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otasu	etnemenumoc	¹Ãip	ociremun	ametsis	li	¨Ã	elamiced	iremun	id	ametsis	lI	.1	e	0	onos	ehc	erfic	eud	olos	ad	otiutitsoc	¨Ã	de	itad	i	eratneserppar	rep	icinorttele	imetsis	ien	e	retupmoc	ien	otazzilitu	eneiv	iranib	iremun	id	ametsis	lI	.odom	otrec	nu	ni	iremun	i	eratneserppar	rep	otamrof	nu	¨Ã	ociremun	ametsis	nU	.elamiced	iremun	id	ametsis	len
etnelaviuqe	erolav	ous	la	iranib	iremun	id	ametsis	len	otacidni	oremun	nu	eritrevnoc	rep	atiugese	eneiv	elamiced	a	airanib	enoisrevnoc	aL	.oiranib	ni	ittaf	ehcna	onos	iloclac	I	.onous	o	inigammi	,otset	,iremun	id	ittart	is	ehc	,eiranib	erfic	emoc	itatneserppar	onos	itad	i	ittuT	performed	binary-to-decimal	conversion	methods	for	binary-to-decimal
conversion	to	help	easily	read	large	binary	numbers	in	a	form	that	humans	can	understand.	There	are	two	methods	to	convert	a	number	track	to	the	decimal	numerical	system.	Method	doubling	the	positional	notation	method	we	try	to	understand	these	methods	of	binary	conversion	to	Decimal	in	detail.	Decimal	track	conversion	with	positional
notation	method	The	positional	notation	method	is	a	method	in	which	the	value	of	a	figure	in	a	number	is	determined	by	a	weight	based	on	its	position.	Cié	is	obtained	by	multiplying	each	figure	by	the	base	(2)	increased	to	the	respective	power	depending	on	the	position	of	that	amount	in	the	number.	The	sum	of	all	these	values	obtained	for	each
figure	of	the	equivalent	value	of	the	binary	number	given	in	the	decimal	system.	Observe	the	following	steps	to	understand	the	conversion	from	binary	to	decimal.	We	consider	the	binary	number	\	((101101)	_	{2}	\).	In	any	binary	number,	the	more	right	figure	is	called	'LSB'	and	the	amount	more	on	the	left	is	called	'MSB'.	For	a	binary	number	with	'n'
figures,	the	less	significant	bit	has	a	weight	of	20	and	the	most	significant	bit	has	a	weight	of	2n-1.	Step	1:	list	the	powers	of	2	for	all	figures	starting	from	the	most	right	position.	The	first	power	would	be	20	and	while	we	go	on	21,	22,	23,	24,	25,	...	in	the	example	shown,	there	are	6	digits,	therefore,	starting	from	the	amount	more	right,	the	weight	of
each	position	from	the	right	is	00	20,21,22,23,24,25.	Step	2:	now	multiply	each	figure	in	the	binary	number	starting	from	the	right	with	its	respective	weight	based	on	its	position	and	evaluate	the	product.	Observe	the	figure	reported	below	to	refer	to	the	step.	Finally,	add	all	the	products	obtained	for	all	digits	of	the	binary	number.	Step	3:	Now,
express	the	binary	number	as	a	decimal	number:	\	((101101)	_	{2}	\)	=	\	((45)	_	{10}	\)	conversion	from	track	to	decimal	using	the	doubling	method	as	the	name	suggests	,	the	doubling	or	multiplication	process	for	2	is	performed	to	convert	the	track	to	decimal.	Use	the	same	example	to	convert	the	Binary	\	((101101)	_	{2}	\)	in	decimal.	Observe
