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Abstract : Effects of Shoe Wedge Use during Stance and Gait Training on

Balance and Gait Velocity in Individuals with Stroke

Somporn Onla-or" Nrrongrat Sawsttiksnon** Thongin Namfun**

Individuals with stroke commonly demonstrate insufficient body weight transfer to the hemiparetic leg.

Asymmetrical weight bearing can cause loss of balance and fall. The purpose of this study was to evaluate the

effects of shoe wedges use during stance and gait training on balance and walking velocity in individuals with

stroke. Twenty volunteers who suffer from stroke were randomly assigned to either the experiment group (n='10,

mean age = 53.7t16.6 yr, time post onset = 20.714.9 days) or the control group (n=10, mean age=59.0t9.3 yr,

time post onset = 18.4+7.5 days). Both groups received a rehabilitation program for hemiplegia 60 min a day,

5 days a week for 2 consecutive weeks. Only the experiment group wore an inserted shoe-wedge on the

unaffected foot during stance and gait training. The dependent measures included 1) weight bearing on the

paretic leg during standing,2) balance ability (Berg Balance and Timed up and co), and 3) walking velocity.

The evalualion was administered twice; before and after the rehabilitation program (without shoe-wedge).

Results showed that after completing the rehabilitation program the experiment group demonstrated significantly

greater improvement in weight bearing on the hemiparetic leg 1p=9.961, and Berg balance score (p=0.05) than

that of the control group. Timed up and Go of the two groups was, however, changed at a comparable degree.

The experiment group tended to walk with higher walking velocity than the control group when commanded to

walk at their preferred speed. The results of this study can be concluded that an inserted 7 degrees shoe-wedge

on the unaffected foot during stance and gait training helps decrease weight bearing on the unaffected leg and

increase weight bearing on the affected leg, resulting in a more symmetrical weight bearing. lt atso helps

improve balance ability as administered by Berg balance in which both static and dynamic balance are

evaluated. Bult Chiang Mal Assoc M€d S.l 2006; 39: 6l-70.

Key words: shoe-wedge, skoke patient, balance, walking velocity, rehabilitation program

Oepartment ot Physic€l The.apy. Faculty of Associated Medical Sciences, Chiang Mai University

Department of RehabilitEtlon Medicine, Faculty of llledicine, Chjang Mai Univ6rsity
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x2. LIJ SrLn:3J n 1:1'{ 1{v'{ fln'r 1,'{

n{rnrrql ld'firnr:Tlnorr l:-hunrr:nr unrr^r

" - a4 - aa
:J111Otlla Ult Rn 1}l(11l TIJ zu lJ't U 0 e.J y{',l0tfi:nSn

-aau:!na!o'tun1tlJu!todau1J0q0 nltuonal tuo
A-a,Anltaannlannl0lytan1:5nul n']T nlfldauu'lljgt')
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tlr,lrdur Anon .: -r]nnr:n:loir'lu rfi riiurrnr 40

u1fl ua3 zunmnuu tJnuL tJnn'tTYlT,lstl Luvtlull
- nrirrrrirlufrsvrr.rqirr q un;-s.lnrGu riluL'rf,'r 20 ulfr

e, a, &i Jr &
t?tuLLlurlml nfl{fi1A 1 51L8J.t O0'rl.[ 5? 10 A:.r
._ &, v, ..,
(5 nfierad qiririlu'rsu:L1ai 2 dr.lorri'6o oia niul

r tt-- d, f
nci yrfldo{ '[ri::rn1rEn01 [ :ttn:8Jn1unlr

. - r* e ae
11 1 1r O lll A t.[91 fl 

'|'l 
li fl 't lt :11 l.l 1J 1 L a tu fl 't 0t o:{ s n
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LUUaUnlJnn o11l q ri Iar td[tzuu:a { tYtl lt tJ o?'t u

e w ad
d'to[0unLq'an[n11an1111n?13JtLtn (11,1!no) tll1J[u!

tin a n uu zunuu runnl:T:no? Ll.[r'tuu Hnnl'l tYr1 Lu
at Y:

l]fll]lno]Jq Un: ntOU 2U U']Y1 :?tJtlllll?A'ritflrnflU
.if , Z - L, -'

1 11tU{ OAtU 5?3J 10 ot.t (5 0'5,100fll10114111U::Us

ria1 2 flr.lo'lliaogi onil-[)

