Logic: TD as search, Datalog
(variables)
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Lecture Overview

Recap Top Down
TopDown Proofs as search
Datalog
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Top-down Ground Proof Procedure

Key ldea: search backward from a query Gto
determine if it can be derived from KB.
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Top-down Proof Procedure: Basic elements

Notation: An answer clause is of the form:

a; & E
EXpress query as an answer clause

(e.g., query a, a, a,)
yes o, Ao . /\31/\4

Rule of inference (called SLD Resolution)
Given an answer clause of the form:
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Successful Derivation: When by applying the inference
rule you obtain the answer clause{ yes |
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Query: a (two ways)
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Lecture Overview

TopDown Proofs as search
Datalog
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Systematic Search in different R&R systems

Constraint Satisfaction (Problems): \/
State: assignments of values to a subset of the variables
Successor functiontas si gn values to a free vari a
Goal test: set of constraints
Solution: possible world that satisfies the constraints
Heuristic function: none (all solutions at the same distance from start)
Planning (forward) : V4
State possible world
Successor function states resulting from valid actions
Goal test assignment to subset of vars
Solution sequence of actions
Heuristic function empty-delete-list (solve simplified problem)

Logical Inference (top Down)

State’answer clause) 1< < | ]

Successar function states resulting from substituting one
atom with all the clauses of which it is the head

Goal test empty answer clause 4e s <—

Solution start state \
m \/ ee V\ex‘r S‘lﬂ)Q

A Heuristic function
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Search Graph
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Lecture Overview

Datalog
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Representation and Reasoning in

Complex domains
It IS often natural to
consider individuals and

their properties

In complex domains
expressing knowledge
with propositions can be

quite limiting
e up gz Zp? %
3 / og( 021 )

'e cb

S cb, ok( cb,)
1% @/‘Be live(w,)
connecz‘ed_@_ W, A connectea( w, , w, )

: : 6U\§/ SO oot
There is no notion that . <’ N ¢ oot e
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What do we gain
By breaking propositions into relations applied to
iIndividuals?

Express knowledge that holds for set of individuals
(by introducing vsr(zkles )

Iive(W) <- connected to(W,W1) [live(W1)
wire(W) wire(W1).

We can ask generic queries (i.e., containing

Vs )
Voo bless

? connected to(W, w,)
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