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Announcements

o Office Hours:

— Professor Lockwood
 Office Hours: Tue 4pm-5pm
 Location: Bryan 512 [Enter through Bryan 522]

— Teaching Assistant: Henry Fu
 Office Hours: Tue/Thr 3pm-4pm
 Location: Bryan 414

» Reading
— Hachtel: Chapter 3 - Boolean Algebras
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Sets

» Set = Collection of objects, with { members }

— Example
» CPUs = { Pentium, K6, Athlon, MIPs, PowerPC }
» X86_CPUs ={ Pentium, K6, Athlon }
— Defines a set of 80x86 processors
— Example
 Valid_Coordinates = { (x,y) : X[OR, yOR, x=y }
— Defines a set that includes: { (3,2) , (6,3) , ... }

“Null={}=0

» | Cardinality |
— Number of elements in set
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Sets (continued)

e Assuming:
* CPUs = { Pentium, K6, Athlon, MIPs, 68K, PowerPC }
» X86_CPUs ={ Pentium, K6, Athlon }
* MAC_CPUs ={ 68K, PowerPC }

 Inclusion: O
— AOB : True iff all members of A also in B
* Proper Inclusion: [
— A0B : True iff AOB and A#B
e Complement:
— A’ : Defines set of elements NOT in A
— Must be specified for a universe, like

:
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Sets (continued)

» Example
~A={15,2}
~B={5,7}

* Intersection: n

— AnB : Elements in both A and B
e Union: O

— AUB : Elements in either A or B
e Cartesian Product: x

— AxB = Ordered Pairs

— BxA = Ordered Pairs
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Examples

e Given
* A={a,b,c}
* B={a,b}
« C={b,c,d}
« D={b}
« E={c,d}
» Evaluate (True/False)
«BOC?
«BOB?
«CzD?
* D n E =10 (disjoint) ?
*BnC=D"?
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Venn Diagrams

A={?}IAI=?

B={?}IB]=7

AnB={7?}, |AnB|="?

AOB ={ 1}, |AOB|=|A|+|B|-|AnB| =7
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2-Variable K-Map
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Minimization with 2-variable K-Map
W =Xy + Xy’
W =y'(X' +X)

W =vy'(1) X {

W=y

QD

Z=XxXy+Xxy +xy

Z=(Xy +xy)+ (xy +Xxy)
Z = X(yty') +y'(x+x) X {

Z=x(1)+y(1)

Og}‘< OO}<

&

L=X+Y
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3-Variable K-Map
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5-Variable K-Maps
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K-Maps
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Relations

e [] = Relation between set A and B
— Subset of A x B
—xOy = (x,y) O O O AxB

e Consider

— Relation <
— Set A={1,2,3,4}

NN

IN |

IN |

~A2={(1,1),(1,2), ... (4,4)}
— 0 OA2

IN |IN

A W NP

IN[IN [IA

Py W
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Relations

» Reflexivity
— For every x J A, x[Ix
e (x,x) OO
* Relation exists in all elements of diagonal
e Symmetry
— For every (x,y)00, (y,x)00
* (1,2) is not matched by (2,1)
o Antisymmetry
— If both (x,y)00 and (y,x)000 then x=y
* (2,2) and (2,2) have x=y
* (x,y) but no (y,x) for all x2y
 Triangular matrix is Antisymetric
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Relations (continued)

» Transitive
— For every x,y,z
* if (x,y)0O and (y,z)00 then (x,z)00
o Example: (1 <2) (2 < 3) implies (1 < 3)
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