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ABSTRACT

The man-in-the-middle attack is a common method of cyber attack. The attacker
can obtain the sensitive information of users by applying some technologies, that brings
certain economic losses and security issues to users. Therefore, it is of great significance
to study the man-in-the-middle attack defense problem and it has attracted extensive
attention.

This paper studies the man-in-the-middle attack defense problem from a novel per-
spective based on the security game theory. Given that the man-in-the-middle attacks
are inevitable, we study how to design the optimal strategy from the perspective of the
whole and the individual with the goal of reducing the defender’s losses when it suffers
from attack. From an overall point of view, the server and all users are considered as a
whole which regarded as a defender. The interaction between the attacker and the de-
fender is modeled as a Stackelberg security game, and strong Stackelberg equilibrium
is adopted as the defender’s optimal defense strategy. In order to compute the optimal
defense strategy efficiently, a novel method is proposed to reduce the searching space
of computing the optimal defense strategy. From an individual point of view, each user
is treated as a defender. The simultaneous-move game is used to model the interaction
between multiple defenders and an attacker, and Nash equilibrium is adopted as the op-
timal defense strategy. In order to solve Nash equilibrium in practice, we proposes prac-
tical adaptive algorithms for the defender and the attacker which enable the both sides
learn towards Nash equilibrium through repeated interaction. Finally, the experiment
results indicate that optimal defense strategy which is designed from the perspective
of the whole significantly outperforms other non-strategic defense strategies in terms
of decreasing the total losses against the man-in-the-middle attack. It also shows that
the learning algorithms proposed from the perspective of the individual can ensure the
strategy of the defender converges to Nash equilibrium and the expected payoff of the
attacker approximates the expected payoff in Nash equilibrium.

This paper uses the security game theory to study the man-in-the-middle attack
defense problem. Not only does it complement the existing man-in-the-middle attack
defense approaches and have certain theoretical significance for the development of

security game theory, but also it provides a new development direction of the security
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game theory.

KEY WORDS: Man-In-The-Middle Attack, Security Game Theory, Stackelberg
Game, Strong Stackelberg Equilibrium, Nash Equilibrium
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Pt DL B v AE IR AT, RO A Rl S5 KB rh p RS LU L,
HE AR —E 0 NI B 0], MR 22 BNRIOBAR; 73— s UR
BB A B BB AR 20, K2 BN e g . XA s
DLHCBURF & IEA 7 A A, DR AR Bev B IR IEZS 20 Al o e AB 320 Tl
SEIS Prig ARk, AR WP TR KA R SR e 1. RONREASH  #
A REA AR LAEESS, X BFEFR o MRS M ESE IES 2. o
IR BT, R seI e AR 00 T E4T: 1) coflvi it IR 73 A (9 2 KA
[l 20 ey iR M3 A5 IS EAN A

N T W FUAE TR RN By AR RS BL R B AT A e 10 o A S S e 5 A K
2% AU 7 40 7 B B AR %, R e LA S SR A £ 975 0 SR R AT S LR S . E
TR ARSI L B O A S, X B A SRR R i I BCE AR F B plE. —
Fofr e i FR) A7 DL A K B AN i 1 plE A B BN L, XS TR RS, I
Nf=1-p=0, HHREE A I AT ARG S, XA OUE 1R
Fe IR FEMEE L. BRULZ AL, SERSEXLE T HAR PR IR SR L B 1E SR, EAR
K A A =l S A ) [ ) SRS AT 25 B8 Mk AR A 1) I SRS, (H2
RN Bkt B AT AT T 2EAMEG A v B i e e sk, AR S5 =Rk

