A 2£ 3R ISSN 1000-9825, CODEN RUXUEW E-mail: jos@iscas.ac.cn

Journal of Software,2011,22(6):1333—1349 [doi: 10.3724/SP.J.1001.2011.03966] http://www.jos.org.cn
O [E b2 Bt ST T BT A Tel/Fax: +86-10-62562563

AT 28T Ad Hoe 48 AT = #7545 1T 75 35
T OEY gng! TARS TTE!

(P ACT R e &% 55 I 2% 22 e 0 E IR TE A S0 & HURR I R e R T KT n 9 = BRIV 7% 710049)
P IRERSE HHNURI 222 B, BRI P62 710048)

METIR AP A T 361005)

*(Department of Industrial and Systems Engineering, Texas A&M University, TX 77843, USA)

Evaluation Method with Measureable Space-Time Dynamic Properties for Mobile Ad Hoc
Networks

WANG Wei'**, GUAN Xiao-Hong', WANG Bei-Zhan>, WANG Ya-Ping’

!(Ministry of Education Key Laboratory for Intelligent Network and Network Security, State Key Laboratory for Manufacturing Systems
Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

?(School of Computer Science, Xi’an Polytechnic University, Xi’an 710048, China)

3(School of Software, Xiamen University, Xiamen 361005, China)

*(Department of Industrial and Systems Engineering, Texas A&M University, TX 77843, USA)

+ Corresponding author: E-mail: wangweinwpu@gmail.com

Wang W, Guan XH, Wang BZ, Wang YP. Evaluation method with measureable space-time dynamic
properties for mobile ad hoc networks. Journal of Software, 2011,22(6):1333-1349. http://www _jos.org.cn/1000-
9825/3966.htm

Abstract: Mobility model is a crucial feature to differentiate ad hoc networks from other networks. The
evaluation of dynamic network properties caused by mobility model is the basic problem for research on protocol
simulation and related technologies, such as topology control and network performance measurement, in ad hoc
networks. In this paper, a model-based description of ad hoc networks is improved to avoid the drawbacks in
describing the corresponding space-time dynamic properties. Then a universal evaluation method with measureable
space-time dynamic properties is presented. The dynamic properties of several mobility models are studied by
constructing the space distribution of the nodes and designing the models for analyzing the topological space-time
dynamic properties. Furthermore, a novel mobility model based on circular curve movement is proposed to improve
the flexibility and the capability to describe realistic scenarios with curve movement. Simulation with NS2 shows

the presented method can effectively evaluate the characteristics of the existing mobility models. The numerical
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results also show that the proposed mobility model has good dynamic properties in comparison with the existing
mobility models.
Key words: mobile ad hoc network; mobility model; space-time dynamic property; measureable evaluation;

circle curve mobility model
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XtF Ad Hoc W44 M E I ) L sh &0 &, W R LT o8 T MLT,UH LTS < LT(0) . 23K,
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LTS WK /IMKHG T TG B8 1) MLT, I ¢ B 20 10 00 4 40 4b S 38 MLT HMF BE I e B 85 % S 3L A A7 .00 7
SIATARAE - MM )19 4% 41 41 I8 0] 3 A5 ik BT TAE IR H T Ad Hoc 199 268 5 346 115 57 a5t (0 R i U 16 1 9 o,
HUEHR MNP e BT L 1D T DR A A A Oy T TR A 1 2 [V 5 S AR 4 B I S Tl R
PN A AT R e T A ) 25 T A A S 5 A B A I ) B (R sh A

FRATE S oA B A i ZR RS B R 1R W9 4 i e 6T AT R Ry BB RS IO S H 2N ng@
Ak no X T 15 O, T AW 55— 47 2LCE no)BE no AR R AT /N T30S T R 02, ) 1, 4717 75 WIAR 6 T 72
@, B8 n; Bl g 75 ¢ N ZV IR AR KR PO (1, (0) B PO (r,8,(0) 24 = W =2rxsin(| g0 —g(0)]/2). WTR d <R,
Ly AFAE A W, T R AN BERG [ rzry N, d, :\/rf +r7 = 2rr,cos(| 4,(1) = 4;(1) | /2) BIRWUER >R, I, T
d; >R AR MR F % 18 |r—r|<R, B d;;<R,.

