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Bin&r& +o octal conversjon

. 5€Fmra+e e bits of Hee bina,rg
nombevr into gmuis oﬁ three bids
ond V'EPIGL,ce each group with
the correblbonclfng octal di%H‘-
Put zeroes at the left of the
integer part of the binary number
and "ot +he right of the Lroc-
tional PQH— c{i”r e binary wnumber
to make the length of both inte-
ev awd fractione FQ.V"+ muHiFIe

ofl 2.
E)laLmPle,_: Convert n oc+al -HL{:
J?ol\owima binoury number
{000{1004 110,
Ancwer i The number 15
io0 o1l ool {lo, =4316, .

LYy v (~Av

HE_X“&WLP!E_E Convevt in octaq| +he
%Howiwg binewy num ber




1110110110101 001, &)

Answer: The feng-l-k o:‘? +he number

5. 17 Lite which is ned o =
'Jriple, gi. 2. 40 1€ pu-l— o« zero at

the [ef} 4o make the length 418
bits 3 C48 & mulkiple of 3. The

nomber now IDE_’COV_H.E &

0if 1of joi {{0 ol eol, = 555651z

v Ay LAy bvyd ey Ly

EXO{_MPIQE Ccvz.\!er{— L or::‘f'q,[ +he

-gouowing l::ivz.ﬂc,rg novmber
{0.101{0010L1

Answer: The |ength of 4he 1nteger
F‘U"'I‘ 5. 2 bits L,vﬁvick_ig not a wmul-
-l-fF|€ Uﬁ 5 50 we FU‘L o 2€ro at
the (et +o make its length Z-bits
TLL@ length o.(? +he ﬁrqc%]o&o@[ qu%—
s 410 mfg Crot moultiple of Z) 50

w € FU-{- two eroes at +he m-gm—

+D WLCLflﬁ 1'(-5 ]614_3-{-{2 {2 lgl_].b 5 Cia
15 multiple of 2.




TL’—e V?-U“L(oe‘{" how becomes
010. 1ol 100 {0l 100, = 2.5454,

B R e T T R e o VR e 2

Octal| Ho lg';noc,v—/n( conversivn

Ref’la,ce cacl. octal cllgﬂ' with
+he cor‘reapon&mg 3—bit _c,erng

Example : Convert inte binary {he
—ﬁ lowm,g Oc-\—{k.l numloer‘ _1_3573

Answer: 1_3578— ool otf 9L 444

EXQMP\ Convert (nto EIVLQ,V'C;{ +he
E Howmg octal number 2046.17,

Answer: 2046.477g =
— golo goa {oe 110.000 ({1

BH’LM"g {0 hexadecimal cowversion

'Sepmmﬁ- +he bits ﬁ—f-he fg;vz,q,rg(
nomber Lo houps ofg gour bits and

"'e*l’l‘lcf F—'QLC,/L roup with +h 0
V_EEPD‘!L 1\’2.8 l’LQ}( 'E’.C.lWLQ.l d,fg; S




&

Put 2evoes at the left of the (nte-
e PG,V"F‘oﬁ +he b{VLQ_V-GL( number aud
at the g bt o.ﬁ +le {?v-occ%[onq,l Fq;ﬁt
of the loimwg number 4o make the

length of both integer and fractional

part wultiple of 4.

EXW(‘&: Covz\}er-{— ) laexar_dgcimﬂbl+he
%l\owmg binary nuwm b er

{ oooffoo1li0,
Anower: {oooftoce1110, =197 jloc LB,
=8CE¢

Example: Convert i hexadecimal the
Lllowmyg binary number
{{{oii{oi1iolof 00l

Angwer s The Ieng+h of +he number
15 L7 bite whick s o+ a mualfe
‘HE? 4 s0 we put three zevoes at the
le?{- —‘I—o make +he |evgth 20 bits
(20 15 moltiple of 4]. The wuber

now becomes

0001 {iod S
200t tiot loit dato loots = 1DBAYL,
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Example s Converk in hexadecimal +he

-Enuu‘u}i% Einmvg number |
fo.{atlloalolly

Avnswer: The |ength of +he nteger
part is 2 bits whick 15 not mu{giple
0% £l co we PU‘l“ Two 2evoes af tee
lef+ 4o make 4o [EVLS+H 4 Lits
(4 1 WLLJ['L*,PIE'. DJY‘D— L{)-The lené-klrz, 0{2
the Proctional pourt i5 10 bits Crnot
Vzau(+i?le D,{Z AO S50 we Fu+ —f—uuo Ze foes
at the Vfghfr Lo wacke ite (evz.OcH—LL
e . multiple of 4).

el er vaw Lecameb

00l0. 1oll ool 1180, =9 . EoC .

