EE1001 Fundamentals of Digital Techniques

Assignment 2 (Solution)

1.
a) pAgq
b) ~pA~q
2.
a)
P q ~p | ~pAg
T T F F
T F F F
F T T T
F F T F
b)
plg| 7| ~q|~gqgVvr|pA(~gVr)
T|T|T F T T
T|T|F F F F
T|F | T T v T
T|F|F T / iy T
F|T\|T F T F
F|T|F F F F
F|F|T T T F
F|F|F T T F
c)
3.
plg| T |qVvr|pAg|pAr pA(gVvr) (pAq)V(pAT)
T|(T|T]| T T T T / )
T|T|F| T T F T T
T|F|T| T F T T T
T|F|F| F F F F F
FlT|T| T F F F F
F|T|F| T F F F F
F|F|T| T F F F F
F|F|F| F F F F T

same truth values

The truth table shows that pA (¢V r) and (pAq) V (pAr) always have the same truth values.
Therefore they are logically equivalent. This proves the distributive law for A over V.



a) The train is not late and my watch is not fast.

b) x<—-2orx>7.

P q | ~p | ~Mq | pA~g | ~pVyg (pA~g)A(~pYVg)
F ¥ F F F T F
T F F T T I F
F T T F F . 3 F
F F T T F T F
t
Its truth values are all F's, so (p A ~g) A (~p V g) is a contradiction.

a)
~(pV~g)V(~vpAn~g)

b)
(PA(~(~pVa))VipAag)

~pAgV~gq)
~pAt

~p

pA(~qVyq)
PA(qV ~q)
pPA L

P

(vpA~(~gq))V(vpA~g)
(~pAg)V(~pAn~g)

(PA(~(~pA~q))V(PAQ)
(pA(PA~q)) V(PAQ)
(pAPA~q))V(PAQ)
(pPA~q)V(PAg)

De Morgan’s law
double negative law
distributive law
negation law for V
identity law for A

De Morgan’s law
double negative law
associative law for A
idempotent law for A
distributive law
commutative law for v
negation law for v
identity law for A



a) p—~>(gvr =~pv(gVvr)
(~pvQVr
~PA~qQVr
WwA~q)—r

b) “If nis prime and nis not odd, then nis 2.”
(Alternatively, “If nis prime and nis even, then nis 2.”)

8. “If a computer program runs correctly, then it contains no syntax errors.”
No. Even if a computer program is free of syntax errors, it may contain logical errors
that could make it run incorrectly.

9. Statements (ii), (iii), and (v) must be true.

10.

a) pv(pAQ
=p (This is just the Absorption Law.)

b) (p—=PAp)—q
=((~pvVQAD) —q
=((~pAp)V(gADP)—q
=(cv@rp)—q
=(gAp)—q
=~(gAp Vg
=(~qV~pVgq
=tV~p
=t



