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Rough #38 R E XL S PAIZ '
A & 2K, B F

(FMERS ENHNESTREIH B8 330029
E-mail : qliu@263. net

BE: TR TRHAXEBRM L F A L6y Rough A AN X o B4k, % 4 53820 8 F %8 A ik Pawlak 5 50 #9
AR LG R FIFRE w0 3. BRTH A A B F R F Pawlals 453 8 54 = Showron 69 5 9048 % . AT A
RAEHBAG A HRMB L DSEEFRELEN SR RLEFLEA TS TG aF HRT  Adie AT Le
Foole R4 I 48, R — T AR e A A TR (AT R 5 T AR A AT 5 T S BUE A, — I R AT
BAXGFNERERFANCKBELFAGB SR AFTALASVEESTEZF ZAHETHT A&
WL, RETEREE S, WA 6P AU A RANER LML 102 e — K3 % £ AR
WAFARFUER AR THOHG LR, AARRE 544 Pl 233/64M &4 ¥4 _E 8 DELPHIZ. 0 4 5] %2
BT HE AT AR AN - AFREBRLX - QOO FTETRAREH LS 4 mA s e
Bdiek 155 . B FHAT MBS HBE) B T TN REOmXE) AT m ABEK . #
A B B A B A AR AT M BT b 4 F H Ae W R S & B e, TR AT R A R GH AL LR R X A A
TR KR+ 5V R,

8i7: Rough % 8, 4f 3% 4 & ;Rough T80 kI 484 %

dERES%ES, TP18] MRTIRE. A

Rough R84 A Z. Pawlak 211 T HETRFE LHREZR™, C xR ER T __(HEH
HIAFFRIE UL, 8152 Rough BMHE RN T RHLEAE 1904 FHFEHE U4 A G. Frege B H 1Y
MRR PO EMTEN T ENE, Wk R EE e ERREFE R N TFEMBEZEE
BREAEKERY HEFZE L —FERLRR LM SMTRHTRENEHEE. S TFESNXEE
J(B] Rough B LH [ Frege Bt B E MM .2 M A B, BT 1L Rough EHIEMBIZEHY
THOELM T ER . TR L AR R EE N S EEE. A ORE R MR B,
BEHREEARRT EWREZE, HIET B E RS RAREE. 3 Frege B R RK BT
RUSIE 507 - R R L R AL 70 A SR, [ t n SRI A DR 2.

1 Rough 23k

Rough R T YR LR K (@ (vard e BEE, (0, RET o ERBMARFER LM « B
Oor AR EEEP R AEERL. ERIE v, B @) SXENFET AR (an () f1iE
HHEBERZTAGEXREBIXAFEEMNESLR.

EM 1. i Rough ;B5#iE= RLL (rough logic language) £ HEME A HEEE V= U...V.
URGHH 8y BB R MBS SR8 R m TR AE X AR AR (wifs) HA

« WP BEN. 1999-10-22; B HNM. 2000-01-21
ES&WB: B HABRHFES I (56773001); {THH HRK S EWEIT H (9911027)
e WA IM1038—) B VLT R B AL 8. T EF AT 0 A TR B, Rovgh I8 B HELIHETE 21077,
BOWATA AL TRARSES A THEMEQ—) L OEATA R E SRR A TEE.
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(1) FRLL F—¥J# M G n @) HF AR # 2 RLL B wif, Kb e S A,n(n) SV, ;

(2) & @r¢p & RLL 89 wifs, il ~ 0,0V ¢, 0A ¢ p>¢ 1 ey R RLL 189 wifs;

(3) R&HRREE S| B OMQTHERHAREHANE RLL F47 wifs. ,

W RLL POAMBRBL EERSAEE T AL PEHN SETRE. SEER. a5 24
B TRANE TEBEMNER. 2 Tra@)=KUe|)/KW), EF Tr M IERE S REFETY,
K(SYRRPE S AL || B BE R oA LB MA B E 0 B CGRE.

E'X 2 RGO IRETFHE HP LM RMER e TEMA LECH U B Bk
B[00 JRARMHESR B G +17)/220.5, B Tren (@28 TR £ LE, .0 6% ER
OI- B %% 2 AR, 87 5/2<00.5, B T (@) <" TR @ 2T L. .0 A—F #0180l
A—H.

B MM K Frechet (V) B (W& &dp i — ke, £ H B Sr 400 £ 58 4 2 R AT
2B o B VAN o WBEEV I -ATHE RN XPTFTEAUEE o AR
BF v, X R PAH E  RFLLE BB A R F-307h. Lin M1 Liu F 1996 4E R B 7 X TFHAHE
F8H LIEUEF H RESI RN TEMET L 8—5r Rough B CEY, BITZALUIIA
FHRARARH B ENENTEE A UEE NS ER W, e ER) AR
HEEERS TR MERTFRENSHE. RLL FAXMEE -1 A TH

M=({,A,01, TRz, |
WARE, AP U BESMEMGA BAZBES 0l BETREL. {1 TreB R & RE
HEGHEAXBMEAMENER B8 MTHAEMBMNELAR ¢ BEERE S U £ M2 3
TREEMNEERE XTHRFERE M L #H|] oSV, €. 45 0/220.5 PR T (2L,
BAMER Mrwne, ER NS BB ER . BT oEM EXTF NS HANERESFS . F0d
fif B A Mg

EN 3 XFEBMAXNLETERESAMEXHEXNT .