B_exqcfeciwq,\ 1o biVlQ,V_‘;;_ 1

ConVevsion

- Reﬂmm each hexqéec;'w&l cl{gﬂ-
With. +the cowesponding 4l
H—ring, |



@)

EXGLMFIE 3 Co'a_\fer-l— '1n+o Im H'G"V_OL‘ +he
-En“ou)ing ,rLE){Q,cLe,cim%( VLUMEEV“

Answer: ;
D] =10 {110 foilo 1101,
BEAD,, = Loll

Example: Convert jnto binary +he
‘EO“DL*”VLQ "L&}(checfmq,l numb er

qF- 46 <, .

iﬂtﬂbwer: GH:' 4166_1_6 ==
= Yool [ill. 0l|e0o el19 |00,

Some N0+qﬂon5

. De,cim.q,l HUWLL,_@__F:__
Y= —165d=1t1:5
Y = {00011, =10001Lb

. O-ka | umber
X=45,=459 =450




-+ Hexadecimal number
X=1234A678, ;= 1234A¢€T8h =
— Ox123%4A6778

Some Definilions
. A Lf—lpi'l‘ herrleciwaLl df&i-{— 15 a(,[so
called wibble.
. A group of eight(8) bits is calld
o \og%&
. A 9roup o]E] 32 bits is cealled

wovd.

_Rculix V- +G Decima( ConVevs(on

X = (llr'l—j_xn—-’?_ S 'TL}"—'-LI"‘Z 3 ”I_'i")?"
-4 . Tﬂt.cln( me{-
Xva,lue = > Xixr

==k
We will vse +he edbove J?O‘FWU/Q for

T&_d,i)( V‘ +O dec{mq( conversions,




Some. examples follow
EXMF!&5 2 1 ;
1012_: _Lx22'+0)<1+_t><2. =50

P, 1 o
Lf325 — Ayt 2ws5 4 oxs =l
W6e = [ 1ovg= 6l
eiA_LG = _inéj‘+_1_ox 1¢° = 2k,

Pec'lmm[ to RadiX v Cownversion

- Conversion of +he jniteger decimal
Part o vadix r nuwmber

* Divide +he infeger part of the de-
cimal numbei Lg V> Keep the re-
Wacnder and +Hhe Q,UOJrfEPH-- T tees
eT Vemainder is +he |east 519k
(cant digit CLSD) of the radiy r
nomber: Divide {he ebtained gueo—
tient 195 V- keef) +he vemaein Jer
&nd_i—hfz q/uoﬂen,{—. Keep doing this
until a zero %o+ien+ s veached.
T!Qe obtained vemawnders are +he
digits of the vedix r number




Tlnfe l%{‘ vemao.indev 15 the wost
stgm]eicq,n+ c{{giJr CM$D) of +he
radiy v number

0 Canv€r5|'on GI.Q 1Le fr&,{:%ionﬂcl de-
ciwmeld peurt o vadiy v number

o HUE'{‘fPIY +he ﬁr@a%iam&( F%V‘i 93—0

the decimal number by V- Fhie

mgh%ﬁwe you o mixed noumbers
(conblsTing o 1@%63@‘ and J‘QV‘Q{L%‘IGHQLL
pord) . The Livst obtaLned injreger

Part 15 the MoD of +the '

LR 77
aEdenr LDrackional part of the va-
di¥ v numper: T hen m,u[-I—iplg +he o b—

Lo tned ch+l‘onad FOUF'{“ by - Tihke
obtained inteqer part 15 +he sewad
{QV"Q,CHOVLQ[ dxgi-l— 0%3_ +he V‘Cb:(,l% v vuuwbers

Keep ADU’L% -][Jnffg U'Q,‘{’l[ gﬁ% C?E‘l' Q. 2ero
Eractional part. T he integer parts
obtained Eg +his ProcedUVe are thae
’ @rqc+toqu &1814—5 oﬁ e padiy B
aVmber; The |agt owe 16 +he LSD.




Thlb aglgori-]—km 5 ot guawa,vz,-{-ee.d
+o lerminate since Q,-(vaz.i-,Le, Prac-
fior 1w one number systemr may
correspond o an inlinite one in
avother number 53{5{-5141.

