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Method for Similarity Join on Uncertain Graph Database

MIAO Feng-Yu!, WANG Hong-Zhi?

!(College of Information & Mechanical and Electrical Engineering, Ningde Normal University, Ningde 352100, China)
?(School of Computer Science and Technology, Harbin Institute of Technology, Harbin 150001, China)

Abstract:  Many studies have been conducted on similarity join over certain (deterministic) graphs. However, in reality, graphs are often
uncertain due to various factors. This paper studies similarity join on uncertain graph databases. The study employs the joint probability
distribution to describe the uncertainty of edges in the graph, combines a new measure to evaluate graph similarity, and gives the formal
definition of the similarity join on uncertain graph database. The paper also designs a group of filtering strategies to reduce the candidate
pairs in the similarity join. A large number of experimental data show that, the method proposed in the paper is feasible and accurate.
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B 1 ISR AR AT AN AN 2 I B 40 A 2% IPT B0 (A % N 4N AN S TR ) T o 4 A 4 UL e 4
S B RAEAERESR Hin O AN E DG R — 4 JPT.

TE 5 2 10 F2 56 RATTR R FH B SERA B PP P25 4 M #idi . — > PPI(protein-protein interaction)
48— A e 3 P I TR AR R B T AR B TR A EAE R B E R P AR T A EAE )
555 SCER[OTUESE T PPI Y — A 5 B2 i — AR Q0 ¥ AR EL A FH 52 5 rh d i (1 4 FH SCRC, B PP ) 5% A AN 4014
SE RN 2R PR 2 400 HR 5 K M SR (LR . D L, o AN W T PR R B AN 4RI 46 ne, AT B e AT T I 3R i 40 i
P iR K IR 4 0, 7E B 1 B AN 2 35 P(e1)=0.3,P(e2)=0.7,P(e3)=0.5, | ] LA4 & Hi AH B [ 1B
G MR 5 A4 F IPTL H A Pr(el=1,e2=1,e3=1)=Max(0.3,0.7,0.5)=0.7,Pr(e1=1,e2=1,e3=0)=Max(0.3,0.7)=0.7,Pr
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(el=1,e2=0,e3=1)=Max(0.3,0.5)=0.5...

FEIEE AT KR N T 4R L 88 DL b (R 38 (B R AP AE B3R P SV 58 2 47 ~38 18 AT X AN g
P e PR B AN THL R 20 R AT U584 47 ~38 9 AT AL BEEE 1 R, BN 2 26 NS TR v I R 00 75 B2 2 — >
AR EE, ¥ v AR ECy r 0 IPT s AT 80y 2 IPT AN rel 3 R RN EAT I RLIY Pr .56 10 17~28
18 ATALBLES 2 P i, Bl v A7 AE T — A = T rh X e i 0 A 75 A e — AN SR AR, HAZ AR LSS B IPT o
1780 8, 51N 4 AT A flag (B A RARICIZTN S 25 DA @ IPT, DLk 5 5 A0 FE 58 19 171 BT A
Heyig 52 1 JPT.

E3% 1. Generate JPTs.

i \:V: nodes of an uncertain graph;E: edges of an uncertain graph;P: existence probability of the edges;

P Ts

1. input (V,E,P), and stored in an adjacency list A /IR NAH & R TS5 WEMEEKD R E 7
fifi TR

2. for each node v; in the V do

3. v.flag=0;

4. if (ledges of vi|=3 and v;.flag=0) then /2 v; &KL E K TZF 3 H vi N TAET 217 IPT
I, B v; BT E (R AR L 25 R JPT

5. create an empty JPT for v; (the number of rows are 2", the number of columns are r+1);

6. for each row in the JPT do  //JPT W4 —4T 1 Pr {E A% AT 1716 130 P 1 B KA 3 MH

7. write the existence of edges in the JPT (‘0” for not exist and “1” for exist);

8. write the value of Pr (the max of probability of exist edges) in the JPT;

9. vi.flag=1; JPTs=JPTSUJPT;

10. else if (Jedges of vi|=2 and v; is in a triangle and flag=0) then /24 v; BT & HAEE T 2. viFET —
A= B v AJE TATA S A0 IPT i, 8% v; BT 78 (48 42X B 1K JPT

11. create an empty JPT for v; (the number of rows are 8, the number of columns are 4);
12. for each row in the JPT do

13. write the existence of edges in the JPT (“0’ for not exist and ‘1’ for exist);

14. write the value of Pr (the max of probability of exist edges) in the JPT;

15. v;.flag=1;

16. for each node v; in the triangle do

17. if (ledges of vj|=2) then v;.flag=1,;

18. JPTs=JPTsUJPT;

19. return the JPTs.

