	code	as	a
whole.5.Lexical	analysis	checks	the	source	code	for	proper	formatting	and	generates	tokens	based	on	the	rules	of	the	programming	language.Syntax	analysis	checks	the	tokens	for	correct	syntax	and	generates	a	tree-like	structure	called	a	parse	tree	or	abstract	syntax	tree	(AST)	to	represent	the	hierarchical	structure	of	the	program.6.Lexical	analysis
is	concerned	with	identifying	the	basic	building	blocks	of	the	program's	syntax,	such	as	keywords,	identifiers,	and	punctuation.Syntax	analysis	is	concerned	with	the	relationships	between	these	building	blocks	and	the	overall	structure	of	the	program.7.Lexical	analysis	is	used	to	generate	tokens	that	can	be	easily	processed	by	the	syntax
analyzer.Syntax	analysis	is	used	to	check	the	program	for	correct	syntax	and	structure.8.Lexical	analysis	is	important	for	ensuring	that	the	source	code	is	properly	formatted	and	that	the	tokens	it	generates	can	be	easily	understood	and	processed	by	the	compiler	or	interpreter.Syntax	analysis	is	important	for	ensuring	that	the	source	code	follows	the
correct	syntax	and	structure	of	the	programming	language.9.Lexical	analysis	is	used	in	a	wide	range	of	applications,	including	compilers,	interpreters,	text	editors,	code	analysis	tools,	natural	language	processing,	and	information	retrieval.While	syntax	analysis	is	primarily	used	in	compilers	and	interpreters.	We’ll	make	a	Lexical	Analyzer	in	C,	or	a	C
program	that	detects	tokens	in	a	C	program.	Lexical	Analysis	sometimes	referred	to	as	a	scanner,	is	the	initial	phase	of	the	compiler.	It	delivers	the	input	program	to	the	syntax	analyzer	after	converting	it	into	a	series	of	Tokens.The	simplest	unit	of	code	is	the	token,	which	can	be	a	Keyword,	Identifier,	Constant,	String	Literal,	or	Symbol.In	C,	below
are	some	examples	of	various	token	kinds.1)	Keywords:	Examples-	for,	while,	if,	printf	etc.	2)	Identifier:	Examples-	variable	name,	function	name	etc.	3)	Operators:	Examples-	'+',	'++',	'-'	etc.	4)	Separators:	Examples-	',	'	';'	etcBelow	is	the	code	for	Lexical	Analyzer	in	C	program.#include	#include	#include	#include	//	Returns	'true'	if	the	character	is	a
DELIMITER.	bool	isDelimiter(char	ch)	{	if	(ch	==	'	'	||	ch	==	'+'	||	ch	==	'-'	||	ch	==	'*'	||	ch	==	'/'	||	ch	==	','	||	ch	==	';'	||	ch	==	'>'	||	ch	==	''	||	ch	==	''	||	ch	==	''	||	ch	==	'=COMPARISON-ARITHMETIC			bIDENTIFIER2INTEGER		)RPAREN;SEMICOLONHow	Lexical	Analyzer	Works?Tokens	in	a	programming	language	can	be	described	using
regular	expressions.	A	scanner,	or	lexical	analyzer,	uses	a	Deterministic	Finite	Automaton	(DFA)	to	recognize	these	tokens,	as	DFAs	are	designed	to	identify	regular	languages.	Each	final	state	of	the	DFA	corresponds	to	a	specific	token	type,	allowing	the	scanner	to	classify	the	input.	The	process	of	creating	a	DFA	from	regular	expressions	can	be
automated,	making	it	easier	to	handle	token	recognition	efficiently.	Read	more	about	Working	of	Lexical	Analyzer	in	Compiler.The	lexical	analyzer	identifies	the	error	with	the	help	of	the	automation	machine	and	the	grammar	of	the	given	language	on	which	it	is	based	like	C,	C++,	and	gives	row	number	and	column	number	of	the	error.Suppose	we
pass	a	statement	through	lexical	analyzer:	a	=	b	+	c;It	will	generate	token	sequence	like	this:	id=id+id;	Where	each	id	refers	to	it’s	variable	in	the	symbol	table	referencing	all	details	For	example,	consider	the	programint	main(){	//	2	variables	int	a,	b;	a	=	10;	return	0;}All	the	valid	tokens	are:'int'	'main'	'('	')'	'{'	'int'	'a'	','	'b'	';'	'a'	'='	'10'	';'	'return'	'0'
';'	'}'Above	are	the	valid	tokens.	You	can	observe	that	we	have	omitted	comments.	As	another	example,	consider	below	printf	statement.	There	are	5	valid	token	in	this	printf	statement.	Exercise	1:	Count	number	of	tokens:int	main(){	int	a	=	10,	b	=	20;	printf("sum	is:%d",a+b);	return	0;}Answer:	Total	number	of	token:	27.Exercise	2:	Count	number	of
