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=

%= Z4A(cournot competition)S o83 HUHS AQFst} ARtsl= FHE
WBAN oA o] Aol&S o]&3k nela 7|HE WBANS QoS & 7AMHS:
A1t}

o= e tsy g}l 2%olAE IEEE 802.15 Task Group6 ©lA ¥
8 W3 $9 WBAN®| 2 7AR g MAC Z2EZI §54 AY o W =
= AR, 3%eA= WBAN S804 9] QoS BAds fla WHAsAE &%
B AE 7 ek FEE FAS o] &3 RdY ks AuETh 47

[e]
A= AEHolHS B3t AEH7E o & 530AE= A28 W=}

—_
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2. B A+

2.1 IEEE 802.15.6 MAC

WBAN2 o= 2 1A dlo|ge] Al e AeS grsr] s vAdg ds
THe Bt dA 238 18 S IEEE 802.15.6 MAC &% 773 ZdY
(superframe) T-%Z ztow H|ZS ALst= HRolyl Adaix @= Hhol u|=2e
AdskA] gom FHIZHY FXE 2 & Al 7HA] et ® vdn a9 12
802.15.6 MAC %5 Yepdlth

ISR Type U phace P E— B o

Post

Huk "y
transmits E‘ [{?;l La;a ’ i) o
Datal Datal atal ata| g
Node o | | 8- | |-
transmits Ak Aok Ak Bk =1
Scheduled downllnk
K

Scheduled uplink
TOrT T v

I @llocation interval Allccation interval

(a) Beacon with superframe boundries

Superframe

A

Type-l/ll access phase

(b) Non—beacon with superframe boundries

Unscheduled

Unscheduled

Unscheduled

Type-ll polling posting Type-ll polling
access access access

| Type-ll polling | Posted ‘ Type-Il polling |
(uplink) _(downlink] (uplinkg

" allocation " allocation ke allocation

| interval ‘ interval interval |

(c) Non—beacon without superframe boundries

% 1. IEEE 802.15.6 MAC &
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a1.(a)dl Ho] X= afddlA EAP(Exclusive Aceess Period), RAP(Random
Access Period), CAP(Contention Access Period) 17+ A4S F3) QLS &
o= 7Fe® CSMA/CA =2 Slotted ALOHA 71W& AF8-gtch Type I/IT 7
& T8 A ASEFoR Type I A7 time duration 7]WFCE Type
[ A4F7He frame count 7]§Fo® Ex2} JE‘r. Type I/II A% 7+ oA o
%(Scheduled) 7I9ke] BIAA AE S @tk 1§ 1.(b) = HE dE glel
Type I 5& Type 119 REERE F2E43In I8 1.(c)= IZHUlolHo &7
(polling) 2 ¥ 2" (posting) WASR A= o] Aw 19 204 Ko X|= A 7}
A AERF A A S XS allocation intervals XE3H} 7 719
T WBAN©] F3=o] shube] WBANAHH &2 & Al, Z47ke] WBAN WollA] ]
B4 HET1e] allocation intervals HFE AFET1e] BHA AFA TEsfof 3
o WHTA @sHE S5 v8A A7 |l allocation interval
@ WBAN &3 o5& ds fla HAge A 7hs sty &9
MEo A 71&3%k viel o], WBANS <Al W-9|5-5 Eghsl= A
A AR ol 5AE 7H tgE tutol2E 2 UEA AT EY, FA
= AF 3}(ie., medical or CE devices). 1822 WBAN MAC T2EFS t}
&k tulo] s EE S8 fholl Fe] Fdde Alwslor gt fdde Alwstl

#1814 WBAN MAC Z2EEe thae] 874 S Rh5sof gho2].

—

m A= (power consumption) WBAN tju}o] 2= Q1A

He 7jdtez Fid ¢ 9 om A4 fujo] A HE= érﬂ%%(potable) tufo] 2~
2 o 7] wed oduA AR a8l Y 4

m 7B AtolE (duty cycle) @ wE AtelEel tidh @A w9~ B 98ttt
53] o= tulo]2= 7 AtolEdl Wik Aol wg- Fastth(e.g., <1% or
<10%). e Atol2E AdE ayAgst v¢ LA #AS JHER agALg
WSk Aol A aANRE Wk W Tl shuk 2 4 dvh A
o8 E¥(sleep) HHIE FA8kL, AFe]l Hagh Aol wakeup st -S4l
Fstes aFn v CE tulo]2s wH Alo]Eg A 8784 &+
t}. (e.g., low, medium or high).

