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Abstract

In recent years, there are more and more researches on complex networks in China. With the
deepening of research, people have a higher degree of understanding of complex networks, and
many research results have been applied to the actual production and life. Among them, the re-
search on synchronization characteristics of complex networks is more concerned by people, so
the introduction is largely about the related research and results of complex network synchroni-
zation control methods at home and abroad. Through collecting and sorting out a large number of
domestic and foreign historical documents and materials, this paper makes an overall grasp of the
recent research on the synchronization control of complex networks by using the methods of lite-
rature review and theoretical research. The content of this paper includes the research of complex
network synchronization control by domestic and foreign researchers and the discussion of the
development process of complex network synchronization control research using contrast me-
thod. The single analysis mainly involves the comparison between control methods and the com-
parison before and after the development of the same method. In this paper, the background, de-
velopment and significance of the research on complex networks are introduced firstly. The main
control methods are: Pinning control, impulse control, adaptive control and intermittent control.
The main control methods are as follows: Containment control, impulse control, adaptive control
and intermittent control. The main research method mentioned in this paper is simulation, and
the research object is the mathematical model of complex network. Therefore, the common net-
work model and related parameters are introduced. At the same time, at the end of the article we
summarize the previous research results and put forward some of the issues discussed in the cur-
rent research.
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1. 5|8

MR B TAER . R IRl R WAEZS BN R R R ANEIEYRZ R KR
EEMULEMBOR . 23R RM, ERMZPMS CEMURTBES] 7 &R 1], A
TR T TT TR (5 B AR B AT 75 A B R B RA T — A NHRA VG 7 T N S Bk b &R
VIR i 2 A 2 AR R e I 2% 2 rh . SRR ) R BRAG R T TR A JE AT =232 B RHBUA F s SR A A8
A, L THLEIE . FI RS BOR A 5 L AR R MO 5 . (BRI — ARy TR BT
R, AR A2 0 A i — BT X AN R B I 28 B A7 A2 A B AP RSB R s, i SR B2 K
ARG B0 ) R MR S EORHRUS 45 . DKL BEAE NS 2L TE PRI I D0 265 AL P P R o SR A
ATTEEXS B AN AT 2R R 28 2 G0 VE IRFIE 5 B I RV EAT IR A IO 7T, Hh R A TR e B 0 )
LI T A ROt NRM A o KBRS 2 RHAUSAR T 0 & ROWT FE0 AT 1 KBRS AN
WEFE, WEE AT REE L AR M A ar Rl T A R A S R S A
2855 [2], (HAZIXEE U R I AR AT FO0 R L #R R4 ARG W28 REEATH LR
SR PR e 52 20% 0 2% AR ST TE 2T BN — T BN OB FU T 1), 2% 2 LU T 190 2% fR F 72
POX — 2B IR A T SO R, B2 RS N 2R BIEMRG R 3] [4]. XE X
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90 265 (KD RIE 7 3 22 R il R A 30 A R L RO 7 2% o 2 2 I 4 o AT e P8 DA R ox Ao A2 ) R P )2
T7id o ARSCRAEFE T SRR A 8 2 Hofig i 52 20 I 2% A 200 F) e St A A DA PO 4 o B8 0 SR HEAT TRT SRR 4

2. RMENFENL R

1736 4F Euler f#fE | E AN Wit L n &, ke 7 B 5 U b BO8 78— 428
PR FEAIE, AN AT LI A A2 S BL 2 o o LGS X 28 B2 8 T B B S Ta L, B3 X 28
L B G AN B2 S R — 5] F T BRI X 2% 3R AT L 5T . B 1960 4E T 5 Erdos @S2 | ™
B BN Erdds 5 Rényi 7E4% Gt BB A LA 7 RSB 17— Fh 58 4 BEAL I Y 25 B 7Y
FE LR R FE I X — A B . B AE BT I8 IR N 515 B AR (1) Je AT TR X P B A7 48 35 AR K
SRR VP2 B TARE N T IR ANE I 5T B s N g E AR (g oA 7 Dk, o 78 1998 4F Watts
F Strogatz $2 H /N LR 8457, DL K2 1999 4F Newman Fl Watts Xif /)8t 5 /0 8 A R 3k — 20 i R @57 1
CHLBREE” ISR o LRGSR T G PR AR IS DX £ T R O3 A S IR 40 AT X 43 Barabasi A1 Albert
feth 7 A B TOAR FE M AR RN T Mg B ERE S — MR EE R . DL EARBIRIBENL AR /)
H AR ZERAL TobR FE AR A 2 = A BRI R B R M ZE A . I 224 [ 78 48 (i 9T IEAE R
KR, BEAXEA S, JPERY RAER, WA SRR BB, FOTER R . HEXT
AR I SR G IR K B B8 227,  FEAR 22 07 THE 75 ZER N FUN 2 1 A L R AT 76 3%, T
2 Ja B 50 3 8 i AN BT BB 5T SR 2 1 5