observe	given	below	to	understand	the	binary	to	decimal	conversion	using	the	doubling	method.	Step	1:	Write	the	binary	number	and	start	from	the	left-most	digit.	Double	the	previous	number	and	add	the	current	digit.	Since	we	are	starting	from	the	left-most	digit	and	there	is	no	previous	digit	to	the	left-most	digit,	we	consider	the	double	of	the
previous	digit	as	0.	For	example	in	\((101101)_{2}\),	the	left-most	digit	is	'1'.	The	double	of	the	previous	number	is	0.	Therefore,	we	get	((0	ÃÂ	2)	+	1)	which	is	1.	Step	2:	Continue	the	same	process	for	the	next	digit	also.	The	second	digit	from	the	left	is	0.	Now,	double	the	previous	digit	and	add	it	with	the	current	digit.	Therefore,	we	get,	[(1	ÃÂ	2)	+
0],	which	is	2.	Step	3:	Continue	the	same	step	in	sequence	for	all	the	digits.	The	sum	that	is	achieved	in	the	last	step	is	the	actual	decimal	value.	Therefore,	the	result	of	converting	the	binary	number	\((101101)_{2}\)	to	a	decimal	using	the	doubling	method	is	\(45_{10}\).	Observe	the	figure	given	below	to	relate	to	the	steps	and	understand	how	the
doubling	method	works.	Binary	to	Decimal	Formula	In	the	previous	section,	we	understood	the	methods	and	their	stepwise	process	to	convert	a	binary	to	a	decimal.	Let	us	learn	the	general	formula	for	converting	a	binary	number	to	a	decimal	number	now.	Considering	\(d_{n}\)	to	be	the	digits	of	a	binary	number	consisting	of	'n'	digits,	the	formula	to
convert	binary	to	decimal	is	given	as,	Binary	to	Decimal	Conversion	Formula:	(Decimal	Number)10	=	\((d_{0}\)	ÃÂ	20	)+	\((d_{1}\)	ÃÂ	21	)+	\((d_{2}\)	ÃÂ	22	)+	.....	+	\((d_{n-1}\)	ÃÂ	2n-1)	where,	\(d_{0}\),	\(d_{1}\),	\(d_{2}\)	are	the	individual	digits	of	the	binary	number	starting	from	the	right-most	position.	Let	us	see	the	application	of	the	above
binary	to	decimal	formula	and	learn	how	to	convert	binary	to	decimal	using	the	following	example.	For	example,	let	us	convert	\((1110)_{2}\),	from	binary	to	decimal	using	the	formula.	We	start	doing	the	conversion	from	the	rightmost	digit,	dna	rebmun	yranib	eht	etirW	:1	petS	:spets	gniwollof	eht	esu	ew	,dohtem	gnilbuod	eht	gnisu	rebmun	a	fo
noisrevnoc	lamiced	ot	yranib	eht	roF	:noituloS	.)\}2{_)10110101((\	fo	eulav	lamiced	eht	dnif	,noisrevnoc	lamiced	ot	yranib	fo	dohtem	gnilbuod	eht	gnisU	:2	elpmaxE	.)	\\01{_)302(\	=	)\}2{_)11010011(\	,erofehT	302	=	821+	46	+	0	+	8	+	0	+	2	+	1	=	)821	ÂÃ	1(	+	)46	Â																																																	Ãan	³Ãτ	0(	+	)2	ÂΤΕλ1(	+	)1	ÂΤΕ³	1(	=	)72	ÂΤΓ1(	+
