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Inducel{ (Px NPx, Attry, Listg[ Astr ], Abstragex , Left) A4
begin
if (Left=true) and (NPx-—®)
then induce + =NULL,
if (Left=faise) and (Px==P)
then induce + =NULL;
if CAetrg==P) and {Abstract==®) and {|Pr|70) and (| NPy |£0)
then CF={Px|/{|Px|+INFPk|); /A CF LHEBRE « /
induce ' =NULL; )
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end;
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then begin
NPc=NPc+C's
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end;
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end;

H T RA R BAER SR EN R BS . HSIATERE A L.

T M 6. 1€ Tx(PxyNPx, Attre, Listx, Abstracts ) @) ¥ 73 i 52 oh, Xﬂf’c%n,ﬁﬁ S
Attrye,j€ List[i ],

HEX:

© i

AFIFFET  httpe// www, jos, org. cn




6 H8 HE2NF . FME I ECAP2 AR 5 ER — 347 —

n{sj)  Pr)=[{z:x€ P BHG.jYEx}
n({isj2sPx)=|Pg| —n(i, /) Pr)s
n({iyj? s NPg)={z:2€ NPy H{i»j) Ex} ;5
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K EFER A X SR LRI ES A BB L. CAP2 B\ EE R
SRR AR EF RN 20 2 REIHN, X ELEH N5 E —FHERZ &R
2T R UGE RS ERV M.
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CL)BEE AP G K, U5 90 ¥ 420 400 M0 T 42 0 L 8 , T Uk o 9 46 6 LU S 49 =2 f] o
RA—Ha. |

YBE PR 5 b SR S K.

HE—HTREEENNE, THZS 8 CAP2 F ik 43 Marlon Ninez 3T 47 25 [a] B3
R

B, A SRR IE S CL, A HIP plus.class #A AT .

1 domain theory declaration
Z  theory plus class_m
3 universe
4 concept Forma is nominal (square,triangle,circle;;ellipse);
5 concept Color is nominal (red,blue.yellow,pink);
6 concept Size is nominal (big.small.medium?);
7 conoept Material is nominal {metal,plastio Jeather , wood}
8 end;
9 isa—relation ‘
10 Color | {red,blue, yellow : PRIMARY);
11 Size | {big,medium ; NOT - SMALL big,swmall : NOT_MEDIUM?;
12 Forma| (square . trizngle : POLYGON # cirele,ellipse . CONICS
13 end .
14 end
+ 15 end;

16  example descriptions

(13 plus _classt —Forma=-square and Color=red and Size=hig and Material =metal;

{2) plus..class: —Forma=square and Color=blue¢ and Size=small and Materialzplasti_c;

(3) plus_classt —Forma-=triangle and Color = yellow and Size = medium and Maferialimetal;
(4) plus -calss: —Forma=cellipse and Color =blue and Size =big and naterial =leather;

(5 plus..class: —Forma=ellipse and color=pink and Size=medium and Material = wcod ;

(6} plus _class: —Forma=circle and Color =hlue and Size = big and Material=wood;

{7) plus_classt —Forma =triangle and Color ==blue and Size =medium and Material =plastic;
(S)lnot plus_class: 7Formaﬂtriangle an.d Color—pink and Size—big and Material = leather;
(9} not plus_classt —Forma == medium and Color = pink and Size=medium and Material:ieathcr;
(10) not pius._classt — Forma ==circle and Color=red and Size =small and Material =plastic;

(11) not plus-.class: — Forma =circle and Color=blue and Size=small and Material = metal ;
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(12) not plus_classt —Forma=-¢llipse and Colar=yellow and Size==small and Material =plastic
end;
goal
learn concept(plus_class);
learn metarule()

end.
iﬁﬁﬁF‘ AN R90%
71— lsfﬁﬁﬂ@%ﬁﬁﬂlﬂ,ﬂﬂ@ﬂpﬂh“ IS_A X%,

color Size forma Material R¥:
not_sa}m{\ nft/_\medx um 1:u01yl gon coIic ﬂﬁ‘i;'igfﬁ
red pink medium kg small square  circle metal mg
blue tringle ellipse plastic )& ¥4 T, (P, NPy T (P, . NFy)
yellow wood
leather
P14 (61 A R iR P2

FF15 A e R & B Sy 23 25 (W] B A9 A O 3.

et , Pc=0,NPo=0,Left= false;
Pi={1,2,3,4,5,6,7},NP,—{8,9,10,11,12};
Attr={Shape,Color ,Size, Material} ;
Abstract = %% 4
ListTShape }={POLYGON ,CONIC};
List[Color ]={ PRIMARY , pink} ;
List[Size]= {(NOT _SMALL,NOT _MEDIUN};
List[ Material )= {metal , plastic ,leather ,wood } ;

Induce(P,,NP,, false};