mlo ot mto



m % A<l (latency) : 5 (emergency) 918 &%, QoS B 278t <
2§82 92 HF Aol 27 HAv(ie, 985 &8 5 < 126ms). CE &8%

d& QFskAY AR Aul=E AlFEior sk A= g v dE
A& 87 drhie., CE &8 < 250ms).

m A (scalability) : WBAN UIE9 =9 FA7]= 256702 fujo]x7pA] &
S XY & 4= glojof gt} Technical Requirement Documentol] w2} WBAN
MAC Z2EFL o7 yulo|art 33 713k EYA A7|vE e H9-7H4]
aelEojop gt g et SAS 7HA= dule]27F HIEY A EAE L,
A& MH|ARE &) AH|A7EA] gfetEr® dE £k 10KbpsiH
10Mbps7HA] Hluto] o] HE EAol whe} thekeh dE £20] XdS a3

m 7|43 v)F7]A (periodic and non—periodic) : A2 o] g FoFe] WBAN

Hlol A= olxe] AHARE x%oi "7“0,1‘ 51—51 al B3 2= 9= 1
q}] L‘Lﬂ'/] oy—E ] ]’ H }ﬂ_ = T M =
U A28T e 8§ Aulage] Ads 4 y'm. meba] kA9l o7 Fof

°] WBAN tjuto]= WBAN HIES =] 4 dds o] slen, F714<l sleepd}

wakeupE WHESI= FE APO|ES F3l oYy A i‘ﬂ] 88 =ola FUIEE 7HA

3 doly AFS Alest o]t ol A4 F7]E 1msHH 1000s7b4] FH <
SHAl thFst 7715 7FE 4= ok Wb CE yulo]as wju2 WES T A4

], dlo]E] AE% Event—driven 7ol 93l wjuwjZ(sporadically) &l d]o]

B7F 384 (bursty) &= ISk 545 Ak o= 7RIt

2.2 57 AY o]&(Cooperative Game Theory)

H&A4 A olZ(cooperative game theory) s ARgAb=o] o497 shdl &
Ae Aes gfHola g e o Al 23S S oleelnH3][4]
53 FeA Aol Y s 4 ARgAETe] 5537 oleAS 1HE
A7) wEell, AREAFES] MHl et AR HAPE 2 AH| 2] Akl Al 18
Al AHEE 4 UTH5]. =3, Fe A AYe drIAke] AR B ARTE AL
2 7459 s Al defste] Azt §85= Aol S AR Biel ol
A AdS FHHA Wl el des Sall A7IAE A em ko] Ee

o



3. At A

o

& Qe Az 2 TARE BEA 71
otk 2, AR5

A

o

westa 914
o WS B A E2E AL dE 2 asE
wsfolof gk

1) Payoff polygon : A2 kA

o

1=
22 RS ul, sldolelel 1& Adshs Weiael ool convex aok Tk
13 204 Ho]i= payoff polygon< convex hull= c}

hA

2) Security level : AlYe] A7} ojwl HES

NES Fale ARl A BAEE X
A%te] Z|golelo g AHolst) security level? =& HRME 3.1.14oA AT
AR ES i

3) Negotiation set : Von Neumann® Morgenstern®] A|¢tst Wl o2 3hojH
b 7 e FAHEE vt =& © e 3

@D Pareto Optimal
@ FHAT

5l security level

T

Vel Alrfelelg zheth



Player 2's payoff

Player 1's payoff

a% 2. F 9 AREA] WAFA A A

9 2004 HiE ule) o] AArAE UoA o HS WAk wrk. Ak Qe
HIAE A7l 98] A-85E A SQT payoff polygon el $ Ho| =m, A SQ

= security level= HolHt). o] uf, TA] M i ZEoll AHSHE= A SQ
£ status quo point#}al 3},

w3k WASAE T4 FdsEes @4 Al tigk siHol o2 7] &y
& WEAIITE AN AAREvaL diEsitie]. WHAFAlE v EE v

o,

&

1 &4 (

Agwstol] tfek B (Linear Invariance)
3) A4
4) #EA e dierse] EWAl(Independence of irrelevant alternatives)

Rationality)

(Symmetry)