SR AN A SRS B B MUy R L H i 3 EAT By, SR IXAMEcse, By
H— AR R/ ME A CHEBURIIpE, L hp, p ERITHE DT 2L 5

K
p1 = argmin [; 2 v,-) PHE(p) Y (3-8)

ieN ieN
5 AP SN R B B i BN AE BME RS (VAEBCRD s 1 2R 4T
By, HHR, BT & TR IR pE, i Ap,, pERITHREINT:

p2 = arg mpin (S%fg[( EZS vi]p + F(p) ; Ci. (3-9)

e, EPRABEE—BEAERELT, S s — AP R ety —
BEIEFEE ORISR, Ba TR BT IR R . B B R tg B 1)
Uiy TANK N3 — BB R0 HEAT S50, P S8 e, v AB IR AR 23 A0 B 1) 5256
R NEB3FTR, HPEB3 @), B30)5 MR e v I WA R FUAS R 2 50F
TGN EBERER T SERNIES e fsLia s &, HiEB4), B4

(6373 2R e My IR WA R ANAS [ 280 R s O
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(b) cEVITIRM I B S AN ]
K3-4  WIERURLK T KR (GERAD

M A5 R R DUE B8 B 3 RE s 2y (1 3 ROk 1) AN g
B A BIAE NS T BT BT AR SZ (AR R A AE R N . (ER AT P SE IR S O,
R DA UL HL At = o (575 0 SR WS Xk 2 ) 7 5 P BB A A R s R g . i HLAE
PG DL, SCURREAETE DU X I 1 fHh 2 AR foe e (19, SR B L HE SIS R By
1E1 77 BT 32 B AR R A B K . BRI, AT DA B it o 8 2 e e 0 S
SR I S VAR B R 80— 5 EEAD] A4 Mt 7 RS0 S [ 00 5 Tt e 0 A7 0 B S 40
JIAETE 52 TP IR N TG I R B0 % o JE T A 2000F EE o R I SR R PR S ) S, 58
PSR py I SRR R UL T 26— A skl py o (B S DL BT A SR 1 it 2 48 AT
LN HGRAL T B P, X R LA AEIRMNAT A 5370, BBy 48 S ms
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HENE K D 117 BT B2 R B AR R P B eI

34 KENE

AT MBI ML R, BT FUE T B NI — EARAE RO, dnfe s 4
7 BEUE B A SRS 8 A D17 180 7 i 1 52 ) B A0 R o B e iR 1 56 R ] Stackelberg
AT o v ) N 0l 7 A i) AR AT A, R R X IR R A R AT AR 0 AT T SR
TN RS R IR SR e e 0 Bl A S ) S50, B Jm il it SR AR B0 I 1 SR DL B 1 3
g5 A ok IR 9 7 75 B A5 2 73 T D S 08 JE b A SR A 1 977 s
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4z He T[N AT Bl 1 Z AR A4 H A\ T 9 D SR

$48  ETRIEHTENEITER R E] NSRBI SRES

b TR A R R, BB T LT T S DIE FRD 90 SR R e IR A A
1 52 [B) NFadi i BT AR SZ g 5%, XM B 1 SR LU BBod & R - SR DLk &
BARM N HARRIE O ERABISRATE T, WER 5 RSS & W - A
W, B AFBER/MEE QL. mHIFABENYE A SRR kR 2B
Aa, Ao IR AT RER AN RG] . A 525 S AE B N Ty A Tl e 4 1
oL, MR PAMEMBE A, W FC g oy Al - it B A sk sEvs (5 5 B 5 Py
A2 IR 2 A

4.1 RBEHTEHIEZERER

FESCBRIN — 21 0L, ARt AP 1a) NS 2 8, 2R 28 B R Mo 3 m] e D
ANREMERAI R BB T (IRS54%) MBS . o s A 2 Ao 1 5 55 4%
BTN S5 T B SR, AN 245 %m0 S R Ss d et
AT, B B N 14 7 i SR AN [, i A B A [ SR R 2 I
AR, AR Bl F i JCIE I ZIMERA T A 2112 0 R DA SR o AEIXFP AR OL R
Stackelberg SRRt ANFE H,  [FINHAT S SRR BE A S X R oL DRIk, 3
FLR S [R]IN A7 Zh 1 SR AR RO R 16 00 N 10 (e b AT 4. O 1 3 B A TR
JREFRR T, RETHH TR Ko BT S

