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Abstract: Aiming at the problem that the traditional affinity propagation (AP) clustering algorithm takes the similari-
ty between data points as the input measure, and the accuracy of the algorithm cannot be accurately controlled due to the
need to preset the preference (p) and the damping coefficient (1), a jump tracking sparrow search algorithm (JTSSA) opti-
mized hybrid iterative AP clustering method (JTSSA-AP) is proposed. Firstly, in order to solve the problem of insufficient
update of the position of the producers and the scroungers in sparrow search algorithm (SSA), a jump tracking optimization
strategy is designed. By considering the preference factor, the jump strategy updates the producers in a large step, which in-
creases the global exploration ability and optimization speed of SSA algorithm. The scroungers dynamically track the up-
date position of the leading sparrow in a small step, and uses the adaptive population division mechanism to update the pro-
portion of the producers and the scroungers, which increases the late local development ability and optimization speed of
the algorithm. Secondly, on the basis of the original Tent mapping, the disturbance factor is added and three parameters are
added, so that the mapping distribution range is increased and the small periodic point and unstable periodic point are avoid-
ed. Finally, the silhouette index is introduced as the evaluation function, JTSSA is designed to automatically find better p
and / instead of manual input parameters, the tent map based on disturbance factor optimize the AP clustering, and the opti-
mal number of clusters is determined by hybrid iteration. Multiple algorithms are utilized to cluster the 10 public datasets of

the university of California Irvine dataset. Simulation results indicate that the proposed clustering algorithm in this paper ex-

Wk H 11 :2022-03-01 5 & [01 H 18 :2022-11-02; 54T 4 - Mg 250
8 A& T



978 R - I < 2024 4E

hibits superior search efficiency and clustering accuracy compared to the AP algorithm, the AP clustering algorithm based
on differential evolution, the AP clustering algorithm optimized by SSA, and the evolutionary affinity propagation. Cluster
analysis is conducted on country data, and the proposed method demonstrates greater accuracy, effectiveness, and rationali-
ty, showcasing considerable practical value.

Key words: affinity propagation; improved tent mapping; improved sparrow search algorithm; silhouette index; clus-
ter datasets
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S AR HR AR AR, AR 282 B 2 ] 4 B AR B
2 (25) 0T USRS — A REA D, IO SUE L JETT T A B R

J=L2 v kj#i

KD,)= min (% z" D,-D, u) (27)
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4.3 MEMBREAR
AP R SCH S8 p 1A, A SCHLR I JTSSA H
L EE AP PS8, 8 p FAVE R JTSSA (M54~ T4
JCE, B p A2 4 BURRAE A X
WMBEANBCON N, &AW EEE R,
Do) s S BCHEAE BT, B KRR H A REZ R VN
SO ZE LRI Y A BN p i — P, AP SRS
MRS TR T VN . p, =p/2,p,. AT VABEE — K
B, A SCBEE M p,. =px10, FLJE R B A E M (0.5,
1], AR p 014 B DX B 45 A A5 2000 46 IR TR .
4.4 ENERENET
SIAT U RAG THER AP IR, 3 107 J3E oR B501 8 o BT
B EEA -1 SI{E Sav(C)
f=Sav(C) (28)
i (20) . (22) . (28) 7% :
f=Sav(C)=Sav(g(idx))=Sav(g(AP'(D,p, %)) (29)
4.5 JTSSA 5 APHEFMER
JTSSA 5 AP Z [ A L AR LR BRI LA 1,
T AR E e 8 s .

HiE1 JTSSA-AP
;ﬁj)\
N:JFRAEFIRE B
s(i, k)ARMRLEE;
(P, D )P MR IBA L
“““““ A A B L
Maxiter: 5z RKIEFCIREL .
B
Gbestp, GhestA: 5 UL IFR#E MR p A1 2
GhestSav:iRe i BRAE 1918 1 L ;
CurveSav: AR LR 135 L FE
AL A
AR AR p A BUETE BB A RTent 16 3 M50 i AL 45 510 v 1
JRAEFIE:
BR 21547 AP AR B 3245 0L MU 2 (29) 10 1
AU 32X R AE AR AR 4 365 10 B2 AT HE P # Hh Rt o 22 R 8 B G
N7 BE B AT JTSSA B3 A5 BB R RAE T
YR AT I 75 38 B A5 R AR AR B, B e D3 I E FL AN 2 )
B L e DI PR B RS 7 18 3 7 J32 5 D [T 21 B 2.

