
Numbey Syseuns 
Dtatal 3sfeus uave a proineut ole tu evevy day 

tte of tLe pre seuttechueloqre al peyod vefeed 

&S the dital age 

Oue ckeyateyistie of diqital sustoum t's theiy 

abiuty to repese nê auud wauupulate discvete 

elemeuts af nfovwMaton 

Auy set tit res4ri'cted to a fiuite number 
of elemeuts coutaius di's cretfe AfoYmatiou. 

oreawple, t&e to de ciuel dits, the 2c loters 

of tlue alphaloet,the 52 plaiuq cavds, cud tha 
64 squaves o a chessboaYd di'scyete sets 

Early dtqital couputeys cweye used for wumeric 
Coputab'o us. this case, tue dis erete eleuuts 
weve the dtqits yo h's applicaukt'o ,ths tey 
diaital computey emeyqed 

Dis evete oleweuls of inforwuakion aYe tepreseuted 
tn a ital systen by phsical quautles calted 
sauals. Electiea sauals 6uth as voltages aud 
CusTeus aYe the wost co Umon 

7he cauals in wost ed .dy elecbroice digr tal 
Systes use just two di'styeke Values and ave -tloefore 
Soid to be btuavg 
A biuavy digit, called a latt, has two Valeso CLud 

Dtscvete eleweus of tufov uation ave epeseu t 
cwitu ayeups 

ave epreseu ed 

CO gyoups af bits dadled binaYy codes. 



votua var'etus -leekuiques, groups o4 bits Cau be 
Made to remesout ddscyele wbofs, ul hecessaril 

MubeYS, wulh ave -teu used to dovelop he 

8y stom tn ca dgital fov at 

-1uus,a diqitasusto ts ca system tCat manipulakes 
discyete Gqnlo ols) elemeuks ftiu-tovauf ton veprestue 

Cutenally tn blnary fo1 

ueve cre wieuu diJreut uwwbey Systeus. 

ba se-neyYal, Wimbey enpvessed in aa 

Syste has Coeffiieuts multipued by powers 

of +ao 
an 7+an Y . .ta2Y+a, Y4a_Y 

M 

e coettueud a vuqe tn Valuua freom 

o to - 1 
To destrugunsh loetwein nbers of diftereid 

o ases, we eudose the Coetficeus in parartlese 

and wvite a subscript @qua to tha lbase used 

> Je nost Coumou wwoey systems aYe 

Deuma muwbey Systom 
2) Binayy wnbe system 
3 Octal wnbey System 
Hena decim numoeV 3yitem 

ODecimal Numdoey Sy sten 
te decan nbey sy sfen t tu west co 

aiud also wost oido sed for our dauly ume aud 

work. 

-T deumn wwnlbey sysfen i's also Coled he 
base 1o oY Yadi'n - 10 systew because tt uses tey 

deft evet 3jwb ols Cllu daits; o,, 2, 3, 4,S, 6, 7, 8,1) 



to opyeseut Qu quautt y 

Fath deqit in a 
dectmal muwbey Yeprosents o 

wultiple. of oa poweY Of 10 

(1o.ol2)o XI'+o O xlo +Oxo+Iyto42xlo =|o.o12 

(7392)n 7xI6+3 o+9 x1o+2 XI6 = 7392 

BiuaTy Ntwber Sy stew 

bino nuwloey system, as tte Mouma Sugges 

deals toit ouly uo uuools, or 

t ts also called tl base-2 o Yadin -2 3ste 

becuue tt uses ttso digits (o,) to vepresent 

ay ueiutity 

Tua 

Ctolo), =I x2+ ox2+1 y2'+ ox2 = (1o),1 

loo.o), = I *2+ox2 +o x 2+ox2+ Ix22 425). 

Octol Numbey Systema 

The ocAal mubeY ystom deals oitth egtt digits 
OT mlools. 

> Tt ia adso Called+a loase-8 or radin-8 Systeu 
becouse tt uses et di'ftaveut sybots o 

aits Co, ,23 ,, S,G,7) to tepresed o 

uouhly 

4) Ixe+2x8+7x+4 x8 67.5) 

(231)= 2x8+ 3 x8 41 x 8 (s3).. 