AR IEMENBE ri<r, % Z,(r) o 5 () F 01 20 ny T B (17, (1)) 7 B ) JE 2808 58536 P 25, B8 ) B A T
(IZE 55, Z,(r" o8y g (0) 7 ¢ W2 ny 4 PO (r,,(0) R0 B TE LR 55 G 15 ny B 80 B AR T 1058 4, 11 3 7.
BT 05 AL ny b T RS, W2 853 Z, (79, () SIS BTTT B, Z (), (0) 35T my B I01E.
B, Z,(r] ¢ x (O) 1 Z,(57 ., 5 (0)) BT 1y 75 ¢ I ZUFEAE (1P A i 5

| o d," . ‘\ \I
z -l ——)1 7
Pi(t) Py(1)

Fig.3  n; and n; corresponding to the critical points Z; and Z; at time ¢

B3 75 ¢ 2L, Ry MBI 5 200 Z,

AR T 17 ER L ER A% BT 11 009 46 B i, PRAT A T LA B0 B 1 PR AN I A S B B TE ¢ N2 R A A
G B (x, ) B PO (x,, p)) KRR, R EATZ M LATER S d, | = \/(x,. =X+ =y, <R B4 ;AL
BB, 2 BTN I SR R4 VRN Zi(xi(R ) i R )RR Zi(x (i, R ). i(0, R 1)),

X LR PR SR W R LT () R0 ng 1 ¢ WZIN PO )3 Z, T2 3 i i, A7

) -0 ST
@, O j'(t))x L S 5 R B

L) = . (13)
[(x;(J,R..0) —x)" + (3,(J,R.,1) = ¥;) I? , iﬁlnﬁ‘“ﬁﬁéﬂﬁﬁ;ﬁﬁ
Vi

o ST, F g, 3 5002 A5 W R v 2 B Bl R 2R A, AT T LT () o m 75 ¢« W ZI PO B33 Z, T
Nn RIS

. —@. ST.
] S BN R

L) - . (14)
. _ 2 . _ 272
(6, R~ 5"+ O R =IT ety syng

Vj

VERG P 3 T B R L PE B WTREIRE BT R, LT () A LT () A& 8RR 1, 5 @A T8~ T H
A AN SN I 1) L, R 22 5C(13) R X (14), B AT AT 4321 1 75 ¢ I ZIF¢) MLT:
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LT} = minlLT5 D, LT7 (D jagper (15)
SRR AR ¢ I 2001 24 o 74 B ) MILT, 3R T DA 3032 4 %119 4 96 41 (1) MLT:
LTy =min[(LT) ] (16)

FHI 25 30(16), K LT A Ak MM IR R) S 28R P VPl 2 550, T 3RA5 ¢ I 20 1) 090 45 30 0 A Ik )b () 3 A
242 SkHAE

Ad Hoc P 457 MM T 127 1) Bl 245 PRI TR 20 2 45 14 VP A 20 ) i G509 2 FAREY: 3 58 A

=873

Input: MM and its parameters, R, n;, n;, 17, t and R,;  //teT, i#j, 1< np<<N-1 and (i,j)€{0,1,2,...,N};

Output: V(+), the set of neighbor nodes which can be connected at time ¢.