_Exomzple : Convert 2610 tntfo binauy

Answel.f"‘:

Quotient Remainder

26/2 1% - g Lok
132 6 E
/2 = O
3/2. 1 i

1/2 o 1 M5B

Le 2, 11010,

E)(OL,%P(E : Cowver+ 075, ¢ i to Lpi'vz,ac,#"f;r
Answev .

Fracthoual part [ntegerpert

O.76%x2=1-5 0«5 { MoB

So 0.75,0= O- 5



EXQ,WE'PKEE Cavnvert 46, 37510

1nto bina,rg.
Answer:
» l[nteger q,r—l— or H¢
sl Quot [E[P{.'*‘ Rewmo nder

46/2 23 o Lsg
b4 5] 11 .

ETE ) 5 4

5> 2 ¢

2> | o

_L/z o 1. HSB

' Fractiona pard or 0-375
F_T"Q_C'I‘lﬂﬂc‘t.l quh'- lh_'{"e_ger- Pq_r-_[_

0.275%x2.=0.75 0-76 o MSR
O+ 5 Y2= 1«8 0.5 a5
OeG X2 = 410 0.0 i 158

So g 275, = Jottdsoltl,

Ex%mflf’— 3 ConverL 4{65.562510
inte octal

ﬂ%uje\’": - On nex—l— F%g&




2

. anre,ger part or 465

Quotient Remainder
465/8 58 L 5P
58/8 = =
7/8 ) T H5D

ijriﬂhﬁ,l Pq,r-{A IVL+E§‘EV" qu,—.{_

0.5625%8=4.5 0.5 4 MSD
0:-548= 40 9 4 L 5D

So 465,066, =721 94,

*Doubla CLL@C‘GEFE g@LL w@(ﬁﬁf sy -
T20-44e =% 8 +2x8i+ix80+4><8 +4%8
i G & -2

= 4as Ll vl ey = 465+ 22 4

26 . O 5625 =
- 466 1

465 . 5625,

EXW{Q CDVLVI'C’F-L 0'710 in'{—m bI%QLf}/,
Mf] lf’,dﬁ.%’& +Z-LL5 eSS G L,_,gmg_
wov e FWH&WL ks a Y UJ{H 5ep

you will g€+ a bWLQJ-’“g ractHon wilh




iiV?,Ein,H—e, wumber CJ-]? L_;i‘f’b- The@

process does not terminate.

NOJrei ‘l—a conuer{- be+w€en V‘chix

1 ooed Vo ire+ convert the radiy
i wmber {nio decimal and then
coevert +he obtained decima| number

nto radix v wumber{ Cthis 15 +he
ﬂﬂﬂt'vt‘)( UU&,H e {-D'.)

NO-\EE:: Gome woyve CoV?,VE’,V'Bt'on,

GYQ_Mf;[es ‘(Lyrowz, decimal +o other ra—
cl\r_ﬁs a.Ve ven \n +he +~ex+ OFiL ch;—

9€ 50 Ple@se read them.

_/ﬂddﬁt[mg 0§ binary _V_z,_umbgf}__
+ Addition of lpinq,rg numbers s Simi-
10(_\"" +0 GLCl-c“‘l-['DVL DE C{QCiWLQ_J num.—
be,rs)- CS{OU know clec:[ma,l Q_,cfc).i“'{mz),
I+s only that +he addif]
15 dfffargnjr: 3 e oo o

* Te add o bi
we oS seinary rimbers X aad Y




b6, trincing cumpnid BT

sum () bits MCOFJIng te the add i~
tion teble which will be shown |a-
ter: We contfinve processing bits
{-)\rom r{gH- Lo Jef-ﬁ, Fov cach co-
{UWW*POthwL we o,dd the two bik

from  the fwo numbers Jogether
With a C@LV‘WJ Fr‘néucing o, 50U W

and o c —_out which goes to Hhe
Position at the [eft.
M5B

& Z’L‘L"B
X 3 La_ﬁL:{_nﬁl cos D(._»L'X_ol

=0, Hw-a s JA Joa
. 31‘ - !

M5B L5B
The eddition table Lor bina-

Y ndmbers (4 chowwn on the

wexl pege.



