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プレゼンター
プレゼンテーションのノート
パラメータを取れること、変数を利用できることを理解させる
記述力が、命題論理より高いことを確かめる


http://www.amzi.com/ExpertSystemsInProlog/xsipfrtop.htm
2.1 The Bird Identification System

bird{laysan albatross):- family({albatross}, color(white}.
bird(black footed albatross):- family(albatross), color(dark).
bird(whistling swan) :- family(swan)}, voice(muffled musical whistle}.
bird(trumpeter swan} :- family(swan), voice(loud trumpeting) .

family(albatrosz).

color ({dark} .

Enter your query:

bird(X). Prolog in JavaScript
http://1octl.org/logic/prolog-latest

Run query | L1 Show parse results

Farzing rulezets.

Attaching builtin=s to database.
Attachments done.

Far=ing query.
x = b;ack_fuuted_a;hatrnss



http://www.amzi.com/ExpertSystemsInProlog/xsipfrtop.htm
http://ioctl.org/logic/prolog-latest
http://ioctl.org/logic/prolog-latest
http://ioctl.org/logic/prolog-latest
http://ioctl.org/logic/prolog-latest
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class A4 Z 8 {

String name;

class ZEZEMFT {
E\ 4 % f - =N
H =2 prof; 5 = room;
; class #f5% 55 B {
287 —~ thema; String name;
W52 room:; class W97 —~ { 2255 %% relates;
} String name; }

4557 8 domain;

;
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> B a2a—Y DA ADITava K

class 2= —4 {
CPU cpu;

class CPU {

String name;

Iint cores;

b

A€ memory;

LR ext;

J&3 )%= periph;
)

class A€V {
Int size;

j

class #MERRLIE {
A type;

Int size;

j

S LR D
T ZFZAELT
VERRL TH R

SRR ssd =
new /MHECIEO;

ssd. /il = SSD;

ssd.size = 128,000;

SERFLIE hdd =
new FMHECIEQ;

: hdd.”#! = HDD;
instancle hdd.size = 1000000;
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Wumpus world ‘ _

The wumpus world is a grid of squares surrounded by walls, where each L
square can contain agents and objects. The agent always starts in the lower
left corner, a square that we will label [1,1]. The agent’s task is to find the
gold, return to [1,1] and climb out of the cave.

‘ Agent /- °
i i
4 S b ﬂ il
b Breeze i/ ’ '
&

all

S b - g z
3 b Gold S/ WIS
n Pit 7% '

2 s b
S Smelly
1 W Wumpus
@ b > T
START
36



The knowledge base for Wumpus world problem |

Percept sentences:

there is no stench in the square [1,1] = =S,
there is no breeze in the square [1,1] = —B,,
there is no stench in the square [2,1] = =S,
there is breeze in the square [2,1] = B,

there is a stench in the square [1,2] =2 S,

there is no breeze in the square [1,2] = —B,,

knowledge sentences:

~ REE2

=]

START

if a square has no smell, then neither the square nor any of its adjacent squares can house a wumpus.

Rl: _'Sl,l f— —|W1,1 VAN —|W1,2 AN —|W211

RZ: —|82,1 — _'Wl,l VAN —|W211 VAN —|W2,2 VAN —|W3,1

if there is a stench in [1,2], then there must be a wumpus in [1,2] or in one or more of the neighboring squares.

R4: 5112 = Wllg \4 W]_]Z Vv W2,2 Vv Wl,l

37




Seven inference rules for propositional Logic

* Modus Ponens o= B, o
B
e And-Elimination Oy A O AL A Oy
Q;
» And-Introduction Olgy Olpy «.ny Oy

Oy A Oy A...A Oy,

e Or-Introduction Q;
oV o,V..Va

n

* Double-Negation Elimination ——&
0

OLVB,—|B
(0

* Unit Resolution

aVvp —=Bvy

vy

e Logic connectives:




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].




Knowledge base for the Wumpus world

Perception: Stench (variable s), Breeze (variable b), Glitter (variable g),

Wall (variable u), Scream (variable v)

VDb, g, u, v, t Percept([S, b, g, u, v], t) = Smelly(t)

Vs, g, u, Vv, t Percept([s, B g, u, v], t) = Breeze(t)

Vs, b, u, v, t Percept([s, b, G, u, v], t) = AtGoldRoom(t)
Reflex:  VtAtGoldRoom(t) = Action(Grab, t)
Reflex with internal state: do we have the gold already?

Vt AtGoldRoom(t) A Holding(—Gold, t) = Action(Grab, t)

40




Deducing hidden properties

Properties of locations:

VI, t At(Agent, I, t) A Smell(t) = Smell(l)

VI, t At(Agent, |, t) A Breeze(t) = Breeze(l)
Diagnostic rule — infer cause from effect

e. g. Squares are breezy near a pit

Yy Breeze(y) = 3 x Pit(x) A (x=y v Adjacent(x, y))
Causal rule — infer effect from cause

VX, y Pit(x) A (Xx=y v Adjacent(x, y)) = Breeze(y)

41




https://archives.limsi.fr/Individu/hernandz/resources/software/wumpus/
wumpus.html

42



https://archives.limsi.fr/Individu/hernandz/resources/software/wumpus/wumpus.html
https://archives.limsi.fr/Individu/hernandz/resources/software/wumpus/wumpus.html
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