Steps:

1. For each MN n;

2. For each MN n; (j#i)

3 If d,‘z/'gR,, then

4, V'(n)= {n; eV \{n;}} and/;; can be connected

5 else if n, eV""'(n) and n, e V'(n,) then
n-1

6. V()= {nk e\ Vf(nl.)}
A=0 keN

7. End

8. End

N
9. V:() = {U V;”(ni)} 5 Output Vl()s N?](l) and Mmax

FL 2 ISR 1 AT~58 8 AT HISR vH 5 W 40t P AT 0 AU 2 B 408 i 1 U, TP 3 3 AT R SR 4 47 HISR AV KT AT

T P AT A TV 7 A A T T ) B 0 T SRS T A B — B R0 Y AR B 6 AT RIES 7 AT R IRAS T R
AR T R R S S 2 A 9 AT AR BT T AR & B AR S T AR V) IR V() ZE R ng B

A0S RTEC N A0 S 2B B0 KA s TE T MM LE 25 RIS AR AT VPAN PO 4R AR X VR I B 4
5 MN [FECRAE, IFBIICHE T 6, BT OV).

"k 3.

Input: MM and its parameters, R, n;, n;, t and R,; //teT, i#j and (i,/))€{0,1,2,...,N};

Output: LT

i » the MLT of network topology at time ¢.
Steps:

1. For each MN p;

For each MN n; (j=i)

If MM is the linear mobility model
If di,j = \/(xi _xj)z +(; _yj)2 <R
{;; is connected and has two critical points Z;(x{j,R,.1),yi(J,R,,1)) and Z;(x{(i,R,,t),y;(i,R,.1));
1
. o2 . 212
LT:(?(I) _ [(xi(ferst) xi) +(y,-(],Rr,t) ,V,-) ] .

b
Vi

vk v

1
[(‘xj(i’Rr’t) _xj)z + (yj(iaRrat) _yj)2]2

Vi

LT ()=

3}

Else
li,/' is null.
If MM is the curvilinear mobility model

If d,, =\i? +r}=2nr,cos(| ()~ 4,(1) | /2) <R,

o PN
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{/;; is connected and has two critical points  Z,(7;",¢, & () and Z,(r.¢ ; ()
(6., () 4()x ST,

LT =
Z

(., () —9,())x ST,
@) 7y = SR . Jo.
L)) = e
J
10. Else
li,j is null.

(1) — i () (7 )+
11. LT:; = mln[LT;',;' (l)sL];,} (Diz i pper
12. End
13. End

14. LTV = min[(LTl.fy)wW] ; Output LT and LT

Bk 3 NI 8] Zhas M IR A 0 MM REAT T PRk AT 2278 3)) (i RWPM)AI [ JH 1l 26 # 5l (41 CCMM) 9 il
TETE T I MN,BEVETES 3 4T~28 7 ATHIEE 8 47~ 10 47 /0 X AN FHETE T HIAEE A MN Z A& T AE7E %
R AL SR T, O R S R RS MINC 2R N E AT 2 AL RS ) B & R I ST R I TR O i
) B A R SR AE A 11 AT A B P4 P T AT L B R P doe /NP A ) LT S5 SAAE 3 14 4743 B M 2 3 M 1)
BONEAR LT JF s LT RLTS) AE R0 MM LER R Zh AR e B PP AG Frbr ALV 3 o SR

L H T MN RO T e, TR R R OVA).
3 CCMM &5

AT S R AL 5 i 2 B B AR 2 ——CCMM AR5 AR 5 45 A R S AT 1) ) LR MM 3747 ) B
Ho LA AT
3.1 B

2 S T NHULE R A (K DX AT W i i 2 A 55 B S T 3 5 ATV 2 (1) BT MINC 414
Bt AL 43 A0 £E 424200 R 0[5 QW 50 A 8 L 1 g, MN TSN B ng S B AT 2 0] R 25 (7]l i GPS sl A
MRFEF);(2) BT MN W& B 13 8 ko7 b DURH [R] 4 D7 1] OIS B0 N 60 % 3005(3) MIN REff 8 B 30 U7 [
FHFIH;4) Fra s A B ARG S R.OX B A MR TE ANTE g X sk ) ¥ AT, 23 TR 7T
{100 18 L — [ b 2 AR 1) 5 AL — R AR [0 6 88 11 b AT R AR A B B Y S A B Bl X R 1
BRE, AT A BT AN S AL BloIRZS . AR BB Tt H B0 PE Sk [28,29] .