®4-1 BRSBTS

(iRc] Eiiipay

N P 4R & INl = n

N Bk BBk i) VAR (G & A sms )

K ke 2 m] ARG (15 O 1S < K

a; It 3 Bt iR

a Kali B 1R 5 K, a= (ay, ..., ap)

pi B W i SRS RS B AOMEER G 1100 SRS D
F(pi) St 11 iR FH p; SR IS (388 TRV IS A P

Vi A5 3 1R AT 38 TR A BOAE BB

ci S PH I EEEAT IE TR Y Rl T R N 2 AR R

L 2 i B RIRE R a3 RS SR 40 2k

! 2y AT IR a3 R L S p 18

NHFNS 5% S5 UL IR S U bR AR L T P s S B R AT
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EFA TN, BENS5E A SRS BRAMNBERKEZAHAE A
i NS, BT 2 TR S R4S A R R — R E R, X e
St VR P B — N7, FEAR T oh, A i DR S 5 R Bi 7 -
W KA A R T 1 Al S . I R (4 T, el T R TR R AR A
Fo it SR e SR, X T B R U B M S 1 v S e b E KA
s VAT Bk, DR TSk 1 4 SR 2 M 11 B N e B R A KA S 4L R
B TAES, HS| < K, KR—ANEAR. 0 TR Dk, Hhal gng AL i
B MEEMHEp AL, pRor B PAE S B, 2 B iR
V7R 00 R W 7 S50 £ B e e B N T SR SRR OR T, BPR R T A
it 125K, Bp = (p1, pay s pa)e T S 11RO S0 520 1) 46 B 1 25 S PR
Ry BIP = {prpas ) B R RABAESM LA R IO 28 s 8, I LI IR b
K MviHIE X, g 5E AR ALS (p, §), Hihp e P, BGEHHI R
Wik A4S h s D3R4 08 203 BB 2 A, DRl 3 i 2 B8
SE SN
Usiacker = ) | P (1)

i€S
S IR, S R AT R AR T £ R A4 2 L G R
SERTER A, TR 30 LB 2 B G ST
L} = pivi + F(pici (4-2)
S AR BGE, TS R P FURAE G OB, T DA 1Rk
B BT LA AT T 52 L
L) = F(p)e; (4-3)
T HTIR 2 S 0. 38 1100 IR & M R SL AL (py € [0,1D |
) — AN SRR TR AT . 75 SN K S I T — /N R, LR
SEOWE A R — ARG, DRI LR B R 0 R A SR, T SR B 1
ol B R ORA I IR A R, S AR RIS KN K (5 4
B mBRERA MTCEN, Mm = |A] = (3). ST TR & S 8 F
BAARFT, TAMAGRIEEEA LI — AR5 A, 3N 50 1 LA 1)
Bb= (by, ... by BRI, HrhbFRIhH R FEAARNEATLE GO
%%)%M$,@20ﬂ§mzloﬁ7ﬁ@@m,ﬁ%ﬁ%m%%%mﬁﬁﬁﬁ
Yot ClMIRERE . 5 5 — A Tehs 35 B I 2 SEEWRBINT 3 T LA M -5
ﬁ,ﬁﬁ~4M$@§F«mm%»ﬁﬂ%&%m%ﬁgm:KOEEy$,
5 P T o 2 Tk A 1 ROES T 2L 2 160 b % T o 2 19 SR W
T IR I TS R S, T AR — A ESAS (p, @), Wil
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4z He T[N AT Bl 1 Z AR A4 H A\ T 9 D SR

IR 25 R B TR
Uattacker = Z apiv; (4'4)
i=1
ity 117 1 B EE 453 2K pR 80E SN
LY =alL! +(1-a)L]
=a;pvi + F(pi)c; (4-5)

42 (ERIEP S

TEFNATAEZRBE R T, A S 5 H R sk, Nash /& 1X S E g
Tw UL RRARE & . DRI, 3 B SR B Nashd4) 4 4 S T 282 S7. 1) [R) B 47 30 17 25 485 22 £
fift, W R SRES o %T 2N LA — N i 1 2 2 5 38 1 R
M, NashPJ# & LT

SE S 4.1 (Nashtfli7) £ —DRIRA G, WERZHHAMS 5 H G AA A T 5L
N, BANSEE PR KRN, IS 5FE Al AR e
RIS TS 45 B AW 3 n, A8 A %SRS 45 2 — 1> Nash 2 .