[A2], Nash] SA] dFelA 47k e Y% UHA0E, Q= (z,y,) <
w, (z—z)ly—y))& HN=Z 3= polygon We] 24 3 4 (r,9)S & 5 Slrh
oz =2,y >y,

9 Al (r—x))ly—y)e ANZ = F H (2, 9)7F AT Felxle] =

*

3.1.1 EAA Y (Problem Formulation) 2 A3l (Bargaining Solution)
T MY THE WBAN 3HFAA UHsA FAsHe] A8 fsl = 2 F 7l
o] WBANS T3 o] A A& Al HAATI 57138 AL SRHAoH. &7

3} 213 A] HAIX] nstoz FAzte] Ak 9 y|tjo]e]S BF U4l YJrs AREE
7FAsth = v WBANS AR E 73 %52 Alde Fosie),
¥ 1. A4 49E e w9
%7 A9
S H AR AST7HS ddehs A2k 1
E H 7R A7 o]
P H 744 A3 U fufolx Ely] 459
D =) WBANO] Qel=

R 744 Ag7Fe] = allocation interval
o WBAN HZ4A A7 W

d allocation interval
ol WBANe©lM w1784 &3t ]
N Eds $HEAS neF 7FE
u A dele] w2 7]gelo)
H A4 AE71E Aol nleste]
9 F4E 7EA
n @ WBAN HIBA HAE7tel Fofshs =29 7l

©el WBAN H]ZAA 57712
allocatioin interval®] 715




¥ 2. WBAN E#¥ X459

Background (BK)
Best Effort (BE)
Excellent Effort (EE)
Controlled Load (CL)
Video (VI)
Voice (VO)

Medical data / network control

Lowest

v

Highest

N O O WD+ O

Emergency / medical event report

AET A o]~ ElEe] -AE9E
WHolth @ WBAN-2 A4 AE53F Yol # 204 B nle} o] o5 tin}
olxo] Fako m EY AEE FESISTE A A R del upE

»
O
>
-
©
N
ofy
ﬁl
B
rlo
=
o
o2,
2
o
-
)
=
9
sk
ofl
s
rlo
)
=
o,
[
[
Ay
<)
o,
o,

H
9] g ALt

wi:%i.szi T 72‘ .1;31pj =
T AR A s, EYF] $4EAE s @i, 9 WBANe|] 28h=
H 4R A$7re] shguke & allocation intervalell H]#|3le] &&= H2Fol}
©d WBANS] HAZA AFE7F dlolA g w2 allocation intervals ¢= 37|38
o &gdro & gllocation interval 21(2)¢} o] & 4 gtk



!
= Y4, (2)
k=1

T e WBANY i} 7k AR the Aot s, 53 dEdnE, slgelels A
7] g A gkel wslE A03), AW ek

lowest priority < w < highest priority (3)
0<D<FE (4)

webd, 77] th2 A e w2 sYolel g wlasly] SlaidE 5, det A
of e EA e WA A5 o] Ew
e AG)e B4 7

e
i
X
%
O
o
ot
ot
I
N
i
N
N
ol
N

ok
>
30,
v

E e w, E e w
9 = 9, = (5)

Phighest Phighest

s

T+ 7He] WBANS] Hef Meo] we 7|dio]eole 3 33 Atk kA, 273lA 7=
gk vke} o] FAAHTS AT e E 3 304 K viel o] dof A= 7]
dolol s 23k H o] Tz %4 S o), FHaake] el EA4s)
quo point, =, Z+ZFe] WBAN 4, joll th3t security levelS TafjoF o}

T status

J
51 So

w; w 9 D,

S Ea Ea J ° ° J
L ( w, +w w —I—wj) ( +D +D

; ;

D D D

&) E - - ’ * g] E . : ’ .
Dl—i-g] Q+gj D—i—Dj D+D
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i, joll tidt security level®] 2t& wWhHE Z} &3} Fo] L] FExjojiio
=

weh Lhrelzlt) ek, $-@derel

Agehd, WAY A= (maximin strategy) <
%

3l 7 drh WAL AR o] ofwgk M stelete ApAlol Al #H 4
el Hayg wAshe d=for Zldlelele max min u(s,s;) gkl €k ol=
Az g7 el Zldelo)s HAst A7l AFem dojx= 7|deld]
minsu(s s;)2 #k SoA Hoigke AEg Aojrh b o] EAlEA] &
=, AR g ES e WY AR security levelE & 4
AUTh T dFS ALY A Ao gl wet ALY FHoAxpt Zdisks 7]
tjolelo] dXA|sloof drh= Ao wH S8 = Utk security level> ARl A
2 Adeo] gEo] opd A4l xR HEf e SE g 7| o]¢o] JX|grt
a1 EgoEM 2kEdE ¥ 4 dth security level #S status quo pointZ ESS
24 29 1014 Hol= npel o] FA IS A & vk FHHFS dAsk