AR FEVE, ¥ ny AT MN AR AS bR R R AL RO (1,0 e BTEIR AR A € T 4(a). 5 1 15 1)
) 4, JiF g LIS B 15 1 R SE v, 85 G s B3 1 AN H IS B (1,0 + @) b o 220 1 IXFE, 1% MN 358 1k
TH A step i A2 B (5,0 + 0) MW 1 )5, LARRE T RAS BN BI5E 2 A H I B2 (1,0 +20,) 52 2
A step M EIEHE, B 20S 58 BT 70 A A L B9 ). i i MIN RT RUR) S =524 1 1 55 e (o el 470 ) LR T g
AMNIAE T —NEJE C/(Cl# C,) l I A B )k A SR g (10 B, 248 2 1 C) H BBk T7 Kl AT # 8),
HEMES SR A=, T BRSNS n, 7L C B C A3 S (B 40) s 4,B 5 W /N
2 4% (minimum turning radius)**Uk s Bk 7 WL, IRATEE R PO (1,00 + ke,) (k=0,1,2,.. )B4 20 AL
(LI A ST=grivitty, KA L=,
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(a) (b)

Fig4 CCMM model
Kl 4 CCMM #E#

3.2 AR

MR 5 SLIT) A 8k A, CCMM A58 F1 CMBM BE A7 X 7)) A 1 2R . X A 7E T MN 7 CCMM ' n] 4 I 5.5
FUKI () SR (AN A F 1 S A H b EEAT RS B, BE B SEBR Y Y 5 CMBM . i MN B, =00 H 13
gl i = N H A B R TE T :CCMM 4 CMBM HIFEER B 2 T CMBM J& CCMM R EATH A 4z 3)
1A JE 2,3 T i 2 ) RWPM A AR ELAT A iR (R R [ A ,CCMML 55 CMBM AT RWPM A1 e, i1 T MIN 76 8 3hid f2
HHREAE UEAT TN I T AN S IR 2B RIS SR 1 AR

4 MEXRERRESH

AT B 7RIS 2 49 3R B B T vk i b, 3E 4 5 RWPM,RMBM Fll CCMM X 3 Rl
IR I B A P REAT VAL 05 ESR H NS2BY T B HAT 4 LA MM R B JF 42 i B T NS2 2w B A A SR
B o B BEAT 47 45 IR ATE.

4.1 FEIMEMIZE

BT AAE NS2 WL T ik 3 FhR s At Y, 3 5% FH P RP A [F) 40 &40 A Al 5 (1) 11 A5 4, B0 Ad
Hoc M4 fd 1 AN IR 5. (o) A 10 A MN(ny~nq0) 241 HE;(2) 21 A5 £ ET Ad Hoe MIZ% 45 sy 1 ANER IR
1 15 (o) A1 20 A MN (g ~m0) 41 He o g 75 3E AR 18] (T=12008) 4 2447 F 5.0 MN 2 55 X 184 R=1000m
1P, B A 1 55 B AT R (B R TG 26 Ha 78 36 242 R,=250m. 7EWI UG IS MN[0 67 8 Wl WL 2870 8 ) X 48 P . 52 38
WREIRHARS B 1.