3. n?1 a1o15u.:(irrirJ[riui :a.:rn'r tros

n ?1 rJ fl a on-urt ;fl n iqr nrj:: slri'r o{ n1tl"itrriu
dA.av" ! -: a n tnl [l:l d't q t a u { n tv,t 0 t14 H 1J'] l] a {u't 14 un ! u1JT

-! , a Nv' - Y
?r1,r LL:.J {1l1nUnn) tolaUA{ tull tU:tOU?nU0nUlr1,[n

;z
N'11.[1J111n0AUB:,]tlt tJ1n11-[ qaiff'tO',l'ttJd']OtAU.l

a;2 i ; q

Ytt?{u1julluolYt't ll tJ'll'tLixi0gltllRUn Lun1fl 40Lll11ldn
.l J r.

LreJl1r [O AUln [tnO1 nltflnHlYl1.]'r1n 4fllflO:

1a.iiiarlhlur{ornr:rdurarou n6rnvirorfi nirfi ooon
.. .tt rr -- A a .l

10.i10t?]1 (ankle eversion) Lon't /.2 0nfll 5nn0')1l1lu
aS"'a?n! llno'- trtl,lTlj tunllgnBlunr laeJ n'loLaun

- Lat,-, - S7 0,rfl10nu1[an l rlluoufr:1u n! rJrll u uano]n
J .,r -anrflgla'tn1JAlOLaU': LUnTf, nl9lUAJt!UlUYlfi Yl1.i!61

, wa
a0n1Ja{1aLr1 q.l sll.l n u1ll eJ n! a! q n'lt n'l:v{nnla't
- ,)
darrirfr o:r r:.:rurn lufr snr,:fr oda$irtfr (ankle inver-

; a er d rrE
sionl flo141un'lt n0;lllj0lnnltU1,[ AU9.lL?UUu tql9

oi9{0llu1tllun'tTtJntou 1ru: zuna:lJ '10 uIn;Hrl ula u
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nr:?tnt1vfi fl 0{an1{flo91

q1nr LLonchi::$'ir,: ri au*ama'rtoiSd:l:un:r
& ' - 'Aanltllufi fl n'r 1 anfl ?lrL)rqn]J't nlulun 6irJnlrqu

UA;nA YlOC A.: n'lnU rOfr A!R?'llJltqnq1':1 8nn'l:

'A'-dr! s uu|,ru d{n1u$0{nl:viuvi fln]9{9r1uI TttrTsJ

r:Jir-ufi ur::n'irr n rirunrr n r: un:n eilvro n o ifix udfi 6

Independent-samples t-test liltluofirritdrdrpnr.:
-- / oflnortlo! p s u.u5

9JARltflngr

ryrrjl:? n]'flncr

dltirir nrrdnur ::na:r6i1 uriliulroud ao

4 t ;vt I

9r1t1{ft I IarJn ?t 1a,:t]t1j'ltl nlTflnB'l
'iu tu

t)ta
Rll0{t{Ifi unu fl 'rfl 1{ooltlll{lr8lyuu

A: d ,
uJ0 fluflo L1J:ttn::.ln1:llu1,{fln1 n0!flo d a,t
):

nrrilo u n1:nrru-rxun!ulr'r.lJ1n o ou!|i.rlu?] ruJfi u

rfildu g.as+o.o% l orrir n rin or-':I o u riourSru
r, 4 , ; llut[m n'1t1{u1lfln1 flllidunlt8nul1lun1Ju1']1J't,t

d auu:r lrir n-:.r 33.s+ 1 o. B% 1 a.r rir rrin sl-r rrn: r n'r
j r, J , a , e
fl uno I:JIltnttl n']t1t ult fl 

'l't 
ll tJ o1 |o0 u IrI nu

42.g+8.5% ri:uniilnrunrfi ri'rraiunr:a,rdifi fn
!ur1li1,r ri 0 u:{1u1 ru:6uao sn 3. 1 t7.sX rd oauao
r, J , 5- i i t, A ,t:Jl[nt!nTfltur fl nlvi to u n aur:rJ t:l:LlnrrJ n']rfl u9t

):Rnllillolton!n'tta{u1 un!u?J111na au$'t\tL111nu
.!