BN 7] 53 2% B2 43 W 1 AN s R A TR B0 n 800 mU A N 7 B2 IR B T) 2 O (n+2m), 3L A N 4 A A
ZAH 43 A TR ZE O(m) 1 I 8] B A 2 B a2 20 NG T A 808 ng, BN TR NS 18508 1, R i X
LB T A% B 1) IPT 7% B2 R 8]y O(ngx2 < (my+1)). 388 & 17 0, T0 A 6 N S a2 250 — AN B/ IR o 480, TR Ut h 3 2
NATH R ) IPT 7 B (8] AT DAL BRT R O(ng). iz A E B np A =M%, U #4132 = M T X RL R IPT 75
BT (8128 O(ny). R A it — /N AN 52 B JPT BT a B2 E] 2l O(n+2m)+0(n;)+O(ny). B T (ny+ny) <n, B i,
FI3&E — AN 2 B IPT R (R &2 24 B2 O(n+2m).

43 BREERITEEEX

Bk 2 MR R b S U SR I — AN AN E R AT LAHEAT B B B NN — AN A T
Al REH T PWG FME R A LA R 2 R o, Bt R 7 75 1T DAREAT BY R I FRIE. B s PWG BIMEZRAELAH i,
LRAZET sum 304 sum 15 5 off EL L35 sum<e, MPKG FL 3047 BT 4.
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% 2. Single graph filtering.

i \:g:an uncertain graph;a:the probability threshold;

%t :whether g should be pruned (‘true’ for preserve and ‘false’ for pruning).

1. sum=0;

2. for each PWG of g do /I & g BT 11 PWG (W2 AEAH N, /7T sum

3. sum+=probability of the PWG;

4. if (sum<a) return false; /3 sum<e, UK ] g d5ic 2y false, DA it 8

5. else return true;

I 8] 2 2% B 73 7 - W ANt s TR I v et SR B8O p, R — ok s ] B S R AR — AN i B AT I
HE BT IS (8] 4 O(p).
4.4 Ext ERSIEEZE

Bk 3 MR BN b I ik S W — AN AN E B 2 15 T BAREAT BT R SRR AN D — AN AN 2 B
JIT A AT e 5 PR AR A (8 DA B 2 B o i H D9 2 75 0T BAREAT BT A b 10 S50 K T A T REHE S 1R X
HIF RN, DRAT T sum o IFK sum B 5 ok FLEL AT sum<or, T2 PET0S EAT BT L

3% 3. Graph pair filtering.

f \:(gi,9;):a candidate graph pair;c:the probability threshold;

%t :whether (g;,g;) should be pruned (‘true’ for preserve and ‘false’ for pruning).

1. sum=0;

2. for each g’ in PWGs of g; do /4% (gi,0;) BT 1 AT e tH 5 BT A 2 e ARAE D 47 T sum o

3. for each g” in PWGs of g; do

4. sum+=p(g')xp(g"); /Ip(g') ATl Rttt 5t B g R A

5.if (sum<a) return false; /3 sum<c, JUI¥ X (gi,0) Fr i 4 false, LA i JE

6. else return true;

IR 5 52 25% B 43 v 1 A fe s TR 1 v et SR BB p, DU — IR IR B SR T R B X — AN AN IR kAT
ok 318 1 i (R Dl O(p®).
45 TRLEE%E

Bk 4 858 T TR i SR W AN G 0 T00 A aod i S 76 T B T R 57 B 10 AR AL ok % b ke 36 40 7
REHH S IR 3R AT B A BRI B N =2 T RE T LRI XS (07, 97) o IR TR TR IR BLAEL, 35 r g Dy IR i Tl s 0 2
AR T R 5P B I A 2 (07, 07) 2 T R EE BT R bR R SE 1 AT~EE A ATV Y TR TR AU 2
HLERAE T Wy 55 W<y U AT B tH 5 IR (g7,0") W) BARR BT B BEVE SR 5 AT~26 8 47 1HE YN th A TR I AUE 2
FHARTE T Wiere H, 457 Wy—Wier<y, I (97,0 B AT DARE B4

&% 4. Filtering in the Sim.

i\ :W(V):the weight of vexs in g'; y.the similarity threshold;

%t :whether (g’,g") should be pruned (‘true’ for preserve and “false’ for pruning).