Table 1 Simulation parameters

x1 THSH

Parameter Case
Case 1 Case 2
Number of nodes 11 21
Propagation model Free space
Transmission range 250 m
Simulation time 1200 s
Node’s mobility speed 0~15 m/s
Node pause time 0~10 seconds

42 HTRMNENHTHERERRES R

N T VA R L AR Bl DR 18 3 AR OO, AT B 2 X4 2 ki) 93 0 2020 1 RIS (B m=10). 14 5
A6 73552 3 A MM {EANR 5T BT RAr B AR AR L.
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11 nodes position distribution 11 nodes position distribution 11 nodes position distribution
in RWPM model in CMBM model in CCMM model

A\
IR

L \
,‘ IIIII', ll"“‘\‘%\\\

(a) RWPM (b) CMBM (¢) CCMM

Fig.5 Distribution of the MNs under case 1
K5 s 1R Y R E AR

21 nodes position distribution 21 nodes position distribution 21 nodes position distribution
in RWPM model in CMBM model in CCMM model

oy} Z-axis
Z-axis 030 -

0.30

0.20 0.20

0.10 | 0.10

0.00 < >

“1.0 T 10 0.00] ’

0.5 N -1.0
00 W@ o 0390
Y-axis 0~51_0 —1.070-5 X-axis Y-axis 0.5
(a) RWPM (b) CMBM (c) CCMM

Fig.6 Distribution of the MNs under case 2
6 s 2 R AL E ARG

M5 FIE 6 F LR A A 2.3 A5 A4 th (1 MN A7 35 2% (8] 20 A0 VP4l S0, JURP MM TR 1795 s 7 B MR 50 A
AR DITEA R 50 B AR R —BUX Y T2 FE R & T R MM, i LR A58 A P4 T RWPM 5
R AEH B DX A oo BRI R RO 23 A PR R 28 W 3 R T R A 30 5 DX Bt 38 3 Ao 20 A IR B0 AT 5 T R
IR SN I G AW A ARG T RWPM, R CMBM T 1715 s o 5 40 A B2 3 T35 59 (R 78 rhoD K 38 ) it 2
M B WK TG X B 3X F 2 i T CMBM B8 AR 5 BT 8L MN 7547 7 Tl 1 PR 2 31 () e R 225 rpo
75 1) (R RE A LR T HOAH ST 1) AT A CCMM. A7 rp MIN 7R step v JIR T H AR CMBM B AN 58
AR [ A it 2 A% Bl R R G ARG T RWPM R CMBM B, 5 7 43 AT I HE 3 7E CCMM B R LT 58 4 X
I35 53X T COMM B 5 i 17 G Al 9 e A5 254 1) e

HRYEE 5 FE 6 525 25 B, B AT BT 3 F MM R 77 5547 B 0 A BEAT 7 8L VP4l L 45 R L3R 2%
BT RTERS B XN o3 A S SRR BE SOHAE 3 Bl MM TR 1) b 2 22 e Pk i o LA 01, B A Gt B @
7 RWPM LAY R d5 K1 7 CCMM BA rh i /s O HAX R 22 S 2 EAE Case 1 Fl Case 2 Th A BE A R KR —BLX 3
BT 56 2.3 1R I RE RE IS XA R MM I B A FEPEUEAT W] Sk H PRl

Table 2 Elevation results of the MN distribution in different MM with different cases
F 2 JUM MM T RS S A0 DPAl 45 2R

Case 1 Case 2
Y o (%) a (%) o (%) (%)
RWPM 27 16 28 18
CMBM 15 13 17 14
CCMM 8 2 9 3
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43 MEHRIMNNEHSHENIRERRESH

76 Ad Hoc M4 H$h 25 () B A HRE M I 9230 vh, AT TR H oL IR 050 no(Z55 m) IO AL 2 S8 0L AN [+
MM T\ 248 R ALK RWPM AR AL b I8 O LR 1 A (30 BT S R S B b B 301 A (W B A e
PRI AT AR 52 0 M A, £ S R B FH AP 30 I 3528 g BB 485 5 X 45 Py MIND 9 28 300 128 R A I 8% 1) 5 I
43.1 ZRSNEFFEEAS

