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Lecture Overview

* Recap
» Soundness of Bottom-up Proofs
» Completeness of Bottom-up Proofs
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(Propositional) Logic: Key ideas

Given a domain that can be represented with n

propositions you have Pl interpretations (possible
worlds)

If you do not know anything you can be in any of those

If you know that some logical formulas are true (your
K.£..). You know that you can be only in ..*2dels

m tex pm%‘@«g 1w vu\MC(’l \(‘3 LS ‘l'r"\ﬁ_

It would be nice to know what else is true in all those...
whaT T s \ogi(_a”1 ema\ed b\1 He KR W‘Oddlj
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PDCL syntax / semantics / proofs
Domain can be represented by Interpretations?

three propositions: p, g, r r q D
= T T T
—F- | ——
KB = (: - F F—
pP<{qQATr. T T T
F T T
F | —F—
Models? KRE & I F -
FE E ~
What is logically entailed ?
ey C = Zﬁ ) P} &

Prove G=(qnp) BUKDLC  GoC
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PDCL syntax / semantics / proofs

Interpretations |,
r q p
(B — { p<fgar - T T
g. T T F
T = T —
— —F —F—
F T T
Models i ! i
—F = I
. . . F—T—F— F
What is logically entailed?
Y

: = {4}

Prove G Z(Sq/\ p)/ KB/)EB/&
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Lecture Overview

» Soundness of Bottom-up Proofs
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Soundness of bottom-up proof procedure

Generic Soundness of proof procedure:

If G can be proved by the procedure (KB + G)
“then G is logically entailed by the KB (KB E G)

For Bottom-Up proof
if © < C  atthe end of procedure
then G is logically entailed by the KB

So BU is sound, if .......

N 4l WEorrs v C
e logmot g ledl oy KB
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Soundness of bottom-up proof procedure

Suppose this is not the case.

1. Let A be the first atom added to C that is not entailed
by KB (i.e., that's Tc+<  in every model of KB)

2. Suppose hisn't true inf/model M of KB. D

3. Since Awas added to C, there must be a clause in
KBofform: e baA. . AL, —

4. Each b;is true in M (because of 1.). his false in M.
SO0...... he b, A . Abn s flse 1w M

5. Therefore /1 ¢ u T 5 wioalel oF KR

6. Contradiction! thus no such A exists.
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Lecture Overview

» Completeness of Bottom-up Proofs
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Completeness of Bottom Up

Generic Completeness of proof procedure:
If G is logically entailed by the KB (KB E G)
then G can be proved by the procedure (KB + G)

Sketch of our proof:
1. Suppose KB |=_G. Then G is true in all models of KB.
2. Thus Gis true in any particular model of KB

3. We will define a moqel so that if G is true in that
model, G is geHeFa%ed by the bottom up algorithm.

4. Thus KB+ G. G C
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Let's work on step 3

3. We will define a model so that if G is true in that
model, G is generated by the bottom up algorithm.
&< C
3.1 We will define an interpretation £ so that if G is
true in I, G is generated by the bottom up
algorithm. G < C

3.2 We will then show that ... -L.1s 2 wodel| o KR
7
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Let’s work on step 3.1

3.1 Define interpretation I so that if G is true in Z,
Then G€ C.

Let | be the interpretation in which every element
of Cis \~+e.  and every other atom is +zlse .

s {}
b ine D (e
C « €. {8,0’}4
fecne {eda<
e {edcfte—=C
FF T T TTF
{a b ¢ d e f g}
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Let’s work on step 3.2
Claim: | is a model of KB. (we will il it Fhe minim moo\@D

Proof: Assume that | is not a model of KB.~

* Then there must exist some clause h < b, A ... /4
b in KB (having zero or more b;'s) which is flse
inl.

* The only way this can occurisif b, ... b,, are True
in | (i.e., are in C) and Ais f>lse in | (i.e., is not in

C)

» But if each b;belonged to C, Bottom Up would
have added Ato Cas well.

* S0, there can be no clause in the KB that is false in
interpretation | (which implies the claim :-)




Completeness of Bottom Up
(CQW\\OK@K P(‘oﬁ—>
If KB Gthen KB ',EUG
« Suppose KBE G.
+ Then Gistrue >|) wonlels KB
. Thus Gis true wiainmal wole| &
e Thus &< C
+ Thus Gis generated o1 B0
» Thus KO 15, &
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Learning Goals for today’s class

You can:

* Prove that BU proof procedure is sound

* Prove that BU proof procedure is complete
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Next class

(still section 5.2)

« Using PDC Logic to model the electrical do@
« Reasoning in the electrical domain

- Top-down proof procedure (as Search) <—
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Study for midterm (Wed March 4)

~— ~ O fJCs €sch
Midterm:(~10 short questions\+ 2 problems
' é Pd'S 634{/\

Study: textbook and inked slides

Work on all practice exercises .~

While you revise the learning goals, work on review
questions - | may even reuse some verbatim ©

Will post a couple of problems from previous offering (/
(maybe slightly more difficult /inappropriate for you because they were

not informed by the learning goals) ... but I'll give you the
solutions ©
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