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An Ideal of Hilbert Algebras in BCK-Algebras
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Abstract: In [3], it indicated that every Hilbert Algebras is anti-positive implicative BCK-algebras. Therefore,
in this article, we give an ideal of Hilbert Algebras in BCK-algebras, as well as some propositions.
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The notion of BCK-algebras was formulated first in 1966
by K. lIseki, Japanese Mathematician. This notion is
originated from two different ways. One of the motiva-
tions is based on set theory; another motivation is from
classical and non-classical propositional calculi. The
notion of ideals in BCK-algebras was introduced by K.
Iseki in 1975. The ideal theory plays a fundamental role
in the general development of BCK-algebras, so in this
article, we will give an ideal of Hilbert Algebras in
BCK-algebras, and some propositions.

1. Introduction

Definition 1.1 [3]: Suppose H is a nonempty set, —is
a binary operation onH, 1e H. Then (H,—1) is
Hilbert algebras if it satisfies the following conditions for
any X,Y,ZinH:

H, x> ((y->x)=1;

H, (x> (y—>2) >

(x=>y)>(x—>12)=1;

H, Ifx>y=landy —»>x=1,thenx=y.

Lemma 1.2 [3]: Suppose (H,— 1) is a Hilbert alge-
bras, the following conditions are satisfies for any
X,Y,ZinH:

H, x> ((y—>12)=

X>y)>(x>12);

Hy x> (y—>2)=y—>(X—>12);

He (x> y)—>

(y>2)>(x—>2)=1;

H7

Hy x—>x=1;

Hy 1> x=1.

We can find the proof in [2] and [3].

Given a Hilbert algebras(H,—1), we can define a
binary operations*and two binary relations<,< on H .

X=>((x—=>y)—>y)=1;
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X¥Yy=y > XX<YES x> y=1x< yo xxy=1,
then, know x<'y in (H,x1) if and only
if y <Xin(H,—1) .*and — are two opposite binary
operations onH ,<and < are two opposite order rela-
tionsonH .

Lemma 1.3 [3]: (H,—,)is Hilbert algebras if and
only if (H,*1) is a positive implicative BCK-algebra.

We can find the proof in [3]. 1 is a minimal element
under the order of BCK-algebras inH . So we can
change the definition of ideal in [1] into Definition 2.1.

we

2. Ideal and Propositions

Definition 2.1 Let (H,—,1) be BCK-algebras and let | be
a nonempty subset of H . Then, | is called an ideal of H ,
if forall X, yinH .

1) lel,

2) yoxel and yelimplyxel.

Definition 2.2 Given Hilbert algebras (H,—,1), a
nonempty subset | of H is said to be a Hilbert ideal if it
satisfies forall x,y,zinH .

1) 1e1,

2) z>(y>x)elandz—>yel

implyz—>xel.

Theorem 2.1 Any Hilbert ideal must be an ideal, but
the inverse is not true.

Proof: Suppose 1 is a Hilbert ideal. If y—>xel
andy € | , then

l1-5(yo>x)=y—>xel, andl—> y=yel by Defi-
nition 2.1

1> x=xel, thusl is an ideal. The inverse is not
true, for example let H ={1,2,3}in which — is given
by the table:

Then (H,—)1) is a BCK-algebra. {1,2} is an ideal
of H ,but not a Hilbert ideal.
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Table 1 y>(1l->@->x)el,andyel,
by(d)1—> x=Xxel.ie, |isanideal. Nextlet

- 1 2 3
1 1 1 1 Z—>(y—»>x)elandz—>yel,
2 2 1 2 (2->yY)>@E>2->x)=2>(Y>(2—>X)
3 3 3 1 =y (2> (2-x)
=y—>((z—>2)>(z2—>X))
Theorem 2.2 Suppose | is a nonempty subset of a =y 1o>EZoX)=y—>(Z—>X)
BCK-algebras H , then the following conditions are =z > (y > x)e |,
equivalent: then z>y)—>@Z—>@EZ—->x)el.

(a) | is a Hilbert ideal;

(b) | is an ideal, and for any X, Y inH ,

y—>(y—>x)elimpliesy »>xel;

(c) | isanideal, and forany X, y,zinH ,

Z— (y > x) el implies

(z>y)>(z->x)el;

(leland z>(y—>(y—>x)el,zel

implyy > xel.

Proof: (a)= (b) If I is a Hilbert ideal, by Theorem
2.3, | isan ideal. Suppose

y>(y—>xel,

since y—>y=1el by

CombiningZ — Yy € | and using (d) z— x e 1. This
have proofed that | is a Hilbert ideal. Thus the proof is
completed.

Theorem 2.3 Suppose A and B are ideals of Hilbert
algebras in BCK-algebrasH , and AcB, if Ais a
Hilbert ideal, so is B .

