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Psee X: P& ENNE Xo B P AHNKIMEEY], AL EnNE,
[l P JME X Aikgs e sifk.
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WPe T, ¢ € F;= P believesc ¢, P control ¢ge F;
WPe T, Xe M= Psees X, Psaid X, Psays Xe Fr
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A3: - Pbelieves ¢ > Pbelieves (- Pbelieves o)
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A4: Pbelieves ¢ A Pbelieves & =Pbelieves (oA &)
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PRS2 B 0T JE A & )i S
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A8: P sees {XQ} ¢ 'P has K> P sees X
A9: Psees <X2>g5 5 Psees X
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A11: P sees {XQ} xoP has K o Pbelieves(Psees {XQ} k)
X LA A BT Seeing (1.
A12: P said(Xi,...Xk) o P said Xi (1<i<k)
A13: Psaid<X2>s o Psaid X
A14: Psaid 1X’ '— P sees Xo P said X
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—send(m,Q), PiKIZHE m 4 Q, It m e buffer (nq (t)) Cbuffer WLJ5 iR
—receive(Pi, m), F/x PiXEE m 4%, m ebuffer(mi(t))
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EX 1 % M AWM E, keyset(m(t)) 5 h keyset, & XAHX T Pi (1
seen-submsgs(keyset,M), ik M FJEUAFANFE], 117 keysete P (1)) 17 52

(D # M= (X3,.. X0, W
seen-submsgs (keyset,M)
= {M} Useen-submsgs (keyset, X;)---Useen-submsgs (keyset, Xi)
(2) # M= {XQ}s, kekeyset, N
seen-submsgs (keyset, M)= {M} Useen-submsgs (keyset, X)
(3) #F M=<XQ>,, I
seen-submsgs (keyset, M)= {M} U seen-submsgs (keyset, X)
(D FHM=X",

seen-submsgs (keyset, M)= {M} U seen-submsgs (keyset, X)
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EX 2 said-submsgs(keyset, m, M)
(D #F M= (X1,..,XK), N

said-submsgs(keyset, m, M)= {M} U said-submsgs(keyset, m, X;) U...U
said-submsgs(keyset, m, Xy)

(2) # M= {XQ} g,kekeyset, i
said-submsgs(keyset, m, M)= {M} U said-submsgs(keyset, m, X)

(3) #% M= {XQ} s, I said-submsgs(keyset, m, M)= { M} U
said-submsgs(keyset, m, X)

(DH# M="X’, H X gseen-submsgs(keyset,M), ll] said-submsgs(keyset, m,
M)= {M} U said-submsgs(keyset, m, X)
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SHER PRI Z) t, U, AN keyset, keyset’, W t'<<t, N keyset’'c
keyset.

send(m,P) kA= i IR 5L receive(m, Q)& A= ] o
£ Pi BAT S 2 s R as, B
send(M, Q)& T P ) t i %] local history, H.
{XR} kesaid-submsgs(keyset,m,M)
N {XR} k e said-submsgs(keyset,m,M)mk Ke keyset
e send(M, Q)& T Pi W7E t W ZIJEE 00 5, H {XR} « said-submsgs(keyset,m,M)
) Pi=R 5% {XR} e said-submsgs(keyset,m,M), [EIFEHI%f< XR >y IRAEIT. o
TXAMBE PR UE SR BE T A b Jl ok 1 SR

— AR ZAIE A T RE TS BN . R send(M, QJET Pi (I7E t B ZI =R 5,
‘X’ e said-submsgs(keyset,m,M), J4 X eseen-submsgs(keyset,m)

XN T ) BRAE B SO 20U o
FEX3 e E Ll L R
BRI r e, ORMBRRL,
®: Primp—>gp( {(r,k) reR keo })
X qe Primp, q7e:8 (rko) A, ZHEMqESIEN D (q)
FHEE XoeM fE45 (r,k) FRIMHERR (rk) o, WF:
(D (r,k) ko iffee (g) ,qe Primp
(2) (k) Fon iff (nk) Fofil (k) Fo
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3 (rk Fa ¢ ifff (k) ko
X SR BB AF AT A I T A R E
(4) (r,k) FEPisees X iff X FyHE M FIXT 4 (r,k),
—receive (M) JE T P IR &B 1 5 5
——Xe Seen-submsgs(keyset,M), keyset J& T P; [f] keyset.
(5) (r,k) FP;isaid X,iff
TR M, fE (rko &, A (rkD), Kk <k
—Pi EHEIE send (M,Q)
—Xesaid-submsgs (keyset, m,M)
keyset J&T PRt i s, m Je& P T2 i RS
(6) (r,k) FPisays X, 507 (5) ke X, Hmodk’ dk
(7) (r,k> FP controlg iff, (r,k’) FPisays o= (r,k’) ko, SFHH k>0
(8 (r,k) Hresh(X) iff Xe¢S ubmsgs (M (r))

(9 (r,k) F P« kQ iff xb PR ks (r,k’> FR said {XS} «=( r,k’) R sees
{Xs} «2kR e {P,Q}

(10) (r,k>) FP#xQ iff % T B k', (r,k’) FRsaid {XS}vy = (r,k’) FR said<YS>x
B#% R e {P,Q}.

