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Tweety is a bird. Q

&
TWeetXan fly.

Tweety is a penguin.

4

Tweety is cannot fly.




Non-monotonic logic
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Default logic® {51

= Default_s
5 :{Blrd(F):). FIy(X)}
y(X)

n B A5
{Bird(= > K/1),Bird(-2> X ),
—Fly (<> ¢ ), Fly (&)}
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= Closed world assumption

- BARRIREL - -

= What is not known to be true is believed to
be false. : —F
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||| "> Problem 05 No3 =

I | Ex([s. t], And(x d4-(2%(s+t))sx"2+(s-1)72 =0. s >=0 t >= 0. s°2+t°2 = 1))
| Problem 05 No3 = Ex([s t] And(x"4-2e(sstisx™2s(s-t)"2=0 0 ¢=s 0 <=t s2°2=1)

[ | > Ans! := ge(Problem 05 Nol)

| |Anst = xa¢=8

[ | [ > solve{Ansl),

[ | RealRange(-2(3/4). 2"(3/4))
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Thomas G. Evans: "A Program for the Solution of a

Class of Geometric Analogy Intelligence Test-Questions”,
1963.
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1. (FIG-A

2.

(FIG-B

P4

P5

(RELATIONS

(INSIDE P, P3)
(ABOVE P; P3)
(ABOVE P; P,)))

(RELATIONS

(LEFT P4 Pg)))
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Example: A — B

(REMOVEX; ((ABOVE X;  X3)
(ABOVE X1 X3)
(SIM OB3 X1 (TRANS K 1.0 0.0 K))
))

(MATCH X, FROM ((INSIDE X, Xj3)
(ABOVE  X; X5)
(SIM OB, X, (TRANS K 1.0 0.0 K))
TO ((LEFT Xy  X3)
(SIM OB, X, (TRANS K 1.0 0.0 K))
WITH (TRANS K 1.0 0.0 K))
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Answer A-B-C-2:

(REMOVE X4

(MATCH

(MATCH

X7

X3

WITH ((ABOVE X7 X3)
(ABOVE  X; X5)
(SIM O0B3 x; (TRANS ...))

)

FROM ((INSIDE X5 X3)
( ABOVE X; X3))

r_ 7 -
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TO ((LEFT Xy  X3)
WITH (TRANS K 1.0 0.0 K)))
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angle ABF = angie CE .vi. Vertical angles are equal.

angle ABC == angie FBM. Veriical angles ars equal.

side AC = side BC. GIVEN.

angle ABC = angle 3AC. Bazs ang'es of an lsoscelcs iriangle are equal.
side BC = side AB. GIVEN.

6. angle ACB = aazle ABC. From stezs 2 and 5 the program realizes
hat AC = AB and therefore concludes step 6 since base angles of an iso-

celes triangle are equal.
7. side AB = side BM. GIVEN.

* 8. side BM = side DM. GIVEN.
9. side AM = side BD. Sums of equal sides are equal.
10. right angle BFD

[l. side BM =
s cqual )

“ AL~

e of a right triangle
'\1ed|ans such as

= side DF. Corresjonding p®

gle BAF = angle FDM. Base angles of an

25. angle CAF = angle BFD. Triangles CAF and BFD rnust
ince ar 3le AFB = BAF - FDM and angle ACB = ABC = FBM.

26. CAF is a right angle, which completes the proof. CAF had just been
dentified with a known right anzle BFD.
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Example 1.
GIVEN: (ESACCB), (ESCBBA), (ESABBM), (ESBMM D),
(RTCFD), (LN(CBF)), (LN(ABM D)).