1. Wy=0;

2. foreachvinYdo /Y g ATLE g" Fh 3R B M5 1 T A 42

3. Wy+=W(v); /Y TS AUE AR N, AE T Wy

4. if (Wy<yp) return false; /125 Wy<yU(g’,g") AT A THEL Pr 5 B FTA AT BE TH S4B i g

5. else Wies=0;

6. foreachvin YN do //YN Y #3642 1) A 4K 30 WS 19 T A 4

7 Wigret=W(v); /PR NY R T BOAUE AR I, AF T Wigr
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8. if (Wy—Wien<p) return false; /145 Wy—Wien<y, I (g',9") 7T AN THE Pr {5 141 A AT e th: 77 D b i i s

9. else return true;

IS [6) 5224 J5E 2 M- BOARVABL R T SO R rp vl B T I g/ A Y A T B8 YL YN YT BB [YN, DU T
SR (97,97 FEARALLEE v S50t A rh i) 00 o i SRV 3R AT BT R RO IS 1) 24 O(JY[+|YN).

4.6 EERBOMEEREX

FEA TR E B VR ARG I 5325 6 s, B — DN A 8 IR G4 H v i /& AH B B E 2% 14
HIFRABL IR B A T G R RN AN E I g, BRI ER 2 AT TR A 1 s BT A R P O A R g o R )
FA JPT, 5 3ATH4IX 28 OPT AT 45, A4 i i T W W] BethE 5 [, 9 1 B WT A tH 57 A B2 R M 218, 28 4 47~
55 AT A EE 2 1HE g Br A AT et S R 2 2 R0 A FME /N T o DK FEd 08, 5 00 04 g INES 1 B B
WA CL . BVEMEE 6 17~3 8 AT EE 3t d CL AT A BN (9i,0;), 47 F A T e tH: 57 0 iy 1 22 3fe
FRZ AN T o, TKe B (g, 05) 3 98, 75 U)K N 36 2 B BR IR B 4R C2 1 BVE IS8 9 AT~238 14 47 2% C2 i)
Fir A BB Pre 4B, DT A0 7 Lot o 7 3 2 A S BRI T AR LA A AE TS IR Pr B I R b, R 20 %
Bl 5w BT A T e S B G AR AL RS B Sim A AR H5 A X (2) F A X (3), X Pr B A ZEIXS BT A Sim AKX T4
T /A0 FT et S K R 2R e AR AN XTI Pr B T 55T o, W12 PRI SK36 J A 7 (S PR AR B A8, VT A
YRR 25 B 2 — it FE 2R 12 4778 vF B0 mT Re tht R UG Sim (BT A 1 55005 4 B TS0 g8 SR e, T AR
IR KFEE sk B0 75 BE0H S AT et 3 0 i =

&% 5. Similarity join on uncertain graph database.

%1 \:G:an uncertain graph database;

% tH:USJ:the join result.

1. foreach graph g; in G do

2. JPTs(g;)=generate JPTs(V,E,P); /AL 1 A &N A# 2 B IPT

3. Join the JPTs(g;) for all the PWGs(g;) and its probability; /I g; i IPT BEATIESE A= B gi (T A W] B

TH 7] R 2

4 tag=Single graph filtering(gi,); /AR 2 53¢ G A H 2 BT IE IE

5 if (tag=="true”) add gito C1; /I g; i B 8 2% 1, P LN 26 1 B Be ik 45 C1

6. for each graph pair (9i,g;), 9iC1 and g;eC1 do

7 tag=graph pair filtering(g;,g;,@); /AR &L 3 X CL I ET A BIX #4718

8 if (tag=="true”) add (g;,g;) to C2; /13 (g, 0) /it /& i JESEAF, WPKE HOM S 2 Bir Bt fige it & C2

9. for each graph pair (g,9;),(9,9;)€C2 do

10. for each PWG pair (9',9"),9'ePWGs(g;) and 9" ePWGs(g;) do

11. Pr=0;

12.  compute Sim(g’,g") according to section 4.3; /AR 4 4.3 A EHI T (g, 9" IR B

o AR R S 4 B PR RS Sim (B < ) P RE
tH 5, LA v
13.  if (Sim(g',9")=7) then Pr+=p(g')xp(g"); /ARHE A K (Q2)TH A E BIX (9i,0) 1 PrE
14. i (Pr=aq) then USI=USIU(Q;0y);  //#(9i.g)) 1 Pr B R T MR B4 o, MKE (g3, 05) 1 R — AN e 345 R
W InE] USy H

15. return USJ;

N T8) 2 2% B 20 A i AN 1 8 R 122 G b AN 8 BRI 80 E 9 N AN BRI T80 n i 808 m.