Hexade csmal Nambey Syskea 
Ihe henasemad uwber system deals coth 

sincee u da ts ov Sywhols 
Te '3 also called tha oase- 16 o Yoola n -16 Systeu 

bec ause t'E ses atnteen deffoyeud Symbolk or 

d3its Co,,2, 3, 4, 5,6, 7, 8, 1, A, 8, <, D, E, F) to 

Yepreseut a 2unti (y. 



-The letfevs af te aplambek aye used to suppleeuut 
the to decmal daits coheuthe base of the huute 
ts 9ckey {ha lo 

Site letlevs A,B,c,D,E, F a ve. used for he di tts 

1o, , 12, 13, 1,15 vespe téivoly 

o (6SF)=Iu YIG°+ 6 xI6*+5 XIG +15 x6°= (466871 

CA-B10) = 1o xI6+BY I6+IXI6+o x[6(10-611 

Base Conveyston Methods 

ae co wvevsiou of a Muber t otser o decual 

ts done by ep andtng tha unber tn a power 

Series o4 Yadn aud ad seins, oull tla teYha 

(1olo),=1 x2° +I X2+ ox2+ iX2+ox2'1x2 

= C53o 

3071) = 3xg*+oY8+7x8 +1 X8 

C1593)1 
3 

234e IX(6+2 x16t3 x16 +X16 

= 4G6O)1 

(toto lool), 1x2+ox+1*2+ox2°tIx2'+ Ix2 
+oX2+OXT+I y2S 

io 7811)1 
271-3)e 7 2x8'+ox8+ 7X8+ 1x 8+3 x8 

2 

+Ix82 

108 3106)to 
(ADC DE), = o xIG+1UX6' 12 xI6°+ 13 XI6 

2 
+4y t6 

(2748.8672) 1 
Tueye a geuoval prose dure for the vevers 

ope Yakion of Convey tins a decemal mumber to 
a uuwaloey 

orne Yoki on 

tn base Y 



f +tu b ov ucudas a mdin pof nt, it ts netessavy 
to sepe Yate +Ca nuwbey tudto dn iudesey pavt 

eund afroukiou payt Sue eat parB uwst be 
Caverted difteveuf y 
The Coutersion of a deina udegar to a hules 

Cu base t's do ue by di'uidig th wwker md 

all successtve queb'euk by r and acumushk ing 
tha re nicund eYs 

The-fvottto u tsmulteled byradin to g 
au tterer amd a fyaton .TR te ew Arouhia 

ts ultiplied by to gtve a n ew tuteser 

cLA a new frakio n 
he pyocess ts couuuad unil thufvauko beones 

O or til tlhe wwhey of dig'ts has sufhuet O 

checuYau 

>Covert decimal 41 to binary 
we diyide tha given deerual nuber succssieh by 2 ad vea 

tl remain deys upwad to qet te eguivcaleut btiuan 

ww.ber 
Suuceie dusn ameidey 

2 |4 
2 10 C4)-toloo 1), 
21O 

Cowt o75) t tuary 
We ultipy u g tveu deunaf frskion 6y 2 to 3 

a tegey ouwd afvauh'on Thau ha new-frauk on s 

ulb pies by 2 t ve a nw tukeger ound a 

neuw fraskion 
Su pro cess ds Coukuns wkil the fvauki'o beouus o 
oY Uit tte wumber of dgits has Suds ueut auuraiy 



Tea te tuberevs fron top to oottou 

Tuteyey 16 X 2 5o 

o16(o11) 

-Co urt (io615)1 to biuar biuory 
CoUvers ou of tuteger toS 

Pomai udey lo5 
2 52 

2 26 
2/3 

2 G o6 i1o1oo1), 
2 3 

2 

Camars¬om ok Ar om 615 

Zutege 
6I X 22 0 3o 

O 30 X2 z0 6o 

O.60 k2 2Lo 

O 20X 20 4O 

64oK 2 o8o o 15) o-co1001)D, 
O 

poreilas'Syaston Can wawey be rprehed exaukly 
tu lo cuarTes prces wn e a uated after fw 
&eps 