4.6 BEFESH
B[] 52 2% B R PPN S R R Y — N E B B . SSA
S R 2R ok
Tssa=0(d+f) (30)
A, d FRIRZS [AIYEEE | f o SR AR N B Tt s ]
JTSSA Bk vh, Z 8000 b Ak Ir 35 $0UA T 18] A L A2
AN PR TR A, 3 (7) A TR Tl R 1 s )

T AU FES
T SEp AR A i

RTentW S5 BIYIG b RRAE A,
5 SN IE R pRAL

|

XIHPEFFFAPES, THEDERE, L5k
A HIUAIRR 7 GbestO & Hd v

<
<

y
| wmrssasxmpmcenn |

| SRR RN BEAPTR A, 1@

!

| mwemmmem o |

i LA A2

K8 JTSSA-APZE L FE

A m, MR AG AR B B R 1] 2 4% B
T1=O(;70+n(f+ (n,+1,) xd)) (31)
JRRAE R v 2 I B o, BE LA @ | Q A LI
5] A m, B, , V155 p B (] o, 2 B (14) AT 0BT 1
BF R4, DO) 2 0255 W i B I () A % By
TZ:O(r]3+;75+r1n((114+;76) xd)) (32)
T B N ron, BEHLERL B L& A2 WU [ 1318 g, ¥
HRX (13) AT 57 04 I 18] Sy mp, , DU 72 5T B B Fof
B 52 2 h
T3:O(r2n<(;77+178+178) Xd)) (33)
IMAE B R (V=r =) n, P2 S8 g, I TE] R
Ny, F&F(16) A TA7 B S B I 8] A o, UL 35 B
By BB ) 2 2= R
T4=O((1—r1—r2)n((n9+nlo) xd)) (34)
BB T 5 He A9 2 50 PD (I TR) 20 31 Sk L 5 L
JTSSA [ ] 52 2% i hy -
T=0(T, +iter,, (T, + Ty + Ty+n,,) ) =0(d+f) = Tgss
(35)
25 |, JTSSA 5 AR SSA By a) 52 2= B AH 7] .
AP B E A 2 2R R 0 (V) #23X(29) 358
SRR R B I E] K g, W 20 (N?) +m,,, JTSSA 1 AP H.
ANEAC BT ] S AR R
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T'=0(N°+d) (36)  IRVEBGT I RTent B A 5l0) 46 FBF , #E4T JTSSA-AP

MEEIR LB BE0R B (8] 52 2 JBE 3 2R 4 L
[LE SN
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fiff 7 3% & 4 Intel Core i7-11800 H 2.3 GHz CPU .,
RTX3060 GPU .16 GB WAZHITTHAMNL, I A B4 FEE R
Matlab R2017h.

5.1 #Extte
AR p A2 B BUELIXE], SR LRI 3R L DU b EA

0.6
0.55 . S
0.5 —~—MEHL?JJ§I;:;11§
-=-Logisticlft i}
. s ——TentH §f
= 0.4 Gaussianft 5
035 ——CireleMLi}
——RTentfl §f
0.3
0.25
0.2

1 2 3 4 5, 6 7 g 9 10
iter

(@) Iris BHREEXT H

——Circle ML §f
Gaussianfdtft  ——RTentf! §}

0.8 ——FHHLAIES . ——TentB bt
-=-Logisticl ff

iter

(c) Glass HHRAXT EL

WA PEHLUCT (University of California Irvine ) Z(#E &£
F) Iris . Wine . Glass . Seeds £05 5 5B 35, BP0 B84
TEWNER 2 Fras , N b 25 SR an &l 9 Fir s

R2 REBIRERHIE

V6 R FEAHH JRPE4EEL AN
Iris 150 4 3
Wine 178 13 3
Glass 214 9 6
Seeds 210 7 3
0.65
0.6
055 ‘/‘ P ~— LT 1L
z —s-Logistic Mt &
“ 0.5 —a—Tent L
’ Gaussian B 5
——CircleML i}
343 —s—RTentML i}
0.4
1 2 3 4 5 6 T 8 9 10
iter
(b) Wine BT 1L
0.7
0.6
0.5
. 0.4 ——BEHLAER L
E —=LogisticP 4}
0.3 —=Tent: i}
0.2 Gaussianf §f
' ——Circlef
0.1 —RTentHL i
0

iter

(d) Seeds ErHlEHEXT 1L

K19 AR TE 2 BRI IR FL IR IENT 1L

TRV AR L BELWD A6 T T UA R i JR 340
F 3 17 T AR B 5 Tent B SR 45 51 (14 490 3 IR 28 b B

HATHE A e, AR H R e n AR vk B S 4 12k
A RTent BUR 51 ASES A7 IFH N 34250,
SN2 RAE AR LA Tent BRSH SE A (9470 G R R
BOAR ST AR AL PR FE B SR R Tent B 314
5.2 pEMEERHLHEEMXFE