41.1+'1 4 -1o/o ?Jongrruno? ua:uanfl1rf,o [ :[n:rJ

nr:fr uri sn, rr iqir roi a ryirn-u 38.0t1 2.7% n Rnlt
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16aof,rtan ,irururt'rdu 20 fl !r 'r!flundun?rn
10 ou lrnrn6lsJroaa,r I o ou IouturLoin;neil:J:rnol

oirurnstru s nu tta:rnsy6{ s nu riapnntrl ro.:
a&A

Rt1l1:',t n1tflnl'11,|nflAnnf, llflo,] Luql:'tn7l 1

,&;
u n n15itfl :'tcfl Yt'tnfl n$1^/111"r'lll fl 0,!n 0 a't [Jlon u

eaf 3 i
lln:t:lJ3[?nlT0,JIno l:f]fi 0 aor000fleJan L uqn9]1nnu

- --. f(p>0.05) Lo un6jrJroa o,:fr or qradu 53.7+1 6.6 iJ

fi::u:rrnrra-.:rffol:nl nao 16ooar o,r 20.7t4.g iu
zA

eir un d rnrrnr:fi ar u ra6 u sg.otg. g'rl fi r: u:rr ar

ua"'rrfi ol:oraao160ofrria,r'18.4+7.s iu

?E1l.t

, a: r * ,

1lnfl rlYt1{dnor,lu'l'tt om{flo ul:[n:un1:y,{uy,{fin']v.r
: - ;t Ann nqna{ n1:nilrunuul11jlia0u$:,1tltsJlluut0

t ullnllnouL J tljtttntumSHn lnnllna nluo aul{

sJuUmnr-xYll.l flno (t=3.94; p=0.00' .

c.ln H?tllfllflOlr
nrrl15r tod alunr:rGua alfirririrlnr:fi nrr

t a d , c -;,11{ia.lnfl urunlfl!duulua{ lul:o!ylR0umn$on01,tn1,[
t -^" f , J
[olli'tultnnffucto llJ:ttnt n1t]lu?ifrn1y{nfl3JYl0 0 a neJ

^ ;t
nxru!:?1un1:[Aurfi rfi u t t.g rruar:turfr (riau6r:

4l :*n:1fluylanrn = 12.914.8 r or/ 1fr ra".:Ruso

I :rrn:r.r = 24.7+12.8 ruorluri) lurrwdniil
fl1un fin?1!ri?radrlun'r:rGurdodusol :un:r

n"rurle ndiln?!4il (n = 10) nq&r4oaos (n = 10) pvalue

o'rq (ri)" 59.0 t 9.3 53.7 I 16.6 0.39

rrn (u€{ :!1tJ) 5: 5 5:5

rrsYr.Jn'rud{ lfi nlrrr (i'u)- 18.4 t 7 .5 20.7 ! 4.9 0.42

t't{n'tg{noourrt.t (1e't :{'rfl ) 6.4 5: 5

' drfiuan.rrflu rirro6fl t tlJU:.11n
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ifi :s stYufi u rqun.rrt:l 2i49

vro o oifi n: Ltuufl ']r fl'r r:n'[un1:yr:.tsilrJ:criuorn
; t a - ; r,berg Batance tllt tJllllttJ 0 t?lu! n! n auL:8J !u:Int8.t

nr:f,lnrrnnirneiln?un ad1,riliu.irriomrIsfi 6

(t=2.09; p=0.05)

-* r ' 4 , Z.
n'r u 1,\ fl n fll,lflo [:l: Intti nltl^t1-$j{ flnl?{Yt,1fra{

neilfirirrrnr ra6 ur o\rnrsyroflaL Timed up and Go

aoa{lniL6u{niu n rir:6 o n ii l yro o o.r fi r'r ar ro6 rlu
n1tfl Timed uo and Go nofl,i 16.2+8.1 autfr

(riounsJ L!:LLnTL Timed uo and Go = 45.9+16.1
-:iurfr uo"lRunol :[n:ri..r = 29.7+16.1 iu']fi)

a ;i,
fl?un0&r'r'tuo tJt?d'rtflnu Lunl:?1T Timed up and Go

aoa{ 14.67110.0 ? lt (naursrJ l:lrlrn:rJ Timed up

and Go = 58.5+36.2 iurfi roirduqo}Jrunflre =

43.8+29.8 iurfr1 zu anr:i rn:r:ririo:; arr.: a66

nrirrrarlunr:vir Timed up and co nruna.:duqo
i,t

IL r rtnr& n]tv{1{?i flnrnrL orrlea.:ndruao ollu:;qi:.r

lHu0 lr r $eqrnr:r:16uuI airla,iri'ro-xu:ddnB1n']ulrd-{dlrf,olj:un:runr:fruvlnnrr'{r iu rfiuu