AR A S 18 FEA A AT BAR 0 A, UE B 1 SR AT F Nash ) 7 47 78 HLIE—
Nash )7 47 7£ HLE— IR PE SIS B 1 B0 ade 356 10 el L, [R] IR ORAE 17 X6 s 11 oK e o
SRATAEME— ) e VU R AR SRNS o AE L2 T, SRR — AN 50 T 11 i v o2 S s ) 5
M

SIPE 4.1 B CHIRETT ) R i I SRS 7 IZE A2 2 SR

R e, B ARLE — R A SR S il S5 B S R 2 K
o F 0 SR W S T 0 MBS 4 A, A g o)k 3% B 40 A A R
i, BEXRAZS M, BX ~ g0, [ g)dx = 1. BFk, HEXA
WIEEX), EX) = [ xgOodx, FFHUX/N I A g % 11 1 — A o 5w,
Bp; = EQX) 43 D7 B 00 4 S EA7 1 25, 50 2 250 ks Lt 39220
WA [ aavig) dx = aEXvie MRS ik LA p, = ECOBT IR, B
o Tt PR P R3S Faups = B (X)vee R30I TE 18 U i B9 A 2
W g0 B AL AN pyy REF IR, IR A, ok B A o
%, KRR SIS SH AN, B5, 44 R H A, B
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i PR VE 15 SR g (o) REAT LRI (1 JT R 451 2K
1
Li(X) = f (aixg(x)v; + F(xg(x))c;) dx
0

=q; f 1 xg(x) dxv; + f 1 F(xg(x)) dxc;
= aiE(OX)vi + E(F(X))c? (4-6)
it i 320 SR p, dEAT 2RI P S B2 451 2%
L (p:) = aipyvi + F(pi)ci
= a;E(X)v; + F(E(X))c; (4-7)

K R BR EF (p) 72 P ks I sk 5, B AR B R A SR, IR BIF(E(X) <
E(F(X), Frblit—Snl IS RIL (p;) < LI (X). X3 B i 13 410 55 W i (1 A 22
PR /NT OB BRGNS I AR YR &, TR AR A SRS AN A2 FH P () de £ e
LSRG o R, ity 1) B A e R S S 0 R S — A A R O

BR8N Al SRS Nash B i 474 (78 70 b E 261, B, AN 25 7
2 S AR B AW FUE ] 0 SR A7 7E ME— (¥ Nash 2516 .
SIE 4.2 Z R AL A 7E 40 5 M Nash33 7 24 HAY 2 47 76 — AN KO/ 1 3 1 4
/a\Sﬁi?%r%np}v,-ZI%%xp?wo IR AR IS Nash I B 7772, A AeRmE—r, JFH
Wk AT AR B2 S o

MERR:  RBCREEH S (p, S) R ZHIEEA K] — 2l i ug Nash I i, AR
PENashII M 1 5€ X, ATHEIZRISAHEG T, M2 5F KRR T HAh 2
55 5 SR (R e A o B SR o X I AR RS, 0 TR &S v B kit
Hod M B SR 0E A p!, AT AFEEES th s ok 3, I dR R B Sy pf.
BB TT R g, HH A SE=D, 0 o 3 I A AR e N S A A 0 5 pyv A B
KEIKA i SR ES « B, FEATSRBENash3 M7, i 5258 D6 203 &2 5l
fﬁqjﬁﬁ%#r{gnp}vi > r%%xp?v,-, N, LB S AL Tty 5 1) o A i S S S
R HIE L, IRE G FNIEP? > ply B4 5| BEA (1) 56 AF 7T LAEAT 20 (1) 4%
Az

rrém pivi > maxp v; > maX pivi (4-8)
I, w2 e NMEES W AZ L ﬁnﬁ'&’%/*sﬁf, i/ U G R prik e S
ESVEILAME, i 11 B S A 5 5 0 182 SR ol /2 — 1 Naash 227 O

FERL 4.1 IZIEZERRLIL IRAFAE — D IE— [ Nash 2 7.