AP FIE LIS v Bt B p BE, THE p
FERZEHL A H IR RS IRATE

(DBERE p WIE N S B R

(2)AP .

()L H p WIEXT p (BN .

FRALIR2) (3, HEIREPOHE S T 280E
IR BN Y e KA IR B . SR E SRS A FH Tris KR
LN p DL AR R B R i ECH EanE 10
Fis.

Bl p (EI8/0N kA AR R 98/, (02 p Rl E TR AN & —
— X FR HE A TR L 23R R — A X TE] Y p
8. BT AR BN N E DKl p F AWk, 2338
FARBFE]. R T 8 RO A SGE S 5| SIE R
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M sRET FH JTSSA 78 SUEF1 p IX 8] L BRER 4% p (E.
5.3 ERMEEN

AR SCR BT A 19 F- 15 STE R Sav VE A P4 BR
B, PR R UCTESH 45 o O 0l b 48, 3 LB in 17 M
RACC R L8 2K ARTRER IS DB H k=N PF

TR, AR SRR FE FEAT BOCR AL . Hop , ACC R
R MERG A, ARG 0 20 B0 70 A W) & R 2 . ACC
FART ARG B [0, 1] EBOR RIR 45 s

HPEM BB AUR AP .EAP (Evolutionary
Affinity Propagation)'®' DE-AP (AP Clustering Algorithm
Based on Differential Evolution)®' | SSA-AP (AP cluster-
ing algorithm based on SSA) . JTSSA-AP Xf UCL¥) 10 Fli 2y
B AL VEA T R HT L 10 FhEIHE 4 A B AR BN 2 1)
MECH 240, B S AR BEA R S TR D
TP E SRR R FEARE R 3 R . AR
%00 2% BE A RAIBAT 50 HAE I 45 R ATAN W3k 4
Fi7R R EE S e 304 G b Ry 1~10, 181 11 X 6 4 %%
ANFEPRAY AL .

R3  RAEBURERE

B Diabetes Heartstatlog Bupa Haberman Vehicle Balancescale Thyroid Vowel Aggregation Ecoli
FEAKH 768 270 345 306 846 625 215 871 788 336
JE LR 8 13 6 3 18 4 5 3 2 8
FHIA AL 2 2 2 2 3 3 3 6 7 8

