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プレゼンテーションのノート
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プレゼンター
プレゼンテーションのノート
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プレゼンター
プレゼンテーションのノート
述語論理の推論の過程を理解させる
このページの記法は、私独自のものなので、注意。
わかってもらえれば良い、程度の気持ちで推論の過程を書いている。
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プレゼンター
プレゼンテーションのノート
学生に答えを考えさせる
計算機でどうやったら良いのかを考えさせる
もっと、微妙で難しい問題はないのか考える
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Seven inference rules for propositional Logic

* R(1) Modus Ponens a=B,a
p

*R(2) And-Elimination %1/ % 2./ %
&

* R(3) And-Introduction %1 %2, ---s Oy
Oy A Oy ALuA Oy,

* R(4) Or-Introduction Q;
o Va,V..Va

n

* R(5) Double-Negation Elimination — — ¢
o

* R(6) Unit Resolution avp, =P

o
aVvp —=Bvy

vy

 R(7) UnitResolution




Inferring knowledge using propositional logic

Concerning with the 6 squares, [1,1], [2,1], [1,2], [3.,1], [2,2], [1,3],
there are 12 symbols,

S11v S1: St Bray Bogy By Wy, Wyp, Wy, Wy, Wiy, Wg

The process of finding a wumpus in [1,3] as follows:

1. Apply R; to =S, ;, we obtain Oy A Oy A A QL
_|W1’1 VAN _|W1,2 VAN _|W2’1 al

2. Apply And-Elimination, we obtain oV [3, — [3
_'W1,1 _'W1,2 _'W2,1 04

3. Apply R, and And-Elimination to —S, ;, we obtain
_|W1,1 _|W2’2 _|W2,1 _|W3,1

R4: Sl,z = W1,3 \ W]_,Z Vv WZ,Z Vv Wl,l

4. Apply R, and the unit resolutionto S, ,, we obtain (o is Wy svW, ;v W, and Bis W, ;)
Wiz v W, v Wy,

5. Apply the unit resolution again, we obtain (o is Wy ;v Wy, and Bis W, )
Wiz v Wy,

6. Apply the unit resolution again, we obtain (o isW;;and BisW,,)
W1,3

Here is the answer: the wumpus is in [1,3].




The three new inference rules

* R (8) Universal Elimination: For any sentence a., variable v, and ground ter

YV o Ground term is a
term that contains
SUBST({v/g}, Q) no variables.
e.g., V x Likes(x, lceCream), we can use the substitute {x/Rose} and y Murderer

infer Like(Rose, IceCream).
* R (9) Existential Elimination: For any sentence a, variable v, and constant : x

k that does not appear elsewhere in the knowledge base:

dv o
SUBST({v/k}, QL)

e. g., 7x Kill(y, Victim), we can infer Kill(Murderer, Victim), as long as Murderer
does not appear elsewhere in the knowledge base.
* R (10) Existential Introduction: For any sentence o, variable v that does not occur
in o, and ground term g that does occur in o

e. g., from Likes(Rose, IceCream) a

we can infer 7x Likes(x, lceCream). 3 V SUBST({gh}, Q)




Example of proof (G187)

Bob is a buffalo | 1. Buffalo(Bob) --f1
Pat is a pig | 2. Pig(Pat) --f2
Buffaloes run faster than pigs | 3. V X, y Buffalo(x) A Pig(y) = Faster(x,y) --rl
To proof:

Bob runs faster than Pat

Apply R(3) to f1 And 2 | 4. Buffalo(Bob) 4 Pig(Pat) --f3
(And-Introduction)

Apply R(8) to r1 {x/Bob, y/Pat} | 5. Buffalo(Bob) 4 Pig(Pat) = Faster(Bob,Pat) --f4
(Universal-Elimination)

Apply R(1) to f3 And f4 | 6. Faster(Bob,Pat) --f5

(Inplication-Elimination )




V X, y Buffalo(x) A Pig(y) = Faster(x,y) Buffalo(Bob) Pig(Pat)

(UniversaIXElimination) (Ard-Introduction)

Buffalo(Bob) 1 Pig(Pat) = Faster(Bob,Pat) Buffalo(Bob) 1 Pig(Pat)

OC\:?E oa=p,a -

N

Faster(Bob, Pat)




Backward chaining example

Bob is a buffalo | 1. Buffalo(Bob)
Pat is a pig | 2. Pig(Pat)

Buffaloes run faster than pigs | 3. V X, y Buffalo(x) A Pig(y) = Faster(x,y) --rl

--f1
--f2

Goal: to prove ————

Faster(Bob, Pat)
|

Faster(x, y)

rl

Buffalo(x) 4 Pig(y)
/R@)_/A\M\Eﬁm@tion
R(8) — universal Elimination Buffalo(x) Pig(y)
{x/Bob} {y/Pat}
Buffalo(Bob) Pig(Pat)
i o

R(8) — universal Elinfina{iey

35
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