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Propositional

Normal Forms

mmeE
B
There is a propositional
formula for every truth
table. In fact, there is
a special sum of products

formula.

Formulas for Truth Tables
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|2 Sum of Products Formula
OR of ANDs
Disjunctive

Normal Form
- DNF
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45l Majority function M

K
o -

P Q R MPQR)
T T T T
{ T T F T
T F 7 Tt |
T F F F
F T T T
F T F F
F F T F
F F F F
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"8 AND-of-literals
Row TTF has value T

—————————————————————————————————

_________________________________

is a term that is Tr'ue
in that row only
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2 AND-of-literals

T in the row TTF only

P AND Q AND R
A'lyTF
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True rows of M
TTT, TTF, TFT,FTT
ATTTOR ATTF

ATF FTT

OR A

@©00],..

—————————————————————————————————————

____________________________________

is Tin exac’rly these rows




28 FUlIDNF for M
" (PANDQAND R) OR
. (PANDQAND R)OR

(P ANDQ AND R) OR

_________________________________

each product has all variables
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Every formula = Full DNF
HE

Read the Full DNF
right off the T rows
of the truth table

() ©0 AlbertRMeyer  February12 . 2018
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Corollary

Every formula is
equivalent to a

Full DNF
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Every formula = Full DNF
GO -

Corollary: If two formulas
are equivalent then they
have the same™ Full DNF

*sorted
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enm
& Product of Sums Form

AND of ORs

Conjunctive Normal
Form (CNF)
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Majority function M

P Q R  M(P.Q.R)
T T T T
T T F T
| A o T B
T F F __F 1§
F T T T
LT |F F
F F T F
PIF | F F

NNNNNNNNNN

OR-of-literals
Row TFF has value F

________________________________

_________________________________

is a term that is False
in the TFF row only
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FFFFFFFFFFFFFFFFFFFFFFFF

B o [1e]7
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BE : B
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OR-of-literals
F in row TFF only

POR QOR R
D‘lyFF
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EE Product of Sums for M
using rows with value F

T T
5 TFF FTF 4

FFF

AND D D

DFFTAND D
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omuE
LR CNF for M

5 TFF FTF 4\

FFF

AND D D

DF FTAND D
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~ Full CNF for M
(PorRQORR) AND
(PorQORR) AND
(PorRQORR) AND
(PorRQORR)

each sum has all variables
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B o [1e]7
EIRDE
BE : B
RN -

Every formula is
equivalent to a

Full CNF
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s BEE

“m Every formula = Full CNF

G

Corollary: If two formulas
are equivalent then they
have the same* Full CNF

*sorted
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