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Modeling the Subjective Dynamic Trust with Behavior-based Attestation

SHI Guang-yuan ZHANG Jian-biao
(Collage of Computer and Science, Beijing University of Technology, Beijing 100124, China)

Abstract In a distributed computing environment how to establish a trust relationship between entities has been a hot
issues for information security, and remote attestation provides a new research direction for solving the issues. Remote
attestation is an important feature of trusted computing,and entities can establish trust relationship by using the remote
attestation, However, some static remote attestation methods such as binary based attestation are obviously inadequate
to attest the trustworthiness of computing platform. They don’t provide sufficient evidence in establishing trust rela-
tionship. Therefore, this paper used behavior-based attestation method to prove the trustworthiness of computing plat-
form. This method can provide more accurate empirical results for establishing trust relationship. In additional, there are
some uncertainties in behavior-based attestation,and these uncertainties will affect the establishment and evaluation of
trust relationship. This paper used subjective logic to measure the trust relationship and build the dynamic trust model
TMBA. This model can analyse dynamics of trust relationship by considering the past and present empirical results
which are collected from behavior-based attestation, and represent the trust degree with the trust point in subjective log-
ic. Finally, the method for calculation of the trust point was given.
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JEARIE B (Remote Attestation)™ fE AT {F i B i fEH—
MEEMRFEY EETIA, BT MR SR AR ER
EEVFEREREAGEE. —MEFERESEIREEN
SERMORA, 40 TPM it i+ B9 PCR {H, SR IEH B RRA.
XAFRERE A — DRI R SRR ERER AR
Mg L. TCGMMBEHNE T —Mo R e REERILH .,
BV M BE 43 B R 72 7 40 AT BE B, 3F BRI TPM 124
EA R R AMEEEYE . £ RAKIEN S

FFHEHI:2011-04-26 R HHB:2011-08-28
(973 R (2007CB311100) , 7 E i+ 5 R} 2 2 4 (20100480173 ¥E Hf .

Boop, A — AR BRI —MIERA T, UER 7 @ L 1R 1t
EHE Bk E R R R A SER T IBENREE. R
AE B TR R AT IR &5 B 495 SRR B HLH 8
Bl R, X FEEER R A BT, T EREH
MBRFERY . F—-MRBRRERA T BIERA T ES
TCG WIFFESRM BisZ R ARAMEE. £ TCG MM
v, AT {E Bk € Xk “the expectation that a device will be-
have in a particular manner for a specific purpose”, H 1,
“expectation” F/R —FP FiHH , “behave in a particular manner”

BT k3 PR R R 4% 2 o AT, Wi “specific purpose”#g

A30% E R B AB 25 & BRI (863 1181 (2009AA012437) , B R E S HERBF S R R ITR

MERER WA, FEHRFEIVEHEFRES, KEFE 2%, TERRTANTEITE. GEEL.
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BARME S H BER, G, 8 TR iE R R A
BIFEEAEN,TRY ST EIFR XS BRI ATESA. m
3R se AR RO 4E 45 i LA RT BB I AT D O Rk
1T, WA R ERAMER., TCG AT ARk E
XAME X — 5 R IME T R i A S8 %
FEBRREER AR —IRERNEARFEN. AW, RERHIE
BIFB A LZBRERRERTERERFWIENE T
BHERES . REFEABEHL TCC X TAEREX. 8B
AN R R BHERA CE AV B A R R A & H
EROIEHE— s AW FE P EEZEITWRESF. Haldar
SR I TIESGERIE MY . 2NFERETETAN
IEHMEESTY, XEFEFRYERIEERTEET N
FMFFRHR . BE, XEFERL THHKF. Haldar &
U A L ER b IS RGBT . BENE R BT
BN, 3 BAURIETE T REFT HidsR. BTN, A K
TESR kit Lkl 2 TCG FiAH MTTEE . B, KEH
IEHFERXETARESEL A REEREFIENARFEL,
XEE B S {EERERYREAR, i X iR {E
BEARBHMBENIREE. AN AEIEHFTENTF
BRFEBETHMATTEERRAE TS, FEXHER S K
FREBGTERFREBUE T RARER IR, 3 HIEH
BT LEA RN T, BTSN ERIEEHTHE
B0 BEN., B 40T rERERESEBSRERT
EBA B B FE4E time-of-check 3] time-of-use BIRIA, B 5 &
BREERESFEARER-BER, BERSTIEBERR
g, HWCEAXEASRTHTER, REXNEFNITA
AT, FUBAT AR IE B {E B E /& TTE HE RO TERR 59
BoR. BTETA EIE 7 B W sh AW Xy {5
A Ry, R, MBS X T RMEHERNE L ERR
B R ShBAT A LME R AT G A E M EER R, TR
FHH LR ETAT R (SIERRF 5T TAE.