() Meas(a.n(e))=| (gene)) | =26 U a(@)=v" Enle) ZV A Tiax((a,n (o)) =" A

(&, +L)/220.5;

(2) Mpe~¢=~M g,

(3) MbegV ¢=Mp=eV Mp=¢;

1) Mim=ghg==Mlp=gh M =g,

(5) Mp=grd=Mlr=~pV M=y,

(6) Mgy =M p=p>g A MPed—>o
Hebp = RAEMUTHER, EAMN T X TBANSRE LEEMREN, FRES0HT. BA%
Rl €U BTG ¢/ ={cCU cleg.

il

(1) Me=e=K (e ) /KUYZE A, +2)/220.5 Mgl

(2) Mre~g=K (|~ Y/ KU<L, A+ /205 A | ~p| CU;

(3) My (oS ¢];

(4) Mpege—g=|g|=¢|.

2 Rough iFBEHBEHMPRINA
X Rough BE AR EENTTI MM AT, @ BN 5 fg #Ae L R EE
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W U R T Frechet (V) 23[R4T LA e 28, KBRS Y "R 5% WELR I, — 1k =
WRAK ¢ 18 v RT B E B EX TR A WE R ale) =7 €nlwd. FFL L EFHEIZM
MP(modus ponens) # % i, NMP(necar modus ponens): T oo il mp, T e, B0 L0
MEX T BENBBEREAR ¢l ¢, M ¢ P M MEXT B MR EBRE.
Pl Ak BATSR T i ay MR R (& D.
Table 1 NS={/, A

*®1 NS=W,4)
b

S o by

w1 S W oo | &
S
- o D O SN
I R N LN

2 0 1

ZIHHMEREE» BR N v YH O BAER SR O HNFE. 1% B={a.b}T"{a,b.c.d,
et=A.Masn(GHA bun (I AL .. Alaun(5) A (B2 BARER A5 (a,n (5 A b,
(ADV ,nGBAG.rUN V... Y (@,n (B A (bn@NHFRE B 4R A LR MR E L. 4
RV ().

X4 BNS=W, DEREPHERRE wouw €U BREZWAITRRBME X TR
a€AEH aCu)Falu) AR, a) =1 Av . Enw)d Av & nluw) Av' ;& nlo) AN’ ,=a ;) A
v, €nlu), BN RGHE. AR « (2R & TCER B HIES S W& RAR,; Wk
WA LM T R A (LR S5y B B 2 B 1 0 Y 238802 R & BV R A SR 4 Bl 2 B
TR A,

(la{n(8).n(3)),V d. (1) ,nl20) .V (e (D) a1 A (ay ((5),n(3) ¥, V (d,
A(l12sn(2) 335 Y ey (n(0),n(2)2) )0 A (a, (n(5)yn 031, V (b, (n(4),n(2)0), V (es in(0)yn
NI A e, n(5)yn(332)0: V By (n(4),n (23005 V (e (a0, (1005 ¥ (da n (10,2203 05)
V ey (n(0) n(2 )5 A by nfa) ,nl(2)))

7 NS iy — PR S BGE A,
WILFA R NS = (U, A) 7 055 Jg 1L B A9 415382 40 TH HY 22 44 B P 5 ST 9 R 2
BRIEF, H 25| BRI & (7 20 45 B R T S B — - Rk A6 AT 2 8 B =8 4
Ces {n1)sn (233 )55 Ay n(4)on(230) 1, A (a3 on(5) )y
V(e én(1)ynC0) 2255V (d (n€2) 40 (1)) )g4)
BE | RGNS AL SRERH 2B BETE RN - . WRAMV FLEBREE
FRFE AN R E R A — B A T E 8.

FE 1 APERARERRYTERESIASCRES SRS, R L MABES— S5
TL,MXEEEMNNRSERE MAETENET BRI SERIM, EhE—A g # ]
BH.

B 1] LA A — N S A B AY & B W BT A — 3 A (b 1 PR AR AT
IR B9 AR RSB AEER A A T SRR & A B R N AL, RIS HHL TS ) & BTS20 S 0 A e o —
TRER. XA HERHRDT .