B 7 A 8 40 il S e T AR5 56 R 8% MM 16 0 4% 30 0 (1023 1) sh 2 4 P D A 46 3

—%- RWPM
[ —=— RMBM KOAKTE
| —— CCMM AN /

7777777

_______

[ S S L > =Y

nodes with rank 1

Number of n neighbor
nodes with rank 1

Number of ny neighbor

0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200

Simulation time (s) Simulation time (s)
(a) Case 1 (b) Case 2

Fig.7 Graphs of the number (&,;)) of ny neighbors nodes with rank 1
BT 4 mo f9— B AR AR )1

no neighbor’s
maximum rank number
no neighbor’s
maximum rank number
& W [} | o] o

0 200 400 600 800 1000 1200 800 1000 1200
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Fig.8 Graphs of the maximum ranks (77,,x) of 1y neighbors
8 irIj.‘/'ﬁ N m%@gﬁﬁgﬁﬂﬁ(nmax)%%lg]

W 7(a) BT 7, 7675 s U N AR LT (case 1), B8 7 ZL B ] (K1 19 00, CCMM #5584 1) N, BE WS DR IFE I R 19
T 5 K0 (3~4),RMBM B N, o) i) 5508 D) 2 B 26 7 PR R T (3~5), RMPML AR AR NV, 1 f1 e P 05 25 (3~6). IX b
SR — R T CCMM BB FAR TRl MM B AT B (4 W 25388k, 5 — 5 T Ui B T CCMM BB 7Y
RS A oA R S AR R MM S T 04 A ORI 2R 4.2 77 1) SEG 5 RAHW) A A, BH T Ad Hoc 9 4% 1) 2% ]
52 F o L, D99 28 5T RS R ORI RURI S — AN R AT B AL S I, b T 3 S ST BN IR 3L
At 1Y 2 SURE AL TS R 2 P AT 30T 0 4% e (R DL R A S B L CCMME B LA R MM ] A
Ad Hoc P45 3019 505 1 A ko 7757 s8R 2 IS 00 B 7(0) s AT IR v] LAAS S Bl IR 4518

IXCHLN % R (1) B MIN R 1938 0,Ad Hoe 4% 8l A& PR Bl 2 18 9852 4 1,3 B MM 7E Case 2 H 6 N,y
E 23 4 Case 1 H ST R 22K, LI IR 53 510 71%,75%R1 78%:(2) 3 Tl N fE £ P Pl 3 T 149475 L4139 (0s
~2008) 2 I H A [R5 2 140 JR 20 AR A0, 3K 2 T2 ol T 15 ) A0 0 LA 4R 1) BE AL 30 2 P 3.
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XJUFT MM AEPIR7 R n BOAR 8 R0 KB () BE I 1) AR AL IS SL A 8 FT7R AE Case 1 H1(1&
8(a)), B L 17 EL 1] B B (0s~2005),CCMM. BEFY TN 1) 170 (B R HS 23 I (A BB FEA TG E AL 2~3 1A, RMBM 1
RWPM KT 1 17,0 (BB HH L T B FE 19 51 (1~4).4E Case 2 H1 (& 8(b)), 111 T~ Ad Hoc M 2441 4h Sz 5 APk Bt
571 25 A A8 00 110 8 CE3L3 Bl MM 77 (8 2 ELAR AR B 58 KB ATIAE Case 1R AU ABRATTHC AR Bt R BL:(1)
Tmax [HAE CCMM BRI F R LGB AE AL B A MM F AR V2, X R 430 7 CCMM F B3 BT BN A HF
PE3(2) 7oy [HAE CCMM BEHY R KT 415 RWPM AF R (4R, 3 N T EPIIE T 5 38 BLAT e i 405 (3) R
& RMBM #5811 1o K T~ CCMM A5 2L 1) 000 (L AF 2 38 3115 B B0 K, B BN T 0 45 (¥ 5%