)62	ÂΤΕΕΤ1(	+	)52	ÂΤΕλ0(	+	)42	ÂΤΤΕλ1(	+)22	ÂΤΕΤΤ1(	+)12	ÂΤΕλ1(	+)02	ÂΤΤΤΤ1(	=	)\}2{_	11010011(\	.tfel	eht	sdrawot	evom	dna	thgir	eht	morf	trats	ew	,woleb	nwohs	noisrevnoc	lamiced	ot	yranib	eht	nI	.seulav	eht	lla	pu	gnimmus	dna	tfel	eht	ot	no	gnivom	dna	tigid	tsomthgir	eht	morf	gnitrats	yb	enod	si	sihT	.noitisop	sti	no	desab	rewop	eht	ot
desiar	esab	sti	htiw	htiw	rebmun	b	eht	ni	tigid	yreve	ylpitlum	ew	,noisrevnoc	lamiced	ot	yranib	fo	noitaton	lanoitisop	eht	yB	:noituloS	.noisrevnoc	lamiced	ot	yranib	fo	dohtem	noitaton	lanoitisop	eht	gnisu	)\}2{_)11010011(\	rebmun	yranib	eht	fo	eulav	lamiced	eht	dniF	:1	elpmaxE	selcitrA	detaileR	ÂΕ	Â	Ã¢	rotaluclaC	lamiceD	ot	yraniB	-	metsys	rebmun
lamiced	ni	tnelaviuque	sti	ot	metsys	rebmun	yranib	ni	nevig	rebmun	a	trevnoc	ot	enod	snoitaluclac	launam	eht	rof	stluser	eht	yfirev	ot	retrevnoc	lamiced	ot	yranib	siht	túkcehC	.lamiced	ot	yranib	trevnoc	ot	sdohtem	tnereffid	denrael	evah	ew	,snoitces	evoba	eht	nI	revht	No	C	lamice	D	ot	yraniB	02	00101	91	11001	81	01001	71	10001	61	00001	51	1111
41	0111	31	1011	21	001	11	1101	01	0101	9	1001	8	000001	7	111	6	011	5	101	4	001	3	11	2	01	1	1	0	0	lamiceD	yraniB	.woleb	nevig	trahc	eht	ni	deyalpsid	si	srebmun	lamiced	02	tsrif	eht	fo	noisrevnoc	lamiced	ot	yranib	ehT	trahC	noisrevnoC	lamiceD	ot	yraniB	)\}01{_)41(\	=	)\}2{_)01111111111111111111111((\	hT	41	=	8	+	4	+	2	+	0	=	)32	ÂΤΤΤΤΤΟ
1(	+	)2	Â2	ÂΤΕ‡	1(	+	)12	ÂΤΕΕ	1(	+	)12	ÂΤΕΕ³	1(	+	)12	ÂΤΤΤΤΕΕ	1(	+	)02	ÂΤΤΤΟ	0(	=	,)1-n2	ÂΤΤΤΤΤB)\}1-n{_d(\	.....	+)	22	ÂÃ	)\}2{_d(\	+)	12	Â			ÃoC	lamiceD(.ereh	'0'	si)	from	the	number	pi¹	to	the	left.	Take	the	doubled	value	of	the	preceding	digit	and	add	it	with	the	current	digit.	Because	the	binary	number	\(10101101_{2}\),	'1'	Ã©	means	the
digit	pi¹	on	the	left	and	there	is	no	previous	number,	the	doubled	value	Ã90.	Now,	adding	the	current	value	that	Ã	¨	1,	we	get	(0	ÃÂ	2)	+	1,	which	Ã91.	Step	2:	Follow	the	same	step	as	described	in	step	1	for	all	numbers	as	you	move	to	the	right.	Step	3:	Finally,	the	sum	obtained	in	the	last	step	Ã	is	the	decimal	equivalent	of	the	binary	value.	The	steps
described	above	for	the	binary	to	decimal	conversion	are	shown	below:	Example	3:	Using	the	binary	to	decimal	conversion	method,	find	out	if	(159)10	Ã¢	is	the	decimal	equivalent	of	\((10011111)_{2}\).	Solution:	To	find	if	(159)10	Ã¢	is	the	decimal	equivalent	of	\((10011111)_{2}\),	convert	binary	to	decimal.	In	the	conversion	from	binary	to	decimal
shown	below,	we	start	at	the	digit	plus¹	on	the	right	and	move	to	the	left.	\((10011111)_{2}\)	=	(1	ÃÂ	20)	+	(1	ÃÂ	21)	+	(1	ÃÂ	22)+	(1	ÃÂ23)+	(1	Ã																							Â24)	+	(0	Ã0025)	+	(0	Ã011116)	+	(1	Ã0011116)	+	(1	Ã116)	+	(1	Ã128)	+	(0	Ã132)	+	(1	Ã134)	+	(1	Ã128)	+	(1	Ã28)	+	(1	Ã28)	+	(1	Ã128)	+	(1	Ã28)	+	(1	Ã28)	+	(1	Ão16	+	0	+	0	+	128	=