A B ETAT AR 7 s 22 SO 2 J8] Q] 8 >z AT
FRANMBE. A TETANIER TR, a5
A—ZS BN E RS, thinst F ol R ST {E AL
BIAT A B S8 SCTE B BA 0 » X BB RONH B BE SR ) F IR IR O i
AT, BRHRR T #ATRB RIS . 5350, % F ]
R R FAT R K B HAT A S M VA, ST % AT E
AT E R A — MRS EE R AT R, B
R TETAT N UES KT fEAE B (Trust Model based on Be-
havior Attestation, TMBA), TMBA # R85 BT
ATUERE RIS . B4, B R R T R E
X XA TEFBER SHRBIERMBEXR. 2XH
2R FEIERFEBITHNHR N BTHENTE
EEIEPERORAE; BN EH T EWBEPRAA UK
WA B 2, 3 e 200 P T RATE S i TMBA BER;
5% 3 WES TMBA A, 3 H XA AR R BT T
VEHISE S0 58 4 9545 H AR TMBA BRI SR B SR X &
BT ERREEN R B2 TER SN,

2 HxXIIE

2.1 UFEAMEXTIE
FEE P {5 THEBOR BB R 8, TR IR B B R AR b

. NR I TCG B #2 i & iE #2 iE ] (Remote Attesta-
tion) ™2 (T MES TF 88 , T AT AR IE B OB SRR Bl T A A5 T
SR B, TCG RE A 7 30 dole R 40 sh et i
AT BE B RO B B AR 6 B R RIS IE IR R AT A I 7 .
B, TCG FrifftmiEtE T E B EAEHT S B3I TER
HfE R, X FhEE R REFTEI T bootstrap loader, 3% H X S6iF #E
FEE T REEWRFWAEER, FIFSHEEERER &/
B RA, A REREE . ZIRER T HIFEEEN
MR, B0 P AR A X AR B R BR i, Sailer 4§
ANBERT TCGHIF B, YT —MEREFERENR IMA
(Integrity Measurement Architecture), IMA g% F TCG
PR B — R 23, e RS RBBRER K LA A
B3+ B e SR E AT AT R I B X A AT e e R, 1)
IR SE R . (BRI B 2 AR T AT 1 I 1 B
1,3 FEAARPEFHTAREEHTER. ERIEN
FERHEFEM TEERBMEYE, FEHTFRETE
FEHF R G TR RAEYE, AT EEFARAEH
B, BTk ERME, Ahmad-Reza Sadeghi % AXi+8
ZRLBHERAHRY, ETHL2BHENIERAFRARRE
REMEERFES REXEFEHTER, LRENRER
BHSH S REREMXMELBYE. HAHETRIFIESR
FREAEXELZLRERANEREITE. BIEFEER
MAZEREIERH A RATRIE, £—SBE LRETR
AR EE, AP P ENEEFE AR FHEES
ERMF LR EN, 55 H#, ERELREENTERE
HEF SRS TEL, PIINEFIES, BBEHE, X
TR B 4 BRI , 3 ELE B iR BE LU0, X F RAE
IR SBAEE. DRk FER ARG E
B REFBSHERGTRIE, N FREDSELHNRIEHTAR
B3 mimiAgE R ELE RN RETERENZEAE
BERHTARNERIE. R, ZRESARE TETRENTH
FIEB TS B B 5 SRS TR R AT H
MLLES, HREXBRETHINRELGRET S ELK®
Big3E . V. Haldar % AP 3 x4 8 5 3 SGHAT BT ST 4R
T HTE L HIEBH 5 SRA(Semantic Remote Attestation) ,
SRA ik R B RN RN HRF MIEXHGTER, REE5E
LRMEIAITHERANETREMETH . T Bt
IR EEN, RN RSP RETHEFER, B —EN
LR, (B REZ N R H A Java BIUPLETEF STH, B
e REE A —E N RRE. HEK, IEIERAMREE
BENTETV-EY RE T B, Lucas Davi %0 f| i B
BV B O v SR B Y 1T 1) AR EMEL R ARR PP TR B RS A R B
MZhSMEH Ak & B ROP Bk, X H#HR THE LA
ROP ByZRHFIr ¥, 3t ¥ 125 IMA B2 BHEFE RS R
HEERER -GN TERIEVFIMHNE, Liang Gu FEX
BRI IRE % BAR TV & BBiA K R T E R, R4
Wi M AT 2B 75 I3 , S S AR B T4k

