Foek it s mizg Sybil
i & 2B LEA =

WUXIAN CHUANGANQI WANGLUO ‘
SYBIL GONGJI ANQUAN -~
FANGWEI JISHU

FH RE

Em.f [ S
National Defense Industry Press



013"48537 TP212

297

I ""'Alzﬁ_lzilz*

R S

L

66666666



BH#EMSE (CIP) #iE

To 2k % e R 4% Sybil B %205 DHEAR / Efigns .
—Jbat: ERF b REE, 2013.4
ISBN 978 -7 — 118 — 08704 -8

. OK... 1. OF... I. QL - &8s -
ZEHER V. OTP212

[ R A P A3 0 CTP %% 7 (2013) 275 068183 5

B o E g g HBAA
(Jemiivg e K EThe R % 23 5 HRBIZR Y 100048)
R B Tl 4 AR ERRR T R
HEHEaE
FFA 880 x1230 1/32 EN3KSY FH 149 TF
2013 4E4 A5 1 IREE 1 WEPRI  ED#E 1—2000 it ZEHr 30.00 JC

(ABMBENRBE R, BHAFRAR)

= B 3% : (010) 88540777 KATHEWA - (010) 88540776
AT : (010) 88540755 £ATE%5 - (010)88540717



To 2k A IR AL 4% ( Wireless Sensor Network ) J& 44> [ Y-S
W TR, CRERA THENEAR SBE R AL R
REKRTHHARZERIBTAER. TGRSR T2 M
o7 FEV AT, 7E 5 38 0 | 3t 7 W U L B T M R A E B BB
W E A O S 2 S & BRI ER B RN
HHME. 2 EHEARITE) 25 1E 2003 4R — R SCEHIEIR AR
B BATF BRI ET LT KRR E B AR I, HE 4 55— st R TC& AL
AR, Tl RS 100 4% 2 oy B A2 1 1 8% 8 T B i Ul
(EHAR L AL 7 2 B4, B B RTTE TG % s 190 2% B F 5
FR AT 14 2 ) R A AR T, A5 40 - B el A AR | P4 2 4 T
A A R TC L A TR I 4% £ 22 4 TR BT, 3 BRI S TO Ak A% s P 448 A
Sybil BB T , R 48R B ORI ) Fn e 2 79k

Aty 6 &, FENELHWT

1 EHBILRASEHIE . AT TR % s P4 E L
A 2 REEA [ A ANIF R BUR R U AT TR A, O
X T A 8 I T 2T 4 S B TR L, 5 B 4 4 (DL AT 1 i A
3.

50 ERALBRBMER AR, AT NELZLEHRKIEAR
650 BFSE A B b AT T MR , 0 TC 4k 1 s 190 4% 1 ML 7 ol A A
1775007 B BN Sybil B ATIRARIBESE o

553 ERLEREM K SEMBE AR, BRI EHAR EEK
B 0 B T P4 1% T 56 R, AT 4R 45 W g1, SR Ty 1 ek
28 57 44 1R FAE To (B SF OO ERBE T, 4% 19 5 e (LR 2

I



WO Bt XA S e T & e TR E A R P M E A, AE
X 58 RLEAR AN 0 AT T4 <

55 4 THET RSSI 1 Sybil My %22 LR . AFEBFULE Sybil
Tty T R AL IR 4% T s B R ML, A3 A T A% SR W 2% 1 i RE oL
RO REZ BN L WML 2T K, HET RSSI AP Sybil i Y
FEASHE N WSN 51, R BT AT 04T, BB
W U RSST L3, LUK A R RSST i (6] A — Btk i Rl 5 545
SRR, B AN 7 vk B TR I R et

55 5 TR Sybil Wb T fEREHBOR o 7R 15 W45 Bl 5
R W46 %0 ), R IR R AR 51 4LE A 1 B A IE R B AT
Mo MR UM BREE K R, 5 BB U F AR BEPRMT & Sybil I
TSRO K e AT R AR BB I BRI R o (i FR A
SLLAE Sybil Wit T HA RIFM R 2.

