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Abstract

Nowadays, in the era of the Internet, data dimensions are growing catastrophically. Extracting
useful information from high-dimensional data has become a major challenge. Due to the incom-
pleteness of data, incomplete decision systems are gradually gaining attention. Finding determi-
nistic rules in data is one of the important research directions in today’s society, and computing
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the positive domain in incomplete decision systems represents the extraction of deterministic
rules. However, efficiency has always been a key issue in the computation of positive domains.
This computation involves finding tolerance classes, and the complexity of computing the toler-
ance classes directly affects the complexity of computing the positive domains. In this paper, we
utilize the monotonicity of the tolerance classes of the samples under the set of attributes to pro-
pose an algorithm that computes the positive domain with low time complexity. Experimental re-
sults show that the method in this paper is efficient in both dimension and scale on multiple data-
sets, exhibits better stability, and is more suitable for large-scale as well as high-dimensional data.

Keywords

Rough Set, Incomplete Decision System, Positive Region, Tolerance Classes

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

78 AR RIAR, B O PRIE S KA R 2 PR SR SR RE A Ok 1 B PR TR R AL A K
&, B THREEHR[INE SN2 MR RG] REIEW 2 TR B, A%fsRg[2] BN T
ARFRR 28 R BT R T . ANSE R R ARG TR A B, BIIRATFT T E B A, [
UE A BREE B AT k. W HEA T BRI EVE, A58 & R R G REWS AL LB P 3
I NS A R 2k

ARERKRGWNKRCE]G T BZERERE. OHREIRE T2 RGRINEME S, HT A
Mo AL ERBRRHAR[4] [5]. BRIEE[6] [7]. R RI8] [915F M. XL IEAFAMER A R IR RS
RENS A SO IS P AT E VR, R BE AT SRR R SRS RF . b4, BEE LR 2] AN REAE U
PRIERE, ATEHRERGILIZE A IZEEBOR, DR E e B P UEMEm . AR R

LIRS, B 56 % R SE R G e s th b (K 52 2% SR e R, 30T I 5 TR R R
W ANEER AR AT R RERGH FHAETERIN, DATGES AR FIATHEL, AR AR
i R — L FELRS 2 B 5 P U SR DGR L o A SO I AN 58 2%t 3 2R 4 10 v 78 22 D8 A B R 1 DA SR IE 38k
g, PR T FPEANSE R R ST PRI T R I E M) I B, 280 SRR A SO R S (14T 2K
PEDL KA sE

2. BAEEZ
IERRERRG

FH T 250 R A B B 55 R DN BUR K R AT 05 B R, MIFRIE R R RGN B/ KRG,
AN EENAA TR R KRS NIRRT OHES, AFA TR NERS, ALK, HIEPEE.
NATAAER . IR SN B S A DO

REX 1 [L01ELERBARGE IS =(U, ATV, £) i, LU ={x, %, x, | RRAREH IR R #,

Mz ksl AT RN ERES: V=U,[acAT}, Hdv, /@ acAT ML,

DOI: 10.12677/csa.2023.1312236 2365 H LR 15


https://doi.org/10.12677/csa.2023.1312236
http://creativecommons.org/licenses/by/4.0/

Ea

FiUxAT SV 2EHEM, f(xa) #7508 xeU Rk ac AT EifE, fifka(x).

TEERAS IS T, % AT =CUD, %M B RGEWMARE RS, iLfEDS =(U,AT=CUDV, 1),
Hob C R IRIA RIS, D FoR AR R
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583 [10]7E R 56 & W R4 IDS = (U, AT =CUDV, £) T, #FYCeC, FHAEMARR:

TOL(C)= {(x y)eU U |Va eC,a(x)=a(y)va(x)=*va(y) :*} 1)

Bo. (x)={yeU|(x y)eTOL(C)}, Her O (x) Romidlid SRR LSRG C AR x ATT X ) HOXT 5
Sty O (x) BFR AR S, BRIUL, 7T LA HS IR U A28 PE T4 C LI 5 U/TOL(C) = {0, (x)[xeU} .
PR 1 A& RHE RS IDS =(U,AT=CUD,\V, f) s, XFVvCeC, H:
TOL(C)= N TOL(a) )
[l AR 258 R TOL(C) i A2 -
1) Akt xFvxeU, H(x,x)eTOL(C).
2) Xi#RtE: X vx,yeU, #(x,y)eTOL(C), M(y,x)eTOL(C).
SEX A [MEAREA/IRKRG DS =(U, AT =CUD,V, f) o1, XtFvCcC, VXeU, S+ XKFC
BN BT E L h
ApprC(X)z{xi eU|6C(Xi)g X} ()
ApprC(X)z{xi eU|8C(xi)ﬂX ¢®} 4)
HIEEIR Y POS, (X) = Appr (X ) » 14553758 BND, (X ) = Appr. (X)) — Appre (X)) » 53804
NEG. (X )=U — Appr. (X)— Apprz(X) -
ESL5 [LEARTEAIE RS DS =(U, AT =CUD,V, ), BRI U k)@ d: D _Rrkianh
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DjeU/D

BT EARER, £ 1AHATBERKRS I IEEGHE 5% (Positive domain computational algorithms
in incomplete decision systems, PDCA-IDS).
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Table 1. Positive domain computational algorithms in incomplete decision systems (PDCA-IDS)
= 1. PREFERERG THIEEITEEA(PDCA-IDS)
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Table 2. Fast positive domain computing algorithms for incomplete decision systems (FPDCA-IDS)

R 2. PREERERRG VRREE T EEA(FPDCA-IDS)

BIN: NEHRFERS IDS =(U,AT=CUD,V, f)-

. IEE&ES POS, (D) .

L¥MAM: POS,(D)=@ , W T VxeU, o, (x)=9:
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BT LREH, %2 AHAELERK ARG PR E T H % (Fast Positive Domain Computing Al-
gorithms inIncomplete Decision Systems, FPDCA-IDS).
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Table 3. Dataset information

3. LRERREIEE

5 R xF G FRIEHL IrRH
1 Balance Scale 625 4 5
2 BreastCancer 699 9 2
3 Car Evaluation 1728 6 4
4 Dermatology 366 33 6
5 Iris 150 4 3
6 MONK’s Problems 432 6 2
7 Tic-Tac-Toe 958 9 2
8 Wine 178 13 3
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Figure 1. Comparison of efficiency in longitude
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