
ru$u|nBuLBt/tuL!4tt 3t,|rLl/LBl,{L:ru U LBLtLLEL0"e,ULUB3Lh,L@

mLUUnLUnLnU UUf'|3n ( e^Hp e^rleururla) Bpl N@nBLum3LUnLUnLnU U]'M f 3n

(e^up lsrrql) BLn:3uNL0unLUnLnvuufiNsn (e^up re8unq) onnuuLt

nLUnlruJ uj,rr|311 nplulg .(e^up) m!311" rLL.rJr,L (ee L : Ltsz) nLNpItb

Lr4uirosrl ,(e^up) nuul,Mr.sn" LLL.rrs,L (r : lzEz) NLfrLu ru fu uuarr.,tgr.lnn uurup

nLBLUf UFnnBU FlsLUULU,U U1ULA,A,3[4 n]rnFl ]@lrulB 0l4J L[,tr]p]l me,3NU13Lp

n@sNLLld IBp1 P fUn nq,1 U@tlB LuNQ,UULnNpfE,ttf UftllnBuFlsLUnFlbL@|E

ni4rGutfflI (snlnurls) LitfpBt4N|,tnnnFt L uhn;uraul@Itfa,nunsu3LunFl

r/xcnln@uur @sklt,tnouulsLuLrru]LouBuNt NLrrum. t!,NEltrSl . ngsuL4bi,r,

LLL.TJ N LLrJBLBtu4l (e6B : e oo L s33rg; puuflluL[,uG,n nunpr uulpluuuuuU

Nuuu NrlusLUMNoe ruou u Ubrsbsul [n!luEgnB glu ur,rg prr^upgrofu w^rJtiluy!
rc,rune,guu br"$unof ,^t4 

"Bl,!B14l!,ln[4114u1Nr3u!,Ktfr@ u,r rnuhne uuer,uu @Q,]uun

Au,rLB@lLnmscUu [1,r" ur,n^u or:uln!,1r]Luu4r4l ( L : rrsz) iryrgraul i,t,tnb

S fry N @p u u s u l E",^Lo 1m ee u u Lr u r ro ull u s L n L u u B ui L [4 
ln 

Q, u rJ 1 @ s 14 L{n @ u [l s L U

xn1 L rgpo.oragusLu" u,frgtNU,lNh,itg*,1 (L : vzsz) oruou,flrurn umuLun

nu n Fr ror,t unnlbnlno g u U b rn urt lsur,ts LU r! 11n11@sn n ulLu uLuLr nlnu
Lkluo@0Lr/|L4rJ lBpgnnpu ft nnuulonrr n6r ffiLr,{r uonBLuuLunul ui,rLB@141

nnl u ui fuusLfrLpLslf q, uKlna,uul@snt,tnouu1 L ]LUUn[r,rd]t{sLU:L[401]uun

:uunfi.t nlnr,pnu (ror^pqeq pulrue ),uutr|@trnccu u bulunooyu r:u1uu

cla@@uNccu16lrM

* ru33M3MlBU1 ruLFp

!6p s@ r8fi!uLplrggutd[rr't ""' $enl@bGupEt g
9 .a .n o v F' .-9 ! 5>

,,"'Dc&!urFtopn0tonorcuuEepegoeo
oenPneDsrun0ruorcuuuboepeptusru
nlnqDce0P eg nb:sumu[stogePoenP
neDuc.Gc.:[sml nzuutnssuDbmfltceuu ;{
ol|r0qDn_ul8ttpr0En_snuoolgslu";
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r6rrJrn (pain drive ) trxrnho'u111'lt1lF1 (sex drive) mufr'ltualrdnfr'uto'lnm

rijuuri (matemal drive) r1ufru 
'-'.rriunr:fi{.rcnilir6fir'hiririi'udrmirfiflo'jr

fi nqfi nmlrfr ar{ur'*r',rdoonr"unuo.rriofi 'lrirfi rrnr;{u6ofilo'riltiru nrrfi

r6e(o.rqq n nrxfi tfl unmnol nuollo.: t6o rion n n cr':61rilufrlrir fifi6i nr rriu