FEE Goy7t 7hsetal y=g(2)2 Foohd AR e A6)3 2k 2(6)
oF o] Ao | AAFE A 2-AA Ay 2 Aol o8 vidshd A7)
2o 2A(7)9 #s HUE S maxf(@)ol 23] 2 #E E=F & ok o37)A,
7,9 y,9 # SQE security level gtolth

g(z) = ar+b (6)
fz) = (z—z)(az+b—y,) (7)

AMNE HAdgor vres oyt AT oA 2o dgehe yak2 Wil
A FAAEE S Folde] wrh F WBAN i, j& AT 9= {s; s} U
Al ¥ABA AETZE Wl allocation
F e = allocation interval®] Zo], y

5}
=
= j7F & ¥k % allocation interval?] Zo|E <o]m|git],

_11_



3.1.2. AHE &4

el AR, 31 8 WBAN 8494 14 ATel UASHE olge
T 2 ﬁsﬂ B4 ol 43} 2] ) AR o] g

F 4. MRS AR AR

E

50 50
D D,=50, D;=30 D,=40, D;=30
W w,=4, wj=6 w, =4, wj=2
g g="2, g="2 0=, g=
T ST T T
SQ ;= 20, yo:% %:%’ 3/0:21_53)

LA Abdle] A 3l s mkek ol A(5)el efsf 7} WBANOIA &

_ 2 :
dd 7A@ gizg,gj—i;oi Ake, WA el o8] security

level, SO (20, ﬁ)i NEF 5 ootk sk j= B SRS EAEte] U 2=
oh w3 3614 Hol: sl go] FARTS z2t= dxfsies A(7)T 2
31, FAEe] Me= 2(8)3} 2.

x+y = 50 (7)

ZOﬁxég_l(%) (8)
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A4(6)2 AU b= gt @7} 93, G e A(De] o8 yake

195 S Q) gk WA, NHAFA el <@ FoHe (205 195)

911, i9 j

205 195

7} & W= allocation interval=>- ( e

)E g WA Hn

40
- X negotiation set, 20< x < g7! (%5)
= | _ .| 5
o] 30 < maxf (x) = (x — 20)(—x + 50 —Z)
=, ;o i — 205 195
% ——————————————— agreement poin ( Ty
o 20+ Ny
= =
i SQ = (20:7}
4
10 +—
x+y=50
0 : | : , . : . | , |
0 10 20 30 40 50

WBAN i's payoff
9 3. Case 19 Ul#15A] alH Abell 24

H

2 WE @ orh olA TR Hhs o] R WA Ao
=

Egjze] ujgo] AR WO g E AN AT 9 Eaautm %

I
—{o
I
.
T
o
R
__)&‘
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at7] 9lal ik j7F Wl vlER A AE REE vro] AR & 5 Sk
T A A A B AT 1 6 B2 A4 ARS8
ol Al iAo ®E we s FEEES gl & & ok =g @ WBAN ¢} g
7} wEalobslis #HAehe] allocation intervalql SQ #hs AlYolES F3) A

2= [e}Ke) 2~
d eS¢ 5 Utk

! 000 = 250
maxf{x) =(x = -4—]—]{-.1' + 50 -T]-j

t 3
4
g 30+ e 23850 15100
' agreement point = ( 779+ 779 J
— J
=
% M= - 100 _,{.:5&)
g negoliation set, =< x 5 g 5
1000 250
10 <+ Do i e il
'? {41.'1"']} I+J-’=5'3
0 e ——— | | —
1] 10 20 30 40 50

WBAN i's payoff

9 4. Case 29 WHZA iy Ak 4
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3.2 F2% A (Cournot Competition)S ©]-&3t Z&EA] »dg
3.2.1 QoS BAS 9%k 834 (Utility Function)
e Age Al Relsie Aeldrh 1B A AEE dnan el &