5 6 THET Sybil BEEMABARBEAR . ARBZRGRES =N
MM ZLEHER R FZEECEHEZEIARKIELT , T iEA 5%
o 57 e B8 AR T 1 U IR . Sybil BGE 2 BB E R A Y R E
PR GEHFFAETUARS IR B RR A, FI7 2 I A T 2 R
B RHE, R T RN R 22 RETNE Z , B2 BRI RS K
WRA R R E M RER B RE

FERE, 1A A5 v B BT 5 2% SCERAE & LA B O A 45 Y R i
8155 5 i ) 5 3R 2D A A

BRTFAEE KT, BB IFZRAMATEEZL, BIGT
KER AT T LIS IE

tF #
2012 £ 12 A



H =%

E1E FBRIERBEMIBIID vverereerrrrremmmmnnnrriinineeaens |
1.1 TCERAGIRRBG LG covveevnmrnnerneeieen i 1
1.2 FTBAERRIERLGLE JRLEM woeeeremrremrereessammenennnesnanene 3
1.3 TR LIRS LR (SR < vvveernmmrreeenmmneeennneeennns 8
1.4  TCERAL R R e )RR oeveeereeeeene, 10
1.5 TR MG 2R ARTITEIR  oooeeeeoeee B

1.5.1 %/ﬁ;}i;‘(&yr%;&;’i“}ﬂjﬁ ........................... i3
1.5.2 ZABERREBE RGFFRILIK oo, 17
1.6 TRIERRISPLRRIE  cooovereerrrrreessneresmsninnesninninnnane 18
16,1 EFFARIE cevvereeneenemnriei 18
1.6.2 ﬁj},_}}\ﬂ;ﬁﬂf;jﬁ .......................................... 20
1.6.3 i?éﬁi& ................................................... 22
1.6.4 T AbFEE] coevercermninniniiiiiii 24
1.6.5 ZIAE F weevrrrnnereseee e 25
1.6.6  FLAL R BIATBR covverrerrrmeemrerii 26

2B FHREBEMBREER e 28
2.1 BB LEFARBIR oo 28
2.2 TR LA IFEIUR  cvveeerrrrreeemnneens 3
3,5  BITERLIER e oo prers pevss sevevsesn seves oms yovin pows 34

2.3.1 ARFEadE ceceecererentiitiitiiiii e 36
2.3.2 i (Replay) o weeeeerememsessesiesiasinieinisians ”
2.3.3  %4(Compromise) ¥ H. 3 F wrerererrerrrrrrrriiiniinn 37



2.3.4 ‘k‘éF‘.(Sybll)I)’Li- .......................................... 37

2.3.5 ﬂ?. | ( Wormhole) I)’(’i‘ .................................... 38

2.4 ﬁ@ﬁﬁiﬁﬁ@ﬂ'&* ............................................. 41

2.5 ﬁ% E 1:5; ......................................................... 46

% 3 E %%%%%W%*ﬁ,ﬁiﬁiﬁ* .............................. 48
3.1 BB ERIERE T I oeeereerenereeeseees 48

3.0 BT oo 49

3.3 %ﬁig%ﬁ;@ ................................................... 51

3.4 _ﬁ_ﬂ%{j%é}‘i ................................................... 65

% 4 E gq: RSSI HI‘] Sybi] I&Eg‘gé,"—é{ﬁﬁ;ﬁ ..................... 70
4.1 RSSI %ZFJEIE ................................................... 70

4.2 RSSIBFEBRAE -revorerererereraseannannniniininentinianncne 76

4.3 FHF RSSI ﬁfﬁﬂ"]ﬁ[fﬁ@@ﬂﬁ(ﬁ .............................. 77

4.4 i%}{ﬁﬁﬁﬁﬁ ................................................... 79

% 5 E‘- g_’j: Sybil Iﬂ[i’ﬁﬁ@ﬂ'{%ﬂ%ﬁaﬁﬂt ........................... 86
5.1 %%fg@%mg@%&}i*mﬁ .............................. 86

5.2 %Eﬂﬁﬁﬁ% ................................................... 91

5.3 %3:‘ Sybll E’\J DD %H&lﬁ?ﬁ .................................... 110
5.3.1 ?iﬁﬁ/i‘)it\i\}%ﬁ ....................................... 110

5.3.2 —T—”/Fliﬁ”- ................................................ 113

5.3.3 ”554_\57\7}& ................................................ 115

6= ETF Sybil HHMBBANBER oo 118
6.1 gﬁj\ﬁﬁﬂéiﬁ ................................................... 118

