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Argument

(pvaq)
(mpvr)
qVvr (pvg) A(=pVvr)=qvr
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Truth Table
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Interpretation of this truth table

A B
p q r pvq -pVr (pvg)Al=pvr) qvr A= B
case® T T T T T T e T T
casse@ T T F T F F T T
casse® T F T T T T ——— T T
case® T F F T F F F T
case® F T T T T T —»T T
case® F T F T T T =—T T
case® F F T F T F T T
case F F F F T F F T
Whenever pVq and TpVr are true, qVr istrue
(V) A(=pVvr) > qvr
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Venn diagram for pVvgq
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Venn diagram for —pvr
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When (pvq) A (=pVr) is true

pvq

v

r

When pVq is true
and —pVr istrue

(pVq)A(=pVr)

cases O+@+®+®
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When (pvq) A (mpVr) istrue, q V r is also true

pVq
pVvr qVvr

q

D o
%0

r

cases O+@+®+® (- cases O+@+®+®+2+@

(pv@)A(mpvr) ——— qVr
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Argument

Case 1: pis false Case 2. pistrue
pVq FvVvqg TVq
“pVr T'Vr Fvr
qVvr q r
when p is false, when p is true,
g must be true. r must be true,

Therefore regardless of truth value of p,
If both premises hold,
then the conclusion gV ris true

http://en.wikipedia.org/wiki/Derivative
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Resolution Examples

- pVr
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Resolution in Prolog

Conjunctive Norm Form (CNF) is assumed

the variables A, B, C, D, and E are in conjunctive normal
form:

-AA(BVC)

(AvB)A(-BvCv-aD)A(DV-E)
AvB
ANB

The following formulas are not in conjunctive normal form:
-(BvC)

(AANB)Vv C
AN(Bv(DAE))

https://en.wikipedia.org/wiki/Conjunctive_normal_form
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General Rules of Inference (1)

p>q (pA(p2>q)) =g Modus ponens

q
pq (g A (p>q)) = —p Modus tollens

-p

p=q ] .
q-r ((p=>q) A (g>r)) = par Hypothetical syllogism

p-=r

pVq . . :
-p ((pvq) A (=p)) = q Disjunctive syllogism
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General Rules of Inference (2)

Discrete Mathematics and Its Applications, Rosen

pVvq
PA(Q (pAqQ) = p Simplification
p
p N
q (p A q) > pAQ Conjunction
pPAq
pVvVq _
-pVgq ((pvaq) A (=pvr))=>qvr Resolution
q Vr Breaking into parts, a loosening
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Example A

James Aspnes, Notes on Discrete Mathematics, CS 202: Fall 2013

pVq (pvq)A(pv-r)
(’”;r - (pva)A(pvr)
“pVq
~qVT - (pva)A(pvor)
- (pva)A(pvr)
q
(p\/—lr
“gVvr
pV-r
.
p
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Example B — (1)

p 2 gVr p 2 gVr
pvV—q pv—q
v I'Vq rvqg
///
/ “pvagvVvr pVvagVr
| pv—q pVvV—q
| rvgq rvg
\ qVv-gVvr gqv-gVr=TVr=T pVvVr
\ rvqg
N\
- rvgq
Discrete Mathematics, Johnsonbough
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Example B — (2)

p 2 gVr

pVvV—q
rvqg

p—)q\/r

—lp -> _Iq
qVvr

p 2 gVr

q=>0p
qVvr
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Truth Table
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F
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Truth Table and K-Map
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K-Map and Logic Minimization

p qr
00 01 11 10
\
0 o (1) o o
1 0 \1f @ D
00 01 11 10 00 01 11 10
0 pgr 0 :

_ _ qgr
1 pgr pqr pqr 1 -

q
pqr+pqr =pq(r+7)=pgq
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K-Map : Verification

E(_]r+pq
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P (g
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Adding two don’t care conditions

p qr p qr

00 01 11 10 00 01 11 10
\ \J
0 o0 [1\ X X 0 o0

(t <] )
w ) 1

1 O W(l 1) 1 O
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0 0
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Adding two don’t care conditions

p qr p qr
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K-Map : Verification

00 01 11 10 00 01 11 10
0 0

1 -

H1AH2AH3 9 pvr

p q r pVvr p g r HINH2AH3 pVr
000 O 0 0 0 0 0
0O 0 1 1 0 0 1 ] =—d 1
01 0 O 0 1 0 0 0
0 1 1 1 0 1 1 0 1
1 00 1 1 0 0 0 1
1 0 1 1 1 0 1 ] =—d 1
1 1 0 1 1 1 0 ] =—d 1
1 11 1 1 1 1 1 —1
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Example C

p 2 q p > q

"pVa “pVq

—q q

P (=pvaq) Aq
=(~pA-q)V(q A—q)
— (ﬁ p A ﬁQ) Simplification Rule
-p

Discrete Mathematics, Johnsonbough
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