ARG P A RBRE RS G W BS LG

OB_Set={{Matertal ,wood}},

I, M (Material yewood ) B Ry AR R0 A3 A T RIS G T, % T, T 2R
B, P,={5,6},NP,=%,P,={1,2,3.4,7} ,NP;={8,9,10,11,12}, X i F Pc=0,NP;
=0,1% Tlé{]ﬁjﬁ:

Pri=1—(Pc+NP+C+C' )/ N=1—5/12=58. 3% <Pr

T EHEER S PR WIS ETF D =1— (Pc+NPc+C)/N=58. 3%<Pr NEER
L Induce={ (Material =wood) N\ Induce(Py NP, ,true) },

not(Matenal wood) \ Induce(P3, NF;, false) }

%Zi’ﬁﬁ]ﬁ:}' NP, =22, Induce(P;, NP;, false), =% ; R Induce (P,;, NP, false),
P25, LU RAE R4 R A < ) IR BS 18:0B_Ser =752, 5 case2 BN L, 3k
% : Lp ({Color , PRIMARY > ) B X, 10. 0625, M <Color, PRIMARY Y By FIf R 7, % Tt
TR R Te T (W3 :

H,P—={1,2,3,4,7},NP,={10,11,12} ,P,= 2 ,NP,={8,9},C= | P, | =0,C"= | NP,]|
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T BNy © OF XTI B

B3 ' A4
=3, Pc=0, NPc=0,8[{1+HH T . Pri—1—(Pc+NP L CHC Y/ N=75%<Pr,
TR J|RDT 2. XH
Dy=1-(Pc+NP+C)/N=100%>>Pr,

B kA T o[ 8RB, o< —C I«
Induce= { (Material =wood) ,not (Material = wood) \ (Color =PRIMARY) N Induce(T,)}.

B3R RSy P 5 BT LA B AE R AR E G, IR RR BS 8.
OB_Set="%3,5 case2{E M3 ,3R1B . Lp ({Forma, POLYGON ) Bk, /0. 5, W ( Forma ,
POLYGON) BD R B SRR 3 Tl AT 205318 T, T (LB
He,Po=1{1,2,3.7}NP,,=1{4},P;=% ,NP;;={10,11,12},C= | P;; | =0,C' = | NP, |
=1,Pc=0,NPc=0, B[ HLH TR . |

Pre=1— (Pt NP:+CH+C)H/N=091.7%>Pr,H T4 1 fl4r.

Induce={ (material =wood ) ynot (Material =wood)
- N (Color=PRIMARY) N\ (Forma=POLYGON)}

e LRSRUAEHNE.

if Material=wood then plus class

if not (material =wood) and Color =red or blue or vellow and

Forma=square or triangle then plus_class

A H P T R AR JE90 % i 21007 | TR BSR4 T & R BRE AR .

if Material=<wood then plus_class

if not (Material =wood) and Color—=red or blue or yellmw and

Forma—square or triangle then plus_class
if not (Material=rwood) and Color=red or blue or vellow and

not(Forma=>square or triangie) and Size=big then plus.class
B LB AT L, CAP2R L BE N 48 o 9 S 51 42 v B VAT 40 11 7 5 0 B U o L 53K 000 ) 3
SRR EM —BUE &

3 & i

AR H CAP2ZEE, BAE CAPIM ERY B4R T HH st 3 B AR Rt
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YRS REURZHTEARMT T RELE R RS R, R R L.
HHCRE . LIRS R, B A 0 TR A (D BRI E A R 4 2 K
% M5 L S R A, A OUE R T4 EMEIE . R EBIRFL, LER T R HA&
9 IEB S AL, (20 WIAR SR A P B R [7 B2 R 35 4 B0 L AR B AN TR RS B 1L U 4.
(3) BRI A0 HUR B R FOA R X R B R A AL M A RE /158, (0 BEALTR IR
BEMESRE. BRI TERER T8 7 R RR IR G R E R (9L ER R
H P B R R R R UE B — T R iR, BT RSB B4R AR B A B 5 R

HH B DA BT A2 3 R 58 NDKAS BN H B OF 2] 5k, i) R A i
KR ARG MIRER B IME BUR T BEHECR.
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THE RESEARCH AND APPLICATIONS ON THE ALGORITHM
CAP2 FOR INDUCTIVE LEARNING

Pan Jingui Chen Bin Che Zhaogian Chen Shifu

(Department of Computer Sciences Nanjing University, Nanfing 2100933

Abstract In this paper, an inductive learning algorithm CAP2 is described , which is a
binary-tree classification method, with the division probability of state space as heuristic
information, based on the provided example set. CAP2 can satisfy the requirement of pre-
cision of users to induce the rule set of the proper precision,and it can deal with continuous
data, noisy data. Background knowledge provided by users can be used by CAP2. CAP2
has been successfully applied in real world. Also its comparison with 1D3 is given.

Key words Inductive learning algorithm, division probability, heuristic information.
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