3. ERMBHNELRE R SY

M2 28T FE (I RT AT H e S IR SRR U T80 sk Wt 72 73 32, R mT DA B (1 7 ik
FRE LML o B A A PR AR X 268 1T LU SO — I, 4 s R0 A A e 1] ) 2 AR T8 3 L D 7 R 45
WA R RAEAE, IR — & B ECENL 4ER P — AR AR R — A A
€ {7 GEE = 1 Sl Rt 2 2 o NG o /0 L2 S R e 5% 7/ R & N K N 2 L 0 R M G 2ot i K R
UL B M 2% R — AN e TR R R 5 570 R SR AR IR S &, BRI B2 1 — 2%
JCEF YER R DM AR SRR ORR BEM R AV R EE.
LR — A28 X T AN R R 2% (07 T A LI 2R R R R IR 4 05 2GR AN R (4 B EAAS [R] B 0 2% il A
B O A BRI, IR R 2% (A 5T 5 AN B — A R R AR LA 1, DRI 0] s — o
0 2 1) 5 1k S BT Sl A R T DR 0% B O B8, 1 DA T 9 ) % 110 2 8 Bl S7 T S ) o) 55 A 0t S o
TIF E 0 100 2% BEAT R S AR 38 o 3T SRR X 1o 2% A 2R o ) — A2 TR SR 25 AT T2 0 ) = ) 28 A0 B A
FGEAT 4

3.1. EEEH

A RN SHOF R IEACS S, A2 SO X 28 A5 0L R 1 o3 351 2 v o) A (] 19 2% A58 [ 2
ESHGHATNA.

J5 (degree) F 5 43 Afi (degree distribution): J&/&—/N WL fU7E M 26 A 5 AR AU B & . @
BA5E SC—A 5 B 1S HAb S S B BAURZA SRR, W 1 A RS GREAR S LN n
M RE IEDILXATT R BIER no FEAAT RN T2 th =5 s B FE SR I IR, HAG A0 R B2 2
TR VHE— R I DA BOARE AR AN B AR T DL SR — AN A B, XA T L A
A B4 53 A AT LU sz B R AN (] 19 4 ABE 2R FEE 0P 40 AR o A BEATL IO 4 ABE 2R L5/t 7 ) % ABE AR 1) 2
MR AIRA G345, Toh 9 £ AR 1) P2 U Bl AT e 40 A1, BT DA H B AH (B 1 5 ) A R 199 2 7T LR AT
FHIFV R BE 23 AT, AR AS3 250 2 B 2 A A (5] 7R B 20 A0 e 23 A i B & S 8B v e A E Y
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16 % (distance) 1T~ 14 £ 6 42K J¥ (average shortest path-length): 7 28 #5574 ip B B 3R 7R — AN 45 3
Ty AN R B R R A, X R R e AR SR T — e 7 e e — N XS AR Y
ASEMETAB, AL BZAFUEHEMAERAENRERRZ 1, WA B WA E— M LET
MCH AL CZAFEENMEE, Ba AMCREEHRZ 2. — AW ERTA BT R 8RB R a5t
FEIXAN L& 1) B B AR K

HE4E 2% (clustering coefficient): 4y 1A 70 9 26 H 1) — /N7 508 0 B A0 a1 a2 [ A ELE 42 1R A
HRERL, MNTRH THEREBIX MM S . BERBIBUEIEE Y 0 2] 1 208, fREMhiba A KR
N, B A H5HA n AN EAEA G n DEBEAT )X 0 SRR 5 A IERN A IR R 3L
H1, RZWFE A PIFTAAET S EAMIEN A EFERECN 0. K2 BrA 1 s AR R BUIUE
RAPIER B —ANBUETEEAE 0 3 1 2 A B)SE8, X028 2% HIRFER R T I 2 il 4
T (PRI 0] D) 28 5 3 B X A 1) 0 B AR B AR, B TR ) DX 2 v 5 R0 48 T R TR ERAS A L
P, BRI 2% IR REAE R B 05 4B 1 RN 199 28 M A2 Bk it AT AR T8 X 4% P BT A 1 s 0 A L 3% 2,
DRI AT 09 AU REAR R AR 1 AN AR R B 1