tokens:	Lexical	analyzer	first	read	int	and	finds	it	to	be	valid	and	accepts	as	token.max	is	read	by	it	and	found	to	be	a	valid	function	name	after	reading	(int	is	also	a	token	,	then	again	I	as	another	token	and	finally	;Answer:	Total	number	of	tokens	7:	int,	max,	(	,int,	i,	),	;AdvantagesSimplifies	Parsing:	Breaking	down	the	source	code	into	tokens	makes	it
easier	for	computers	to	understand	and	work	with	the	code.	This	helps	programs	like	compilers	or	interpreters	to	figure	out	what	the	code	is	supposed	to	do.	It's	like	breaking	down	a	big	puzzle	into	smaller	pieces,	which	makes	it	easier	to	put	together	and	solve.Error	Detection:	Lexical	analysis	will	detect	lexical	errors	such	as	misspelled	keywords	or
undefined	symbols	early	in	the	compilation	process.	This	helps	in	improving	the	overall	efficiency	of	the	compiler	or	interpreter	by	identifying	errors	sooner	rather	than	later.Efficiency:	Once	the	source	code	is	converted	into	tokens,	subsequent	phases	of	compilation	or	interpretation	can	operate	more	efficiently.	Parsing	and	semantic	analysis	become
faster	and	more	streamlined	when	working	with	tokenized	input.DisadvantagesLimited	Context:	Lexical	analysis	operates	based	on	individual	tokens	and	does	not	consider	the	overall	context	of	the	code.	This	can	sometimes	lead	to	ambiguity	or	misinterpretation	of	the	code's	intended	meaning	especially	in	languages	with	complex	syntax	or
semantics.Overhead:	Although	lexical	analysis	is	necessary	for	the	compilation	or	interpretation	process,	it	adds	an	extra	layer	of	overhead.	Tokenizing	the	source	code	requires	additional	computational	resources	which	can	impact	the	overall	performance	of	the	compiler	or	interpreter.Debugging	Challenges:	Lexical	errors	detected	during	the
analysis	phase	may	not	always	provide	clear	indications	of	their	origins	in	the	original	source	code.	Debugging	such	errors	can	be	challenging	especially	if	they	result	from	subtle	mistakes	in	the	lexical	analysis	process.For	Previous	Year	Questions	on	Lexical	Analysis,	refer	to	.	In	C,	the	lexical	analysis	phase	is	the	first	phase	of	the	compilation
process.	In	this	step,	the	lexical	analyzer	(also	known	as	the	lexer)	breaks	the	code	into	tokens,	which	are	the	smallest	individual	units	in	terms	of	programming.	In	the	lexical	analysis	phase,	we	parse	the	input	string,	removing	the	whitespaces.	It	also	helps	in	simplifying	the	subsequent	stages.	In	this	step,	we	do	not	check	for	the	syntax	of	the	code.
Our	main	focus	is	to	break	down	the	code	into	small	tokens.	To	know	more	about	lexical	analysis,	refer	to	the	article	-	Introduction	to	Lexical	Analysis	What	is	a	Lexical	Token?	A	lexical	token	is	a	sequence	of	characters	with	a	collective	meaning	in	the	grammar	of	programming	languages.	These	tokens	include	Keyword,	Identifier,	Operator,	Literal,
and	Punctuation.	For	Example,	the	following	are	some	lexical	tokens:	Keywords:	int,	String,	long,	etc.Identifier	:	x,	y,	i,	j,	num	etc.Operators	:	+,-,*,/	etc.Literals:	108,	9,	12,	15	etc.Punctuations:	,	;	.	etcC	Program	for	Lexical	Analyser	The	below	program	illustrates	the	implementation	of	a	lexical	analyzer	in	C.	C	//	C	program	to	illustrate	the
implementation	of	lexical	//	analyser	#include	#include	#include	#include	#include	#define	MAX_LENGTH	100	//	this	function	check	for	a	delimiter(it	is	a	piece	of	data	//	that	seprated	it	from	other)	to	peform	some	specif	case	//	on	it	bool	isDelimiter(char	chr)	{	return	(chr	==	'	'	||	chr	==	'+'	||	chr	==	'-'	||	chr	==	'*'	||	chr	==	'/'	||	chr	==	','	||	chr	==
';'	||	chr	==	'%'	||	chr	==	'>'	||	chr	==	''	||	chr	==	'