AT A UER H ik AT AT R T AR B, Bl B A
IEAFEN FEANETHRGERERNEER,. EREWTF
B SHTSIER RS . TRET RSN EIEMS
EXA{E YR R X R, WA, WER G X TAEHNE
SCAENRBIR AR B AT AT ME N T B A EMEER
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e  MIREREZ XL EETIT NN ASIERARRTE, &
AT{EUENA o, iF B R 1 77 (Chagllenger, CH) %& E3E B A (At-
tester, AT [ HARHEZEXT AT 47 5 B (453 8 H AR iR 8 B
#5 8, CH @i xHERE BT T R FIMT AT BEBT1E.
HTF CH Y AT Z @1 time-of-check B time-of-use [ ]d]
Fa, EERE AT RATRED FHEH SRR L £, XA 60 B
BEREBEEEMEAWKE,CH AihEEL KBE
HE AT HEBR IR, RS R TIERLBPRE—EWAR
WaSEHE, T EX T 2480 AT 8947 0 #4790 U3 5] R — Fh s i
RE. ATHIEHETRTEN  AFELE AT ENTN.
F5, CH M IEHI 45 A5 M ERE R AR E X AT 17 0 247 B
BB IR EAEN, XMEERE— SR EWHE, R
CH 3 X B4R e B AME L B4 CH ME SR B A5
£, X EAF K 3 18 S AT M5 HEBE BA AR B A # 2. CH
R XEE LG AT REFEH, KEBETTAIE
B HBESE AR AR SR P AT D AR BULA B A7 20 B o BL R
T » 1 2 X 2 T 17 IE B M B R BI B 3T, o BB WT {53
PR, B5e, EEHSENAE ASREENEIER IR
P AT {5 MR LA B FTAEAT i FOK, B % AT (5 TR B
TRPHATERE. X semE, 9547 il 5P IE B 89
SR RZEEERERNAREERE, Bk, RATAAHE
N3 4R T R 37 B AT AR B A AT (AR A, PO AR T —
FMESAEMEATRHEENBA T, 3 CH X AT B&
A{E e ERENF .