16 uofi',Lnrrfiuei6 nfilqnfi riluruarrqrnfilrirnr ulutfrorur.rrJn"nri'ucro.inreriluuil

d'.r riu tr q fi n r r I 6 I i n r : r r.l d I u rr il n r1 fr or n o n r r n r rri u r 6 a r ril n r r

ril6uuuiln{ro.ifi,:rir 6lo'rqnnirrlfi'jrn'n{rrnn.:nqhnmrrir': l oonuroeir':

rr,l rv6 tfiolrflrrrrinurfiint#oqi:oo drhilfrrrilorur: fio{orfr'etrnv
a -.Aaumn6rriurfrfieoimrrilrvr'uflrXn.roqioiolJl6' mlLr'i'.:flururt'lu6n1rfisrndntfl

rurofrorfil rralrvnrdrl (Davis. l eeo : 8r 8) itttullttrluto':nqfinarrtorntflu
dav ! J4

ruurirtr 1 llSond'r'l'rioufi1d rltiauognlnllrl61'J1tntollrultltLl FlllNtnn

(receptor) vrjrlfiuol ncrrufinra6or,rrhlrJi Flru (effector) ttnvrvuu r:nrvl

(nervous system) aold'n{'hfi nmlrnsrylrnriatLtfi fl {n lnlfi6imur nrrrfl u

oi'rriruuor ("qfrm r.nrynucni"t. zsza : s)

ilqAn::ilttuil?rr{andsiorfi ol (chain of reflexes) 6oov"l:ttav
zt6.,t|r4
iln?rildlnilou1.t l:

r,rnfi nmr nir'r r fi d'n,i.r,r,n o.ro o n r.,.riu lrln qfi nrrr r,i ordulfilor u

rlmfl crnnmilndu 6'o rfl unqfi n:rlfi ivr rrririrrfr o (innate, inherited, inborn'

unlearned behavior) lrln qfrnrrr n n rr.l6 uu ul a{ldmrllrlr: n I nrr nilurifi

ldir-r n'orilunqfrnrrrdrfi oqr nnr:r6uuf {leamed. acquired behavior) dltirnr
- tav a i a

rr'r6o.lirll (2537 | 239) Lotoourlor 'viqnnttrtFl'l'l 'l rtnuclnnltL?tluguu

fro.r1{rrnr6nfr'rfio.:6ru{nilRluirfiqnfio.rrvirriu6rqvrirsnunrmrrirr5clfi'd'u
!a

unnnlncln qnnmrrrrrttorni tfin6.:1{rrnrriol n'jr rrnvlirJrvlutflrn rriuriu

noondo.rr{:rfi r.rfi d'trmuur{ es26'. a2- a3) lfrnrirc'j'r'vrqfr nrrufi fi urrroi
n ,-i -

rirrfrofr nm rrir nrqun:l.tilr;1lt tio u'l.lNln [uLL'lvlfi Fl']6'l NltnLLatlnntfll tlf i '1

oo nu11d1 n udnluffi ri o fll#eo o fr ucr n dunar fl vi'rhinur rn rirxfii ol ttn s

raird'uftrinroqjoiolllfi" lotLuovlrrodrlEtnqfinmrfifirrrrririrrfintfrniuv'lnn"fr
. j ., Ji a v

riorfio.rr,lSon'qtrotrXt ru (instinct) vt.tutuo.:cr nttc{o{oon6']u Lu ruqvtnfl'l1o'l

rirnmfirriu{ nr:tfiur 116 nrrdnld nrrr6ol4qnciou n'rt4trutl n'ltdhifi

oqjorfi'r n1tu1o'r1,r'rt nltx'nlfl nltovi tlvld1flfiu'i'cnnr nmor'rfin nltoonul

nuLutl.lLln1nl{ I LllUFlU
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1.51.4

nl rvno r d'cotir.rnnfinmrrulSry'landriorfio.:

t.r nrrrirrufiololdlrir (Audesirk. tee3 : eo2)

1.2

'L3

1.4

nrrrfrrcntrRlo.luntL.l (Audesirk. I993 : 920)

nrrd'nlrnarrrllll (Purves. 1gs2 | sBA)

nr:rJnfl olqneiouro.rru.: o.r ln rnrrurnt:ll,lurrlr,ru
frofliluud{to.:tiu (Watkins. lsea'. a15 )

nlrnnu llo{ytlrn (Davis. 199o '. 827)

n1?di1.ri{LLnrnlrrdg.toanfioulo{un

(Watkins. leea'. s25)

