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Boolean algebroa (for our ?ufpose&) Operotes on  wvariables that can
take on 4 of 2 values.

= ON or OFF Tvg acbitrary how we assj N
= TRue ¢ FALSE Values ag !owcj as  we've consistertt
= full o cmp*y "!Bmf’\'iﬂeSS“

1 orf O /ffu'.lness\\ x=1 {@3\1:0
X=0 i 5y=1

= +5 V or O v

i

1;7_ Basic. Operations ]

Invert /NOT/ Complement Dpexotor

Denete  invecsion/compleme ntation Io\/ X o x!' oc ‘-X or MK
L€ X=0N, then X =OFF
Tf Y= 0, then Y'= 4

S\/m\oo\l b Dc )(’ T averter

Sometmes denoted ag \')us-l— a “pubble"

)
an invecded of bubble to the output

oY Input, fes P&_C‘\'f\!el\f.

—
A f B e—%"" = p—tfp—

_:—-c={3(fz'\'§ = A{— C

Bolean vaciakbles have o (\lery]-) limited number of possible
Values 5o we can <enumevate all possibilities in a truth “able.

A—— f I— B:F(A)' Tf we went 4o invert+ B or A, add

A

:

/

Y% X
o | 4 Notel N inputr Boolean voriables have 2 possible
1 O inPud’ combinations so we can build +ruth

tableg O‘ﬂlj For o small numbevr ot fnPu+S.
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AND  Operator
AND  must have two oc more I\npu}s X
X AND Y AND Z o X-Y-Z of XYZ or Product of.)()‘])?;“
[
By which we mean '}Ogical

Procluc,’f‘) not multiphcation.
when all

Def & Om*puﬂ' is 4 o¢ TRUE O{\]\{
iﬂpu‘\’s ar 1 or TRUE,

* Y | oxey XN 2 [x-y-2
O O ¢} 0 o0 © O
O 0o |\ lo}
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e 3D xr D

E?ﬂ Switches in Sewﬁs L/%—/O—/D&L

OR Opera+or

Alse has two or more inputst X OR Y OR 2 or X+ N +Z or
”SU«m O'F X)\‘,Z“ | .
/t Bﬂ which we meon lOﬂka\ sum not addi+ian.

Def i Output js L oc TRUE if oy input s 4 or TRUE,

KoY X +Y XY E Y AN+ E

o] D ®) O 0 0O o
o o | 1

o ‘ o 1 0 n

v 0 l 0o v o !

\ \ \ \ ©O o !
1o | l
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Symbol : x@_)(-ry
i ?;D_ XY A2

z

—

CExc Switches jn Earal\e\ T
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INAND _ (NOT _AND) Operator
) / o / Xy | Xey
% = 0 » e
v e ) Y Doy 0 o
| o]
| I 0

NAND ic easier 4o build (much move commow.)
n hacdware,

NoOR. (1\[0"[’ OK) Ope_fq“’c(
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XoR (eXclusive OR) Opecator

XOR lhas +we o move (ﬂp»d‘S " X ¥xoR Y or X@V

Def: Out put s L or TRUE & one or the other Tnpw’rs (but not bo‘Hﬂ)
ate 1 or TRUE, i.e, X=1 ovr Y=1, exr_ms'wél\/.

XN | x®Y Syvabol :
o 0 o}
ol AT e 2T D—
P O |
) _ = - X
E}_" ; , // ~ l'——f/o—.-—\-—l—o—-__
' L e o0 o |
X Y X©Y x! A
Useful in addition ' Sum= X PLUS ¥ = Sum =XOY

XNOR  0Opevator

C,om{)\emen‘i' of Xok 5\[*\'\\‘00‘: ?j@o_@ i;jD—%ﬂY_

Def L Oubput ¢ 4 or TRUE f both inpufs are the same .

X Y | x®Y |

0 o \ XNOR is sometimes called we ”e,c(u‘.valenca“
o |\ O

| © O

(. |

o pex ator,
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More complex expressions are i out of these Fundamental]
blocks :

e A
——Dﬁ—ﬁD—wa‘l +Y
: T Lomven-al’

LH‘Q\'_OL‘ Def A Varl‘q‘oh o 1*3 (,omPiemer\‘]" :Y] an expression,

L XE

: /
B [(WxY+Y) 2] has 5 litecals (W, %, ¥ twice, and 2)

2.4 Basic T\n‘eoremsl

Operations with O of 4 We frec@.\eﬂH\] need +o set or cleav
par+ of o la(ﬁer binary word (ﬂumber),
X+ 0 =X ‘
K+d= 1 (set) Ex: Sex bit T X X XX
X e O=0 (clear) ok Do O 4L
e 1 = X XX AL
Ex: Clear bvs 2 and 3 YYY Y
T AN 001l
OoYY
Tdempotent Laws
OR:  X+X=X Necity using teuth tables %N R+
o 0 Da— y=¥X
0 1 |
| 0 \
[ |l y=X
S\}W’\bo“Ca”\/) X@*X = X X }
{\‘10 bubble
AND: XX = K Verf$\} using Feuth table : KoY X e
0O 0 o 4 Y=X
0 | O
[ o o}

SY"“""’““”% X—E}K = X——! >— X
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Trvolution Law

“Dou\olﬁ 'Fill‘P‘\ (xf)l - "‘i“: N

Lawe of Cor‘ﬂp]ﬁmeh‘%ariﬁ/ Yo+ X’ =4 (Ei-ﬂner X of X, 'S alWo\.\{S :{_)

Xex'= 0 (€iher X oc X is always 0.)

Teuth  Yable, * || % x| xex
0 | | O
1 o] | O
Ext ((+¥)e (x+Y) = X+ (x'+¥e2)e (X + y-2) = 0

Commutoative Law AND % Al = (BA = BAC

S\imbokcai\\j}

Associative Law

Symboi\'cally)

Disteiountdive Law

HelgFul Theorems

Ex: X+ XY= X

AP D

OR: A+B+C=C+B+A = C+A+B
— ¢ .
L= ==L

— A

and:  (ARYC = A(BC) = ABC

OR .  (A4B)+c = A+ (Brc)= A+R+C

A
6:D_L _ A
) = B—y}
€ —
& A(g+c)= AB+ AC Looks [ike
‘ mul+i?1{ca4—ion and
ia) A+ RC = (A-!-g\(!q *C) dual addition, but
‘ meaninj Vs Ve"\/
&I—Ffefen‘*'l

{flcﬂf\) P‘-{i)
Hefp Simpfi§7 (Omplica+e,ol— expressfonsz

De(k +My(erH)+ C = C

T 4




