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,. 5 s' t Vl orlo'Hll 'io/f'-1 QftOUUi,'l ~ L t1'iUUl vitJU 1 fI'H ,h 1.:j 'VI1~ rillU'Y'1!1'lHHfl1 'i flfl 
u,. , ,c, r!. ""." d J~' I I '\ 

'ltH~~HfI~1'Hl'i~nt11(t91'jTt-\~~'llUYll-i 1 £lO~ ltlm1l401~'flt'1UTl1~. 6 - .10 ~.' 
. J. QI . . . """, «l . .,., 

6 ~ nHI~a.:j fl1'i~'i 1 Q(1 OUUfU;: t l.I'HW t viLJUfl113H11J.11'i nl unl 'i ~ 1111 <l\lflflftOU 

''lu~~rl~~1~ l' yjEH1~n~~Ell~8~1uti~~ '6 - 10 n 
J ., r "" ~ I. I 

7. UHHW~ n l'if}1lt1!}ifl-nlufi'i ~m11'HllV llfl~ (1.f11~~ ~tlul UUUtJ~1-3 i '1 U 
'. .... (.......... J 

.. fl1-5flfl1 VI L \-f%1tJtll1'~ ~'i 'Hlfl1~Yl'i HfI&fl11'-1i11a.11'i o'l unl 'it 'il1l <l\,f1flfl.eu . 

8. l ~O~tl~1f111).1if~WU;'i&\-t~'~K~nUfl~'iqfl'i1lJ1J'i& tm; f1'-3 ntln1' vv-rn~ 
. . ..... .. 'J . 

m'Hlfl11JHi1l-l1'i 01 iHl1'HYJ11 QUflflfl8U . . . .' 

J" ''''. ~ UJj ... 

9 • L 1'l 09H)~ fll'i~V~Ul'lq1:t!l 'lJ £H 1 ~ til Qvil U'lHl1111 . f111 Uif11-J 1'i 01 un ,'U 'll11 OJ 

". J' '. ...... . '. "'" . 
~f1fl~ au'! ~ ltiu'i 1n :pu'l un 1 'i~fl1 u 1 u~ ~nl Ul'1,-t V1 'i'i nfl,aVl'i 

, , 
fl111-Jit'1flrnUn&U'i 31 ml UYHN fl1'i~fl1t' 
--~ ... , 

I...... '" «loA
r J .... t:... . ~ 01 

n l'I 1 'i~ 'HI1'l1lJU1'l1UU1/I:tI ~ lflW'tflMHllJ.Hl'flillU 1111'1 Yl1 Uflflfl U;:UHl~ Ll1 rii;'HHI n 11 . . . . , . 
.,...... .4 3. i U ~ ... .. .,.. . .' 

1 Qtll 'i fl'l1 .. Fl t:tl1 r1'YlVI'i 1iJ~T flH til: 1-.3 '(lv-HI 1 'iV1V'..IU 1l'11-t ffm1'l1lln Lift ;:fl11J-Hfll.i1'i nl u 

U . J . <!I' J I. . J .j ... J cl .. ;.. 

,01'1 1 Yl11 qvftmH1Utl s·nHl t 1-J.eJ-Hl0~1 u~ m:ll!VllliflMI1~ flU TI-l Q;: t 1.IUtt'U1f11~'l un 11U'i utll-l 

. <!I ' OJ... ' .. J u:/ <f 
'W'Hl.Je~luLLVH'l;:~~rlulmr?.Jln11h~'Hl~ 1 nunun1'ii'liUU1V11~f11'1H1U 1 ;~'U;'\3 nJUtl" 

I I QI OJ QI J'" OJ r 

rl1 fH1-ll (1; lH 1.I1H a.J 1 til un '1 nlmu '1l.1'i;: l Hfi1 i-~1 mlfl~1~U 1: tI1J1tlvi-i',5U1n '1 fl11~ '11 ~HJ1-3 n 
~... .J 1/ 

t1'I~HvifjI11'1'itl-3'lltl 

o~~ l'I1-3.f11fl1.j'1~~1l1L11q ~ i ~ti~ ~ t L1TI~'~nm~&1'UO-H1U~~L1 t ~ €lu'1 '11.11;1 un11 
• : < .,. ~ 

L ;fJUtll'HiDU ~'-4 ~H:: 1 DUfl1,)'1~\"oI~ 1~run'WI1l0~ ij~ll t ~ orl ~~,; aen '111 t ~'Wn'1~.:J'l un1'n"(~' 
U OJ. '. . ' "J I u' 

U'I t 1 VlT1l'1~ 1 mn·11.:j iflH Un;: i vttJ'VI14 a El ~ ,f1'H'r1Jt1'j~ i tI'lIUVlfl1fl11Q & '1 fli'lJ 
: . 

