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Equivalences with quantifiers

Bound variables

P:Q] "2 V,[Ply for «]: Q[y for x]
P:Q]" 3,[Ply for z]: Q[y for «]

if y is not free in P and Q




Domain splitting

Examples:




Examples:

Domain splitting

V.l

X

E:

<

1:2% — 62

lvae>=5:2°—6zx+5=0]

5> 0] AVy[z>5:2° — 62




Domain splitting

Examples:

r>=5:2°—6x+5=0]
52> 0] AVz[z>5:2% — 62

< 10]
1mv34k=n%9<1




Domain splitting

Examples:

r>=5:2°—6x+5=0]
52> 0] AVz[z>5:2% — 62

< 10]
10] vk =n:k* <1

Domain splitting

Vo[P v Q:R] 2V,
3,[PvQ:R] % 3,




Equivalences with quantifiers

One-element rule

Q) e Q[n for x

Q] " Q[n for x




Equivalences with quantifiers

One-element rule

Q) e Q[n for x

Q) v Q|[n for x

J

Example:
Volr=3:2-2>1]"%2-3>1




Equivalences with quantifiers

One-element rule

Q) e Q[n for x

Q) v Q|[n for x

J

Example:

Velr =3:2-2 > 1] “o.3>1 Empty domain

F:Q)= T
F:Q) = F




Equivalences with quantifiers

One-element rule

: val Q[n for

12" Q[n for

Example:

Velr =3:2-2 > 1] “o.3>1 Empty domain

V. [F:Q] ' T

. ) - 1 val
“All Marsians are green” 1. F:Q| = F
-




Domain weakening

Intuition: The following are equivalent

V.[reD:Az)

1.|re D:A(x)

and V.[reD = A(z)]
and di|lxe D A A(x)]

The same can be done to parts of the domain




Domain weakening

Intuition: The following are equivalent

Velte D:A(x)] and V. [ze D= A(x)]
. lre D:A(x)] and d;|lze D A A(x)]

The same can be done to parts of the domain

Domain weakening
|

V. [PAQ:Rl ™2V, [P:Q=R
3,[PAQ:R|"Y 3,[P:Q AR

- J




Domain weakening

Intuition: The following are equivalent

re D:A(x)] and V.|re D= A(z)]
re D:A(x)] and dilxe D A A(z)]

The same can be done to parts of the domain

Domain weakening

V. [PAQ:Rl ™2V, [P:Q=R
3,[PAQ:R|"Y 3,[P:Q AR

- J




Equivalences with quantifiers

P:Q] % 3,[P:
P:Q] "= ¥, [P




P:Q

val 1.[P:

P:Q

val -
= V| P

Equivalences with quantifiers

not for all = at least for one not

not exists = for all not



Equivalences with quantifiers

vgl Elx

val - -
=V, P : ﬁQ_ not exists = for all not

\_

P:Q

P:Q

P —|Q_ not for all = at least for one not

J

Hence: —V = d—

and —d = V—




Equivalences with quantifiers

P Q vgl = P —|Q_ not for all = at least for one not
- 5 val i Z
—'333 P : Q = Va; P : ﬁQ_ not exists = for all not

- J

Hence: =V =d4d— and —d =VY—

It holds further that;




