t(p) = 0  if p fails
t(p) = 1 if p succeeds

nv(p) = 0 if p evaluates vacuously 
nv(p) = 1 if p evaluates nonvacuously

Definition: nv(not p) (current LRM)
nv(not p) = nv(p)

Definition: nv(p implies0 q) (current LRM)
nv(p implies0 q) = nv(p)

Definition: nv(p implies1 q) (new)
nv(p implies1 q) = t(p) && nv(q)

Definition: nv(p implies2 q) (new)
nv(p implies2 q) = t(p) && nv(p) && nv(q)

	p
	q
	p implies0 q
	p implies1 q
	p implies2 q
	Comments

	!t,!nv
	!t,!nv
	 t,!nv
	 t,!nv
	 t,!nv
	

	!t,!nv
	!t, nv
	 t, nv
	 t,!nv
	 t,!nv
	0 seems wrong.

	!t,!nv
	 t,!nv
	 t,!nv
	 t,!nv
	 t,!nv
	

	!t,!nv
	 t, nv
	 t, nv
	 t,!nv
	 t,!nv
	0 seems wrong.

	!t, nv
	!t,!nv
	 t,!nv
	 t,!nv
	 t,!nv
	

	!t, nv
	!t, nv
	 t, nv
	 t,!nv
	 t,!nv
	0 seems wrong.

	!t, nv
	 t,!nv
	 t,!nv
	 t,!nv
	 t,!nv
	

	!t, nv
	 t, nv
	 t, nv
	 t,!nv
	 t,!nv
	0 seems wrong.

	 t,!nv
	!t,!nv
	!t,!nv
	!t,!nv
	!t,!nv
	

	 t,!nv
	!t, nv
	!t, nv
	!t, nv
	!t,!nv
	I prefer 2 here.

	 t,!nv
	 t,!nv
	 t,!nv
	 t,!nv
	 t,!nv
	

	 t,!nv
	 t, nv
	 t, nv
	 t, nv
	 t,!nv
	I prefer 2 here.

	 t, nv
	!t,!nv
	!t,!nv
	!t,!nv
	!t,!nv
	

	 t, nv
	!t, nv
	!t, nv
	!t, nv
	!t, nv
	

	 t, nv
	 t,!nv
	 t,!nv
	 t,!nv
	 t,!nv
	

	 t, nv
	 t, nv
	 t, nv
	 t, nv
	 t, nv
	



Definition: nv(p or0 q) (current LRM)
nv(p or0 q) = max(nv(p), nv(q))

Definition: nv(p or1 q) (new) 
if t(p) = t(q) then nv(p or1 q) = max(nv(p), nv(q))
else if t(p)   then nv(p or1 q) = nv(p)
else                nv(p or1 q) = nv(q)

	p
	q
	p or0 q
	p or1 q
	Comments

	!t,!nv
	!t,!nv
	!t,!nv
	!t,!nv
	

	!t,!nv
	!t, nv
	!t, nv
	!t, nv
	

	!t,!nv
	 t,!nv
	 t,!nv
	 t,!nv
	

	!t,!nv
	 t, nv
	 t, nv
	 t, nv
	

	!t, nv
	!t,!nv
	!t, nv
	!t, nv
	

	!t, nv
	!t, nv
	!t, nv
	!t, nv
	

	!t, nv
	 t,!nv
	 t, nv
	 t,!nv
	I prefer 1 here.

	!t, nv
	 t, nv
	 t, nv
	 t, nv
	

	 t,!nv
	!t,!nv
	 t,!nv
	 t,!nv
	

	 t,!nv
	!t, nv
	 t, nv
	 t,!nv
	I prefer 1 here.

	 t,!nv
	 t,!nv
	 t,!nv
	 t,!nv
	

	 t,!nv
	 t, nv
	 t, nv
	 t, nv
	

	 t, nv
	!t,!nv
	 t, nv
	 t, nv
	

	 t, nv
	!t, nv
	 t, nv
	 t, nv
	

	 t, nv
	 t,!nv
	 t, nv
	 t, nv
	

	 t, nv
	 t, nv
	 t, nv
	 t, nv
	











Definition: nv(p and0 q) (current LRM)
nv(p and0 q) = max(nv(p), nv(q)