WERR: B4t NashtI B TS b Bk . — RIS (p, @) fENashy
124 BACHAFAE A A X AN i A2«
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4z He T[N AT Bl 1 Z AR A4 H A\ T 9 D SR

a;=0= p; = pand pyv; < A;
e 0<ag;<1=p;=piandpy =4
o a[:1=>p,~—pllandp,v,>/l
2 B W ga, T RS AR pl g X, pfii de /Mt i B 4 2k
A p(E, PTUAE/ERISHE (p, @) FE N OHEIEE T H O R M
M. 4% %lﬂ”ﬁl:lﬁ']ﬂ@ﬂi%pﬁ RYE A RE=a, 7] RIBCE 0 LR e SR B 7
RIEY a; = KIIZEAES, Xt v fE B S 3 LR Fa; = 1, X povAEAR R 35 H
ﬁu;%%ﬁ$hMﬁ%,%0<m<Lﬁwmﬁﬁﬁmmmwﬁwz00I%,
WIRAFAE — DNMENE WY B B A 42, RR DR R 180, povi B s T AR 3 11
PL—5E [ R It povi B 25 T A0 1. AR, 2 iR 4 I s 2 SR W a 1E 2
Wk B AR B SRS . Rk, SRISHE (p, a) BRI S AR N SRS,
il & Nash 2 7 .
BETR, NBEUiHE— MRS KIS Nashid 7. B8, & X— P pRTam
PRI T

p; A=pv
pi) =p; A<plv (4-9)
% pl.lvi <A< p?v,-

EVE XA B R T AR AR I S bR 2, T H. Zplvy < A < pvilth, %8
HOoR OB . PR, € ek T AR

0 p)=
a () =41 pQ) = p] (4-10)
a HAth

Hrha 2135 pi(1) = p!ALafti. R Ap! < pid) < p¥IF Hp(0)7& KT A
A Il (K FELE PR B, T Phay() A % T AR AR 18 (e 2R i B AU, Ha, )
PREUE R TOE/NTIN, B%ia,) ™ Emn . &5, & X

EQ) =K - Z a;() (4-11)

WIRE) 2 — MR TARES: Haf g ks, nfa =0, WVie Nya;(2) =1, K
HNFRRATAn M O ES, BNl =n, BTULEQ) = K —n < 0. WHERAMERK
L FxF A i, # Lai() =0, BAEQ) =K-0>0. Kk, 7TEK
B—AMEFREEQ) = OFIEA"
U FEIXAME ZEAR AT 21 HE RS Nash3 7, MR 95 51 BRE2 ] SN2 55 KR 1) plv AE Al
K+ LKMo AR Z AR H ZMEN), JAEXANEEPIUER, EQ) =0, XK
A AME— . BEIRXFE AL T A AE—, 1Elmﬁﬁﬁf?$El’J%ﬁﬁ%Nashiﬁ@mﬂ’&~
(o WA A SRR T, T RAEW)ZEL R, a2
_AE/‘JO
B, B LA L p () Rl (A7) T 5 H 10 R0 SR s BT 4L s ) 5 g 4H A e —
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MNash2377, KON H 2 Nash ) 7 (11 78 70 i 261, LR TAERIAS,
A& Nash 57 7873 00 B2 56 A B SRS 2L 6l A2 HH pi (A7) Ml (A%) T 55 L R XU S P4
RIS & o RUONE— MRS SIS Nash i, A ZME—), BrLAHNash? i
TR ME— 1. FELUSRMENash AT, AR ANIE—, (EE P4 th 10 22 T SRmes
FEME—R o (R, XA TGRSR AF L E — [ Nash 22 1 O