159.	Therefore,	converting	\((10011111)_{2}\)	from	binary	to	decimal	produces	\((159)_{10}\).	Show	More¹	>	Go	Slidego	to	Slidego	for	Frequently	Asked	Questions	on	Slides	from	Binary	to	Decimal	The	process	of	converting	a	binary	number	to	a	decimal	number	Ã	is	called	converting	from	Binary	to	Decimal.	For	example,	\((100)_{2}\)	in	binary	when
converted	to	a	decimal	number	Ã9o	(4)10.	The	binary	numbers	consist	of	0	and	1	only,	while	the	decimal	numbers	are	0	through	9.	The	binary	number	system	Ã	is	also	called	the	base-2	number	system	and	the	decimal	number	system	Ã	is	known	as	the	base-10	number	system.	How	to	convert	binary	to	decimal?	A	given	number	in	the	binary	number
system	can	be	in	its	equivalent	in	the	decimal	numerical	system	by	the	position	notation	method	or	by	using	ot	rebuman	yranib	yrand	trevnoc	ot	amurof	eht	?lampiced	ot	yranib	morf	rebnoc	ot	ot	alumprof	eht	ni	tahw	)\}0)6((\	=	)011((\	,o	0++	)2	â—ãư	3(	3	=	1	+	)2	â—ãư	1(	1	=	1	+	)2	â—ãư	yranib	yranib	yranib	foub	fouqe	eht	si	pets	lanif	eht	deniat	ni
deniat	ni	deniat	ni	deniat.	.0	Eb	ot	tidgid	tsm-tfel	eht	rof	rebnun	su	su	fool	delbuod	eht	redisnoc	ew	,erofereht	.The	ot	rebun	sugary	suoiverp	on	the	ereht	,to	tsom-tfel	ew	spe	sbeh	ot	yranib	morf	)\}2{_)011((\	trevnoc	ot	,elpmaxe	rof	.thgir	eht	sdrawt	gnivom	dna	of	tsom-tfel	eht	morf	gntrats	,rebun	yranib	eht	the	tnerruc	eht	yda	yda	yda	tnagdid	tnagdid
d	tdag	yda	ti	d	tnag	yda	t	tnag	yda	ti	dagid	yda	t	tnag	yda	ti	dagigivers	d	Dohtem	gnilbuod	eht	ni	?dohtem	gnilbuod	eht	gnisusa	lamb	yranib	morf	rebnoc	ot	ot	woh	woh	woh	woh	woh	woh	woh	woh	woh	woh{	=	)\}2{_)001((\	,erefereht	,	0	+	0	0	0	0	0	0	op	lauqe	he	hcihw	,)	â—ãư	â12—ãư	â—ãư	0	(	=	)	NIsu	Lamiced	ot	Yranib	morf	)\}2{_)101((\	trevnoc	ot
,elpmaxe	rof	.tnelaviuqe	lamb	.tnelaviuqe	seulav	eht	lt	tu	nu	lla	s	u	mus	ew	,yllanif	ot	,	,tf	saercni	,tf	saercni	0	FO	noitisop	of	seirrac	The	yranib	eht	Fo	tidig	tsmthgir	eht	.Rebun	yranib	eht	noitisop	sti	no	desab	rewop	eht	ot	desiar	,)2	he	hcihw(	,esab	sti	htiw	rebmuntum	sis	ygidum	ewtum	ygidum	ewtum.	ot	yranib	morf	rebum	you	trevnoc	ot	?dohtem
noitatan	lanitosop	snisu	lambiced	ot	yranib	morf	rebnun	trevnoc	ot	woh	.01	he	hcihw	eupalav	lamb	sulav	eht	sulav	ew	hig	yil	hil	yb	deilpitum	si	tidig	tsmthgir	eht	.tfel	eht	sdrawot	gnivom	dna	dna	tsomthgir	eht	morf	gntrats	,rebun	eht	ni	tidig	eht	fo	noitisop	eht	nopu	ginneped	rewop	eht	eth	h	)\}2{_)0101((\	well	Eulav	Lamiced	eht	?lampiced	ot	yranib
morf	)\),	)	Si	tahw	It	is	as	follows.	Considering	\	(d_	{n}	\)	be	the	figures	of	a	binary	number	consisting	of	figures	'n',	\	((\	text	{decimal	number})	_	{10}	\)	=	\	((d_	{0}	\)	\)	\)	ƒâ	€	”20)+	\	((d_	{1}	\)	ã	£	â	€	â	€	21)+	\	((d_	{2}	\)	£	â	€"	22)+	.....	\	((d_	{n}	\)	ã	£	â	€	"2N),	where	\	(d_	{0}	\),	\	(d_	{1}	\),	\	(d_	{2}	\)	are	individual	figures	of	the	binary	number