F4 SBRELERNSHIRERENERITMN
PEA oGS
. j230l)
(ER7S sk Diabetes | Heartstatlog Bupa Haberman | Vehicle |Balancescale| Thyroid Vowel Aggregation Ecoli
H /T; Sope A A e Se e A e VA e
(27%) (27%) (27%) (27%) (37%) (37%) (37%) (67%) (775) (87%)
Sav | 4.22x107 | -1.80x107° | -3.29x107" | -1.70x10™" | 3.74x10™ | =7.03x107" -1.14x10™" 1.30x10™" 3.20x10™" -5.02x10™"
Ace | 4.62x10™ 4.19x10™ 3.10x10™" 4.75x107" | 3.83x10™" 2.30x10"™" 4.44x10™ 5.42x107™" 2.98x10™" 3.90x10™"
AP
ARI | 2.09x10™" 2.12x10™" 2.09x10™" 3.07x107" | 2.57x10™" 1.29x10™" 1.85x10™! 1.17x10™" 1.91x10™ 1.54x107™"
k 49 30 39 31 34 49 28 52 35 31
Sav | 2.06x10™ 4.45x107 3.11x10™ 3.55x107" | 1.21x10™ 1.58x10™" 3.31x10™ 4.75x10™" 4.75x10™! 3.59x10™
Ace | 6.77x10™ 6.46x10™" 5.80x10™" 6.95x10" | 6.29x10™" 7.34x10™" 8.56x10™" 7.81x10™" 9.11x10™ 4.25%107™"
EAP
ARI | 2.78x10™ 3.32x107" 4.06x107™" 4.22x107" | 3.87x10™ 2.90x10™" 5.18x10™ 4.36x10™ 5.25x10™" 2.90x10™"
k 7 7 4 5 6 15 3 9 7 2
Sav | 1.61x10™ 1.84x107" 1.53x10™" 2.81x107" | 1.70x10™" 1.65x10™" 2.31x10™" 3.04x10™" 4.06x10™" 1.21x10™"
Acc | 6.24x10™ 6.91x10™ 6.03x10™" 6.55x107" | 5.19x10™" 7.50x10™" 7.79x10™" 7.52x10™" 5.95%10™" 8.02x10™"
DE-AP
ARI | 2.59x10™" 2.37x10™" 4.07x10™" 2.55x107" | 3.23x10™" 2.63%x10™" 3.93x10™" 2.92x10™" 3.44x107" 5.54x10™"
k 11 4 4 9 9 17 5 7 18 6
Sav | 9.05x107 2.84x107" 2.88x107 5.47x107 | 2.31x10™ 6.49%107 1.36x10™" 1.80x10™" 4.18x10™" 2.21x10™"
Ace | 5.02x10™ 6.78x10™" 5.10x10™" 5.53x107" | 5.25x10™ 6.24%10™" 5.26x107" 6.85%10™" 6.87x10™" 6.37x10™"
SSA-AP
ARI | 2.29x10™" 3.11x10™ 3.09x10™" 2.09x107" | 3.12x10™" 2.51x10™ 2.85x107" 2.07x10™" 4.32x10™ 3.62x10™"
k 23 3 19 19 10 19 22 29 14 15
Sav | 4.45x10"' 3.56x10™" 3.64x10™" 3.79x107" | 5.42x107" 2.65%10™" 3.55%10™" 5.56x10™" 4.88x10™" 3.93x10™"
Acc | 8.51x10™ 8.19x10™" 7.80x10™" 7.35x107" | 8.21x10™ 8.44x10™" 8.58x10™" 8.35x10™" 8.87x10™" 8.22x10™"
JTSSA-AP
ARI | 3.34x10™ 3.53x10™ 5.09x10™" 5.03x10" | 4.31x10™" 3.68x10™" 5.30x10™" 4.90x10™" 5.32x10™! 5.40x10™"
k 2 2 2 2 3 7 3 6 7 9

I AR R TT DL A SCRVE ) Sav F8 45
>EAP>DE-AP>SSA-AP>AP, ACC Fll ARLFEHR AR Tt , [
B, AR SCHRL Y 1 SR IS TR 22 45 B A ) I A 4. AP
R AR M A B S AE X A T R B RS 5

— R K, R Z |, & F8 bR IR AR ; SSA-
AP F1 DE-AP S35 AR & T HER B 5 1k 28 SLEAC, 2R
TR L AP 23 KR BER# K, {5 SSA F1 DE (9 3803%
SHLRE 8% BB JR T il , I Sav . ACC T ART
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FEbR IR 2% | BT BOM & BG4 1) R e B 2 S
KGEAPB Y T 51 A T 1 A ] e 132 AT 2845 5 (0 [H 1,
HENT RSSO HER RS R, Sav F8 AR FIER R
T SSA-AP FI DE-AP, {HiZ 5% 5 B384, Sav 845 LA SC
IR BT R 22 R K. DL E& R
XiF b HH 2 I FH A4S S A b e B B S ) S
e 1, il I P FE AR AR ISR B LR A X L AT LAE
AR SO BE NS BT 0 A2 Zi 45 4 A B e 4R 1Y) - R b T A

[F] R A v

BTN 45 B 5 R I AT SO R BUAEA 201 p A1
AN SFTR . R A SCE LAY p (E<DE-AP<SSA-AP
<AP,p thE BEFEE, 3 4 AT RIS SCHE T LAk B i
PEREE, 451 p (EEE 5 5 AP A1 DE-AP A ME <A SCH.
12:<SSA-AP< EAP. A P& PR35 F B2 Pk AGH JEE , 1k /A
BER/INIR 7 , A K2 a0 3k AR TR, A SRk 1 2 (E IS
R RE AR BT S L RSB p A