:r?r?'rnna!roa0nttd:nfl n?!n

2l:gtlmnuaflr:lmnul|U{lx

4 , ;t
nlry{l{?lRnlyi 11.{ri1lu 5.719.0 r otT/u'tT |'ounau
: f ,r:r ur:ttn: stJn']'rr.Lt:l tunr:toutq6 g 1 3. 1 +1 0.4

uJ6t:/ulYt ua:r 0,1f,1{f,o LU:rLnr 9 rn?'rlrt:1Lun't:

rdurrirrir 19.1+13.4 u.ro:/urfi o drll:fiorr r
a.vrfra'r{arJn li ra:r;ri zu arr r afr6lrui1hifin11rJ

--& s, e
LLono1inuaul,ttiuualntu't{Rnqylnud1u141-[n01Q
A,.it a.l 1nlnfl1n11 |.|.LJ5lJtlUn']U Ll-|nfl ?1fln

O?lllfrllJlto [Un]t :{91? (Berg Balance Scale

tlov Timed up and Go)

n"!fi 6i,in1tAno1 [rl:un:rilur4wnrryrIir

fl:rluu Berg Balance ra,:neir:nooa.rrfiudu ', n.n*r.a
r , i r, 4 , a An;tlull to u n aul:u LUfl tn: 1t1.[1,{ fr nlvtSJo; ttl{u tfl fl u

Berg Balance rvirri! ZO.O+t O.s n:lluu Ltac$0'.:

Auflo[' 'run:ri9u 40.518.4 n:tluu d1un6i fl?:Jn

^ :t
sJfl:lr u Bero Balance r'!,{ 1Ju 13.017.2 n:t[l-[u
r , " 'i a ,lounau!: l' :LLn: tlul,lfln1?$J6r:lruu rqiu Bero

Balance lvirri:.r 24.4+ 1 4.3 o,uuu ua,ua'.rduao
^Al :qnrug 37.4t15.3 fi:rluu fr $]nn1:arflt'lrliyr1,t

, A: r, A ,
flnoTm?'r L afluflo LlJtLlnJx.in1: uflRn1?{nn

%BW

BBT

TUG

Exp

NS

ie
fr'kjuornsirlniu (p'0.05) rn 4finrnfr 1 uao.rnr:

r!6 u uuu a'::r a.r o-r r,il#6n o.nl,., r r-o dr*qol : un:r

nr:fi u anl'rrGrrrfr l;ll*rirrndrrodan!ra:n6i!

n1!n3J

rl3lrnrnr:nuirulinrlmrirlri auu:.rru:61 6o tfl uia ua:r oliuu-no-r
nrluri':1unr:r6rriadruuobir6unrr:n:-r'ru ixri?uriju tr:ar/$ifi
Berg Balance Scale irrirutijrrn:urlr 1n:uuut6r.L 56 nJuuu)

Timed up and co fiurirurfluiurfr
ndlnona.: con = nsilorrqr
non significant * 

= iu"urhn"rlvrr,rs66fi p < o.o5
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aR:'lufldn1:flnu1
a A. , ; v dr.

nltflnt'1Ytt.l1uu1l tll?'tn1:fl n'![1t4unr uJfl oa
, & e, -::r?1n11?tnfl ai1,T,tuJufl1!$qrfl1fl tr1l0nn1fl 6tunt:

I !i! I AanT{ql In3n1:flutut]u'ru t:R1,14 ao [fl 00fltJanr
- a-,,, e,, - y t;

a1nl:0&ll,{100tn.rn" tla:r{!']u nnnu'rlrun111l'11J1,1

-a e z -: -0auufiuounTtflnuml,inr{?nnlnnuu6n 1:aluu1}un

lei(") Iqunr:dnurra.r Turnbull lln!fl 61.[s(t) rrt.t'irrirhu
O AA ^ : , A
0llv{101n:iqntJnl:AnUl$Un!'tl'l1l'l'l00U[[:nlqdU
, : e v A q --:: Tlu 36 % 1A{U1$UnO?.rn LnA tO Unnut{ An'tf

a ?.3A ; r. &ffnurnfl[ffrrirdorfi L r$n: f,u flnr r:' ?ufi

n1:andlxfnuu1l11i1n.iaulr:,r :!!1 37.3% lun1:
a Jl -.ffnBlu Lo*11,lann1flJan Constraint induced move-