JE BRETNE B 1 MR Nash ) M7 O A2 £ ME— 1k, JF HHERI I RE e gt 17—

W _E SR Nash I 7 1) 735 o (E 206 FH 1% 7 V5 T 55 Nash ) ] 75 227078 2% (1 58 42
(PSS ﬁﬁﬁbj&ﬁﬂﬁ/ﬁiqj BT P e | RIS MR B B B 2 S
B, WERIEA TS SR EA A E S, BT DU VA RE R I
méfam i&ﬁi‘ih‘*ﬁ?ﬁﬁ%ﬁ‘ﬁNaShf‘]@T#T_fﬁEI’] Rkl 7 —AEE
R 2IMEZE, o) Dy AN 3 BEh 1 B e S Bk, A5 i AL
BiEE ’lﬂ%fTLﬁE’JE’ET*Z?FszEP M I 2 2] (0 7 VA AN W O SRS Sk
F|Nash 51 .

4.3 SRIERTHEIRIEHIE STHESR

AN AP RN E S HIER L, BRI, J5E B m R
P P BAE Bxtv e RHE AT W96, B, &4 im H R 3% B O R B 18 5K,
AN B F WA B Ok CEER-B; R, BN 5FMAHA Sk
RIS S 512%, ZafiaBEIFARLSRE R, WE kS CPED
B, I A 2 AR S B SRS S SR EE R H SRS CRIRBDD .
1R 0 3 1 5 2 40 0l a2 o R AR 2R 3% (Fictitious Play) %ﬂﬁélﬂg‘ﬂkﬂﬂf
(Policy Hill-Climbing, PHC) HI# J&, TR, W70 nlxfiX A2 ) Bk T v
AHHbA 4

Algorithm 1 F & {7552 > HE4E

1 RT3 i, Iaa Ay, M fH;

2: for &:—%2t do

30 BN HIEEE E 2RI DTSR p;
Wi # 2T IR G R aie B BEE w5 E S
fZ5%Z5#7%%, Wﬂ@ﬁ%%ﬁﬁ;
B LR BUE S, RIS I FEE R E O RE R,
7: KEE%TETE%E%&EE%E H T SR

8: end for

AN A
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43.1 PBHEAAEREIIEEL

WL iR R R BLLY = aipvi + F(p)er (ARES, HAF(p)2—4
LR IE IR  BRA, P DRI R BE B H T o IOME, 4 58 AT DUR 25 5 b it
B H i R s AR B e, RIRRYS S MU B R R B p Al . BT IX AR, i
S R IR R B B i s T — AN B oI ER N R A
R ARG 2 A IR A BAS B a AT T, AR5 38T 10000 ), B T E 5
iy [ 8P S5 PR B AR e py o FE BT BETH IRV A, P AE D) 50 28 i 8 w11 4 2
i AR a A AT T, 882 S BRI AR i SRR R

Algorithm 2 Bt 75 (i i) 155 ) 592

1. Wltath: attackflag — 0, A, « 0;

2: for B—#t do

3 ARIE T IEATIE, IEFER IR S p;
pi < argmin L?”;
ﬁ%%%;?%@ﬁ,%W@ﬁ%%EE;
if 3 i Bl 7 then

attackflag < 1;

else
attackflag < 0;
end if
10: Al IR MREA,
A, —A,+ %(attackflag -A,);
11: end for

D S A A

D AR Sartack flag P R0 S AE A BT EC o i 0 M0t o 4% 1 4
Wiy, HAENL, BWIHAE N0, B RA, R RIS L ikt e, M TE, ©
A DARE AT A8 4 R0 BN AT ATAE,  BIARME 1K/ R7R T 3 FI 0 B O 2 BB 1)
A TE. X BAIAEMN0, R ORI, WOSETH A Bt . ¥
AP IR, i VAT IONMEA, THE B R P AR, RIS R R
B/NIpAE CEIRB): #:4, S 5EZRERAREHRREIRERER, dRE
MATEZE R SR m LG RS, RIS NE BRI Bartack flagFlA, ]
B CPERR-I.