®5 FTEEERERpTA

HAmsE Diabetes |Heartstatlog| Bupa | Haberman | Vehicle |Balancescale| Thyroid Vowel | Aggregation| Ecoli
AP -1.03x10” | -6.53x10"" | -4.06x10"" | -1.48x10"" | -1.72x10"* | -3.87 -1.50x10"" | -6.34x10** | -1.65x10"" | -5.57x10""
) DE-AP| -8.73x107 | —6.90x10" | =5.55x10° | -8.31x10"" | ~1.62x10° | -1.66x10" | ~1.64x10° | -9.38x10"" | -5.17x10" | -3.14
mﬁ?{gﬁ(p) 2 2 2 1 3 1 1 3 1
SSA-AP| -5.32x10™ | -9.32x10™ | -2.41x10" | =5.36x10"" | —1.04x10" -1.29x10" -3.64x10"" | -3.88x10™ | -7.93x10"" | -1.16
JTSSA-AP | -7.52x107 | -2.61x10" | -1.42x10" | =5.51x10" | =5.04x10" | -6.49x10" | -6.76x10" | =1.63x10™ | -3.19x10"* | -1.13x10"'
AP/DE-AP| 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
. EAP 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9
FH 2 £ %(2)
SSA-AP| 8.99x10™ 8.29x107" 6.99x107" | 6.78x107" | 5.44x10™" 6.22x10™" 5.73x107" | 5.64x10™" 7.43x107™" 6.81x10™"
JTSSA-AP| 5.81x107 5.00x10™" 7.70x107" | 5.44x107" | 6.31x10™ 5.52x10™" 5.21x107" | 7.47x10™" 5.43x10™" 6.63x107"
] 3K Sj + L
5.4 EREBMERES HARIE T PR

STk R AT A R v Y [ R A B R B 4
AT R IERCR IR, Bt M 167 A E R 9N FB, &
B AU 45 [ % 19 child_mort (45 1 000 45 M 242 %2 L h
5% LR ILEIET-EL) L exports (AR AR 55 0 11
A, ¥ Y GDP YA 43 L5 ) Chealth ( AF4 LA i
S, % N GDP R E 43 LTS L imports (A YRS
FAR 45 VE %0, #e A3 GDP 19 A 43 Fb 38 | Income
(A2 A) (Inflation (GDP 4EHE K 3R ) life_expec (4l
T ET LT R B R AN S B A L3 754 )
total_fer (U2 S 7 4F % 4= B R R FF AL, A H 0K
AT B ) cedpp (AN GDP). SE5G H A9 2 1
RS, H B v B R A e [ R A R ] [ 5K 1
ANRVRRAE , DL R 3B 9 AN R Z [ B 6 & . B FR1E
HIE AT AN 3R 6 7 , 45 Bk X [ 4 A I8 Bl R R 2y

TR T SFE ERE B BIEEIETT S0 R
PRI L5 . A SO A 20 A R FE RO 325, H Sav
Fe bR 5 5 , 4> 7 L EAP . DE-AP . SSA-AP Fl AP % 1 5
0.069.0.072.0.104 F10.154. X554 19 & A H5 bRk 24
HE5 TN 8 R , T 1 3 aed 3 A5 43 W AR SCHRL T R
HFRBON 32 A

Xif ¢ 8 4% 7 (1) T AL TN & 12 s

P 8 VIR T 45 1 B (8 LA K K HE SR T X 4% B
Z IR L. R 1000 AR SBET A B
38. 2,55 | FEE KA LB IET S RAAR, AR A 2 11 3R
DA AR GDP AR, IR, 2B 1 R R ik
E %K. R, f 8 fE 128 n] LA 2R E R A0
LA AR R ARG . S 3R R LA D RYSETS
R, WA WA GDP AR £, NIk, # 55
EZR. 5kKEEFHI, XEEZIEORL, Bk,

%6 country_data BIIEER HIT

country child_mort exports health imports income inflation life_expec total_fer gdpp
Afghanistan 90.2 10 7.58 44.9 1610 9.44 56.2 5.82 553
Albania 16.6 28 6.55 48.6 9930 4.49 76.3 1.65 4090
Algeria 27.3 38.4 4.17 31.4 12 900 16.1 76.5 2.89 4460
Angola 119 62.3 2.85 42.9 5900 22.4 60.1 6.16 3530
Antigua and Barbuda 10.3 455 6.03 58.9 19 100 1.44 76.8 2.13 12 200
R ARERIREHE
AR bR AP EAP DE-AP SSA-AP JTSSA-AP
Sav 1.77x10™ 2.62x10™" 2.59x10™" 2.27x10™" 3.31x107"
k 15 5 6 9 3
17 Z(p) -2.58x10™ — -2.05x10" -8.98x10™ -5.53x10%
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08 —+—AP -+EAP —DE-AP SSA-AP =]JTSSA-AP