2.2 xWiBiE

FEWZEER R Josang AR TIERBISHER HR
W, EWBELEXTATEEUXETHE BRI il
By TREABISEM. EWEE S5 AR S E (Evi-
dence Space) FIWR £ 25 /] (Opinion Space) 33 R Fl B B AS4E
XE. EEWEHP, WA (Opinion) TR Xt Lk K HATHH
FWGERE, ShZENEERTE WA RS, WATTLIH
Ff F Ve AN E RO T REEAE RSB R R LA R R T
B, WS E SRS B B — R 5 A A R B Y
PR B AR B = A B 53 B F 4 (Positive Event) (&
EHE 4 (Negative Event) L) K A & B4 (Uncertain Event),
X B4 B 10 SRS X AR R R A . E WM E
L, AEEFERIEERS o= (b,d,w) ,b FEARlEE.d TR
Mt u BARAHE,b-d,u€[0,1], H b+d+u=1, f
posyneg unc FREKA XMELEB XFB REIT s WEE
ZRU BELEBURAHELRL. AMEB RETH
z BIMA R w.? . H,%,.2 B A X B R&z W8
ERE, d.” 7 A X B BREx HAGERE, u.” FRA
X B B AHEERE. IEIEMR R .

waB =(AbIB ,AdrB ,AuIB)

H,

ApB=Apos,B/(Apos.B+neg B +runc.B)

Ad B =%neg B /(A pos.B+2neg B 4+2unc,?)

A B=4unc, B /(A pos.B+neg B+ 2unc.B)

X T R WMAET I, EWBBEPESIATIFE
S FTIRENE F, T EAIE Conjunction., Consensus
K. Discounting .,

Conjunction $E: EXF MW A w.® Flw,?, 3 3RFE
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AHHME B REMTHz My, wn,” TRWA 0. FIW A w,”
R EBBRLE, Fm AMME B BEIT N 2,y WHEFEWT:
sz,ys =4y, B XAwyB
Hr,
Abx,yB=Asz - AbyB
Adz,yB =Ad1B +AdyB _’AdIB . AdyB
Auz'szAbIB . AuyB +-Ay B AbyB+AuIB R AuyB
Consensus el : 1R A XF B BEFTH 2 Wi o> C
WHMNT B RETH 2 MW w.”  BATIE Consensus
TEREBBRIA 5 C X T B AREFTH 2 WA w.” , i H T
EUTF
A.CwIB =waB®szB
e,
A,CbIB — (AbIB .
A,CdzB _ (AdIB .

£, B—(A B
A Uy _( 7%

CuIB+CbIB .
CuxB+Cd_tB °
- CuIB)/K
Mo, K=4, B 4+Cy B—4y B+ Cy B
Discounting # 1E: In £ A 3 B B W A H%® =
(A62 ,Ad® ,2uP), BT R C B AR50 = (B¢, 5dC ,Bu®),
2 AXF C HME R RE B WAL R A X B W
FITERN. HHEFRNT.
AgC=A,BRB,C
H,

ABbC =AbB . BwC

Au.BY/K
Au.B)/K

ABdC =AbB . BdC

ABuC=AdB+AuB+AbB - BuC
3 ETTHERAHTERE TMBA

EEIT{EEMZ . AR ERARTENE L. &F
B2 FAMEE XAPFRAEREZ5, RIAIAT
EHATRE X & ESCR 131 FrlE R M ERl £, 45
HInF AT fEE L.

EX 1 AEE—MOHERS, SFETUREE. Kb,
AR trustor PIBNHERER B T trustee WREMIFEST
K5 1ERAE trustor {KHE trustee B BE 1 FfFHF AH{E AT B R
KT hERE. B—MB8ERRm.