6.2 g&/\%%\%m%ﬂ;{k ....................................... 122

6.3 »ﬁﬁ/\{%rﬁ‘é%% ............................................. 127

VI



6.4 BHEABIEREAR oo 129

6.4.1 '5_17\7:)\,1%%57\42 .......................................... 129

6.4.2 /’@_“Wu)\/f%a‘i*#%ﬁ ....................................... 129

6.4.3 Z‘.,ﬂ}\{%j{;’@}iﬁgéy\;}ﬁ— ................................. 136

6.5 Syb]] ]&fﬁgﬂg&‘mﬁ .................................... 138
6.5.1 glﬂu)\’f;%}é*i#%& ....................................... 138

6.5.2 ;g’_,;_—‘./ﬂ\;}ﬁ— ................................................ 139
?'—’f%ﬁaﬂﬁ ..................................................................... 148
%%Iﬁk ..................................................................... 150



F1E TEERBMNERR

L1 Jodefbids gk

BN BRI = K SCAE BB BB AR G 15 SR R B HLE
A =P FEBARS B TE R T X T 000 4 1 BRI (5 B
ARAR BALEL, BEE R BRHEBARME ERE LB, RNIER 51E
BB A BETC S R S B T RBE MR, 76 Y AT
KBS T BRI HLAF IS 1 AR K IREE T, BUR AL Ras R AR
EHERMEL B B BB Z T T [ R R R R AT BEE
o AT AS BT 1] BT b 42 TR S8, TC 2R A% IR 28 W 4% ( Wiireless Sensor Net-
work ) SORMAE Cl & J& , (A R AEHAF BREH AR LR AR 25 AR
KBl T EME RELEA RESARSEEL R, 0EFRH
TEGERIRI T 58, 48 FT LR LR 7 AL, £ (8 15 IS 4 R AR M
BN HTHIN ISR . ERPFRMRIEE R T, B4 T HERIMT
BB GEFEHEARMEREEAR =R, T4 RE8 M 4%
ARBGETAT o RFTCLEEHA b KB AL RS 5 25 BB P 4% 3
PRATCE AL AR W 4 . TOLR A5 IRAS P 45 15 BB AR BRI — A H7 4
B, SRR R AR AR LA A ST T — 1A, ZEBRBE I | AR W |
Eyrld i sGEE R RE B FENE OIS L L5
ThER LA R AR R AT

TEAL AR PR IR 0, 58— G BB B AR A 46 (5 12818
R RGHATE B MR A R MR BB RS . 55 A5 s I 4%
AL R RER R b, A T RS SRR EYEA, R
SR LHME BAE S U R ZFE S G A A BRE 1 IF R F 2 H A

V4



R AL AL R4 BT LAY . I P AR AR 2% , A2 AR M 45 AL
A BEA A& E BHLIEE BRI, AGELHER
M 20 HEEA TFEA1S B , B & 3 10 F T 15 s W 4%, ok L Al
VIR B AL SR 45 1 — TG BE AR, W45 R Gl o B BB
B, 7E M % TR IS Pl S T AL AR, AT TC Lk A% el W 45
LT T o

T PRI L 1 T B I 2 2 Tk A RS P 4%, IX MRIATE 1999
A L, R TE— S R A IR A [ Rk IR i B R PR 3T
bR, B 7E B AU ) 3 E i B PR s B A 45 2
b FRS AR T 21 R A KT R R BB BAR Z — 3
BT AL AL R4, AT L TCE AL RS W 45 BER B R TERR B
£ E E N GEARIES) 24 B 7E 2003 4R — s CE PSR AR R A
AR R REH AR B, HE 4 58 — MR D4 AL 1
o EE(EDLJETIYE 2003 4E26 I8 HHT % B AR BBF R LR, ik
TR EAR , T A4 R W 4 R Eo Aty = R B R —REBIE I
SEE(A F P54 3 ERIEARE £ E EF GURE , © L ATHE
VBN« B TCLR A IS 190 4% 15 5 o J07 FH Hh 1A /S B85 % J Al 4 T 52
% DD & —-FRIRNEREE AL REEFERERERM
BRI TSP G H M. 8 Tk —4, (IEEE Spec-
trum) Ze B T 1R T — WA AR I B IR, TEX R
IR E NS RIR T Todk 1 s 9 4% ) 3% 2 & J Al vl i
FERIT AR Al LA B 25 BF 58 T4 B T8 ) A % A e I 4%
HOSRE R IR , 7 MEAE 5 T4k 5 ns I 4% Xt A\ 24t £3 19 75 05 T T A 2
AR R H IR AN AR