0.6

Al

(a) Savil

~+—~AP -=-EAP -+DE-AP SSA-AP =JTSSA-AP
0.6

0.5

0.1
0
1 2 3 4 5 6 7 8 9 10
(c) ARIMH

=+=AP -=~EAP -+DE-AP SSA-AP =xJTSSA-AP
1

0.9
0.8
0.7 ><:\
06 N
Sﬂ) 0.5 e
0.4
0.3
0.2
0.1
0
1 2 3 4 5 6 7 8 9 10
sk
(b) ACCTH
——JifEs  -= AP -+ EAP
60 DE-AP =% SSA-AP -o- JTSSA-AP
50 n A /.\
\ Z08 ’ \\
40 \\ /.‘\ // \\ // \
N 4 ~ _a (O = _ -
< 30 n - e .
X = 3
20 \ x= =% K=o S
\ 4 NS /’/k ¥ ==X
) 4
10 | P __Z(/"‘:\\-//:_‘.a—.-..
0 i -~ \A
1 2 3 4 5 6 7 8 9 10
EVEITE 3
(d) kfH

BT SAETES BARAE LRI 1R

*8 ERFEEHERXNSHENSEZNE

S ESELIEN
k=1 k=2 k=3 YIRS
child_mort 5.59 1.85x10" | 6.61x10" | 3.82x10"

FFAE

exports 5.60x10"" | 4.75x10" | 3.04x10"" | 4.11x10"

health 8.48 6.79 6.15 6.81

imports 4.65x107" | 4.79x10" | 4.63x10™" | 4.69x10"

Income 4.90x10™ 1.74x10™ | 3.90x10" 1.71x10™

Inflation 3.85 6.57 1.03x10" 7.78%10""

life_expec | 8.01x10™ | 7.40x10" | 6.41x10™" | 7.05x10™

total_fer 1.89 2.05 4.04 2.94

adpp 4.51x10" | 1.03x10™ | 1.75x10" | 1.30x10™

XN 3R 0 E A Tl ik e AN &k, S 30T
L SR B BT R R AN A 15 AR 9 T R
BroT LIAS s, JLESE TR S IR T XA E R &
FEFRIE 55 3R 00 I R NN sE 7 B iy Tolk A 18k &
JE AR TR O A T SR TERRARLEE A R
] R D SBT3

B k=l m k=2 m k=3
65 536

16 384

4096
1024
256

64
< 100 M il Il .
1 2z 3 4 5 4] 7 8

1

country

B2 EZAE BEE R I AR A A B L

6 Z#HiLERE

A SCHE T —Fh 3 T R BR BR R (1 SSA 1k T i
JTSSA, 5| AR B R AN A PEM H5 45 0T 5 AP RILIR &
A, A FHRENAY p F1A. 2 JTSSA-AP T EERE 10
FIASIR] UCTECHE S A O ELINR 45 SR S 0, #5210 AR SR 2R3
15 2 M AP DE-AP . SSA-AP Fl EAP J5 v Al b B A
PR R AR L S R IR B, AR S Prh A 5 R Y
o FH 2 (). 3E T E AR B BR SR R IO UE , A SCHRE Y
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Sav 5 ¥5 >SEAP>DE-AP> SSA-AP>AP, H B K HE 3
28, SRl LA B R H A HLI R A R B R4
P EZR N I, KRS E R S T ER L
JRRRE A N R Z MR I SN E R LR
155 AR H A R R, 36 UE T AR SO R A AN
ASCJE CEAUEE XU TAESE— LI i (1) AP
SR 1 O 1) 2 55ORN BHLJE 22 850 A 3l 88 8 7 e, ane] i —
AN /N R B BRI 5 (2) AP FRIR A
F= B LR R, ] SR A 8 b 5 2 I R RIS P Bl T
PE— A WF 58 B0 T 48 7 2 A0 AP R85 Bk 19 I I
B A 7k A RIS A B m s S T (3) B
Bl e TR S b SE PR R AR SR AT

SE 0k
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