#i (betweenness): WX 255 H R 19 AH 322 1R s % 22 TR) JE It 0215 A R I A T A R B E RO T A G
IRR) 24 T P R B T s N TR 1 B BT L S B E RO IE LN B, DS R T LB R
FEM 28 F I AATTORVE B s B A ) B oE (2], AR, FE B M 4 B i s I, R
B LT AR O L, (R AR G v SRR, T AU BUR M AT U SR A O S
B DIR AT o — N 2% 1715 RLCGE D) -3 HO & W 2% A 15 s GED) A B~ 2418, —FRROR U,
DR 285 A B0 [t DX 0% 0 2 2 )t v R, R XS 0 25 1 IO 285 L LX) A 3 P DO 285 A1 B0 B

3.2. W4gIERY

TERTAN [ (1) 52 2% W 28 3E AT THF ST B Bl T AN 5] DX 4 B A2 5 AN R R HE R S 40, Qi AN T3] 10 I 26 755 R R4
(PAEZESE, TERELE )y T SR A AR, s ARG vr 2 S MBS oM Ea “wmEERE” .
AT b B 4 B 2 S A B R B R SR A IR B A X, IR X 28 BT (1 3 SR — AN BRI A b, N
ATTRR 4 190 285 1) A2 B 7 sOR B B B N2 Kl o3 =R FEINI 28 . Bt AL DX % L R A3 7 ol i A7 100
Z ) YR 28 R (] 1)

FILIU) DX 5 A2 T 9 g S B ) — RSB, B R AN, BT . B M S5 H B A
e R I 28 o KU DX 2 HL 46719 AR R A0 . T I A R AR B Re i e F T L R il LB 9 Ak SR A B
AT UAMIE Z . DSt SRR 2% BB AR 2 J8 T4 =ML B A — e M IME WA — &
IBEALIE , 2 T 2 1 Tl 2 3 22 1) /) A S IR 5 ABE 2R R T A B2 DX 288 Y

Regular Small-world Random

p=0 - > p=1
Increasing randomness

Figure 1. Network structure diagram [5]
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3.2.1. REHL LIRS

FBENLIE 6] (AR ER BEAL TR ) 1 4502 B 1 8 FH T 0 28 B 5 DU RR Ay Bl AL 19X 2485 A5 Y T o S ) ik Dy -
HY e ARG AT U 1 R A LR M R R B0 n(n—1) /2 %, WX E30 A BEHLE I m
SR IR LE DRI 0] AR — AW, A R BRI IR IR S B3 Oy FITRE A1
B, HARFR L2 % ] BEH I CH IR 2 AR [R)) o a0l 2 B B AL X 28 B Y 5]

BEAIL IR0 45 PR DR 4359 AT s FE AR, 7R AR 22 SRR H 4154 280 B AL I 28 FRD 30K A 2 20 A1 IR M VLR 90 A
FIPERR, BEHLIZIE B 5N P38 B AR K FE RN /N BESE R B MR [ 7] 31 20 4D 90 AEARRIX Al
LSRR IR M s B T A,

3.2.2. pMtEFR LK

B8 IR 1) A R v SRENLAE s A 45 7 TR R e 045 31 1R R I3 AT AT DURHR 22 30 Sz A v
RS X 28 THEAT O L0, 70T DR B R 45 SEEAT 23 AT IRE AT B St 7 v 408 K 22 50 ) I 28 R AN g
FILU) D) 24 A5 2R i R A1 AN e FH BT 28 B AT H IR, T4 th 7 — SR SEPR By 2 1580, B T30
DU X 2 T L I 2% 2 T PR — S X 26 RS [8],  HL b st g /N tHE S I 2 R Te AR FE X 28 B A [9] [10]. 51—
BHA n AT SRR N2, HHIR B —AN S-S oAt m &5 SORE, RIS fU8H m 21440
B, X SRIAHE R p HEAT WO SRS E 5Bk B 5 DL HAR TS sk AT BORE R (A Re kAT B R IERD),
P SR 0 A e ) DX £ A TR g R Ay /Nt S R 28 A . ] 3 B R/ R R g AR 5