'i .5

'I .6

nrrunrr.rnqfi nmr uulSuulnndoio rfi ord,{'n{orcrnrr.rld'[ur'ufi fi nno o

uro noonclnn un:ir{r,{Qdnrr o'rsu6n{oont6'lunrfludrufiofinmuiol.r
ta.rdrinrfl rriu nrlndoulr,rila{yt1rn (nrs rynou z ; nrrrdtlrrmfi unvnm

fi rri'urido.ror ri'anrrvlnrfiilifluay nr ryirlr uro.r a oflrurn n or-.rd oinrr u of
(Drickamer. r e96 : I l B-t t 9y ldun orrodrlnrrfinmuq (nrn r;nol a) r,ll
' 4 yA.
crrioro'rr,ruu'ifl{frrirufulnun'u6'no'ruvryoon (castrated rat) rlriourir'lunr.r

frfir,rrprnrfitfiotrluryeyrilu6-'o rJ:rnn.jrfio.r1{rrnrururrnn.jrfir,lqurnr{d'rd
qvtfrrirfiuralr{u{riio:Jieurfiurfi'ur.rqrnn{d'ciioglunrcv:.1nfi (intact rat)

tdrfiorrdoaoflIuuoulorrqud'rrnrrvri (synthetic androgen) \l'n'lr,rqfr'c{ii
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a d e A vd
uJulrtJu 11lJ?1qv L$[1n1 !Unltrtl.lu6tlvluq tnntn {nulo.:lruunn }1.1ut?'{t1voru"ylv

ilslor-a
(testis) Lilurn,rn{6t1.lf,or LtJurLou Lo?tcu'!.tvt']1'lulvlnlunN rlnntt}Jn1tu6llllub

n'rriunrrdoraoflNuuoulorrsud'{rnrrvrir{rlilnoutvrun1tni1.is1nd'ruqnv 6.r
! | Ahv

14',r LU1lrn nnrr nlrfld!flufinnunuanlli nnto

nrn rvno:j z
.-J , i hn1nlluFl'r.l I lo{nltrnaou Llro'ilo'1111:n

: 53)(\nFr1 dldu1u. 2s37

u.tliu!&tu
rduro.r'li

rSuhu!91,r

rr rien

r riot s r6e$

e tiara a rila*

r5 reo$

ulltol

a
Jt-
tr t6ox

*f,t',':|[ti- j-{.,"
tz 160l

r l rilol

c75
E
oE50
h

0

n'tv\' rvno! 3

0125'41005m
Andro8en lnic-ction (m&/dry)

n r vl LL6 o{ n11N d'l.rri'udrsu'ir.: rrnrfil'fi'[u
!d

nrrGilfr nqAnm'.rvn.:Lri{Ft1ro.:rrun'r{fi rilu

rrliu (castrated rat) tta tnl irud-.is1nAn
.se

EOtT ULLAULolltqu (catrated rat grven

hormones ) rrlSu! rfr uL ri'! v 4or'o{rJ nfi

(intact rat) (Drickamer. 1996 : I le)
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anr rTuair rn3r nrrn ouiu tLr nr norfun y ryrnluln f n:ynrcrfi nr*16nr:
(2s33 : r 37- r4sl 16'rirr,runl#[firir.Jr "nqfinrrruuulrllandriorfio.r" ururir.jr
"d'ry"rrnryrru"rfiarcrnrir.jrdry.rrnryrruriufirrcrrraNrfln{r{rfrulilo;uumrrrrF.r

- id ,. - J
1rq nnrrr.JyullJl rlornrruoyr.:uroil rynoudrfl lnruin (kinesisI urnin (taxis)