trust(TR, TE , x)=madeby(x, TE) Dbelieve( TR, x)
Hrp, TR E R trustor, TE FIR trustee, x /8 trustee BT
N, BEBEERRNM S XL E trustorTR # {5 trusteeTE X F
trustee BIFTHR x. BE N EARAT N 16 A BE AT T AR 0 2
M ABERE TCG X FRMERE X T B AT oM g X
ERAELRERB IR EARF . RIEEX 1T
IR, Al R—F B S EEMER, IR trustor SR
HIEHBR trustor B&F70 = BB RIE, BA trustor BLIA
K trustee BFIEHHY, XM E N AERIEN B R 0B R
SAEIER MR LR . BT, Al iERALES
RIZAIE 3 N4 EEk—rtrustor Hl trustee, LK T AH—
trustee K170 z, UL 3T FEAEAT R BRME—E R  BEFH#
fe. FERESL 1§ trustor BB MG trustee B 4% trustor BT
Y trustee fT0 x VBN AT E M R B, B IL B EST trustee &
HREFNETN . HTER, FEREMERERATR
. A, TG e EE L —1-=5ud.



W 2 T{EHM TMBA=(EN,EB,OP),H# EN %
NSRS EB FR LRMAT AR S OP RN M F£
IRAT{EPHEBEATIE A R ERE SR B .

3.1 TMBA ik EN

A {E R TMBA W, kg E € XK EN=(CH,
AT, 78 EN F49350E BBt 72 4 i fi ] 5 (Chagllenger,
CH),CH £ LA RE A& E R E AN —J7, Bl
BEIERERNY—F . B4, EN i G IEBH J (Attester,
AD,AT BIFN B P EEBIEYI M — .

3.2 TMBA )3k 1TH EB

SRS EER B BAE I FIEIEN M R EX R, 7EIE
PAEFPRSTARNAS C={a,a,a #F cECH
SERBE AT 5 T 1T M — I 5 RE L LMK REA N
RAGNTR, B4, ST R A& WA A/NITRH
H.

ENX 3 AT H EBRELEPREML CH TR
EAES T RS BT AT BT AL A9 3R E SRS . “RT IR~
8 LR BT R BB B W DL Ko $RBR, 2628 ST HP TR LAY R
SRIUAT Ay LULH 142 i R SRR R F B R RR

HTFEL 1 T, AN EER B EFENEZENITH
A&— W, M T alEHEIEA R EERIFLRNIT Y
REASXMTM. RIBEX 3T WA, —Khx
PR TEAAT R Exb, — 2 il 1d % 3244 B WR I 78 2] i 5L BrAT
4 Enb, M€ EN £7R—MEB K, C R RABR M HARH
HRERRES . C={c1sc2s"s0 )y Exb ]on C BB &R
BRIEE X RBIT NN ERE S, Exb= {exbr, exby, -,
exb, ). Enb FTRBIER C ST MRS Bk B LT A
HIRE S, Enb={enb, senb, -+ enb,} ., HIt, HIELE M B
BEATEENE XHRINT.

EX 4 ik MAE R M AT HES EB=(Exb,
Enb) , %5£4k M B EBEM o BISLRRTTH enb; € Enb 5 HH
BT R exb: € Exb MR G, BUA R LK M AR A 5.

RTFATHIE SR TSR TMBA 7T LUA R B X —Fhsg
PRI AR AR DC R FEATIE , AR UL, XFMEHEX R 2 CH M
f& AT A& {5H. THEXTEXER.

EXS EEBEBAEXRE SN TR, P TR=(A,
B,C,Y,T,F, posyneg,unc) , L & BE M.

— Ik A MG B A S C E—MAERMBE T
B&TEHE Y, RIBAEHEE pos,neg, unc, P KR F i
BRFMWE,. LERAMEZEBETEN,CBTF—IHHRE
& C,CREEB MIANAN. T EEBAI{EXE TRH
2238 pos,neg,unc BT E], F 2 UE$% 05T PR AE 1 0F 348 o 5
MM . pos,neg,unc FHRESRIEXRHEXNE ESELRK .
BEZBUBRTIREZB NS,

3.3 IEITHRMEEE OP

TS IER A RAB T B T B, T EAEIFERE.
RV PG ST A L 3 MR ert 8, Bt AT {5 E 8
Xt FRIEUESE e R B S 52 % R TR, BA RS 1%
5t TR #HATIAE FIELER

IEEWE R CH B X AT #H7 {5 IEA RO R AT I
SRS R, £ TMBA #A8 G, JFERE T B aET
AT 17 R#AT BB A UE 8953 42, 3¢ B XHIF B3 45 3347 47

et W AR S B 8 oD A 2 50 R T RS T T E R
. THESHIERGERERXE L.

