
oolean AlqebYo 
Beoleaun etlgebra t an clgebratè stvukure defined by a 

set af elemens B, togetther ewt ehtwo kbuang 

operakovs, t aud, provrdles that the #ollocoins 

Huntugton postulakes ave Sabt'spiod: 
a) The stucture s elosel weth Yespeil to the operafor + 

b)Tue styutture t's closed cwte vespet to the opevator 
2 a) qTe elemet o ts au tdetby eleuuaut coitepett 

t ,tC, +0 = o += 

b)The elemeut I t's a Cdeke aleweut withvespet 
to e', |= =. 

3.a The struuttore. t's Lowmutative cse tt Mes pet to te 

b)Te stnuture ts commutatte cuit, Yespe t to,ce 

) Te opeyatoy. ts de'stnbut ive oey +, te, «* (3+7)=()H%z) 

b) Te operetoy ++ t's distrloutin ove , te A+.z)=aty):atz). 
6. Y eet el ut eb,there eniss aun ehneut EB 

Ccalles te conplemant of) Sueh tht n +=[ and4 

6) o =o 
6.Thheye eni'st ot least two eleweuk N, yEB sul tlos 

Boolea otlgebra esenbes ordiuary oulyelova iu stm Yessoeks* 
Do ealize Loolean dlhebva, oue hustslra 

tha elem euts 0f the sal , 
2 the ules oh operalim for trwo btnay eperakor, aud 

3: te get of elemeuks, , togokhey erth the tvo opevators, 
Saksty tte Stn Hiultngton postulates We We deal 0uly eotth a tuoo -valusd Booleay olljeba 

Cre, a B ooleau alyeba wibh ottly two elanmeub 



uevala! Boo lean algeba has ep'ca lions t' sof Eleoy 
(tte alyebra af classes) åud tin pmpchtt'onal (ogic 

Tle eplica bron_of Beoleaty algebra to qale.tjpe eiruils 

Couuoly tsed tn digrtal devices dud counpotlleds s ouy 

Cnteresé 

Fe-Vahed Booleau Alqebr 
A twe-valued Beolean algebra ts deft'uecl otn a .set 

Ot tubeleuneuts, 8 = fo,, coftu Tules for te tuwo 
btnar Operaors + dud os lhoton tiu te -follooiu Opeveut tdrs 

,O 

hese These Tules ae exacty sne as tha ANO, OK 

Cud NOT opevatous, mespecte 
he Hutiugtou postu lactes ome Velid -tor El sok 

{o, aud tle two btna epeyakos taud. 

basie Theo Te ms and Propeyties of Cooleon Hlaelhra 

Duali ty 
Tu dporta proper6y o Boolaan sula ehra ts 

ldlib piiple aud states tal ey algekme 
expres sion de duti bte from tte postulates o-

oolea algeora vemauus valld f the oeratoy 
dud tdeuti ty elnuuts aye iuterehaued 

The duali ty pvudp le uous ay applr Cocttous 
a dual of au algeb raic erpresc on ts sesi 

e stupla uter chouge OR cnd AND oyAeratoy oud eplate 1 by o's cud o's by 1's 
Lare Veoveuss 

Tte tnoveus, Gke ble pestrulat es are listo 

u cs, ea ch elation the dual ot tAa 

Oue paired ith it 
>The festulates sve bdzic aduy of -the algbatc 

Sbruutve aud Meed o proof. 



Postulate 2 Ca) +o = tb) 

Postulate 5 Ca) (b) =o 

b) X X 
heoYem 

Jeo eu 2 Ca) 4+1 

ueerem 3, tnvoluklon 

Postulate 3,Co wutative. Co) + y= Y +X g 

Theorem 4,assoCtattve Ca) +(y12)=C*g}z (l yz)=Y)z 

Postulate &, distr bui e o) «(y+z)=xy4xz b) 2+y2= (MtY)(17) 

Theorew 5, De Mergeun Ca) G+y)=«' 6) ay)=« + 
heore 6, ahsexpti6in Ca) +Y=X ) «xty)= 

T theoveus st be proeu frou tta postula bes 

Tueorem t(a): + 

3tateuut 
+= (at a) 

Just akt oy 
Postulate 2(b) 

a+ +x') 5 Ca) 

4Cb) 

2 (a) 

Theerem () 
Statewmst 

= AN +o Postuale 2) 

2 tx) 

6 

A dual trovem 
2 ) 

cau be stmula re dertied from the 
proof of tts conres pon da h theoTE 

TheoveM 2 Ca) +l=l 

Stateueut ustAiabbu 
Postulate 2lb) 

=(xta')-a+ 1) SCa) 
2 4C6) 

2(6 
5Ca 



leove m 2 (b): O O by diality 

Tlueovewn 3: (')'= * 

fron pastulate. 5, we uave t* aud x x'=o 

eouettogetuev define tta Cowplelmut o N 
Te toupleutut of « s aud 's also (x'). 
Stwee tta cowpleaut ts uuiue, we have (x)=x. 

Tueorem G) 
Stateweut Jwtecafr 

Postulate 2(b) 

3 t) 

2(c) 
2 b) 

heevtu G(L): ty) by deasiy 
Ne tereus of Doolean olge b ra can be proveu oy 

tueans of truth talles 

n trtt talle, lootta sides of he velatiou ae chetked 
t see whethey they yteld detta Yeul for al 
posstble Coubtuatrous ottha Nayiaoles invowed. 

e foMost truta talbe veytfAes ta Arst absSyotin 

O 

e fol»i trut talote vertties the t 
eMorgun's hesrem, (x4y)= ay: 

Oparatoy Precedeuce 
-The opercttoY Pecedence, toY evoluafing odleoy 

epre si o us tS parentheses, (2) NOT, ( OD, and lp) OR 



> Cousier tl e trutth talete fovfirst De No Yg aun's 

noyeu, the lest stde of tHa epresiou ts at+y) 
avezove ttio epres Stou tstode ttha paveutinas es 
ts evaluated Ai'rst oud the yesult t's then coupleeutel 

T gt side o tte expess ts x'', so the 
co Dleueu* of and tte couptemeut of y are 
leot evaluoted frsE aus tte rezult s thuy AnDed 

e 
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