PROVE: (RTCA F).
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‘L WuD EE [hEFRIZ, 1978]

hypi(uy,....ug,%) =0

hypa(uy,....uq, Tl ) =0 Aﬁl QaJ

5 =0
&l ‘“"f
Conc(u1 ud x1 X2... X) - \3 %ﬁ (2)

/mw /Au%.;ﬁz

hyp.(uy,....uq4, X

@FOD T TEERIZ0L %5
BB SEBAFRILT 5
<=> Con =0  FIRIE

Cong := C;)nf: ) wuﬂiﬁ

Conyy := Remainder(Cony, hypr.is1, Xris1)
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= Nevins®example

Hyp, = (d-¢)*(a-d)*-b? AB=BC
Hyp; = (d-c)*-(a-c)*-b? AC=BC
Hyps= 3d-2a
Hyps= 2b+e DB:BA=2:1
Conc=c2-a2-b?-(c-a)?-b? AC%4+AF=CF?
g =
Tri(e,c,ab) =¢e + 2b Wud) FHi=

Tri(e,c,a) =3d - 2a
Tri(e,c) = - €2 - 5d% + 4cd
Tri(e) = e2 - 3d?

L D (O,C)

(.0):
c(c

R =

Assumed-positive

?md(ﬂ}) =-e? +4ac - 4a?
Rmd(/a) = - e* - 9d2 + 6¢cd
Rmd(/c) = e? - 3d2

Subsidiaries =d

e +d2
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Vanishing Ideal Genetic Programming

Hiroshi Kera® and Hitoshi Ibaf
Department of Information and Communication Engineering
Graduate School of Information Science and Technology
The University of Tokyo
Tokyo 113-8656, Japan
Email: *kera hiroshi @ gmail com, Tiba@iba.tu-tokyo.ac.jp

Abstrace—In symbolic regression, which alms to ind a function
that satisfies the largel valwes for all dala pelnts, one of
the major challenges Is thal the solutions cannol be uniguely | @ 1
determined. Genetlic programming (GP) provides a powerful = @
approach to symbelic regression In that it dees nol require models : e e, e
of functions to be Mxed However, It Is known thal GFP suflers i
from a phenomenon known as bioal, meaning that candidate " t @
functions attain an excessively complicated form during the [ - T
search, which Is undesirable In many applications. Whike the ==
majority of approaches for regulating bioat Introduce anti-bioat (2 b
genetic operators or anti-bloal selectlon schemes, most of these
are dertved from heuristics and/or require well-tuned RYPEr- oo iunet fertion
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m ] nlo

(m~ 1)(m -~

(@~ 1)a~2)a~3)a—4)=0
(b— 1 b—2)b—3)(b—4)=0
(e=1)c=2)c=3)(c—4)=0
(d — 1)(d — 2)(d — 3)(d
(e—1)e—=2)e—3)(c—4)=0
V=D =2 =3)(f-4)=0
g=1Dg-2)g-3)(g-4)=0
(h=1)h=2)h-=3)h—-4)=0

(i = D= 2)( = 3)

G=DG=2)(i=3)i—4)=0
(k= 1)k ~2)(k~3k~4)=0
(&—=1)(¢=2)(e—-3)(f—4)=0
20 m — 3)(m
(n—1)n—=2)(n—3)n—-4)=0
(o= Dlo—=2)0e—=3)0o—~4)=0
(p=Dp=2)p-3)p-4)=0

4) =0

-4) =0

- 4)=0

atbdectd=
ctf+g+h
i+t k4t

!

I

mtnto+tp

a+edidtm=
b+f+j+n=
l|£§k o=

d+h+t Fp=

atbtedf=
(+l‘1'g'+'h?~'
t+j4+m4n=

k'l‘4uor:
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Taking Sudoku Seriously:

The Math Behind the World's Most Popular Pencil Puzzle
Jason Rosenhouse and Laura Taalman
2llis
3 2 6
1 5 3
5 1 2
7|k 6 8 5
2 3 7
6 7 3
1 6 9
215 2

abed = 24
l'jk’l = 24
gkt = 24

mnop = 24

weim = 24
bfjin = 24
gko = 24
dhitp = 24

abef = 24

cdgh = 24
ijmn = 24
ktop = 24
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Assumptions
Z ABD= £ CBD

£ ACE= £BCE
EC=DB

To Prove
AB = AC
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