T A2 S 0 4% 8 — ol T B A 4 X g P K R G £ SRR
se dOE A RIS T R, TR — S 2 Bk B A L R G L
W4 0 RS, KRG BT B A TE M XN . T i s
16 T6 2 90 2% 7 25 X 358 % R 2 =2 W M b AR B, ZEAE I 20, 19
Al B i RS, SR X4 (Peer to Peer) | Z Bk (Multi-hop )

2



SFEfETT, B R G IR, (AR T 5 16 Bl 7] RE J1 AR5 , i 1ot
YRR R R B | TALALL B LA 4 A I 500 A ke DA T 5 1599 45 6 0 50
1, R AR A S AL BRAL RS AR R 5 B, O BRI B i 15 B R %
SRR BRI .

TERGE HAR BT A7 R B B AR B0 1 B AL LB SR sl ib T 5
AR B AL B 19 AR LI T A A R AR 4% o FE BRI AR M 4
TR 1T AR S RE BRI B3 R U AL A5 5 A R AL 5 5
Fo XPTHRLER, g T EARAL B TG E A8 1 AT R
PR ML 250 RIS T U R, OF B ESR T R g T EAE
SPRPRAS . TR 1Y 5 T BB B AE IR0 4 i X gt X, (R
W, TR AL RAR M 45 B A RAF B T PR RE ), T HL 478
il BB RE I AU X B — I (R 5 R T &, S SGA a8 an R
25 P — LY SR, T LA A 9 5 58 U BORSE AL HE AL
HRLRAL AR S R TUAR B R AL AR M B I = hUkRe . A4l
UM A5 BRI (AL SR R 4 T LU 3t 58 AR 3R T eAbh,
TICEAG AR L5 117 B B K, T A% SRR 19 A A B AL Z00RS W]
BRI o [ B TCEk 1% s 190 4% 1) AR SR8 A0 AR Oy st i T 14 8K
a1 R BUNAENR A/ AR

L2 JodeferRan Mg dl kst

FERLERA M, TR MR AR TTER, B HA B
ARYIRE A5 5 A BRI RE L K TC L@ 15 I RE , 76 9 4% o 1) B30 1% i 1o 2
FONARERSFEEAMRRE, AN REFBUMNELE.
T U I P 2% HEAT B 2L R B e i, ST 1 10 4% o i 0 26 R
o RGP AT LAE 2 Rl R 7 SN S AN PR R R, il dn . T
B Bl {5 M4 ELEK RS, AR T R R L bR, A8 4 7E
P4k A A PSR T R AR

T B M 4 LRI R REEH LI 1 -1,



HikM., T2
Bl

%@%ﬁ;ﬁ'@ﬁ BB

B1-1 —ARUGERBREREEH
Tl (L AR M 46 (1 B A L Ut R AE A 1 5. BT, FishE
2 I T VR L TR AR R R 4T 1 (353t , 44 3% [E Crossbow 23 ]
Fl Dust /4 74, HHt Crossbow /A 7] BV 284 T Mica F 51 f& /8% I 45
P=H HATE 24 T Mica, Mica2 , Mica2Dot %= iy, /&l 1 -2 /R &
Mica2 f&/Ba8 15 .o

B1-2 Mica2 BRAEY &

Dust /A 7] B 233 T B AR B I 152 SO L RERR B
fe14/” (SmartDust) , BLE 1T 2 Th e “ B R M ER A
Smm 745, AR EANT 1om g 68, B 1 -3
FE R k2 SmartDust® % BEMZR” fL 2817
FE [ P o 5 R T 4 47 A 2L BN JROAH ), (L L 4 P B A
ECH L 7 (), S £ TE 4 £ I B I 46 5 s — R Fl 4 AR AL
4