starting	from	the	position	more	right.	Can	we	convert	\	((1111.1)	_	{2}	\)	from	binary	to	decimal?	Yes,	it	is	possible	to	convert	\	((1111.1)	_	{2}	\)	from	track	to	decimal.	To	do	it,	first	we	convert	the	whole	part	to	decimal	or	a	base	number-10.	Therefore,	the	decimal	equivalent	of	\	((1111)	_	{2}	\)	=	(1	ã	£	â	€	"20)	+	(1	ã	â	€	â	€"	21)	+	(1	ã	â	€	"22)	+	(	1
is	£	â	€	"23),	which	is	equal	to	1	+	2	+	4	+	8,	which	is	15.	Now,	we	convert	the	fractional	part	which	is	0.1	in	a	decimal	or	base-10	number.	Entry	is	a	fractional	part,	the	decimal	equivalent	of	0.1	=	1	ã	£	â	€	"2-1,	which	is	equal	to	0.5.	Now	we	summarize	both	values	together,	which	is	15	+	0.5	or	15.5.	Therefore,	the	Decimal	Binary	Conversion	of	\
((1111.1)	_	{2}	\)	is	\	((15.5)	_	{10}	\).	List	the	Decimal	Binary	Values	of	the	first	ten	decimal	numbers.	The	list	indicated	below	depicts	the	track	and	the	corresponding	decimal	equivalent	of	the	first	ten	decimal	numbers.	(0)	\	(_	2	\)	=	(0)	\	(_	{10}	\)	(1)	\	(_	2	\)	=	(1)	\	(_	{10}	\)	(10)	\	(_	2	\	)	=	(2)	\	(_	{10}	\)	(11)	\	(_	2	\)	=	(3)	\	(_	{10}	\)	(100)	\	(_	2	\)	=
(4)	\	(_	{10}	\)	(101)	\	(_	2	\)	=	(5)	\	(_	{10}	\)	(110)	\	(_	2	\)	=	(6)	\	(_	{10}	\)	(111)	\	(_	2	\)	=	(7)	\	(_	{10}	\)	(1000)	\	(_	2	\)	=	(8)	\	(_	{10}	\)	(1001)	\	(_	2	\)	=	(	9)	\	(_	{10}	\)	binary	conversions	to	decimal	and	binary	to	hexadecimal	involves	the	same	response?	No,	binary	conversions	to	decimal	and	binary	to	hexadecimal	involve	different	responses
because	decimal	and	hexadecimal	are	different	numerical	systems.	The	decimal	numbers	system	uses	figures	from	0	to	9,	while	the	hexadecimal	numbers	system	uses	16	digits	to	represent	a	number,	using	numbers	from	0	to	9,	odnazzilitu	odnazzilitu	elamiced	oremun	la	oiranib	ametsis	lad	)\	2	_(	\	100111	eritrevnoc	emoC	.51	a	01	ad	iremun	i	rep	F	,E
,D	,C	,B	,A	ad	)\}01{_12	)\}01{_12	=	)4^2	etlov	\	1(	+	)3^2	etlov	^2	emit\	0(	+	)2^2	emit\	0(	+	)0^2	emit\	1(	=	2_101(	\'F«Â	)\...)4^2	emit\	4_d(	+	)3^2	emit\	3_d(	+	)2^2	emit\	2_d(	+	)1^2	emit\	1_d(	+	)0^2	emit\	0_d((	\	,alumrof	al	odnasu	ottaf	eresse	²Ãup	²ÃiC	.elamiced	ni	oiranib	ad	otitrevnoc	eneiv	odnauq	12	a	elaugu	¨Ã	101	Â01	?elamiced	ni
oiranib	101	Â01	¨Ã	otnauQ	)\}01{_75	=	)5^2	semit\	1(	+	)4^2	semit\	1(	+	)3^2	semit\	1(	+	)2^2	semit\	0(	+	)1^2	etlov	\	0(	+	)0^2	semit\	1(	=	2_100	Â111(	\'F¢Ã	)\...)3^2	semit\	3_d(	+	)2^2	semit\	2_d(	+	)1^2	semit\	1_d(	+	)0^2	semit\	0_d((	\	,elamiced	a	airanib	alumrof	al	omaisu	elamiced	a	oiranib	ad	)\2_(	\100	Â111	eritrevnoc	reP	?alumroF
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