6l df ad.t ! 
','ment theraov lj'l1l:3 u n ot Lx Lo u ?t lj't u't u 14't 1f tvl tJ ll I u

o trir r rin u ul r rir,: fi fi u: r 1rir.l rJ n 6 I lra"rio u n r
:-la

L[arflnl-|''tfiun!u111J1.ia0 u:{}J1n1lu 5.J01nnl:
A /, A A\v ^agn l*'t11iJ'l1lll']l /! 1't: rn't:111{\tYl Lo t{ no o a n't:111?1

a ; neA- z ,o, - &
1t'l,tlt ut, l1 u ll1lljllat t ?ulo?1 n10 ta u.t'" o\r1-{11

lan.- : reln,
LUn'rr6n]4.r ai tovrf u'ro1n fl L ll HiR.] 'rTn tlrJn rou

' e A1
to tllurLHuraJ tr"lt1lJo?1ti n10 La unu"l ll't tfl turan rr'l

1ailrdr.tfrfiu:.t lrirr:J nfi1 rfi alriqri:J r l ar rr:n
;lnrdu laici1u Loudln oaifi'ro'rrrororEurfr 7

a.rfll6nnlr6n$rr1n6?n affr (o51 a nl"a rrirlur l o:

n1:r6u lldlnu nio:fi nr:iq oon1Ja{dor?i'r (ankte

eversion) ld6t 7.2 o.!fi1('1)
a ,;i

?.J nn1'frnu1 :JilrI aRuco Lr]:un:rnr:fru
t , ^';,-d Xflfl1 121J?U11n60nnfl fl't 'r:nlou !ot:']ljullor n'r:

edz - :
?1:io'10?Jll uqnatJo'IJoutnltan t14un!ull't1j't.J

douu:,: oon.r rfinrio u ( 5;ri1{u avol lurLr*:fin{l
- : ;t,

Yloda.l nl:n,:'114un 1,[1l'l1ll,taautt:{11,{tJlull;: 1 u
9.5% [o:rfi o{rliBriarl1itfl :1:dr:f:arrfr uln':rl
uonoirmrrafi 6r:.rirnrirnon a,:fi nr:n,:rirrrinru
Tlli'r'iaisuur{t rru:0ulrnn'irnd:rorrorarirrfi ria

s,
rhriqnr.:afi 6 uanar nfi n dmo n a.rfi o':u er m:nlu
nl:Yt;,to"l irrfi oix lj Berg Balance Scale 6nir
n{rLnr:-rqlari'niriurh n''ryrrr nfi 6 dnrirn?1rr rhlu

- !.d
n1t[OULtn;l?01Yr lft nl:?lofla! Timed uo and Go

vrl'irtriinru uo n oirrniua drl iriu rh riru
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lrlluto ]:txl:on (Task specific trainingl ir n"unr:ld

Extrinsic Feedback rtiun:conmr tniotdirirnfn rro:

rirfr,rornrinnraarnrirfo lunr:n*oiulfa"rjrol:n

fi fl ao 16 ao fl o.i fi nr:alrir vrin a dr.: sr o o l,rli1lqi
d , d 9,, Jnw

zunon01?narJU?u?1 toTlrn'rSatno'tu?tro{nfl 1? n150,1

: - ;3u'll4un! m11naau[:.]Lyt ll't{!tnn']'tnnllr H to:!
d'ivld_n1:tln au'1ihnol Extrinsic Feedback tt

d ! -:nr:a n t.:rrra ro:o nt.ll-r'r r n urt onl n'ol nr:ld'rto{:

7ln 16ud.lnT :rGurilurirur.:r a al aol a,t ri ? ul:n
a &i a S

fi R0qtn 0od 0.r fl ')u t14I_x o{1+1{Lunl:fl nu'tuott{!

t-{? i ui J Lo},i u't Ul lJv\1'l rn't:aur ua n L uaalnn't:[a

ExtrinsicFeedbacklunr:n::qiunr:n.rrirurinrurr
I I - .; 9.tll'ti a outt:{ t9 u Lafl't: tull f[:tou LttJun:ait1l'tLl{

a J- -.n1:6nBrfrnioLil lntrinsic Feedback fr naud':u16 0u

flir yi r o r: a,r rir u rin ! ulr?-r.r ai a uu:ilviaJr nduuo c

] ;a
nnul$un!1,[111j',rn!no L1lua ua{ tu?lna:u1!nr n1l

: - , & a J ez ^dnul1,1un lulllYtnflan1JTn 1.[0 n 01 n un 1:r yt 1-[9.i 1

d oqe!! a d r,l .e
LStt?t't uft ?'t tJ t0 u J 0'10ltl Llt t,lL? u tnofl?'t ti:fln tuuun,l