B 1-3 SmartDust & E¥ &

ARy AR RERATEL, 5 T R AL B AR, 5 =W R A
{55 DU A 2 RE i LR LR, I 1 -4 FFR

fem AR ST AR T Bk
BE RS | [ |- mac | wor ]
T
| fi i gL B g |

B1-4 HESTEKRLEMN

TEBANREEH P, (LR BER A T Z IR, XA B A 5 258
DU FAR IS RAEAT R R A AN . AR BRI 2 M4 SE B o FH 75 3K Y
AR — SRS L0, a0 - 0B A DR G5 | RE B A 45 A i R 2R
TCRF o AR RT3 B AR TR AR AL UL B e AR A T BT A
IR E ERER B, R R BAME SR AR T e fets, e
HETET RIE R AT,

Ak PR AR ) 2L BB , X B Ok A A 9 2% T B Al A
B, o A IR R R B AR 7 B o O3 R Ak A R A B AT
SEEEAN MR, e SR R M S B T R . A — M

. S5



Eh i ARRFH AR, f5E CPU AL HIEE FRAE45 .

Tk S EE AR, 3 5 H b f5 RES SHEATIELR,
RS B, MRS B B A AR, SR B (R B Y B
FileE % th A AR AR o

et MR A IR, N R AL 1 AR T I
Bt | S SR AMARR /N AR K A p R 3t . (B X T
F 0 B84 A A R — SRR S RE TS 10, BT AT A S 7 15 R A
K IO 4% £ O LT Rk R T 4k A R Y 445 1 — MO TRl L AR
3, 32 FR A PR B Fi AR AL A A AR K st kb 2 RE IR, ELTE TR SR
v A 773 R Ak 0 A B i L o R A AR K R, T LA R A S A
REDGAE g e il s

ERA B 5 — MR T A R RS 5, BT LA 58 i TR 2k 94 245
WRREE B IR, HOPARE F TR AL AR M % . 84 B ETHFIL
2 A RS I 2% ) - B )R < AR SE A B M BRER R TR
S B R B 1R 25 R R NG R R B AE . T L
BTN RS W 4 45 T2 IR 5T TR)

P 1 -5 B, 8PN 3B d 4 2 (Physical Layer) K#ifE
P2 ( Data Link Layer) | 4% 2 ( Network Layer) & &5 J2 ( Transport
Layer) 13 il /2 ( Application Layer) 41 i, H ik & {E 55 HHY 5
(Task Management Plane) \#%3f) % -4 ( Mobility Management Plane)
FIfE B 45 HF- 4 ( Power Management Plane) ,

R 1
|5 |2
e | K| % |5
WeRE | w |3 | )
¥l "
yomusE | a6 | |
Y E ol

B1-5 #AER%DHR



(1) YR, TS S ZREE TRE T ER, 27T
RIS EHE PR AT R AR R 1R  BUR RIS S S )R, X
BB St R, T b 15 S i e RN A, AR A Y3
SRS 7 16 AL B R X A M A T . A B 9
LB B, BT RS SR A TR M A RS IR
SEAE TESCHR(4,5 ] PR IIRE AR ST TIRA MBI

(2) BORHERRE . fERRET SAE R R M h 2L #E Y
RHEATEAE 00, (ER ph T RS 5 5 038 (R B B A R AG, BT LA
3% 190 FE R R, DRI R B IR 2 P A T S A 4
TSR B 2 TP B D B h 2 , BT TR AR T IE TR IR
FAEZ —, BETHREE R P E AP TEA LT LA T
AT A P B RS R R R G )R, R (5 38 ) D7 B R AR PR 2%
it 2 02 L BB o R 0 1 L, 3B SR P I SE 4 4 11 S SR AT
VIR , BRI ARSI, Tt xS R A RERE N, B i
YRR (R R

(3) M2, TEMGZ I ER IRt R B hplil. T
L SR I 4% 1 BT A L 7E M DX S A AR T T BRI . IR L
K% BT KRB, 1R IR PR, AR 4 RE TR HE I LR AR B 194K
PEge 4 RROAE R BRI R R . i TR BB
AW EAE A BN RS RIS R, B (R 5 A B e
DA S8 2 1 20 S i o, 9T DACE 5008 £ A i 1o R o DL BB SRR A T
Bt A AR THAE

(4) fEHZ . 152 RV R 44 R 2 b e e I 4 1 2
SRETBERTL . 52 R 4 2R IR S, A (e H 2 o SR G4
2 R P S B BT (0 1 R ) 2 B VR A AN A B
13 7 T RO T 58 09 00 16 3 T A R, B R RE R X
AT R o R R T SR A A R B, A 1 Y 4 Y B 3
e pr PRI P T B — i 4 ARMER B TS 5 TR
il 2 B S RS o