Proof: Let

z—>(y—>Xx)eB

and denoteu =z — (y — Xx), then

Z—=>(y—>U—>Xx).

=z->U->(y—>Xx)

Definition 2.2,y —> xe |, (b) holds. =U> (o (y>x)=1eA
(b) = (c) Assume (b) and Ais a Hilbert ideal, by making use of
75 (y—sx) el Theorem 2.4 (c) we have
Z—)(Z—)((Z—))/)—)X)) (Z—>y)—)(Z—>(U—>X))€A.
)= =2—(Z—(y—>X) (z-Y)->@E->U->x)
=252 >@Z->(—>x)= =(z->y)>WU->(Z->X)
15(Z—>(->x)=z>(y—>Xx)el , it follows =Uu—>((z->y)>(Z—>x)

that =(2>(->x)->(z->y) =>@Z->x)eA
152> ((@Z->y)—=>x)el, AcB, then(z—>(y—=>X)>{(z—>Y)—>(z—>X)
byb) z>((z—>y)—>x)el.As € Bis an ideal andz — (y — x)eB, then it follows
(z->yY)>(EZ—>X)=2>(z>Yy)>X), (z>y)>(z—>x)eB.

then (z - y) — (z = x) € | .which is (C). This means that for the ideal B,z — (y - x) B, im-
(¢)= (d) It’sclear thatl e I . plies (z—>y) = (z—> x) e B, by Theorem 2.4(C) Bis
If z>(y—>(y—>x)el,zel,then a Hilbert ideal, this finished the proof.

y—=>((y—>(Z—>x)
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Abstract: In order to improve current dynamic evaluation theories and methods of software, a hierarchical
and trusted architecture based on agents is proposed, an autonomous and cooperative multi-agent system is
implemented with reactive agent architecture, and the system trusted chain is expanded to the agents with the
hierarchical trust expanding mechanism. The new idea of behavior trace and checkpoint scene is also pro-
posed, a prospective behavior feature extraction mechanism of software and an actual behavior feature extrac-
tion mechanism are implemented base on the new idea, and a dynamic trusted evaluation model of software
base on behavioral semantic distance is constructed.
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VA EIEE . XA RS TAR)E Maha v {5 &,
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Figure 1. MMA: Hierarchical and trusted architecture

1. MMA: BR{LT{sRAG5eH

b, 208 Agent B T R IEII R A HEAT A 43
MrFIBN A BR R, A 3 BT AT A R AiE O bR 3
Agent; i Agent £ 57 BRATISAT I IR S BRAT b M 42 A0
FEAE S, JF R P 38 B 55 B AT Ok R AR b AR 2R
Agent; B H Agent T Tt it RS 5 P L RIHEATAC B
(P FEm, 52 F P SRS AR PRI AR A, SR A
SEBRAT R RFAE S PO AT A REAIE 2 ) (AT Ay o PR
SEURAF SIS A VR, IR RS 25 2

2.1 B Agent KR L5

Agent KRR ZER B By A HEE RO EURITR
HREARFEK. £ MMA 2R, Agent HISEEIR T
MoK RLER, B Agent #RE HAF AL PSS EP
(Event Processor) . J7i2:4E MS (Method Set) FlAR
A4E SS (State Set) =/ H4.

Agent=<EP, MS, SS>

HAb LA EP L2157 Agent [T dsil, 18

Agent MBI GA 2L H B TAES . /£ MMA
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Bk, R Agent A E RIBRIRRHCIRAS, W
MRS58 SR BN R RS 5 e 7 0 (B
AP AL BRSP4 S FA KA AS (Event Sen-
sor) . S T %% (Event Adapter) FlI g {43 % #& (Event
Dispatcher) =4,

EP=<ES, EA, ED>

b, PRGNS N 2L P O M F IR
I BL, AR RS ISR AL R ShAH N (1 I
a TAE; SRRSO OGS AHE B0, Rk
PUNGURGEA AR (I HAE 0 s, R BT RINHEAT
R BT VEIAT

JiVESE MS FISkAHIR Agent Ab ARG AF1 757,
WELT Agent (AFAEHERE S . 73 R TTLN
PAT B ReAs Gk AEHRAT IR P R] e e
Agent A PIRAS,  Aifn 2 EOBr i FF KA

IRASHE SS FHORARAE Agent 1 iy 1) 45 Fh & P LIRS
5 R £ Agent (AT bR, BEAH A MR KL,
FOIRZS T RE S AT A 224

22 BiAthEMERERSE

MMA B BT R 2 Agent (1) F AL EEAL
A SIS Agent 2 A DL K Agent S5 AMTIALE 2 (7]
T RIGAE HALHIZEE T 54t

EEL Agent. Wi Agent F143HT Agent 22 )3 1 74
SR AR EE ST SR . = A Agent
AT LI R AR (R R s AN R P ML, il R
IR HLH R SEEL Agent R B G PRA. BE Agent
H B R . WAL BT R
TG ZHE, DOMIES B IRSEAAT R, KR B Hy
SEILE A HAF

FE TG () B v ML 6 6% AR A i Ak BR o
Agent FIANRATH, RIEAETE Agent ) HE 1.
XHE, =25 Agent BEM T, XHMA—E, Mk
N> TEBA . BT s8I a R Em 2
IR L MAS.