(5)

Addition table -Em— lm'thrg yijhmbers

Xl yi|camyin | carry ovb( som |
O o 0 O 0 9
o |9 i 0 e
el @) 0 4
e o 4 o
L g L o @, 4
I 10 i 3 1 0
i LL' O | 1 J o, “\
B3k b J6e £ o

Example : Add X=19%, with Y=141,,
SLLOLU gour‘ work. IVL_LJI‘PLQ_T_'}

Answer: | will ﬁfrﬁ- Show clarb i
clecimq__}

100 . eavEy
£90

. g -
B




Now J will shotg at i iw EEVLGJ;,C
X=11%9,, - 104liiia,
Y:lérli_o: 1000110‘1‘2

t 04441000 carcy

%14 1116
.l eoowiliol

/,1 gir oy a1 g

SUm

Here we I@Q_,VE oL i auerqgl CQ-W_J'&U’+
of the wmast 5igni€[cof_n,+ locaction
with ygloe 1. T he wecall X+Y Is
9-bit lﬁn;{.

__é)_(ac.,mf(ﬂ: Add X:i7310 with Y=44,,.

617,000 gour LL:’EJ“;ILL iVL b:"'?_ﬁd';{

Ang.u_}ei’_“f In C!E“CI-"”LQ,I 11{‘[00#25 ({Ae

10 cayviy
|15
.44
21 7T Suom

Now | ol ek ok i binqrg,



¥=iij2 = fotosdon, @
Y: i{illio_—_-- 0010 141005

OO_LOJ__LOOO#CCJQ{FV?

16 40 $£d g
= oo ) 9] % aD

('\—*iioiiooi lgum

NO b\.fev*abl C"Q"W_é( UL‘J/{)—‘ Cﬂkfﬁrq‘l CQF‘*F‘GY Q{,)-F
5 2eV0). Doyl XY Bh i sl
_Exwffed; Add X:J_27io with Y=63,

Show qour work. (v é;'n.q,ri
_lﬂr%w'i’-r_s In CJECI‘M( 4 {Gahi—; “21&
1o qurst
2y
+ % 6 % r
e § 61 0 Som

Hoeds Tl clias 1 50 bim%rg;

AL~ Ptatiiiy
Y‘:_ GBJGZGOiLi_LLiZ



Oj_ij_i_.:{-i_i_{?'cc}dﬂ"g

ook A L e
IE o o aE T e e

104 L1411 L0 cogm

No -mierq_f CJCL\"%L GU{-J' Cov*erot,l C,otrrg 0u-{~
15 zero). Resulk X+Y Lits in 8 bits.
Example : Add X=170;0 with Y=85w:
Slow all your wovrk iu ;fo{vz,c}fﬁp

Answer : |n decimal i+ [ooke |ike

L0000 cayvy
|

- 85 &
9.5 cowm

Now Jule show I‘!“ T L;}VL&J”}*
X:I7OioziOiOiOi01
N gglG:oLOJ.OLOi:z_

0 0900000 O <Oy

jelolo Lo
+ odaoiotod

No overa| cavr out- 2 Cover L vy eut- ?:0),
Result-Y+V Lite iv 3“7 bite. 5 ot

VL



Fk)ngij\’wcl bivavy Fixed Point-C FXP)
5gb+€m5

So 190.?“ we have ovz.(g considered
Unf)[ thA (f)ll’l-cl.rg P’LUWL[gﬁré- lﬂ ave (/-
5:'311,@:1 integer binary 5_gs+em an

VL—L)H' SRR TR A ee® | nteger Un-

5igned nomber s of +he Pfrm

X :(:I_h_ﬁla;“_z e el Here, all the
bits 018 X represent ma,gn.i,{-udej ( no
SIgVL Ll+’ l:b 'I?LC{UJEJ). qu_e bit+ p FPO8T)
15 +he W0 5 5ign{1gicq,n+ bit CHSB)

whi(e Xo 15 the [(east Stlgl’lﬁpfctlhf'

bt CLSE).

: Pg e (¢ Qqn_gﬂ COR)

Bg Dgnoamic RamgeCDQ) we mean
the renge of +he numbers that
coun be r‘eprﬂsen-{~ed bg G 555'&«5_;41.