X 6 FiX B & Behavior Measurement(BM) X} S2{&
B B2k C ST, # T8 BISEBRAT R Enb= (enbr , enb;
s=yenb,) s BM: C<Enb, FeHi<F R Xt C HBGH Enb 5 C
KER,

TN 7 17 RHEIF Behavior Verification(BV) & 324k B
rreE M C BYSEBRTTH Enb 54T R Exb= (exb: exbs s+
exb, VAT UL, B ARMR R A

EnbQQExb={enb,Rexh; ,enb;Rexb; »+++ enb,Qexb, }
K, QBEARFMITHWILE LR,

BV B— AR EH B ERAT A SHRIT M LR
(EnbQExb) Wit R —AA IR, %5 SE B AT R 5 BT AR
A MR A true, BN K false, BATERMUERBIELE
A

BV; EnbQExb—{true|false} ,

FIh, LB R R QT LLAN B —FAT A RIERL R , 241
VA, IR —ANH M ¢ RAEVIRFEABLE ST (B, s
A ETEH) WA Enb, B A Sl R X R UE & 4, ¥ 5L B
118 Enb 5508 LHIAEEAT R Exb HEAT OB, X R ST
b Exb Rl % 4R M BT 8 LM, BN R s & LB BT
Exb 244 ¢ %A Vila) access XM f BIAUR, iX B Enb &5
Exb BB, R AR LB RIC RN false. XTFATHIE
TEARASCHE S, h FEIEA BRAETR.

FEXTUE B 247 P B U B , E BRI IR IR Oy 4l 4
TRRERE RN E SCTT . BNAFEZ KK E
NERRMBRIT N, REMZ LR REM ARG b L&/ Bk
HIRNES, ERE T RN R, LINEZ 2 REHE T A #F
TS REMEA, RS REPEHRE MAC HLEDY &
X E AR S BRAT R B AT M, 3F B S R UM BT it
ATECEE . IATAI FIE B 7 BRI R MR T 54 B Bk
. HFIERFTHRESEMEHEHEELMEXNITHRE
B, BIAER MRS EE 51T X, RIZIEW T FF iRt
FAMERA, RAEZ T AR P AT ARFE B, B 4X
FRER BRI, R A TR A BT R I A
IERA T AL FAFIRES, NTTEFAAAEEAT . A
B RE R 5 HFTEITHEERGREF X, IFE
FANTIREEERGRAR, B REBRAEHRER
TH.

EX 8 EAFHRERES Z=C.RM, ), B, 28
SKXOXA R YR EEN T ERARERRES, S=
{s19525 5 ) BARGEP EEES;0=(01,02,*10,} "R R
G EEES ;A= {r,w, e} BRANVIEBHE R, r—>read-only
Fon e wwrite RINGRAE  e>execure R PATHR:
#E ; R={get, release, create,delete} JTERIBEL G, get TR
FRBUH R , release 7R BB M)A FR » creare Rl F 44/
Ak, delete TR E 1A/ F 4 M K i 47 j BUHOVH R S
B, F={BM, BV} £RITHBRIERBES. EREERE
z=(byrym, DSZ=(3,R,M, F) , XH,6=3,rCR,mEM,
my; A RRERE s: SEE o; BRI, FEF,

WA LARNAT R RN, SRR RE R EELL,
FE—PORES 2, WX AT R A BB A {E47 0, BB 4

¢ 57 »



RS & REARA MR R A T 5SHHAMH MR TS
H1o B4 2 MR BB . T EAATREATHR.