e Aqv tue: irr 6 u urur a r rir ra fn r urr 6 nrir,: fr.:lfrJlniu
-;e- a ei x

tou1fll,{13L1,[nt Ytzu:J1u nqntt3ln1:Ltuutllo:tu
.t;jIt,t'r1{ (learned-nonuse) ?n 9n1l111,1aa tL:n

e j -;
fl nun'ty{?'t03:ljll't14un10.1t1,Jn1u to n1:LflLtuua

.::airr1n0r51uno rlqnfi o.innl?Rn zunnt:flnljlu
a A, ,".,. i

fio0fl 0a,rn!n15fl nB1ylr.{'ruu't'' "' ?1}t1J11n'tt?'t.tlj1
;4J

1',rnl.Jt[T\:]Jl.[steo lJ1.[d 3J fit 0 n1iLllljO?'uJd,]1J 0,1

'::an r111'lJ01'111ntJtttn5't uaqnT'5d{1l111 n! ?J't.u1n

A Tlq , A
lt:n to Ll{rlnfl :.inu1j'r n0 nluolJ7t1l!1'ttnT:dn
:-eull{Un! 1111n 0 aUtt:.J A O n{ 01i tuo.:lj1nln nlT

3 ixt,r wl,{eru'r n d n::ri nlr15rufLri'Lf.:ru neirr6a;ir-hr
r,ee i n r qe, z )d
LO140l'.l{l1l n !: tUnl't tn d 0u Ll.1't Io u Lxtt,l n1uq n1l u'5n

(rirlr.lnG) riluud-noqrfi onrrr:ro uiu
q r .;:
tuo't uo11lr R-tr.l'rTn lun't:?1:.J o1]l!1't uJ 0 fludo

r, 4 ,lurun: nl:ymliflnrn nnrrooa.:in?1r,m itn1u

nl: r,tei'? r;liusilu Berg Balance Scaterfilduorn
. .i t'n0 t:lt tlj:lln:! n']:H n 1nn11nB fl?]lfllaul,rljuu

--i z da 14
mnrunl{fl no tu?J0$1111f, 'ryl tt tunltIln'ttytoRa'u

Timed up ano Go finr:r i uulr n,rlut:o"!fi
q ea - Z , ; a :a .e
tnfl tnu\tn 1l]fl 0nn0u fl1tll9|nn1:fi n1*luLaan LTnl:

A,
runl:ff nrJ'ryrr-l'l.ul'rHrouua:n nr:') ldnr:iln

68



2ulrflnninfl 1rxfl riri0ifl ri

i:l rfiunr:r:'t Er-rn'.r e a r u:.r r uriir o; fi:r s ltu'ir ttr tr
e L v e .o q

rlr:LrJunTtfl ':nq?r.: fl a{iuoun?'ttJ fl vi t' nu Lu::oll

n.:{'u) fi rfi arornorritl::n ar riorLro.rnr: :;1fi unr:
- ^lafir{ oii flo {aflo iifi o1r ru uo n eir 

': 
n u nt:i::tfiu Timed

-. J
uD and co oJtdulutia.rt onolrr: tirlunr:tdurrn:

nl:r:.l6 sl|yhm.:6i tfl unr:rj:: 6unr:r:{el-1lJ [1.{:fi n]:
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LrmfwYt Bero Balance [tJ n']:!::tuun'l5lo1{ Lta;

i rr ar rrirrrtfi urrio': eiaurir.: ria r ua n.. nd

a.:rirl:: n au a': nr: :: r,fi utlfi n o:i oir u nr: :: rfi wY'l
,; ;a

rru:adfi,: (static) [ro;r Jfrfinltti6 uusi'r tt]'t1i{l4{

igfl uririx.rlroidr{n1u (dynamic) n1tfi e{dnT idnBld'

r4!fl ?1llLrqnsi'rnl:v!':1.:n6i tf,r,{'l: L$n1:Ylofl 0u Berg

Batance 0Ta Lilul:llei"i r n eirvro o orfin?1ufl'ru1:n
,; a! ivr, A a

!un1rr:no11$aauu{o11l{LLoun NtJ']nl10?lnJt?l n'r
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