XFT G A A E B B LA IPT FREIN )2 O(n+2m). Bz AN e B4 st IPT (W3 B
NGRS IPT MATECN v )b FLBEAT B 0T v B th ) S SRR BT 7 L T RV 202 O(2"). BRI B 7 tH LI
I 18] 52 2% FE 4R H ) A8\ S5 500 SR, R0 23 B AN o TR AR e i) PT 45 B AN 22 K 22 IR itk S s 14 v B B[]
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HEA AR R A BT et R ECE v p, R R 20 X2 AN s gk AT o 3 TR A I ) Dy
O(p). i T G A & B A% E A N IR LA 25 3R (1 B[R] & 2% % 9 O(Nix (n+2m+2+p)).

BEHS 15 L 8 1S 3 1 1 2k FA L D |CL), 00072 A 1 46 3k B %t %5 H A CLI2. 8 FH B0 3 x4 AN IR R 4T 3o B
T 1Al O(p?), B ok I 45 IR 75 BB TA] 9 O(ICLPxp?).

AR 2 5 i e 15 I 45 5k T X 5 H M| C2| ARYE 5 4.3 5 A 4R 1K 7 325, TS AR AN 2% TR X e 14 T i A
P X ARALLE BT 75 6 TR0 A O(nlogn+m), 1 1/ F B2 4 ot a2 00 ik VS 1) T il ekt 57 PRt 34 A7 S 90 7 4% 10 T R 7
By g, % B Pr 8 55 ZERIES ]y O((nlogn+m)xg+(|Y [+[YN[)xp?), 3 i | Y26 v AR UL it Fit b Y
SoF 7 R T A5 40, YN R YN Stk o P T 50 B e AR TR A P A7 20 B 3% TR 0 5 AR U e B i e b — A
TR XA R S L T E N E] 2 O(|C2]xax(nlogn+m)+|C2|xp?x(|Y|+]YN])).

2 b IR B A FE AL 4 B I 1A 2 4R N O(Nx(n+2m+2"+p))+O(|C1[xp?)+O(|C2|xgx(nlogn+m)+
IC2Ixpx(|Y[+|YN])).

5 SLIEah

SEIG ARG AE T 4 :AMD Athlon™ 1T X4 640 Processor, =45y 3GHZ,4GB W 1£. #4474 :Microsoft Windows
XP SP3 LA & VC++2005.

FESEI R FRATTE T T B S ASH A2 T B 4 % B R 42 B STRING %4 200 6475 BioGRID %iofi = M
AT ALY PPI IR PP 4% o f) T s AR 3R 2R 5, 1 AR 3R 25 10 o 1R) P AH B4 P, T bR 2508 STRING % 2
FRAEM R AR 19 COG Th g 1 i 17 /EME 2R 2 B STRING $U#ie /22 i #2 41t

FATVLE STRING £edlst e BENLAE % 1 5 DA T BIERE 1 G1,G2,G3,G4 Fll G5, & Hi4i 32 AH B 1) AN 5 [ 4
43514 50,100,150,200 F1 250,454 A 2 BT 1608 385 AN A 612 4532454638 °F 1 B 0.383 [IFEEHER.

S 1 Fo At 2 B0 B N AR B oMy 0.3~0.5, BRE A 0.4, F AL B {9 0.5~0.7,BRIAE N 0.6.

b H AT LB 7E AT PR o (R A S 432 1) R 9 38 A DR At B 0k, DAL b AT A S 56 2 B o)
AR SCHIT R H AR 7 2% Bk 9 S AT A R B I

B A BRATTIRAS SCHE AR AU S B R A 2, B 9 BT, 43 HT B A5 3 o it 5338 47 1 1]
S e 10, 11 FioR.