5rv'lnnri' (reflex) uavSry'lnndoiorfi o.r

-v----. 
q--q Aet 6t a < | d I d

a nH il v Io u ]it lt o o tilil T{ 61 9t n :: n I tu u I tT{ a n"igi o |il o,l

n qhnrrr uuri ry,la n{rio rfior r[lull qfinrrrfrrlav n ol frrrn qfinrrr
ruririirv,ln ndejo fl l unr r n qfi n rrr oio rfi or n"ul:J ln tLr rq F nrrrfi rfi ndurilu
d'ud'!uency!.lnr:fiul#inqfi nrrlrulSrllnnd6u 1 n'uJlJ1 1n-ti fr rinnrrrunn.
25 3s'. 260) drtrifi nmund'rr'udourrndu n1lnrnunn{oonurld'lnflhifior
iir unrrrieuiNr riou rnmy'tfrn n n:r r,runliriuuio su,frrlorflflnonrru?ir't#rfr n

tt:ran"nri'ufici.:url,ounr.rcr nLrr u.?a (r{nn1 61nrJ1u. 2s37 : 131) fir.ravirl#
d'n{.tinrdurn-'uunn.wrqfinr:roirr 1 firfluirr,,Jnnd'oiorfio.rlfrrr.rfioud'ur,lro

(stereotyped behavior) (Arms. t egl : ooa; rfio.:nrnfirru:.tru.iunrrrrno.:oanfi

ruriuou (fixed action patrerms) 6jlorufrrlilr5un do 1 .j.) "FAp. uoininrrroi
(Drickamer. 1se6 : 17) ldrir"jr 'FAps" uuu

rnilld (Purves. 1se2 .. e83-e8r') ld'und'rodr.:nrrd'n'teto.:ur.rrJlJ

ncutiorr.ri.:rfiohirfiu.jr nqfrnrrruuliur',lanri'oiorfio.rcvrfin{utfrfrorfi FAps
n c r 4 l.r vrihi'lu u u r r fi t fr fi d'n u uy ru fi o u fiu ufi e.: qr n fi rir d'uriul un mt-n't l
!,frurjuou (nrn:Jrvnol a ) 6.:lJim acmrufi0quayu{ri'nuni nrrrrufrfic
( 2s3 7 : s r 6 - s r z ; lfrneirc.jrncrrrirur ruun: lrarfrl{qyoirrn'unrror rfi rfi rdu
- t dd
nr rluuu4 rfr fr ar fl ilr n6{.1'n'[u'[fr uSouayfi nrrrrJry rinrr n n.jr nrr rr oTcfi

i^-v'
or qrior u5o ufiuoiul.l.lriufi nnnnno.:frlruunl{oo (isolation experiment )

d'r ruoi ri n fi dr.l"nlsl fr u.li o un'uami n d'c 6 u 1'lur fi n ( species ; rd ucri'u fi c u
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numbgf!lo

spider moles

n1l,,|',r.lrvno 4 rir d'udun oulunlrin'[fl I o.r rrN'l4raou'ufi ou d': ( garden

spider) (Childcraft. The How and Why Library V.s About

Animals. I 982 : l02-l03)

ilonclnd utlcf (2534 : zc) tdnd'rcrfillrfir'jr ttr':rrqv"l"nlccrnrdu

'hfi nirtrrqrn oioilunh rfiu1fl fi iluoonulcyLilulfl Lunlfi .lcyrL6{Fr'rlfi olnu

01n1n 1fl u'r.l6icufi rr.,rfi t'afi or lr.rrioufi tilufudu rrulqrn;d'nltLrilur':ndr'',n'l

fro4nrfl 1u urnurn.l6ufr uMfi nrfiulfl rufi fl c uu4unvbir.ni'1fi uriluorur: i.l

rul.r.r4urfiu.:urrrfiorvirriuii.i'nhi.rrilunrdrurfioo'nrun.: rriurdurriruxl4r.r
j ! <a cr , ! '.tv"rlrvorfinurfio'ficvT.: Iuriluu1uilrYnn1.:nuoqLuuolrENno LuttNn{nnnn tu tu qN

- rr '- 'r - --rvrulrlq;r6ontfruriurfiu'lefirfluln6urvirriunltytLLNntlN ttJFln Ltl Fll to.l tll r'

rufirvirn;uqnhul:lrrnvrirufirr,lfieflafin ur'u$fii$rjfio'1fld'rroi tnrt:6'rto'l

fuqcrnaoul{drfl dlfu ricuturit.lil'If, o6u 1 nvriucl'nro unvn:slcuril n:n:u

rilEo v5oors1fr6rirr.irn.r1l6urlnr fr'crFn 1 rrriluorurrfilfr ( childcraft, The

How and Why Library V.s About Animals. re82 : llr') (nrnilrvnou s)