BIEATH create: B—A RS BB —F IR, MR
BIRE EHAREIE ERES P create TP 4k s A
o BEB] ERERA S FIEMI B IRES O . Fisvif i Ltk
AHEAERESRRN SO . Bob, & s BomAB M
H, 3 BB MCE) A F TR SR, B R L E R R

create(s,0,a)=(0 ,S ,A,E")

VSsES,Vo€0, V€A, =SU{s},0=0U/{o)

E'(0,a)=E(0,a) U {s}

RBATH ger: 2 FAAE R IRBOT F F 4R 75 ] AR
TEIIEW £/ BRESHTER . 5 create BAERDL BER
AR

get(s,0,a)=(0,5',A,E")

BIBRAT R delete: ¥/ BRGEHRAT S FH FHE R E
FRMIEN] EARF LR B RE S P HBER, B RFR W
—F:

delete(s,0,a)=(0,S ,A,E)

s ! =
S—{s}, otherwise
, ) | ECora) | =
O,Z%{O}d;f{o igllE(oa)l 2
O—{o}, otherwise

E'(0,a)=E(0,a)—{s}

R T HRBRF Y EARES, THRMERERES T
WK SO{st. AW, X EERPEENFERBBHR, TEAEE
BRER, WAL A E ST E . R0, EBBRERZ A, ®
FERIFEREGHESANEEREE. BH,MPELBRE s
1 o, a) HATEH .

FEHAT N release: 5 delete 17 RHKA , release B St
M R ERUE I R RIE B & 4k

release(s,0,n=(0",S,R,A")

delete I FARE DS ERESEREREHA
SRR, T release B ER BT FIEM.

R fEER T, BEX FERR I RERBSERFL
WMAELWE, FEERBEZLREHEREIT. HREBAETHR
X EE/ B AGHT R MR, S SBAERF RS L EK
. e X RORE RSN £/ R E SRR,
UEBA 75 B4 R 0 R 2 F T 2R AR 5 BB 4 A AT R BER AR
ER T A RE .

create(s,0,a)>0E0 As€ S AsEE (0,a)

get(s,0,a)>0E0 As€S AsEE (0,a)

revoke(s,0,a)—>S =S@{s} N O'=00{0) NE'(0,a)=E

(o0,a)—{s}
release(s,0,a)—~S =S8{s} N\O =080} NE (0,a)=E
(o,a)—{s}

RYE LR e R BAERT R, MR FTA LR o & (4T
W R ESRAREAT N RSN, s R UGE 7 RS
A4l o> BAEN, EREBA BB, MEEEY T
B R BIER T R E RS RS T R, Bk

AH AN F R X T SR AT 8 Bt 72 BM 5563F

¢« 58

B BV HEEWSEREE. CH X F AT pEE R &S EX
BM 1 BV {52 AER_E , 1057 CH %+ BM #1/5% BV RME4E,
AR CH X T AT Wyl {5l =4 REE. mTHEEBEAH
EEE, ARSH CH W T AT W ERHAMBHFEERHE
. A F B EEEXRIATERMILAEAT, BEHR
BATFAEEXR ISR, KB BRI IBEE 5 W85
I EHELA . R EE T 47 4 B9 B JF B 3k 3R B 3R B, 5
BRI T BT N 5 L IR M B R B AT AT H R,
WRFFEE L 4 WER AN EEHELRBITHE . HRE
BRI EREIT ANEE R —FEEEHL2BICTF. 5t
BM 1 BV MEE ARELU AR HREL RS b.dou
s H,6(BM) =1,d(BM) =1, u(BM) =1 48|35 %F BM
AXRTFRIELAMEEULAHENLESR, 6(BM) =0,d(BM) =
0,u(BM)=0 A F R A% BM BH X FHEE AELULA
FEHER, W T BV MEBRFRHEM. CHREBEETITHHN
IEM T Bokid % AT 272 2 {51/ pos, neg, unc E4-#)
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