The Dgnqm]c Rcw-g& CDR) of an




n—bit integer binely unsigned sgstem
i{:’ DQ - (:O 2”—__1_ . lw_ G‘HLEEF‘ wovzf_g
we can vepresent ol numbers from
0 +o 2 -1 'lnc:luclin,g O and jncu-
13{“’3 o ke represew+q,+inn of
0 it 0= 60... 000 . e wepas

LooemE s - o8
W 2evoes
tation hg g5 2-d= (Ll LLL.
GenTaTIo 0\9 28 W;-'/
vi o«

There are :sz V}.Um.(oe.i"& that cen
be rﬂFr’esemLec{. These ave
0, 1,2, 3, ... > S

. Overfr)}ow

v an OVLSight‘lJ Sgb-l—am DVE'.!HQZOW

15 dﬁginecf to be +he sifvation
wheve +lLe reso |+ o.ﬁ the addition
Ofé two wumbe e 15 'Iq,rgew +han
the \omgeyr velve @yofthe Dyna-—
Mic Range CDR). of fhe system.




@Y

- Oﬂeﬂglow De—)-ec+{o% 1 wteger
R — 77 e

binary %mi 535JEM5

Cﬂhbicle‘r —E—wﬂ n—bHr ’m-{-eg@r foinﬁt,@

Unbign&& vwmbers >( an d ‘( wlﬂﬁ""&‘-’-

= 1n_l:r_h_,lwaq§o cond
,T
M5B L5B
Y: ;n—'lg-h_'l notglgg
1 f
M58 [ 5B

Cownsideyr c:ompu{—lvzﬂ X-{*Y; CL;; now
jeu brnow lhow o odd \of%%b"g U n—
bfi\’“&)« The oddition L s hown
below |

X+Y: '__I_n,__l 1*1-.‘2 e - 1._{_ Lo
po Yuettene L d0
T
S G g E

—

C (S O‘JBML r::rf{,rrg out

of_ add Ldion



= l\e c=0 +the covrect sum X+Y 15

X EY = 2 g Pug o B4 50 ln +his case
dn overﬂow did vio+ occuv and +Hhe
result 16 withur +he Dgnquc R&ngei
- lg— c=1 +then an okferﬂow 0 ccuired
and the vesolt X+Y 16 ovfside the Dy-
wowmic Rﬂwﬁﬁ gV X+Y>f~—ierem
mewber +hot the ngq.mic ‘Regngfi
o_fl an Ww—bit in:]-egﬁr Linqv} umfgnﬂi
System 5 DR=[o0 2"“—_1_])_ ln 4his case
e vector 2, Znp --- 2% 15 uod
+L7,€ c,aw‘e_c,{- UM, X'i‘Y .

Evample: Gompute X+Y where X and Y
are the Eallwmg g-bit Eivzqrfy umsfgvzecf
nuwmbers: W=l ::,LOLO.LLOLD_)'

Y: Lté{m = o0j0{1{00, .
Answer s T he Dé(nct,m]c. Qq_vz.ge a{f’

awn 8-—{9[-{- E]VLQTC'}( uf-’LsfglfLecl 53511-6#?2
oo DR=Ensaatl el a0 |




Th& Gfﬁlcl'ljrim& -EDHGLUQ @

e fe 4 Lo a0 cavry

e Lol il
=+ ool @:1 1 a9

il [ ol ko9l ke

|

HEF“ﬁ G\JE’.FCLI CQW’“&? ou-}— ig e =10

So mierftﬂw Ollcl m::r-{— occur The col=
rect result is Y4Y=1101100L, = 2(1,-

This vesult 15 withon %he DOL(RQW{C
R@L*’l@ﬁj Cremewber DR = [ & ZSS}) .
}VL 0‘{—L1,€.\F wcﬁv‘“&g 2\7&2 55‘:7—\;. V2.0 ouer.{ffaw.

__E%QMWLPlE:’ COMEU-{—G X+Y where X&mf \ are

the —Eouﬂu_}in,g 8Lk binary unsigned
wUmbers: Y=190, =10LLLLLO; 5
Y=gl = Loooriol. .

fr_nsbuer: The Dgnﬂbm{c Q@Lngﬁ: O'ﬁ




Q)

an 8-bit bmqjg un-signecl 535+em
s pr=] o ig-ﬂi]:[o a8 ]
The addition follows

feod-4tten b ey

L0 L4 i Tt
o4 008l 4 0d

1. e deelpdl T o

f

Here overal carvy ovt |5 c=1
So ouerﬂow occored. T he obtained
result 16 X+Y=10Lo0d0Ld, = 330, This

esult 1o outeide the ngmm]c Ran—
ge 3 Cremember DR=[0 255]).

\VL other (.uorcfs 33L>255:> overlé’(ow.