.' -nslaan6flatuan

n1r,! rynoL s nrrdldln{hlq'rrlnrriluorulrto.iu}.r.r}.r}.J

(Childcraft V.3 About Animals. '] ooo , .l 
r r,

rurio dr11rfl nn r Lurvra"Jrr nrrr,ionq finrrr.ruruirvia n.i'riorflor ufi.jrqyfi
jq 4 a a e ! --6.1!FrlrroLl, nn1tru Lnn n1tJr1l1N'tfloflx1.l ytqnnttuuu ,l fl fl.in.i tt'lluuFlo L! Lfrsu

dunn rfi o{srnfi FAPs lilud'onornrrnil#irird'rrir-,ror,n.runn'.,oonfi uriuou
vta

s u L l n n r.: yt't Ll,,t r n n q Ft n r r N yt n tt n l u't yt.] rrFt tr{.:n11N1,N1fl tun11 nnfl o.t

l.lu]:lfln InL{u

nqBnrrtnrrnfilhi (egg rolling movemenr) to.l rurnrtiruao (greylac

goose, Anser anser) (Hickman, t99o : zes) (nrn:Jr:nol a) lnurlnFufrrlu
-;' !r' .o*noo i - j

'r rurrll,r'run,rLNrrnrn.:nn rrou r,ui.r frrfirunri.rr6cuvirt#tl"lu'lortur,lillro{tIun6.l
ql

oanliluoni.i fufi eruanwlqfi nmNnrrn6.ttdnn'r.ii.: lnenrrdufiuvd'ilrlitufrq
6uri'oo o n!-ltrlsy.i o slh nlo.i rlTufru uuc fihi m lo ei sr n fufi Fi e e r 1{rlr n

' qqe: * v '- av 4 " - J ':ZFlvnOl.J Ll LU n n.i n nLtl'l6t.iqU LFI 'i{Al Flll"llUFlOUtUAlUFl'llln nUSUdU6 FlqtO n

n'rLAtJLflfl tAPsunn1fl rytrunhd'.rnyeiorhind'li.roririurrund.ruiuhjoanll

nrnfi rfi uorqqvyir'l#rmurlnnlq1fr ulraryuuufi rTuqrrnrnaohiufrcrfr ur,lfitr.l

uSorFuriuurirnn'ri.r:J:rnn.jrfufl.rn.:yiryirn;aior'hiunyriunour.rn"lr{r{i.:rio

hl rr.afi ou1rifi oy1: rfi ndurnfl fr.i I fi ilnrfl sc.ioriilrnrlo.:fufi1ilfih"t#ndl
6noiohlu,frr
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nrr,r rvnor6 qAn:rNnlrnh-{rilo.rr,i'rurnrtirrnn

(Hickman. I990:283)

rriu16ocrirl,rqFnttlnltnill;.i (cocoon) totn'nrrfr (caterpillar) tfr or

r.rdr (Enger. leea : 256) (nrll:J:;nou z) d.:svtStrnir.li.rqrnrirufrrflflo.i

rhri'rriouufirlrlfruaofiricuri'r frrr:rfr'airrirui'rrfin lrnFqrr6ooontlnu'irfu
- A a , h I S | !?

f,fl.i Fl.idi'].:t.:6xutrtvrruaono LllcutntcLLn?nuqo LFlfl LNflouna!r.l'l"IoNnt1.lt.i
v - i - lq t

6!ul41U tUUvtFl[t UnlUvl1fl tF]].1vlon nFlvl.i L1l

Half-finished cocoon

Finished end is removed

Cocoon complete' i

n111 ryno z dror'rrTunou1ro.:n0AnttNnlrair.:i.:lo.rr,tuoufi16o

(Enger. r 99r' : 2s6)



irulanliodot

rnnfi nmrrraririrrfl urlfi ffi mnnhifilfrnn
nhuuorl6riuioeLL6oloru Faps n'.rriufrrfid.rr,irrrnryfru1#rfrornranryyirrTu

4v v ! A a 6
Floult:n !nunl 1luFtouyrrl/no nqytnnn nnonu Ltl L0tsucLl Lnu ttJno.io't Flf.l6.1rr.tfl.t

- , ;- n ,d ' rt r ' dq1nn,lofl'l.iuFro 110nno L! r,IutFrfllnl.l n'rt110n LtFtLtJ"to!r.i nn111a1flnL t.)y11