Lok (utility function)ol] Al zprlo] A& 4 A& o]9YS HU s Hlolt) o]

= J2A Adelor 547 Pde vE2r 514 g5 A o] def
= LA Far Aile oleuks SHistshes WHolA Y, FE2k AlYdolEL A
ol Hders argstar REgeta Al Aol e = Sl olole SisleiH, Al
ol tre] ARt EAee A 7P FEAQ oAbl Al B olols I
T A ST AldelE We|tH9l. WBAN Mol QoSE 243 98 F2x=
BAE o] ggt BEly wWeteA= HEH(throughput), AIA17Hdelay), E&lE 94
=9 (traffic priority) A 7F4 S ElE 118]dte] QoSS HAE F JrE rdy

@

TH10-12].
18 504 Hol: vle} o] IEEE 802.15.6 WBANS MAC %04 H]AA
A FREA el F 719 WBAN AREAZLE 2ARA 9] AST7Es &9 e & AES

mag gk
_ Duration of contention free period _
D} D} D3 D! = p}
di d3 d3 d}
5 5 < »l
allocated
— — —~ 4 by coodinatorl
| | " allocated
———— by coodinator2
t £ £ tr 1...11 allocated
by coorinatorl — >
time

19 5. WBAN Modeling
oA Z+zke] WBANS & vk dE 3F UlolA Zol7HA
dbd oz shte] ©d WBANo| d&EHoz AH7Hs v

, TFHE WBAN?®| A% X[ dAAZto] A7 ¥o] WBANS| AF A &

_15_



(traffic priority) P, L' w144 A% 1b o] 2 we A% 7o w49 &
NS oujsity, 13 5o Holx= upel o] coordinator 19A A% HES
WBAN 19 HAA A% FxloAe] L'S 40]a, coordinator 2004 AE wke
WBAN 29| H]3# A4 L7kl Ae] L2 30] Hr}

A& sl 5715 b vAA AF 711 ol & WBANo| & w2
F2re] 2ol VEpdTh ol 03 14jole] Bz EnAN 08 A% T2t
A8 g wA R e UEE, 18 WA 3% TS Bl WBA

dd wol ARESRE 493 Uehdch 08 A wAY A% 77k UlelA de

Z
2

Lok 2o of
1
il

1 &,
Qi:mzdl (9)

= G- M3 A A7 el el

Eg e AF AAAS dEhdl= Aotk ok WBANS| @A A A 1 gk
& dests EYEe ARl dztsith webd, Ed

of AAAREE areste] RElRstojof gty X|[AARE 3 03 1ALo]o] Hupow
UERHAI™ 02 AAAIZE A glo] A dErgte) Azt g wie dEE =

M D (10)
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o

T

-
1

5

re

A
ful

(11)

$7F =& WBANOA ¢

o]o} 3}

T

demand 3f, &Y WBANo|A ¢ HA &

1

R

s

S

1
phighest

A AR A DA =]

o

T

P,
o]

A e 71d o9& YERE /838 (utility function)
[e))]

WBAN©|] 8-

(o3}
=4

71 el

1

T

=

A=} 07}

Al <]
Ay I F

ot

)

<

A

s HE A

=
=

12)
(13)
(14)

1
™

+arctan [P . (@dem - @req)] *
1
+ arctan [P * <@dem - @req)] * ?)

u, = w(®) » u(A), with

= 719] WBAN 3404

o
xr
il

]

_17_
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13 6. Utility Function

tol Aelel 2(12)04 AAAZEe]

2 o]gs

Ak 2(13)3 4(14)

HAl ) whepbA,

5]

shel A%

=kl

oF

2A ol o e ol

=
=

il

=3
- =2

doll =

A}

el

To-

—_—

o

2 WBAN 1t} ¢

WBANo] th

= 9

3

sEOpA Al B0 17 60l

oje] w3t

Y=

|

A

o

whol 2ol EhiAl Hr.