9 SR T SEEEMARANME B SR LE R R KN B AR o R B 2 e f 32 A7 B T, DL R A 5 B et i o
WS J B9 (403 AT e TR 6T L, 38092530 47 R M R AL o R AR AL 2 R L B BRAAAEL. AN R ] DA Bt 5 AN o 1
KA R 3 0K I8 AT I I i 35 38 K (LA R Ak - AT o 9 08 W p b T AL AR SR R AL o Y R T AT
M O T DL AR SR HE 03 308 SR KK 4 S T SRV s AT I TR L o el A SR e 4.2 BRI B A
SR [ BRF 7] 96k 5 AN 2 AR B S, 3 DR Oy, 2% S S 7 U A A OGS BT A 1 AT i ik S 0 f it R R B 2 A T B
B 5 R R L K B2 R0 A 4 T BT R AE G AL/

1 10 45 1 A TR AOARE 2R BB T MR AULE: 34 1 SR VR A6 R s TR B 2 v 03 47 B 1), 92 AT e R AR L
L 0 R A A N S 56 K4 v DAt B % 00 2 v A e T B 1 398 22 3 47 I ) L 7 448 KA 4% 509 P o
A7 S5 R B 1) 248 2 B 5 REE 238 R0 A el 288 DR T sk /I 3K S TR, o f BB RS, T 19 A 3 08 B BB B ok () AN Al s TR o A
B B R 22, — [ B AR Bl 2 BT A5 B9 11 R A3 AT R (1) 446

1L 45 H T ST AR AR TR TS AR A 3 RV A AN o TR B o (3 AT 1), B vk da AT ek 2 A R
3 8 o BRI AL A B R RT DU 8 [)— A AN P00 P2 o B9k (103 A7 T b i 55 A AU P R0 L 1) 38 A 17 ik
IIN KSR DR A, AR K, J T e i B B 0 S ) T it S P sl 2, NS T R AR AL P SRV I 32 A I () 446
BT 46 06 T BRI L R I8 4T I TR,

B2 TR, BATIRAR SCHR H B — 205 5 S e (1 B Rl sk s A BT B RE 77, ] 12~ 18] 14 B,

12 JB7R T AH e BB EE G HH A [RIHEE 2 b R0 F AR bl P R P BT AR ) R 6) LU 1 o3 A B H mT LA B A,
T 171 i 5 AR 3 R0 (L o 348 A 7 40 6, A BT A ] AN 2 i 55 R A R0 A 738 T A 5 AR 3 P AR A, DR A A AN 5
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I 20 K 1L DRI [R], J 9 20 o 8 SR 6 T SRR BL B2 I 5 220 5 BT AT 10T e T 7 T F, B A I [R] th A 2 52 B 1)
5.

—o— S {il Fi] ick e SR meg —a—{ifi FH 3ot e ST RS 4.1

s (AP UBNREA.144.2 —=— (AT REMANA. 1 +4204314.4| OO0 TS
10000 r
Z 1000
S 100 !
10 : _.—-- . 1
Gl G2 G3 G4 G5 Gl G2 G3 G4
A 5 P S a5 P SRR
Fig.9 The running time comparison of algorithms Fig.10 Influence of « on the running time
K9 BRRYEAT I )X b 10 ofE X BRI AT IN 6] FR) 52 R
600 10
S0 [87=0.5 m3=0.55 07=0.6 0;=0.65 my=0.7] i (2 =0.5 m=0.6 0 =0.7 |
Z 400 | Z
= 300 E 10} ]
S | g I_‘
ol 1
0 L " L_‘—i— . 1 . L | . ;
Gl G2 G3 G4 03 0.35 0.4 0.45 0.5
Al i P e M ffia
Fig.11 Influence of yon the running time Fig.12 The pruning efficiency of filtering algorithms
11 AB R SVEISAT I [) (1) 7 i K12 o ss Sk BT R R

13 73 Hr 1 FlPIA Tod D S B AL I i P % a4 PR B B DL TR R K GP 2R B R a1 Pk
KR, C1 o AT B I b S 2ol D8 S i F) 0% 328 1 P 2L B 1y P X 50 B, €2 7R hAT RS b o i S I ) ik ik
0t e, B9 32 AT T R P R R R A AU BB BB B AP 13 W DU Y AE BRATTRE LA Ay 5 A Ko e
Hh L b SR AT DS i e e P v 172 A B PR TS B e i S T LA s CL R 13 AR A
R 0F . B R T Ak i SRS 14 S B BT A R 0 -5 500 e v A 1 5 T R R SR A A % (E R S 4 SRR W X A
SR 3 i AT LAIE B AR U ) B AR Hh 5 A DY R SRS A o 5% 32 1B X e ) T R PR AT (13 DK,
ANBE B2 15 i A5 PR BORE P A, DR e VA E P 9 v R K.