2.3 BRUIEEY BULE

MMA ZEF & — AN 2RI TS RG2S, &k
FE25 1) R G5 AT B R A R e 4 P 31 = R4,
X T AR A T A A Bl I RSB

ERME R shEE S FE T, BT AR
BIOS Ha] {5 MR 1) — B[l e AN AR n] {5 AR T4, 7E3E
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RYGAEHIRAZLE N —BAID Z 11, X Bl {5 ARs 2 2
FERF —Bol EHAT RS, JFERE A Ry g T
5 PC 7 S i & 271728 PCR . WRAE—Bobiif
IBEBAL RGP IR AT 22 5 T — BRI i,
sk AT DL SRS AT

mE 1 Fis, WA PC R ATE R T aA ST vl 5
JA8, SEMFRAT &, RIEVAEERAE RS, FAE
EPE Agent, 5 T FHE B Agent TATE a5 Agent Fl43
Agent, —ZNIE—H, —HAET—%, ¥ nIfEa sk
FEMPF] Agent, MITTSZEL MMA RS4RI
FEHEHLE, R MMA RE 5 (51

3 sASAMEIFEM A

£ TCG MG T HlA (5 AEBEY LA, Wl o
SENUR A B2 31 Bl 10 s S PR DL, L RERA R
FER T PR BN AT AR K BOR ZURE P DR 1 2 e
k. BARRGN LRGP, (HERGIT
AT A RGN AT (AT 4 ENASREPRIE 2 #
RS U I I iE = U8 I RER 75 e N R e N
TSR AT B oK™ H B FEAT 22 4 S AR AR A1)
BNASAT Sy BAT A5 I RRUE AR, R AE AT R
R, RGEAEANN AT T {5 BLUCEATTZ
TR FR) P55 A 388 A AN VT SRR, Bl T A A5 T B
T ) S B i) 2 — 341,

ST TCG M SEARAT A iy BEXT T 5 14T
TREX: MR —ANSARIAT N, B AT 77 3,
g e 0N S R 8 e R R L W) PN 0 S
P R CfE=aEee 4T, BFEILR S
PR AR SSE  FE . W, 5 BT R %4
(fo A SCHARPN A AR AN T 58 B Sy
SEVIRE, AETUI AR PERASE T difi B AL HRE X 4K
TEAF BEUREEA T R E IR — AR B BE UM B SRS s R AEAT
FRPAFIZAT I 0k, HEEIL A 5 DI RENS 2 R
T, B sE 2 BRI E R fE AR N
Py S d o5 e R T B LA R L R 5 T
I —Fh gttt

DI, SR ORI TAT D i ATIUI K 7 3k 21
SRR bR AR SR AT K B AT AT Al (5 D

3.1 T HRERIR

EX 1. %HATH SB (Software Behavior) 25 %%
PREAT I N 4R, AEFEDL B B D REXT R AR it »
PREEH B E.
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FEATRAE I PATIE R, #RT LA AR S %A ) —
RIVEAEAT A AT 54T A 28 RS A 05
WS .

SB=<BT, CS>

SEX 2. BPE T ARLESS 2 DI TR VS Py NS AT
S, $G BRI TR e 3 R ORI R AL 51, Bk
ZHAE EARMAT A% BT (Behavior Trace)

A PAT R R S B R B R ALK, T
APL BR E P 0 0 — AN A (0 BARAT R A
S BRAAT R B30 () 3 d T DA oh 3B A1) AP B
H P20k i LA S B

BT=<API;, APl,, ..., API>

SEX 3. X TE R AFAT A 2E A B — I ] i
TR, BUSHIMSESHEE S, FONAT AT I,
ZIMRLEE 3% 5t CS (Checkpoint Scene)

CS=<PARA,, PARA,, ..., PARA,>

3.2 BT HRHERIS Wi

321 BRHEFAITAHFHERR

AT UHAT AR AESE HU T BE B 20 B Agent SR,
LG TRAAT A PO ORI TS, 25 55 3% R 4R L

TRURAT A PR Y 32 SR 5 R S A i
%, EAPATRPEN R A G OL T, E eI ) T
FEIRAT AT 0 H AR AT, SRl I 0t H FRAR 7 I ] 44
AT T A AT R AT S I A, 1 H Aw
PRI d g0, AT HEWT R AE S A AT B R T
17249, JET A PSR BCR A TUAT R o