A B

o ol Al AF<A(

z

] o]
b B4

2
o] 42k

T AR §

ke
T

A=

2 goizxslel

) A9 2] Qo] o

A=
Ry

g

s

e
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Abstract

Coexistence Problem-solving by Cooperative
Game Theory in Overlapped WBAN

Environment

Sangbae, Shin
Dept. of Computer Engineering

Graduate School of Kyung Hee University

In this paper we propose a limited resources (contention free period)
allocation method for reliable transmission in overlapped WBAN (Wireless
Body Area Network) environment. For efficient and fair allocation method, we
consider a nash arbitration which is based on cooperative game theory. This
bargaining solution through the nash arbitration ensures reliable transmission
without a collision between two WBAN'’s contentioin free period. The decision
of our method considers the combination of device priority and allocated
intervals in contention free period of each WBAN. This method based on nash
arbitration ensures fairness and efficiency. In addition, we address the problem
by introducing cooperative game theory based on the Cournot competition. An
approach to model such a competition scenario is the static and strategic
game model in which players try to maximize their benefits. We define the
utility function for QoS support in overlapped WBAN environment and analyze
player’s utility related with QoS parameters (i.e., throughput, delay, and

priority). We verify that the player's utility increases with increasing
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throughput and decreasing delay through a mathematical method by using the
Cournot competition model. Finally, we observe the change of resulting
utilities according to demanded throughput and traffic priority in overlapped
WBAN environment.

Key words : WBAN, Game Theory, Nash Arbitration, Cournot Modeling,

Coexistence Problem

_35_



2, dolu, clolalz, viEtelA & Fo] Bt

AT L wpx 3 A} =

AR
e 2, 7

Ewowéawg%ﬁ %ﬂﬂﬂ%ﬁﬂ%m%&ﬁ
AP 3R o KEROXO —_ i <A —~ 0
o L —=] = J7lo€ . _6LL:7EL| —_—
\WL ;Oﬁ w:.m ,W.:L XL O Eo ,‘w @ﬁl du Mﬂo 01_ ﬂ ‘OI UL ‘ul OL ﬂA@O 0
Moo X' <R ﬂm_szT.ouT_@rﬂE%ﬂﬂ%i
S L I _c%iMaﬁﬁo_awoﬂ%ﬂﬂ
FET st el Toyigwg ool
) — 0 L —~E
Nl I R . ey S TR NI B
Wy & 5 %0 KO 1 m g o © g O - 9
oA e X < A P XN X Ho
WH o_.D vﬁ ) :i ,ﬂl X AL. = LIS ﬁo Gy o =
oo o w T g WE AT RH L PE T
E‘L.‘MVF‘ILL.,X ‘leMO‘LlyX — =~ 3-1 .
Ho=< Tor <4 R ~ o — 0 N oy
T Y AN
0% = . ZT O#E ) E#E ' < o A ‘mW T =
o BE ¥ PRV T YT R DS v
EFSE RN S L P
= T — = b0y 90 9 — _
ST ETEER anmupntoiwsibe
T Rm e T o o T g
~ 2T HT.JVLETMQME,AA W OE M
AR N og o L S T Ay e oy ™
oy M do IR gm 9 N o R om T I+
SR S I ARC e R
ELE%MMHTﬂE.EEulﬂHEmﬁ%x%_ﬂu%%
R il Il e W . T B
o o =~ H o T = 7 3¢ up Mrm 1__ro_. o) ME R y,No
%mm %mmﬂﬂuﬂwwﬁ Wm_s%ﬂr.ﬂdum@
gy Qe o H o Ko XN T
FerRbRTUY o ST E D
X " 2R D D oA = Ju Nop
7ﬂ%ﬁ%m7uuﬂu_/xE_,%%e%mw%mo:a%;u
_El B° Wﬁ MMW O#E ol E ﬁl ﬂME OE M O_E . ;oT_l N E-ﬁ o Of ‘1;|L
L N WX gy W e 2 X
ey i T N ERER e
I A TRE e S S R
BN BRI g I RT My
—_ J = p 2 sl T = 5 N S o= N =
< A o o & By T o BT oo XN
.El - EE 1__/I 17rD R IR H_T 1~_/I BN T . ﬂu H.I 3 éo o
o N L U B
PHTREEM AR AN T B E T EETRDT N

o}
=

P
T

SEET!
ZHre)

F

o]
pl

T
a

ol 7

=

HU. Auyse)

ol t) thA|
7} MESL A+

=5
=

[e)

=

(3]
S

=
T

=

o] olojd Az} WLLTh

ofg] AujdEddAE AL
7}

o
RN

1

s

2
_36_

(<]

1

0]
T

7 R o= A=, AL

o} wog AR MESL Ao =4

wputos AP £