FAP" synounlriunounrlfr anqfr nmrd'ruoifr'unusuLyi.liu lnelrjfi nrefiou

nri'uuriodrr'lor (Enger. r e94 : 256)

ninuru:fi rirniry6n rynrrufi .no.nrq6nmru rr.Lirv,lan.i'rioufi o.16onyrfr n
{-..r,. r, - - , 4 X ! v ,!
1lr.i tu.tr1.i Lcalytrtuuou L"tru nn1.i?u na1.:nu u't}]1n uluofl nltLLlnflurlnnln
qv4d
tllunu {{utn1 d.Jrtfulluqllnyu{anuru d.Jtttul,'/us (2537 : 818) toflnnlofl1{

Lnlro fl 1'{6'rrrlr,r (migration) rold'Ftilurlnuul?.j1 "Lfi oqo urclnfrr{uuTu
. iqqr o1'{fly1uul,{u't,t Llu nl1{n1t:J (caribou) .i{ tuq n?ousyl,tlnuo titte flool

,j
111 uFirfroqnuu11 1frifucyol'rrJ n{urri.lrrrr 6lfroruunfrn.:n.jrrcui'1fi
011.t1ttJ1nn110no,lfl t"tru[ufl.Jnuunu1.l[[ouLLnLl.tr1lrrtl,ttunqyonflnyuuu,t?

lrodr,unr:Jrynr nl11fl 6'rr.t1rny,{lJrriutdtlilorufinrv6outLrrrt"6lnrrolrtllfi
o.iri<ur.jr rilunrrrdumr.rfr'Lnnfr anda nmo fl rolunulluonnioufi { (Arctic tem )

(rnfi irz{. 23 fr quluu 25 ao : 26) fi cyfi utilnn'riirrqrnrTclanrufi olil;iclnnli
rfl ulrv"l"rlrnil6rfi :yfl :yn.rer lrtrfi u z r,ooo llld (ao,ooo filn wna )

i-juonqlnunfln Loflt]ot (253r' : I59) tFD.t fJ.l.tu 1101 "tU Aq nUu.t.r']1
r,.{

rEau Lu.lc.rr,doudum nld.: r,doulul nN unu1 n.t.tnuu.tu1xfi n01fr unrfl nrLnn

un rilnnr u rfl ufru syyvri'uiuul rilualrLaniilruiuiir uFurilu:ysyyr.l.i
:. \ o - 6 i ,- 4 , ! ,ouull Lnn L}\o14UFrl1Nlru11rUUq1nyOfl tFl'.t FtO l?ytllf1ytofl yt.t.tFtoutlruo t"tru

6u 1"rfi 13u NlrrlAuuoufi ar.rdun.jruayoorlJfreerfi.lnrrrui''r1ry1u1rLL^yqo
, ? - d"! , f,u,

lrt.]'ruLn1flyr1.!nno nlJu'r yLnfi'Ll6.t1tn1 Ll1ut tJn,trrtu qnnlnuylrlralunul Lu

[nonttneuuLo'i"

firfiu*i nruffr (2sao : 16) tfrnfl.nurfiNr6il'luil zsao 'lunanirolun

navriuu.irfi s :layrrnfrnrrrrn6ilr,tcflr.iunnryr6sulfr6o 6u r^rrir lvrfl fi'xiltr
unrIcflF]u'rN uFrrNorlnlr6lroqnol6 nn.:1rl6n fryr:.L.irurinv:lryrilnrir{fin:rrrc

nuunnevrSfluludrrrcnr oir.:rTu fittr,'r"'r1n6e "l"ruruunfinrfflnfir6E]{fi'ud.i s
I I d ct4 y, - , J - a

ut3 tvrfl tull6 u n Lnl06fl.joo n tJ1,t1unn rJ ttflunnNuL]luun tJnLnfl,t nuytqyL6ll.r
r/ A i . - Jao ,

111.1tl1flOUtytOn1f n',]t.1.tr1n nltulnuttntnlt6t.tltu6n.ttJ0nnln 6t.1uuc{no11

unrirfioneilrl,r6irfiriluflinflrn:u'ru1"D1anay4'olfiur.rci.rfiodorfi'fl6ofi"uii;rtir
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