R /0N tHE 5000 28 1) A BRI U T A HH B 4 1)1 Rt R B L 003 A s P 320 P 42 R A 1 R BE 5
AR P AR AT, W IE IR RO ARy KRR o AMER H R I ) A A /N 5 2 Y
BAB/NP S R AR, T HL R IE B A0 s BB AR RECE A K, i DU/ SR 2% X 1) T
FILOU) D) 2% B ATL IO 285 PR RS 55 3t A2 (RTINS P 38 B B AR K FE AN R I TR SR R B RTINS P 5%
BRI T £ (14 FEE 2 AT AL IR A YET A 53 A o

3.2.3. TAREMERE

FENATTRF BLSE A3 v i) I 28 R AT BT ST LS AR I M A BILVE 22 W 4 B O v B2 1 AL e A,
¥ 268 1 1 P2 AR AL ABL AR A R AR A B K 22 550 i BAT AR I BB, WD T s B BRI B e xd
W23 — A I ORI, s — NG BEHLET I — N5 0, TR N AL 5 2% rh A 9 R AT
HEHEIN 2 O R 4 P B AOR 1T R, FRATTER AR 9 I 58 T4 P2 B BOR S n I Al FR D0 R L, 2
TERR L WA 28 1) — A LRy m AR AR A RS P I 4 O SR EE N o 40 ] 4 Bl 9 T b B R 8 AR AR 5] ph X Ay
RLBRATTAT LA Mt H JE A 5 I 28 LA B8N R 1 B B B A K P AR/ IS (R R AR K

n-1)/2

p=0.1 p=0.15

Figure 2. Stochastic network model
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Figure 3. Small-world network model

B 3. MR REIEE

Figure 4. Scale-free network model

B 4. TAREMKRE

DAb = o o 2 A5 R A A % X 2 AT S R v HE IR A R AR PR R I A5 2RY ,  2 T ofr 2 81 F) BL S2 kA
2R Z BIAS R B A AN S A REALET,  ESR/ N SRR IO B 100 2% 25 45 AR BIF 7 305 ) 246 1) B 27 L,
ERFFAR UL/ T RTCAR B I AR R] AR IR B A 28 ARSI, B AT 251K R 2% R e 2L 46 /) T 5 AN
PR JEE PR X 2% () — e L ARPE BT, 3 10 4K, BARML BT FIT RGN 2, BEAERTFRERA R
SEIE A IR B SE M 2% R, AR 2 F B A R AN REAR R 1 ] BB S 8 — R

FER M2 I 7E i AT IR 2 W 2% (K [0 B GOl A7 AE T 5 AR RV B Wid 5 M 4% .
JIM AT 2 2 b R BLR A R D B mT LLIB W E 1665 4 5 5 U 92 81 1) [ 58 72 7] — M B mA
PIHEAE — BN ) SR RS T AP, I 1E 1680 R4 NS S K R TN MR AR W] ) TG 7 38 ke
TR, BHEEE AT UM T “gi—" MG T HARFMASA 225, BaK
2 AL B TN T R RGFAE R EE NS AP DR M RN RemaIfiie. w8
A SRR UL LD AR T 2 2208 0 (1] (B AERT T R BLVF 2 R 2% M 28 A8 LA B[R AR A B P A
BN ERMEEIEBI AR T5Z NN BRI BT AR AT 58 52 25% 00 2% 1) [R) A2 48 1] 75 v il e
TIN5 3 P42 1) 45 A5 D 2 T ) A DR A SR i SR A P 4 1) 4% T R e

4. ERMERTEFINELRSZ

FEFE ) AP P VA R TR R, A X R 2k AR A T T RN AR T VR IR . X
SETTIR AT LRIy AR 3 — R e e m bl dems,  EEALHS PID 2], AR 28 3SR BAR
S HEAR ) SR, X ST ] SR AR A% G (0 42 ) SRS A S A R Mk o TR B I 45 PR 2R R E A SN
AR 42 8l STV 22 5K (0 AN B i vy AR e i 2 ) SREMR 0 1 B 0, A 20 Y42 ) S s ) 0055 6 S i
A S o A X AN [ X 2% R A 5 ) 7 ZEDUA RSB RE ) SR B 2 P 2 24T . AR thl, ks
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» PINEE L

il RS SRR BRI ORI AR A . H b A A 1 S DA 2% G R B A
KA, oAl UM S 2 MBI iR SEBL T BOR K 23, BT DAFE SR BRI F 24 v 22 42 1) 5 Al J LA 42
AW AR 25 AT A A bk e B 4 R S R

