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Application of Granular Reasoning based on Many-Valued Logics for Frame Problem

LB RES (Yotaro NAKAYAMA)

This research proposes a new approach for the frame problem related to description, processing, and
partiality of information. This research adopts the zooming reasoning based on the granular computing
and proposes its paraconsistent and multi-valued logic as a basis. Zooming and conditional logic based
on paraconsistent many-valued logic reconstruct deduction systems and preference models for update
and query for a database. We already show a deduction system based on partial semantics using se-
quent calculi and tableau calculi.

7 L— AR, kT — Y = v OFRRERBLO RO R T 2METH Y, A
THEEMFZEIC BT DRIBIREDO —2 L&D [1]. BlziE, borFICEI NI Ry
NME, ZOMROEREZ T X CTRET D2 EEFIATETH Y, WA ARERCE 2R
WO DR ZATO ZENROHND. FEROEIMLY, BFOHERE OBEEEONR
EEEDEIATHIDDFRETH D, IS OFERELCIEROW O MEOfRR D=, FEH
FHHERRICHE D S FREES AT ANHFZES N TV 5.

AAFFETIE, 7 L —LRBEICB T 2RO ER LR RIS T DR OME& & LT
Z, BWOENE X—I 7 2] ZHWCER T2 EE2ERETDH. D), X—
T HERR O ERBMR A LR EE [4] TAREIR L, #0 BUKRamIZHD < IRASREMR A E R
L. F i, A= U HERIIFETRWEE L CMRIRTE 52 L 2R L, fEkROIEHT
HIZESL T 7 40 M %, FEFRWBEORGGICEH S 2 2R 5. 2k
D, FLREOHIEE EAMED, ZEREICBNTOEMERH D2 L 2D, £2IE
HImEIC BT 27 — 2 XR—2ABH O R BEORBEIZOWT, FETFAmMI L S imeE
[B] IS BIFET NV E WD Z & Tl ek 28 M3 2% L FRFZ, 7 L— ARREIC
BT HReil & &AL & & HIJR T X B ATREMEIC W TR 5.

WFZE Tk & LT, RRRFIRICE S X—= v 7 HEa e vy, 7 L—AREEICHE A Sz
FEHFIHERRIC L DR BT LT, A= v Vi & 7 JE PR B CIRE L sa B s A
T AL DRI ERD. GHELV AT L E LT, XA—3 e E SIERELO By B E R
IS IFRERIR L it fHiT 5. ZHUC L o T, ZERBEOBEENHFICKIST 5 & &
2, =27y bR Z T o —iEIC L A HERO BEML A RAET 5. AFETIE, @
[6,7,8,9,10] IZHBW\T, ZEGMEIZ L DT 7HEA ORIEGRILOEHIES AT LDOILIEZ R L
Tz, ZAEEmERL, HOMRIC LY B 25mBARE KT 2 2 LN TX 50, 2600
PO AT MX, TEGRBLOBEERR L TR R D 8MEEZ . 2D 2 A D 729,
JRFEBRE ZNENERL, B RET T L - TEEREL L TMERFLOEES X T A
EEHELEZ. MR AT LLE LT, =27y bEHE, RO 7o —35H % HV, Henkin
HATOFEIC LY, el EeEE /R L [78]. ZHUCK Y, ZEREIC X5 B EE
RORBIMEE RTZENTE

35



REBOCR A FERDE R A R M R R R R R 2 E

LSHOTTEE LT, 7 L—AAHE —EORES S E L, FEEFREICE S T T
—FICH T D FEHRMEEEBE LMY AT 2OEAOBMNE#ED 5. T —F_—2

(FNFE~_—R) O & U THETFR M A B LIORDIREHRIC X 2 Bl [3] ~DfLik
R 5. Kk, 7740 MEGORSAA TR SN CE 2 THBIIZIE) 2EBRT 5
RREBEICOWVWTRET A L L b, T _X—REHCMNEDRICE T 2RI ED
MRIZDOWT, SMFmEE & 7 TR O LR O CHMRGFTT 5.

2 3L

1. J. McCarthy and P. Hayes, Some philosophical problems from the standpoint of artificial intelli-
gence, Machine Intelligence 4, (1969).

. T. Murai, M. Sanada, Y. Kudo, M. Kudo, A Note on Ziarko’s Variable Precision Rough Set Model
and Nonmonotonic Reasoning, Rough Sets and Current Trends in Computing, 103-108, (2004).

. T. Murai, Y. Kudo and S. Akama, Paraconsistency, Chellas’s Conditional Logics, and Association
Rules, Paraconsistent Engineering, 179-196, (2016).

. A. Urquhart, Basic Many-Valued Logic, Handbook of Philosophical Logic, Springer, (2001).

5. S. Akama, T. Murai and Y. Kudo, Reasoning with Rough Sets, Logical Approaches to Granularity-

Based Framework, Springer, (2018).

. Y. Nakayama, S. Akama, and T. Murai, Deduction System for Decision Logic based on Partial
Semantics, SEMAPRO, Barcelona, (2017).

. Y. Nakayama, S. Akama, and T. Murai, Deduction System for Decision Logic Based on Many-
valued Logics, International Journal on Advances in Intelligent Systems, 11, IARIA Journal 105-
114, (2018).

. Y. Nakayama, S. Akama, and T. Murai, Four-valued Tableau Calculi for Decision Logic of Rough
Set, Proceedings of KES, Belgrade, (2018). (to appear)

T KRR, AR R, AR BT, SRR RIS S SRERRBLOEFE S X T L,
BEITZ7 V4 AT LT ARY T A FSS2017, (2017).

10. il BERRR, AR Hfd, A i, RRREHRICHS SIEMORLE 2 B8 L7 Him o

7 L— LB A~O®E A, NTHEEFS 107 [B] A T EEE FEA [ B HF 78 2 (SIG-FPAI),
(2018).

36



