Lecture 3 - Boolean Algebra contd. I

Shannon’s Expansion: f = zf, + 2’ fz
If f. O fur, fis +ve unate in z
Reduction due to unateness: f =zf, + fu

Corollary of Shannon’s Theorem:

If f,g are +ve unate in x

- f’g:x'fx’gx+fx"gx’

Significance?




‘ Binate Functions '

o f=a'bc+a'bc + abc and g = abc + a’'b'
e Are f and g unate in any variable?
e frg=afaga+a forga

Ja far

9a Ga’

Is f, +ve unate in b7 (fup 2 fapr)?

Is g4, +ve unate in b7 (gap 2 Gap’)




Shannon’s expansion - Application'

o f=ab+ac+bc,g=ab + ac

¢ fa=btciga=b +¢

o for=0bc,gy =bc

e f g is compute intensive: Apply Shannon’s theorem
e frg=a fa Gat fo " Ga

e Let us try to find solution in f,/ - g4

e f. gy = 0. Does that mean f-g == 07

o fa'ga:




What if NO Solution Exists?'

e f=ab+ac+ a'be,g = ab'c

e f-g=0 (obviously)

e Suppose f - g is compute intensive
o f, =
Ga =

f'g:a°fa°ga+fa”ga’




Boolean Difference '

Computed as f, & for
If f, ® for =0, then f, = f,
When is f, = f./7

f=ab+ac+be, fo ® for =bc+ bl

As a changes, f changes if b’'c + b¢’ = TRUE







Consensus and Smoothing'

Consensus: fg « far

Represents the component in f independent of x

f = ab+ bc + ac, consensus w.r.t. a =
Smoothing: f, + fu

Makes the function independent of that variable