4.1. FHIEH

A — P, R E AR I I AR ] A X 2% 2R G v 1) 2D BT R A R N 2%
TE 0 H I g ) 7 ¥ P B8 5 4 51 N2 ERURH 28 70 R0 A ) I T I A B R S 0 LA 7SR Bk AT e . ol
2R HURAE W) SR T — b B A T B RGN AR B NEWE AL, RILAE R SR G0 70 5 TH R 2% He A
W AR LU A M, TEXT 2kt 8 R GuEAT I FUBT AATTR I ZR 3L A5 2 300 /M2 0 RIZ) 2400 44
COERELR, B RIS B P35 49 MM O PTIE B 4 B e i) B 1, X e oA & A
PRETTH) 17% )8 T /AR, A S XX 28 DA IR F ) 00] DLS B ARG H 1. A
(1T — R IR R4 o B2 X 2 SR L T — ol i) JEL i

W 5 2 D) 4% 114 23 W) B 2% P 8 1 I 4% (1) 4 SR 15 IS AR K S 908 6 TX 4 v i — AN it m 4 sl R A S LA
B A O AN R T R 2R B IR SR, S m Ll iad &) 047 i ke S BIRT 52 2% D% 8% AT 4 J s o] R 42 11 v
T NATRFFEI R R o G DK S AR T UE B A 0 14 P R A 5 P AR S U5 2 2 T DASEE I o

Wang 1 Chen &8 A\ £E 2002 £E[12] [13]53 7 1 Jobs B W 2% (R o A Re P, JF T X — et TR
P I S AR R o B A N 2 AT E ), NG T R s ] (R B A IE 45 T 0 ELIR R ) 2
A, BRI EA RS B RIE TR R RTAT R, ZEE A E AR T AR . BRIk AT
ST R T PRI AR A BCE T, BUE BEROR 171 5 b ik B #2138 B 45 AL Chen F1 Fan 55 A1E 2005 4F[14]
PEH T AR R R 12 2303 P 28 I BUE AR

5(1)= f(xi(t))+cj§;aij(t)ij(t)+ui(t)

i=1,2,1,

w)=f(xi(r>)+c§a,-,(r)rx,-<t>
i=l+11+2,---,N

Horbry, (o) MM AOEEH], | RS2 S RN 7EX R SR AR BT R W s, — R
MR 22 1) 4 ) D e B e e e B ) 4 o ) — e AT AR, ) — oA BE AL A 4 1 B BE AL
30 5379 s EAT 48 o AE SCHR[14]Hh [F]I 48 H 17 AR 5 2 42 1) B Tl AL 2 i o) SE A 2% (A9 ORI IR 2 R
RAFEENAE 2007 R85 T R0 — N1 fUgEAT F il o] LS IR B AN X 2 AT 428 1 AR AE SCHI Fe 4 3, (H
HA — 7 IR BR X A 45 B AE N B RS & s BN AL B2 T A3 3 [F4E 155 N a th TEAE A
TRE A PRI 2 Hr s i) — N T S 26 R D R S8 %A . 7ESCHR[4] 9 Chen 454 Lyapunov fa e HHE1S 16
BT WL RGN RIS X, FE IR T H R TURR RS XI(S)TE MRS G 58 B2 (o) S5 F 8 X SR C & [16] [17]
[18][19][20]. E5—2KACHR[16] [17]X SRR S = (e, 00) » BAXMSEAI [R50 9 2% L Laplace
LR P /) A TR AR AR K T3 B 190 5% () 20 e B i BT 7 2 R0 R 5 SR R /)« B S SBR[ 18 0 I 11 [e] 22
XIS = (e, 00,) » HAXIFE DX P4 L FD R AR E I AE TRER B R HE,  HAE BRI 2%
[F) 20 RE 7Bk s B8 =2 SCHR[16] [17] [181% R [A] 25 X33 A 25 S i) — P b, JEAG T ol [ 25 3 1) I 28 A
i 1 H ST 2 (7 AR AT R280)s S5 DU SCHRI19] (2013 BRI A S = (a2, )i (1)
TR R, X PP AT LR 2R BN Wo X AN S5 18 1T LA RcHh S i I 28 RGE R [F 0 g 1 548
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BRI AR B o AELE LA 2 & Chen B AESCE FPiRad 1 4% (0 45 Fa) 75 AR 1R A 1 42 1) 2 e 1 5 T L 55 )
B SRR

