Exercise 23B: Solutions

s

Ta zvz=(zvz)al (Axiom 4)
=(zvz)A(zVva) (Axiom 5)
=zV(zAz')  (Axiom 3)

zAl (Axiom 5)

=z (Axiom 4)

b zAaz=(zAz)VO (Axiom 4)
=(zAz)V(zAz) (Axiom 5)

zA(zvz) (Axiom 3)

zAl (Axiom 5)

=z (Axiom 4)

c () =(z")vo (Axiom 4)
=(z')v(zAz')  (Axiom 5)
=((z") vz)A((z") vz (Axiom 3)
=((z") v)Aal (Axiom 5)
=((z")vz)Aa(z'vz)  (Axiom 5)
=((z')Y nz')vz (Axiom 3)
=0Vvz
=z

d proof

e proof

2 av[bAad)a(dab))=avbab Acd Ad] (Axioms 1 & 2)

=aV[0AcAd]
=aVvi
—a
Pa y |y |zAy | fz,y)
0|0]1 0 0
0(1]0 0 0
1 (01 1 1
110 0 0
b z|y|z|lzVy|yVz|zve | flz,y,2)
000 0 0 0 0
0|01 0 1 1 0
010 1 1 0 0
0|11 1 1 1 1
110]|0 1 0 1 0
101 1 1 1 1
1110 1 1 1 1
1 (11 1 1 1 1




4 a

(zAy)V(E' AY)=y' A(zVva)
=y Al
o ‘y,
The circuit can be simplified to a ¥’ switch

Ay vEay)VE Ay VE AY)=(@AVY))V(E AYVY))
=(zA1)Vv(z' A1)
=zvz
=1

The globe is always on; the circuit can be a single wire with no switches

@' Ay)v(E Ay V(zAY)

(Z'Ay A)YV(EAY A)v(E Aynz)vizay AZ)