M IR VAR 25 R T LLAE H,Ad Hoe 948 30 30 6 25 (M B &R PEE CCMM. B2 R 2241 T L 4F RWPM Al
RMBM 7 1) 2% 8] o) 27 P
4.3.2 WA B ARG AL

B9 FIEE 10 23 )R B T AR 5 R 45 MM 1 B ) 3l AR DAk 45 R

33 T T T T 30T RveM
300 AR TN S TN 2.5~ RMBM Ac AN
. 25/ _ 20/ 4 FEMY e
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1.0/ ./ -%- RMBM 0.5
—— CCMM
0.5 0.0
200 400 600 800 1000 1200 200 400 600 800 1000 1200
Simulation time (s) Simulation time (s)
(a) Case 1 (b) Case 2
Fig.9 Graphs of the MLTs
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Fig.10 Graphs of the RLTs
Kl 10 4% RLT R

B 9(a) i T 3 B MM R 4% MLT Bifi i ) A48 4k 1) 3 2. 70 45 TLEAT 3508 2 )5, & W 211 MLT {i 4% 8
CCMM,RMBM Fll RWPM A5 It 354 ¢k B AR, T MILT P A8 A i B 048 vk 388 i 2 ALL i, AT TN 9(b) AT LU H,
MLT {87605 BN IR] 3308 2 J5 8 7R T [FIRE A48 A MR A0 76 45 S B0 R IS B0 F,3 Fh MM T [ MLT {49 42
A5 /N J5U IR R T 190 284 25 25 P i 355 10 et 0 3 22 T 84 i 3 X 4% 1 2 1) ) 25 P AR A A — 3L

T B AIF MLT {8 894 P FE A P, A 145 T MLT 78 3 A MM T TR ) 2082 {EL(RLT), 40 /& 10 Fow.
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AT LA H,3 Bl MM () RLT {45 B R 5 R 10(a) R 10(b)FT %) (28 A A RS AT 682 i MLT A1
£, JF B4 MLT #8403~ RLT 6 H 2 93X —J7 i W] T MLT G ik MM ¢ I (8] Zh AR, 55— 07 Tt 46 U
THS 2.4 1o TR R HL A

LRG3 Tl MM TEAS R 1R R 4 37 53¢ 1 (IS 25 Bl R e PR VR A 25 S, 3R ATT T BAAS HE 40 R 1 4518 : CCMML AR L 11 3))
AL RWPM [ 25 B A1 f 22, 1 RMBM AT 57 P9 RIS 284 2 0] 3 sk &5 SR 19 R R, I il T B &
1 B T EL

5 #RiE

P BB RAT LRI A ST IR IS 18] 30 A5k R A 22 1R 3 2 1, 0 LB &R Pk PP Af 2 Ad Hoe BIAH G
I I8 B B A e e AR SCHR R T — i T vl A I 2 B AR M ) Ad Hoc 199 2% 8 S5 Y D7 A U7 vk 3 i ) 5
LB PR A TR G AT 19 266 A1 IR TRD R 25 [ Bl 2 PR AL, 45t T AR K PP AL S A% T VA RS ST T BT I B
BRI AT B AT kA 10 2% 5 VR AT Bk, AR SO 015 AT BT 58 %) T P ot e s A8 7R R BAT 11 )L
TR SR REAT T Sh AR VR VRO, 07 B G RR T T VAN 7 ik A 2800k, A I s I R B R LA 1R 4 Bl 2

N TARRE % T 238 ) Ad Hoc 199 255 ¥ FCAt N FAIFSE e A5 AR 0 5 b % 0 6 25 ) I 2 ) A SR
U 268 1 H RSP AR B A 25 4 BE AR VP Al BE 4%

BOA AR BAT DG AR SO ARG T SCRFATEE U [RIAT 2705 S0 (10 U [ It J oY 2 A8 T K27 S PR A
B MRS BRI SR ) R BT S e T K G PR AN T .
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