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

Note: for brevity in the tables: 
 t= t(p)=1
!t= t(p)=0
 nv= nv(p)=1
!nv= nv(p)=0 

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
	implies0 seems wrong

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

	!t,!nv
	 t, nv
	 t, nv
	 t,!nv
	 t,!nv
	implies0 seems wrong

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

	!t, nv
	!t, nv
	 t, nv
	 t,!nv
	 t,!nv
	implies0 seems wrong

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

	!t, nv
	 t, nv
	 t, nv
	 t,!nv
	 t,!nv
	implies0 seems wrong

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

	 t,!nv
	!t, nv
	!t, nv
	!t, nv
	!t,!nv
	I prefer implies2

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

	 t,!nv
	 t, nv
	 t, nv
	 t, nv
	 t,!nv
	I prefer implies2

	 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 or1

	!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 or1

	 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
	Comments

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

	!t,!nv
	!t, nv
	!t, nv
	!t,!nv
	!t, nv
	I prefer and0, and2

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

	!t,!nv
	 t, nv
	!t, nv
	!t,!nv
	!t,!nv
	I prefer and1, and2

	!t, nv
	!t,!nv
	!t, nv
	!t,!nv
	!t, nv
	I prefer and0, and2

	!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
	I prefer and1

	 t, nv
	!t,!nv
	!t, nv
	!t,!nv
	!t,!nv
	I prefer and1,and2

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

	 t, nv
	 t,!nv
	 t, nv
	 t,!nv
	 t, nv
	I prefer and1

	 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 one example of semantic equivalence.  All rows in the table should be equivalent.  I have highlighted differences in the rows.  Based on these definitions it seems like we should select and2 and or1.  As seen from the table above there are a couple of cases where I am not totally satisfied with the definition of and2.

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