E 0 H NN TR BN S s W I BUN 1 /TS NN
P 20 AT RT LUR E TR IR R I AT T, 8
Ky B CFG (Control Flow Graph) 528, 44
A, W ARORIR A BERAS A BL R WA
AR NFRE A TRk G R . A T BRI CFG AR 1 &R
AME, SR HARFE PRI A AR, AR5 Y SRR
P 3EAT, PG mnEEE Ak CFG. o
i RV B/ T et A L1 W s A LV ol W g
Rk fE, FRAIE CG (Call Graph) #or. i#F K F
(P R S FREFRE R, AT S ] A ) 3 U k2R
TR R,

CFG M CG HIAFiti IR AR K Bdla 45 4y, 7E
AR AL B g 2 TR AT T — AN 1)~ o

THAS 15 55 37 B N 2 B B B ot T S R 1)
FESEERRANT,  WREARPAT R IR A 11
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3.2.2 BEEBRITH KR
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Sk R K E% 1 3RBUH bR R —AN T RE AT A ik
OF SCRS A A3, T 78 73 SRR P (04T 4 S Pk 4
P, SEDURH AR BRAT A (0 2 R E R

ST T H ARS8 AT N RE N, AR
AT RERTFBIAF M BhE DTS R o WA I
ST HHENHIAE A, AR IR A
BN AT O B R R . B &
FreT UG 2], FEPiA AR (o] DLEES & H bR
) PR B8 A T g RIURE PPt s 2 A= A8 Ak, AT S 830 42 Agent
fik AN R R A

T WEINASTAT S AERF b ) A AT R AE A
BNASH3HT () TR ISR AH A A 25 252 [R) PRI PR AT IsF 1) 1)
IFCA TR ) 7 ol s AR A AR B

33 MHITHENEEREE

S3HT Agent TR VERAFUIAT A R AE RS 20 M
JiEAT LT 28 HARFEE T A7 o] REPAT I 4%, IXFEAE IR
2 Agent [V & RS RS AT A PEII A AR
BUIX ST AE (AT AR, BIAT R HAT R AT .

N T RE AR S B AT R 5 TOAT N R i B R
T T SIS PR A R A DGR 5 N R AT M P
FE HEHLHR SR A I B A5 T A5 VT o

TR AE PEAT IR, 7081 Agent $eHUF4b
PERE VPRI AR A AT A BB RS £ 35, SRBGZ KA
FITIALT U AE s AR5 a5 Agent $EEUFAb BEAS PR
AR AR SN 05 S AT IR EE N AT W B RIS 25 23
56, RBUZEAF I SEBRAT ARRAE s 55 18 I B B S B
TR E BT I Z W2, FER A AT A E X
PEES, AL AT A () Bh s nl A5 PRI

i X PH B (Semantic Distance) 3 7 %t T AL
(Similarity) SiAHIEPE (Relation) J 5 e Sk Scli
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HRFAE, S S A R SR B i B R N
{20 BETT RS AR 2 R i 28 20U P 1 476 P 2k
S RGBT RIS o V2 AT T K 2y g APl i
2 LI R e R P 410 S W 5 0) G adt ar Fi A
A, SR TRRIUNBR TR T — Ry S B ME R Dl
LS P i T S L M PSR 2 S % NN e MY A<
I B3 B R A KA R IR R A AR IE 14T I R 0
ARG 2 R AFLE R . b TAC I K 2 OB 2%
CLLIH) P50 P2 A A6 P A s R R 1) I
AT AT SRS, RS R GE U FH 3 410 0 SR P R m 45
FEMNZREE TP BUE R
42 fTARE

EFERE LA — AN E T RGAT AR IR 1)
% Y AR MSMBTS!M, LU BLP #EAL 4L, 5
N AIE FERRT RS I = ok 5, RIS T 6 ik
ITHT RGAT s bl & . g AR . B BR
FR2E TR R, AT by Al (5 W 5T e ot
PO EITH S AR AEAT AT LR, S MR A AT
HAHERG EHbR, A G AR REAR 1) A5 1
43 HHEBEMRHITEREE

Borut Jereb™ i i J kS JLMUMS SRtk e, JF
R WU MRS R WA B 5 I
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FHA F: R 2 70 e SR A AT A AT 4325 . Marius
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FR 48 S MRS 7 A v e
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Windows 2003 Server 1 &4t LR Java i 55T
JADE (Java Agent Development Framework) 5 A S23i
T Agent i1 MMA JZ AL 05 KRG FEE AT
VB SR R B RS TR VRIALE], W ERS
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