4.2. BKAIEH]

TEAR 22 W5 ST 4 Bl 25 W0 265 1)1 R 52 B B ) A 230 B At i DR 51 2 PR SRR P e 75 i 4 R4 sk RIRAS K
A, T R IR A AT ST T ks . ks Re AT AR E RA AR R E s AT DU R AR
EN RGBT (21 UITELFT 7 THHE 1 7 W 83 PO AR (R X R ) 75 . [22] kP il 248
T 3 50T 1) A% 2R 30 it i ik 42 1) B2 R B0bR A A o5 ) — P AR SR (3 il T B ks il B9 A
M 1960 £ Millman F1 Myshkis B X H2 H ik il RGAE RNFT5[23] 1989 4F V. Lakshmikantham 25 A\ [24]
B BRI 288, Yan A Shen T 1998 43T Soliman FA “Lyapunov B 32| HIlkit R4
FaE RN — D3R T R I 7125 ] TE 2 J5 SUBRSKR R 22 11 25 385 T U Dy Rk 42 1) A O (1 B 1 Ak
KAR5EE, SCHR[21][22] [21] [24]1%F A VEARRI IR . 2016 4F Liu 58 N[26]7E K B4 7 —Fioks ik ok
Pl 5 A G H AL G 0 — R f i, SCRRIRA A T — P AR LI A HE 282 VR 2 I I SRR () AN
BYHLT [A] CDN AL 0 — R, B IX — AR 2R 7 A [R] AR P o st 0 S ) 401 st o o 42 ), 75-38)
TSR HUE 2430 )1 KRG RS AR 2, BRI P Ik 2 s s o e Do 4 a3 A7 42 ) ) )25 21

4.3. BiERNITH

P 3 7 92 ) A 4 1) T D I U 5 B 1) 2 ORI 52 378 [ 45 A O BB 42 I 2% 52 21 i Adk (R A B 3
BFE ) — PR B 0 B S R R R A AR R R T R S R R T BT R U R
RIEEIR A 2R . Bl T 52 2% W 48 R e A0 A Jie LA S P 22 238 WP IR — DT iR A Il G5 . A g 1R S507 T AT
TR UG T SEBAE AT B & ML B W SN B T ARG IF B B & A% ) AT B 53 DY Al
AR B IE RN AE ] S H G N R GU(MRAS) A I T 85 A B T bR oR B S R [27]
AR 7R I8 A 1 ) o A T B, U T 247 AR S RS G X SR A 2 A R R AT T AR X s 45 i
TN 5 55 2 HOHAT B B I BORGE R0 (H R TR 88 SRR S8 1 R PR 5 BOX A i) U5 35X
FESFRERE AN BEXT ZHOEAT S MU R B o AR 2525 Sk 22 4 U o A 8 2 5 o 42 ) ) — > et
FE SR 1R T (] B (A ) A 00N 55— A 3 2 ] % (SR ) S i 1 42 ) 45 £ 5 Bk s/ it 1 R 22
i YR (R 5 SE AR AR A — B, TR 18 3 A ) T B L 2 AT A AP AR RE, (H i T AR A
X P T T o2 ) 45 (4038 IV B B AT — S BRI PR o B RS IR U1 2 R AE AR 8 B I A 1) 5 AR 252
ERGSHG TS G, ST S G TR0 X 3 4% R GEHEAT 280G T F5 Kb & S o8 17 888K &
X AREPNE, T A S HOR R 245 KRGS HOAT 5 AT DAAE B 0007 1 S5 500 1 R G045 2
—ERE LR R A RIER S XA A& Rz 67 B2 N T B R Gz b . i
AR FR R ) B & R ) 5 22 HE N RGN B AR RGA E ARSI S5, 0 AR e
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