7



(5) NFZE. TERHZE, B0 E BN AR S5, EAT1E B R4
BRI L A WE IR . ARIKI NG & ME R, X LR RS
1 B R B SN B Ak BEASE IR A 2R AR

L3 JC8efh ik MG G Bt el

Xt F TG AL AR ML, HERE AR FiE R R EE . T5JL
S5 TR VEAN T2k 15 RS 4 P RE O PR, AR YA S B S T B L 3
o St — A AR R AL

(1) BETRARME . OGRS M REIRA UM 248 XM 1
AIRAIBEIR S T RES AL B M B R i . BB TR A AU & R A% B M
KAETCNESF B 254 W B — I B M REFE AR

(2) A, TCER AL R 4% 1 A A R 4, TRk 15 Al
W2 5 Sh B A RESR L T 220 15 B R Lk I RR 2 (Y B[], o 3 2 T4 A% 2k

w5 I4%  N F F

(3) FHEZER o TR AL IRER W 4% 1 SR B (B2 48 , 4 EHLR HiE
KR ENBIBR A B 77 Z i [a]

(4) BRANERE . JCERAL IBRER W 45 () B HNG B 24, B U 3|
FISREG BRI, B B FEMES., FRGIEE . FE
Ab TR L8 5 UL SE AR S X RG BE 7 AR R SRR RGBT L I )
IRFIRERHFE Z AL EA TR K AHRE

(5) Ay B, KLMERGNE WY R £ ERNAEL B
By R NG XY R A R B B R A R A R
FERR S A RARBR . X F R4 PR , T A% A M 45 A
IR S SRR T R AL A 3

(6) Z4E1E, T ICLAGIRES 4% B N 3R 5% sl H A R ], 4y 38
FHP R EBIMO SR BIRE T AR T EMERN . XL
RIS M B RN % B A R A48 1, AR IERERA
REFH B TR E B o

8



WIERTEMINA, TR T RGBS P P B EA R R, R4
TR AL s 9 45 1 R N FH K L SE B B) 8L, B BT 32 5 B9 B2 5 1)
mr

(1) RERIRIRE, REERTCAIE G M4 th i R BRI IR, B it
TR R MRS NER. TRNBER AR, FrAZRE %
IVAZANTIN: 25 ek SRR NN T €N RIEE i) 3 AN
B TR TEA AT TS AT IH AR BB, N SRAL SRR 79 50K 1KD 1
E L4 1m, HFER RE R 2 98T SUEA T 3000 IR 22 H . H
AT DL, SR B 6 R B80T OB 1 A% i, SR RE BB R0 Y T
15 LRERATHAE. RTINSO & B B, BT oLk A% 1As ™
AR BE RN ER BB — MRTE T AL A M 4% b g0 i B B
FE A R IE T R 32 IR ALL G S AR 4R AR R R A
T,

(2) ENLIAI, & LR KHR 43 NP Al . AN 2R 5 i E AT
B & &0, B B 75t &2 ] GPS( Global Positioning System ) £
AR, GPS ] L@ i TLE X35 s AT Pk  HERf i € oL, IE & i T GPS &
Gre B TR MR SR, TG L T H5 M e SR 2, T LA B
AR 2R BRI T R T T SN o B LATE To 2 A% Jkds X 48 1)
R T AT G E AL SCERL 7 I X s L BRIA
17 &858, T B T 1T PR P RE L8

(3) MIEIRFM R, ToL&AZ a3 M 4B IR Fh R EZ 5 A
T : SRENR IR MG o b R & B R R T R A
JE IR B A SRR T A S T ) A B 5 T 9 M R D 3 To ik M 2% 5
FINFNTCZ W 48 35 Hedh 1, E R IRTER A R 4%  Sh 5 W 28 FIHE 5 24 M
SO, P45 BT o AN RS T RE 15 A A B 2E
it W4 B R N R AT

(4) BB B, HRTERA WS RE S, o 85 25 #
AN AEHEERN B, DR BhE P X T L L B M LA
HE, Bk, BAEBRSEMNERIESIEEE R, AEREHMEANR

9



