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A leaning system of strategy in problem solving : PiL
(Direct solvablity —Based Generalization)

Seiji YAMADA, Norihiro ABE, Sabro TSUJI
Osaka University
Machikaneyama 1-—1, Toyonaka, Osaka, JAPAN

We will report a leaning system : PiL and new generalization method DBG (Directsolvablity
—Based Generalization).. PiL system can acquire strategy knowledge by generalizing given
examples. PiL used to use EBG (Explanation—Based Generalization) method. But EBG was
insufficient, so a teacher had to tell excess examples. DBG method, we suggest, has more
powerful ability of generalization than EBG, so necessary examples decreases. In this paper,
we compare DBG method with EBG. method in PiL.
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zero (A)]

: R1+R2 — 0, [real number (R1),real number (R2),equal (R1,(—1) *R2)], []

¢ R1+R2 — R3, [real number (R1),real number (R2)], [equal (R3,R1+R2)]
R1,/R2 — R3, [real number (R1),real number (R2)], [equal (R3,R1,/R2)]

rule010 : LS=RS — LS+A=RS+A, [], [not__

rule030 : LS=RS — LS, /A=RS/A, [J, {]

rule210 : A%B+A%C — (B+C) %A, [], []

rule220 : 0+A — 0, [J, []

rule230 : 0%A — 0, [J, []

rule270

rule280 : A, A — 1, [not_zero (A)], []

rule300

rule320 :

rule340 : (A%B) /C — (A/C) xB, [], []

rulel000 : 1% AL=R — finish, [alphabet (AL),real_number (R)], []
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DSHEa
(R3% AL=R1%AL+R2)
V (R3*%AL+R4=R1*AL+R2)

V (R8% AI?+R4 % AL+R5=R1%AL+R2)
V (R3x Al2+R4* AL=R1%AL+R2)
V (R3%AE+R4=R1%xAL+R2)

V (R3%AE=R1*AL+R2)
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J/ (R2%S+R5) =RI1

(J/ (R2%S+R5)) * (R2%
S+R5) =R1% (R2%S+R5)

T ((R2%S+R5) / (R2%S
+R5)) :ng (R2%S+R5)

J*1=R1% (RZ*S+R5)
J=R1% (R2%S-+R5)
J=R1%R2*S+R1*R5

J=R3%S+RI*R5
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1 RN EBG{DBG
5%x= (—5) 1 1
10=2%x 1 3
2%x+6=12 1 3
6%k x+3=4%x—5 1 4
3% (2%x—4) =5%x+8 2 5
(Ikx) /3—1= (2,/3) *kx+ (1/2) 2 5
(1xx—1) /3+2%x=9 3 5
15=5%x~5 1 4
0.3% (1%x—2) —04= (—1.2) *x 3 6
2 TR EBG |[DBG
x%x—9=0
2%k xkx=8

(Ixx+3) * (I*kx+3) =16
xXkx+6%kx=5
xkx—4%kx+2=0
2% xkx+10%x+6=0
(4%x—3) * (4%x—2) =0
2k xkx+10%kx=0
xkx=6%x
xkx+36= (—12) *xx
x%x= (—6) *x—9
(—20) *y+100=2%y*ky
Skxkx=3%x
3k xkx—9=0
(I%x—1) * (1kx—1) —9=0
O=x%x—12
T 36=383%x%kx
0=5%x%x—55
6=x%x+10%x
0=x%x—3%x—10
0=4%x*kx+40%x+8
9k x=x%kx
(—12) *kxkx=x%kx+3
(—6) kx+9=x%x
4xyky= (—40) ky+20
6%x=10%x%x
6=2%x*kx-+20%x
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