P14 25t 75 P o Ui SR B R T S5 10T e S P B 0t EE AR 5, I SR (7] A S R o i SR A T
T B ARER R T EASE 5 ANKe 2 55 RS 15 21 0 0 68 R 28 AR 17 (9 R e bt 57 X, 9 20 733
N GL,G2',...,G5" BT ) PWG 7 BY A i 7] fE 5+ %) 1 B0, CS 27 SR A SCHR 7]+ A ToL s AR AR | 7 i
SR B A0 A% (¥ R B TH 5 P 0 VS R SR AR SCHR H B 5 PR I JE SRS RS9 4 A BB R IR R
(K7 FT B TH 5 Xt Bk A IET 14 W LU HY,CS A1 VS PR AE AR T 55 3o st o Ao PR P e S s AT LUK T g 7
P HEAT A7 8B A, L r AR SR H A 3 S e R SCHR [7148 0 T e R AR 1 57 3o 08 S et AT B A ) 3o D6 A e

S Ja FRATE S 1 A v 2R R A A R AT 40 AT, ] 15, & 16 o AT 1) A o 0 R E R (8] f A 0L L%
IR 45 SR T 20 B, 7 A S 4 IR [0 R B 0T 7 B A IR A 45 2R P K 7 20 B

N T A E BB EE G1~G5 H IEH AARLLE G A% H |, FRAT1 K Bl 22 o () AN i i TR i 1 0t A7
3 A AT CUPE AT AR A T HEAT AR DU 382 45 (10 40 W, 4 T2 28 I 8 160 AR AL P o A0 s 36 495 SR R AT 68 B, AT o 5
AR SR I B v AR A B i R DU Y A ST S 1 1 T VA AR AR A A R R A AR e (3 AU
i, A2 B MR B R AR AU IR A3 A T 7= AR AR ) e 30, B 1 70 UK T 85%.
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ML b I Kb 2 S 56 50 A T LAAS HH AR A B P i e LT o T ORI SO/ IR 15 DL R AR ST T 6
HH PR DA B B3k AT T P T AT P A 2, B3 v o SR P ) — 2L e i SR T B i B ARK — B4 B A
HRACK 0T, EL A B 4 B A RE 70 AN B B 280, HL ARV AT Ak S50 v F) 22 36 o AL B A AN 2 B 08 22
AN 5 1 P T A 5 30 0 39 O B (32 AT I TR 2 7 A R K 2 ) 3 T AT S AN S P KSR ) A 2 1

Kl e
T0000
i |
~ 50000
o= 40000
§ 30000
20000 b
P e k
U i i i
Gl G2 G3 G4 GS
Fig.13 The pruning capability of filtering algorithms (1)
K13 o yE Sk i BY B R 7 (1)
100000
90000 -
— 80000 F
< 70000 F
g 60000 -
50000
= 40000 F
2 30000 ¢
= 20000 -
10000 | .
0 i L i
Gl G2 G3¥ G4’ G5
Fig.14 The pruning capability of filtering algorithms (2)
14 EFVEMBTELRE J1(2)
100 100
O os
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9 E 85
E 80+ 33 B0t
& &
Lid oot
65
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0.3 035 0.4 0.45 0.5 0.5 0.55 0.6 0.65 0.7
B (e Fel iy

Fig.15 Precision and recall (1)
15 AHERME %)

6 BLEMREE

Fig.16 Precision and recall (2)
16 EEREME A 2(2)

AT R 8 73 x0b T ANy R 1] AP 90 0 2 T 3 e S A TR 7 52 o 2 Y e AN S T 19 320 PR A R A Rl
AT R AR SORRAE I AN RFAE, 13 17— FlBE SR A AR AR AN 22 [ 2 AT S A5, o A TEL 2 T 5 K ) 88 30 PR M =R A
B A AR AR IPT, LA D9 AN i 18T (0 B 4 A N AR SCHE R 5 SCHIR P8 5 08 AN 7 1 el 122
AR IR AT T XA 0 R SCAR I 1258 U8 1 SVA I SR AOR BEOF Beit 1 — A DR SRS SE IR 45 R AR, A S

e ) 7 BAT B (R R AT AT AE TR 1
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B, i T AR SO i v il AU R 2% Wk AR ST 8 A R0 R P T AN I B A Tl B e e AR AL
R AE 5 BRI T A b BATTRE 2k S 0 AN 52 P B 2 (0 AR AU 45 ol R AT TR N K 20 M7 A5 SR RE 08 1
B e R Ak B 5 3, e B R B A B R SR AT E SEME SR, 1E — 2B AT I R MU AN B S T B R AR B R
i) 7.
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