Definition: p and1 q (new)
if t(p) = t(q) then nv(p and q) = min(nv(p), nv(q))
else if !t(p)  then nv(p and q) = nv(p)
else                nv(p and q) = nv(q)

Definition: p and2 q (new)
if t(p) = t(q) then nv(p and q) = max(nv(p), nv(q))
else if !t(p)  then nv(p and q) = nv(p)
else                nv(p and q) = nv(q)

	p
	q
	p and0 q
	p and1 q
	p and2 q

	!t,!nv
	!t,!nv
	!t,!nv
	!t,!nv
	!t,!nv

	!t,!nv
	!t, nv
	!t, nv
	!t,!nv
	!t, nv

	!t,!nv
	 t,!nv
	!t,!nv
	!t,!nv
	!t,!nv

	!t,!nv
	 t, nv
	!t, nv
	!t,!nv
	!t,!nv

	!t, nv
	!t,!nv
	!t, nv
	!t,!nv
	!t, nv

	!t, nv
	!t, nv
	!t, nv
	!t, nv
	!t, nv

	!t, nv
	 t,!nv
	!t, nv
	!t, nv
	!t, nv

	!t, nv
	 t, nv
	!t, nv
	!t, nv
	!t, nv

	 t,!nv
	!t,!nv
	!t,!nv
	!t,!nv
	!t,!nv

	 t,!nv
	!t, nv
	!t, nv
	!t, nv
	!t, nv

	 t,!nv
	 t,!nv
	 t,!nv
	 t,!nv
	 t,!nv

	 t,!nv
	 t, nv
	 t, nv
	 t,!nv
	 t, nv

	 t, nv
	!t,!nv
	!t, nv
	!t,!nv
	!t,!nv

	 t, nv
	!t, nv
	!t, nv
	!t, nv
	!t, nv

	 t, nv
	 t,!nv
	 t, nv
	 t,!nv
	 t, nv

	 t, nv
	 t, nv
	 t, nv
	 t, nv
	 t, nv






















Let’s look at how well the various and and or definitions work out as far as semantic equivalence.  The and0 and or0 definitions are clearly equivalent.

p and q === not((not p) or (not q))

	p
	q
	p and0 q
	p and1 q
	p and2 q
	not((not p) or0 (not q))
	not((not p) or1 (not q))

	!t,!nv
	!t,!nv
	!t,!nv
	!t,!nv
	!t,!nv
	!t,!nv
	!t,!nv

	!t,!nv
	!t, nv
	!t, nv
	!t,!nv
	!t, nv
	!t, nv
	!t, nv

	!t,!nv
	 t,!nv
	!t,!nv
	!t,!nv
	!t,!nv
	!t,!nv
	!t,!nv

	!t,!nv
	 t, nv
	!t, nv
	!t,!nv
	!t,!nv
	!t, nv
	!t,!nv

	!t, nv
	!t,!nv
	!t, nv
	!t,!nv
	!t, nv
	!t, nv
	!t, nv

	!t, nv
	!t, nv
	!t, nv
	!t, nv
	!t, nv
	!t, nv
	!t, nv

	!t, nv
	 t,!nv
	!t, nv
	!t, nv
	!t, nv
	!t, nv
	!t, nv

	!t, nv
	 t, nv
	!t, nv
	!t, nv
	!t, nv
	!t, nv
	!t, nv

	 t,!nv
	!t,!nv
	!t,!nv
	!t,!nv
	!t,!nv
	!t,!nv
	!t,!nv

	 t,!nv
	!t, nv
	!t, nv
	!t, nv
	!t, nv
	!t, nv
	!t, nv

	 t,!nv
	 t,!nv
	 t,!nv
	 t,!nv
	 t,!nv
	 t,!nv
	 t,!nv

	 t,!nv
	 t, nv
	 t, nv
	 t,!nv
	 t, nv
	 t, nv
	 t, nv

	 t, nv
	!t,!nv
	!t, nv
	!t,!nv
	!t,!nv
	!t, nv
	!t,!nv

	 t, nv
	!t, nv
	!t, nv
	!t, nv
	!t, nv
	!t, nv
	!t, nv

	 t, nv
	 t,!nv
	 t, nv
	 t,!nv
	 t, nv
	 t, nv
	 t, nv

	 t, nv
	 t, nv
	 t, nv
	 t, nv
	 t, nv
	 t, nv
	 t, nv





