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Announcements

e Solutions to HW1 on website

 HW2 Assignment
— Out on Wednesday (2/7),
— Due on Wednesday (2/14)
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Boolean Function

e Function

— Mapping of f(x;,X,,..,X;,) to B, for each value of x;
* n : Number of variables
* B : Set of
* |B| : Cardinality of set
* 2"log,|B| elements

* Formula (Formulae)

— Strings that contain variables and/or operations
« Example: x;+x';X,
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Boole’s Expansion Theorem

o F(X{,X5,.,X,) = X, f(0, X,,..,%,) + X of(1, X5,..,X,)

— Example:
F = XX+ X1 X3
F=X"*(0exX,+ 0 *Xj)
X o (Lexpt 1exs)
= X"+ (0)

+ X; (X5 + X3)

Example (In class)
Fu = X1 X3+ Xy X5 X3
F3 =Xt X'y X5'X3
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Minterm Canonical Form

» Recursively Apply Boole’s Expansion
— F(Xy,X5,..,%,) = 1(0,0,..,0) X;" ® X,"* .. ® X
=1(1,0,..,0) x; * X,"* .. * X
=1(0,1,..,0) x;" * X, * .. * X
=1(1,1,..,0) X; * X, *..* X
=1(0,0,..,1) X" * X," ¢ .. * X,
=1(1,0,..,1) X; * X,"* .. * X,
=f(0,1,..,1) X;" * X, * .. * X,
=f(1,1,..,1) X; * X, *..*X,

-1(0,0,..,0) .. f(1,1,..,1) = discriminants
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Minterm Canonical Form

Example (In class)

Recursively apply Boole's theorem to find
minterms for:

Fo = X X3+ Xy X5 X3
F3 =Xt X'y X5'X3
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Maxterms

F =[x, +(1, Xp,...%0)] ¢ [Xq +(O, X5,..,%,)]

— Same logic applies
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Pseudo-Boolean Functions

Consider
— B={0,a,b,1}
— Mappings
*FO) - a
*F@) - a
« F(b) - b
«F(1) - 1
Minterms cononical form:
*F(X) =ax’+x=a+Xx
* But:
* For F(b), atb=1, not b
Therefore, F(x) is not a boolean function
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Atoms of Boolean Algebra

e Consider minterms of f(x,y)
e Draw with
— All 4 minterms
* X'y + X'y+xy’' + Xy
— 3 minterms
e Xy + Xy + Xy +
* XYy +Xy+  +xy
* XY+ Xy +Xy
o + x’y + xy’ + Xy
— 2 minterms
— 1 minterms
— No minterms
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