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Complexities of Logic Programs with Convex Aggregates

WANG Xianglong, WANG Yisong and XIE Zhongtao

College of Computer Science and Technology,Guizhou University,State Key Laboratory of Public Big Data,Guiyang 550025, China
Abstract ASP is a paradigm for descriptive problem solving and is widely used in fields such as planning, diagnosis,scheduling
and bioinformatics. To enhance the expressive power of ASP.it has introduced aggregate functions from database systems and
proposed semantics such as FLP and SPT. The specific form of abstract constraint stripping aggregation function constraints has
become an important tool for studying the semantics and other properties of ASP,and has yielded relevant results regarding the
relationships between various answer set semantics of abstract constraint logic programs and complexity issues. The article fur-
ther investigates the properties of abstract constraint logic with only convex abstract constraint atoms, proving that the existence
of FLP answer sets for regular logic programs containing only convex abstract constraint atoms is 3% -complete, with its cautious
reasoning and brave reasoning being IIf - complete and 3% - complete, respectively. These complexity results further clarify the ex-
pressive power relationships between various types of logic programs, providing new ideas for the design of effective answer set
solvers and laying a theoretical foundation for further exploration of ASP applications in solving problems represented by convex

abstract constraints.

Keywords Answer set programming,Convex abstract constraint, Answer set semantic,Basic logic program,Computational com-

plexity
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Pt M — %€ JEPY il /N R B M PO FLP [
EEE

EFE4 SPRNELNHEAREFHERZHET.
FIE P RFBAFAE FLP [l 250 R B S8 58 209 B P2
AR IE M HRET .

WEB : Membership: iX — & Al (1 DL R S5 5045 1 BIfE Pl
e AL M R AR R FEUER G R XA TR T

Hardness: [@] 2 # 3,

FES5 4 P R— MU MG 20 R T S A2 iR
B R a€ A, FE PREHFLE FLP AL MfiFaeM
ESLGEA M BIE PR SEAR I BN AT .

JEB : Membership: X — s 7l H LL T 39245
BT RN T3, 2% k[ 14].

Hardness: % Q=PU {a<-satg} . HH P 2 2QBF A=
U=z 3z, V- Vy,E RmEBENGZERESFE. AKX T
iy E R 3 iEW P i 3SDNF A, AHERIE, M ¥
ARA.QA FLP &L M Ha€M,

EE6 4 PR MU MG A0 R F S A L2
HEFE.JRT €A, HERS P HTE FLP R4 M A
FRF a & ITELMN,

TEBH : Membership: % 1 3 4% 32 55 F 7, M0 2% o) 8 52 2% 2
J& T Iy . 2% 3wk 14].

Hardness: 2 Q=P U {a<~ ({satx} . (O} . H¥ P &
2QBF A =3z, F2, V-V y,.E G515 2 002 B
FL AR THINE IR E R 3 I iy 3SDNF A8, A
BAE, 2 O AR, Q T AT [ & 4 M A& T a.

GRIE A SCAE SPT Ml FLP [ 18 U 6H A& Y
G L S AR R T B A R HEAT T T AIER . B RIE
BT XA A O R AR A E B ER)T, MR FEE
M J& SPT i LT R EE4E I8 4B W& FLP i SCF /Y |12
AR IF3E o ) T UL IE R AT A B . R AT
THRAZEBEY P A7 SPT MIZKEMAMNL., &5, 50+
WM T 4R AR T P, HE & & AEE SPT 5 FLP i
SCR M A R T EA MRS SPT 8 FLP 3 U F
W EIASE FEREIRF o REMLTFEIA SPT 5 FLP &
SCTF B [l 24 4 9 19 52 2% P 45 TR L

A B I AR N TR BB X 0 R R 2 — 7R 2 W
ST WA E E BB ME. 1976 4E Shortllife 25 — K2
“fif B¢ (Explanation) "fIHE &, 2 E R N T BE R G AE &
PO AR 1] B ) AP 2 T 28 PN 2 0 S TR AT LS Bl F R TR
G i B A ASTRY B AT N ST E B IR, Bk T IR B T S b 4 R 4%
i 3 i G 2 T g R L T S A 5 A TR R N 4 B AR %
25 8 P By T A R RN TR A 0 R X 3 T AT B A
RN B B TR AL & 5Pk, BN, Eiter 250
A MR L AR T 0 R T i LT FLP 38 S A 4k
f) fi% B¢ (Model-based Justification, M-justification) il 2 F #
] 1) % ¢ (Rule-based Justification, R-justification) , i-f1& T &
AR AR BR Tl G 24 T AT BRGE R AR Y el AR R
il s 5 K LA 2 Pk 1] 18T, M-justification ) F % 4% % B (Par-
tial Interpretation) 4 ¥R 4 G 24 B J5 - J2 4 171 280 4 v W 6 5+
RO W 2 19 5 R-justification T MR )3 1 £ Ji Hh &, R R X
A4 T G R AR T B AR B ] o 0 D B B ] o e 5
WeHERRAE M &5 52 > Ah, B FLP i XK [0 2 S B nl gE & 7=
AR IR S AR BT D 14 ST R S e W) R S Y R (a6
c>a), Wang 2 KL F SPT [l & 4215 X, 2 0 T Inl & 48
B9 < ILAIE (Witness) ™, I LA It 26 7R [8] 2% 4 R F 47 76 (9 4K
o PRLGAE R o (9 AR vh B 25 i 2 B B o i L B™ il
GAFEAR IR T HEEE D . Al Wang 211 i1 8

X T AR
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