Procedure ColRed (W);

—_— = B b R = O e
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Begin
W=1{1;
For i=1to n—1 do
Begin
For j~+i+1 1 ndo
W< Wl{a:a(D=#a(j), HE A P RERGER),
WW (% Simplification via absorbable law and other logical operations * )
End;
WM ( = via distributive law operations of A o V = )3
End.
PARVABIRITZE S 2T
U5 wg sty yitarus m&é?ﬁﬁﬁ&’] SRR S B Y SR8 o B G MRV =

(aVdVedhlaVdVe)AlaVeVed AaVbiveVdVel ho=(aVdNe) Ab o))
w5 wgsus s us e T RUE R SR BE A 43 WA ) SR 43 B & HOE SGF I B30T
@VdVeYNeVeh(aVevaVe) NV Vet ANlaVavVdVel=bhe. (2
us 5 uyrus usF TR IR E 2 A W B S BRER Fn LR (2.
bhellaVBYdINGBN I ACaVbVdVel=bAe. (3
.5 uy sus%?ﬁ&ﬁq%jﬁﬁ%ﬁﬁﬂ i) %Eﬁﬁ'ﬁﬂ HERERIFMERG):
bhefaVeVd)AlavVer—bAeN{aVcVdl. (4
ws X ue Jo T IR AT R AR R 13- Y SR80 & TR B B ()
bheAhlaVeVdIANGaVeVdVed=bAeA(aVcVd). (5

Tt (IHEAT VAT A B BeREE L BRI T A A R B L
lahNbAIN BAcAIVBALNE),
H B3P Red (a b)) s Red (b,o e ) Red (Bod.e).
EIB2. 1T g BAEARE R LY - FRRRN, BEEHSR 2V R S E
V% (pegadg)—(Reg— {(a,n (o)) }—=¢) , K oFil ¢ ¥4 RLL a5 A
EEILF ERAABERERARHEL T aEAHET —BHEENTE () eV BRHY
fai M.

3 ZEIE

P Rough AR ST A9 ¥ 490 ik 5 0RO TR B E B R LU TR, HE X
HAE. BB KR LA BT R A IR E T R R B RS - ] LA R SRR
£4. B, Rough BEFE B R HMLE TR, B— BN T LINE BT R =ER Ly
RERS, MARCE D PR S R BE . EERE R0 LG, 2 — e mn i
HESE. FTLL, A 3CRR Y Rough ZRRIEH Jy ik e SR R BE AU IS 1 B X Lay# XEX#
D51 Ly W th. X ERT FIANZE N _ AR R TR AT AR T8 T B 8™ T30,

References ;

[17 Pawlak, Z. Rough Sets, Theoretical Aspacts of Reasening about Data. Dordrecht: Kiumer Acadimic Publishers Group,
1991, 72~-80.

© HEFRES AT http:/ www. jos. org. cn



Mk F.Rough RE R ARBEAG PG EA 419

{21 Liu. Q. The Ol-resolution of operator rough logic. LNAT 1424, Berlin: Springer-Verlag. 1998, 434~439.

{3] Lin. T.Y., Liu, Q.. Yan, Y. Y. Logic systems for approximate reasoning . via rough sets and topology. LNAI 869, Ver-
lin, Sptingeeretlag, 1994, 85--74.

[4] Lin, T.Y., Liu, Q. First-Order rough logic I: approximate reasoning via rough sets. Fundamenta Informaricae, 1996,27
(2,3):137~154.

[5] Skowron, A., Surajs Z. Discovery of concurrent data models from experimental data tables: a rough set approach. Ies Re-

search Report, Institute of Computer Science, Warsaw University of Technology, 1385.

Rough Logic and Its Applications in Data Reduction’
LIU Qing, LIU Shao-hui, ZHENG Fei

(Department of Computer Science and Engineering, Nanchang University, Nanchang 330028, China)
E-mzil; qlin(@263, net

Abstract . The rough logic defined on neighbor-valued decision tables and its truth values of the formulas are
discussed in this paper. It is more general than the decision logic defined by Pawlak in the applications of data re-
duction. At present, the methods used are often Pawlak’s data analysis and Skowron’s discernible matrix meth-
ods. The former is informal, no ease mechanization. The latter is intuitive , easy to understand. but it requires to
genzrate a medial link of discernible matrix, to make unnecessary expenses on time and space. Therefore, in the
paper, one side extracts the attributes of attribute neighbor-valued discernible from the neighbor-valued decision
table and discernible Conjunctive Normal Form is constructed. The other side simplifies the formula to use ab-
sorbable laws and other ecalculus of logical formalas. Tt obtains directly all reductions in the neighbor-valued deci-
sior. table. Since it doesn’t need to generate the medial link of discernible matrix, so it can spare space and time,
and raise the efficiency of the program run. Thus, reduction of the tables is handled 10 possess 6 attributes (4 con-
ditiona! attributes and 2 decision attributes) and 102 objects to use two methods respectively, and to obtain the
sare results. It uses one side to extract formulas from the tables, and the other side 1o reduce the formulas in
DELPHI 3.0 0n P Il 233/64 M. The time of program running is about 1 minute 54 seconds; while time of spending
is about 1 minute 55 seconds to use the discernible matrix method. Due to the increase of an array {(discernible ma-
trix), its space degree of complexity is O (m X %), where m is the number of attributes, » is the number of object-
5. S0, the space and time occupied will also increase rapidly along with the increment of attributes and ohjects.
The strong points and shorteomings of two methods are quite clear from space and time used.

Key words: rough logic: neighbor-valued decision table; caleulus of logical formula; data reduction

* Received October 22, 1999; accepted January 21, 2000
Supported by the National Natural Science Foundation of China under Grant No. 697730013 the Natural Science Foundation of
Jiangxi Province of China

© HEFRES AT http:/ www. jos. org. cn