ZF beliefs [l 2 R R ME S SoT13E LM

WE t=0 I %) P IESHEE SOVHMNINZI P iistedle G, Hpo TAEE — it r,
IXEEE AN

W T Py BJRERIRAS T (1), H hide(mi (1) )id P 7ER S (t) B A BEAR I B . X
KE2~, MR (rk), (r,k), (rkk) ~; (k) iffr eGi , H hide (r;(k)) =hide
(m” (K'))s Hmi(k), = (K)MHMBAEPRESR(K) er fln (K)er’, AR, X IRn]
50 hide (mj(k)) = hide (ry(K’)), ZFrLAGIHEXANE X, FEIEZR P fE &L
fE @R WATAE S — AN R R B RO R RIFE N B, IX S RIE e SO AR FHRAL, WA XA
B, A4 Beliefs BRI 2R R, (5 SERA AL RK T — DAl get S ol 3.

(11) (r,k> FP;i believes ¢ iff
(rk) ko, XTHAE (KD, #13 (rk) ~i (r,k)
Pl 151 SC[A badi, Tuttol, 199171 451 -
SEBLT PR REAS A BT 45 8 B R R
[l 2SRRI T A BE R EA L 5241
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BEREAROCREE F B T BRATRHATE Y SO A 1t o AN A PR i A il iy 7«

(D ZEAHARGMH, [P believes oo A& @B, PRI AEAH N 05 SUBRY A R AN W Ay
. HREHTRAR (r,k) ~i (r, k) @2 A &M, B (r,k) ~i (r,k), KT FPi believes oo,
MAE (r,k) BUIE, XEEE P believes o= ko, {HZXHAFFEIRATN HhGE 5 1)1



FEESE, JLHAIE A Pibelieves P<—>KQ 374 [Abadi, M., Tuttle, 1991]i% 3 # F ~i byl v] J8

(2) Wi (1), m () Hh PifE r BIANIRES, v ROE AR R W Ln (t)2m (U)o t2t
R4 t >, keyset(m (t))ckeyset(ni (t')). T hide(r: (t))= hide(n: (t’)), —J71fi, th
T Newkey £EE (140 55 50 F AL S5 — Ik 20 KA 25 1) A 738 R4S hide(r (t)) ARG (1)
FEHR N, i EIAA ¢ hide MRIANIEAH R . L, %~ X R H hide I8 E kR ZIREA S
LA .

AT A SRR MR 5B, BATE ST K Belivefs [1E5)

TEX4 W TS24k P, ge My, i X (r,k) 4b) belivefs Al £ % &k (r,k) FP; believes
o iff X FHTAEERZR< (rk), (r,k’) >eROI (r,k), H (k) ke, i ROFKN
PiTTIER R, HA NAITER:

(D RG)RALIBK R
(2> ( (r,k) (r,k)) eR@)=hide(r; (k))= hide(r’ (k’))

(D JENUEWA2UERS Y, IXHRARIEH SRl (2) fREE T e X E S, S
XA BEMR S IR DR A K [, FEABRAS, FIH (2) wTLAFEBLIGIE 2 B RS

o
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o

ANfE
Atk

o

EIB2 % TAEE (r,k) 4 (r,k) FPisees {XQ} A Pi has K =P believes (Pi  {XQ} )
WM. (r,k) FPisees {XQ} kA Pi has K= (r,k) P sees {XQ} , Jf H.(r,k)< Pi hasK.

= ff & M, H receive(M) J& T (r,k) B P 1 /& & H &£, H
X eseen-submsgs (Keyset,X) U {XQ} .

R C(r,k),(r',k)) Mt (2) 51, f#4E M, ffi receive(M ) HILAE (r',k’) I P;
I EEs S, H X e sees—submsgs (Keyset,X) u {XQ} ¢, #H

(r', k') FPi sees {XQ} g
e SR R 20T
[T EM2, AN, A1, A2, A3, A4, A114 X Beliefs f)AH, A11f
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On the Refinement for the Semantics model of BAN logic

FEI Ding-zhou' DENG Da-giang’

(Institution for logic and Cognition, Zhongshan University, Guangzhou 510275)

Abstract: This paper focuses on the remedy for the model of BAN, especially the part of beliefs, in addition
to describing of the original BAN logic version. We think this refinement in semantics of BAN can give move
reasonable expression than the authors and other discussions, for example, by GNY.

Keywords: Authentication logic; BAN logic; Semantics model
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