432 WEHEEWFEIEEX

R Bt A B a8 PR B U acker = 2 pivi (A EAD DL AR

ieS
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Y @ = K, ATRUHEE —NEPER SR A Oy 7 RBLE Dl m B oA, K
iﬁ%%%%aﬁﬁ(ﬂﬂﬂ%ﬁﬁﬁpmﬁE@iﬁﬁDo AR R, pov IR AE B B
A FH SR p ) S T RESRAT M R . SRT, AR SRIT AR AT Mk I AS BB AT
BRANEEA i A pvldEL, R AE ] QB XS B i 1 I pyvEBEAT (1. OB thmt A
R T Wy 0 ek v FRE S SRS AU o (8 — MG Th e ARG 1 2 ST SR,
56 FH @ 3% 7= Pl 3 Pl i 1RO, MR I8 QL 10 DR/ SR P 22 - e 96 152 11 B0k
Xta RAEEAT B ERT, SEBRER 1 BG5S Bk

Algorithm 3 B35 (1) 5 2] Bk
1: FlaEth: Vie N a; « ﬁ, Q; < 0;
2: for T—%¢t do
FT MR M Balb KN HHABEESS, VE RN,
R SngSs Z 51838, Blld®gesi RE B
for &F—Mii i do
if i € S then
Qi = -o)Qi+ar
end if

Y ® x> AW

end for
10:  EFOERKIIKA i THREESC;
1: EFOE&/NFIKA N T R EE S D;
12: MR T X Hra

a+6 i€eCHi¢D
a; < a,~—5 lEDHl¢C,

a; otherwise
13: end for

W EH N FEN, BRaRoR B & MREG K, KaWIEHAL, X
RIPAEVIEMN B TR T E R, B DA R R B — N . 3
Je, Bk T HIR G Rk a b KN DA B N5 E S, 1EARS 540
g CERB; ARG, Wil E EESS R DT B, R ZER L RAE
B, EPE R 2Rk, RIS E BT oE T E R CPERE);
I, RIEOME M KN H & H MRA Kike CEPRIOID . XFXRHHERS
FMEalf FUF S5 T gk B AR . FEPHCHIET, OB RIIXT N Mafd £
i, HAmE SN FEXEE A S A, Pk QfE SR KA v 1 2H A
FBEHC, OEH/NIKA N OHREED. {EEAGCTRIFTA b N Fa G #2140,
EEEECH A o 1 Fa B #2000, TN BB A b D e B . 5L FEE,
WARIEalf R N AR KA 0<a; <1, Y,a,=K
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4.4 FIFELILIHE

AR P4 A S R ) 5 ) SR AT SR PP Al . g BRET UE WY
FEPEHL T — TS R AR A (1) B8 Nash 81 A (19 7778, Rk ml BATH 52 HE B R
B EAINasht 7. 38R 7 9056 45 R 5 BB Nash ) 1 25 SR AT 3 LUK B8 IE
JiTde th B SR A Rk .

441 SLIGSE

FESLYS 2 A, i BB Sy 3 FRASAT RS B BB R p 5 3l HE I 2 g
] BRI B &, B BRI Bg = F(p), X B EL 323 B3 B 05 F 9 96 7 V6 R 3k
fHpHq MR AR X TH P ZHR B E R, Bt efE K21 a1, K
PEEI2A 0T, X BBy M e H IR R AT B2 IS 70 A . 2T BRI,
BEAT 1 LR PRI O S 56

L AP R — A Bde B 1 oL, WA IS HOR ), B A se s

—MHPHIK =1,
2. AN PR AN AL, AR IS EOANRE, Bl H e s
—MHPHIK =1,

3. NP AT E WO, A SR N R AT, Bl
A PSP RIK = 2,

4. \AH PR AR S, NP IS EORMIES A, Bk
A PSP RIK = 2,

442 ESLWGER RO

AT I S5 45 SRAS R AEHEAT T 1000k EE 5296 2 Ja, K S2ut 45 AT 1)
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