Cio5.15)-(1otoot aoloo1), 
Couveyt (4 1)1o to au bctal nuuwoet 

841 
(4)(5)g 

Couert (o513)10o to océas 

(o-13) 'o-656 X8=S 248 5 
o.248e=1984 
o.84x8=7872 7 

G13 x8- 4 1o 4 

oo65t.jg o832x® = 6 656 L. F(o4O6517), o48 = o 832 



Couvevt alect ua wuuub@y 260 6 o to octas 

8200 
8 2-o (2o) (316)8 

o-3 

o Gox 8 =4 8 

o 8 8 = 6:4 6(o (o:6o)(o.u6314.). 

4 8 =3.2 3 

O2 x8 = '6 

8 = 8 

De 

C2.00 60)e (3/0. uG31 4) 
Cowast (23 469o to a headecunal unbe 

IG 234G 

16 66-13 O) 
16 1-1o (A) 346=(SbAD) 6 

16 5 11 (B) 
O-6 

Coert (o 6666) to a ex adtinal nwnube 

O 65 G6 X16 = lo B056 1oCA) 
o.506Cxl6 8 08968 
o o86x16 = 4336 
4336 X16= 6 q376 
o 9316xI6 = 16.Oo16 16CF) 

(o 6666 (o A8IGE) 6 

(up to 6 decbal phts) 

Couvet (250 225)1 to a henader uol uwbey 

66-1oCA) 
IG 25o (A) 

O-15Ce) C26) (FR), 

O 225 X 1G =36 3 
O 6 X/6= 9. 6 9 

(0.225)1o(o39999) 

O 6 I6 9 6 50 225h(A39999), 
O 6x 616 
O6 x16 96 



The couvers ton ro n aud to brinavy,hued to)ockal au 
henadeci cnal plays an CpoTtaut ro le tn digital 

couputeYs, becase shor{er patems of hex chanckes 

ave easiev to mecogize than long paerms of 

's aud o's. 

Stuce23=8 ad 2=I6, each otkal dzit conespords 
to tl btiuary diaits and each hanadeciuas 
digrt corespouds to fouy bnavy degrts 

Btnam to OCtal CoveYsio 

StavtigR frou ta tuary pofut make qroups of 

To cowrert a binary wwb er to an octal kudber 

3 bts each. ou other stde ot tha biury pott, 
nd replace each 3-oiE buavy roup by ha 
suivalaut otal diqie 

Coweyt (11OIO IOoIoIo)2 to otta 

5 55 
(ttOlOt tolol6), = (G5 92 

.6 
2 

Convert (o1o11 1 0o1.oIr) to ottal 

2 7 3 

Clo tol 1o0t o),=(2571 34 e 
cCta to Bínay Couvevsiou 
To cowart a gien octal luuber to a na Just eplace each ottal deqit bytes by tts 3-brt 

buaryesui valeut 
Cowweyt 367 62) to bnay. lo binay 

6 1. 6 2 
olI. lol oto 

(367.62e (ol lotlololo), 



Binary to Hexadeuual Couversio 

-STo c owwert a bruayy nnber Eo he nadeu'uml uumbex 

Statru Stattius ro m-tlua htnar Potnt, maka aroups of 4-his 

eah, on etther side af the btacary point and replata 

eal yeit grdur by t @quval en hena de e'mal 

Cowert (1o1ol 1o D2 6 uexoadeuna 

(toltot o lt),= (2DL 2 

Convert (otolu11o. ol1), to hemadeuuol 

2 

Coto O. olt), = C2 FB 7C)i6 
Menedewa to Buary bwevston 

To Cowert o hera deciiad numkey to brvaYy,veplacce 
th he dogib y Cts -btt bmay gvo up. 

Couvert eAC) to btnay 
A 

OtooO lofo IloO CeBAC)=Coloolo tolotlo) 
Cowert AEGoD) to btuory 

3 A 3 
ool tolo too| (11o O oooo | (o 
C3AE. GoD oolI tuto(ooItototIoooot1o 
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