.. ' 1 •. Li1u'~:l\nS1UtI"I~fl~Un1'I11~u~'UwruU1~:4yjU'iJ€hl'tl'HJ 1 \IIft1 U;11W'1nlruu1'flU 
J ... .... 1 v 

'i1..;j 11 fl"i Vl1'i'1 'i ElaJ nunun ''jl~WlU '1~..;j LL 1 fin Ol{ 

of "I. q co! 

2. L 1.1 uti "I ;: 1 rJrlUiflOil1'H 'i mw,'i iffl'U.l 'W'I::: ~ulI;rurJ1V1'HLfI & 1 vi ct1Yll " .. 
q ifl1Y1t11ilYllU1fl 11 ~~ L umt f}U 1 i1U1'i11l 001. UIl1f1i'll1 ~~ '1 t1L11"l \.nj~~Hj'u • 
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, , ,... :." , t I 

J. L ~UUU1W1~1 un 1'i t if1 Ut'i'i 1-1 Vflftnti'nt;013 < Uft~ n'1 'H1t'11 JJNu~ O-l Vflflft 

..II 
1 u«~f13.111U'1lmI1-lti'U 

4 •. L ~utl~~ 1 ml~~8n1'i 1 QU 1 flrJt \H'11~1tJ1~ ;1UR-l mJfl1i'frl; UrU: n 1'i~mt1 

.. ... , Q.IO ..:!' .. u ... "'l IJ • 
1. lHlJU 1t11'i111"HtfrlJll!1Y1f11U i M~VJfl HJJ1U fl~ n 1 'ilhU111'l1€1-J O'iJ1tJ 'i m1 Ut" u 

I J ~ , 
~n11~~JJflftn LJJ01~~ruU&~1n1'iaU1nM t11'iQfI'i1JJU'ittnl1 tflrio1«un1'i111~1U'i1JJnU . , .,., I.,· - , 

.. .. . ...... tJ 

U a" Y1U1 'lHl1 'iU;11 1 U11 flH ~'l1~ LLft t'lJ U1Ut11'1'Ui'U'llU 1rJ T fl'i'l i'f'i1'-lO'l'llU1'U1l1 'i'l'l·HhN 

, '" I OJ ." "" '" "I ~ '... <I 
tJ;u L '111~i'f1l11 ~i'fJ.l~,wl fl n ~~.Ulflif~ nUfl1'i er~i'nt; 'M 'iiJn 1 'i Qfl'i 1 JJtl 'i ~ 11111 L.flfii t 'i'l 

J "" 2l 3. .. ., I "'... o<l "' ... ' u '" Q.IO I ... 

t1 1'i \II q t ~~«~ ntll'l~ ii Q-l U 1 fHlfifl L J.HWUl'i'i £Jflfll'W t }I~ f.J ft 1 U111-l1'1'l 'i m-1:1 i'fA 'I lfH)[J1-.Jon'1l0-l 

J tJ ... .. II "'" Jt ! "'1 1 ... ...."1 U " ..... J! 
Uft~tJJOUUn1'itl'iU'1l1nQ~lnfl'ilU U'UflO fl'i"i'f'i1"111~i'ffrlu~~1fl1Ul}l'1lf.JftlnflWffiU1'llU 

, ' . ,', . " ' , ... .. 
WmU1fl1'i'llO~i'f~U~~1911Ul}l~Nftlfllf1q1t1 

'" .e Jd' J 
1.1 U'W"1n1'Hlvi'm.t (Conservation) ml1iHH .Ufl!H11tJ 1 nrJ1tillfl11"'fl~11 

... 'd '1 I I... ~ J" , "'1 • I 'l d d... o<l, J t I "" 

'llO-l1f1V' ~~~JJ11~~VUUQttUftUUJtlM'iO'1l1l~U~'fln~1JJ nD~fl~~ft)1~ft~110yl~Ulfl~ 

.. "J Q.IO' ~ .ll' "I ' : 

U~1n11 0V') OI1'1-11~' un 1~11f1ftfl~ ft'H ti fit) 

.... q 0011 J... ( 
1 • 1 • 1 n '1 'i £IV 'j fl'Mtl'i J.J 1f'JtI\l18 ll.w~ m.!.. c.onservation of 

"'1 ... ... J' J .. 
Contil:l.uolls Quantity) Ul.l1fl!N t11'il01'j 1 'lI11 ~ L f1rJ1!i'Ufl11lHNYI'tIfl ... nJj3.l1fUU1 
.4 I , t.. J o<l I I d OJ., ~ I, I 

'il~ 1 l.J11 ~ ~ n1t1l VlU1' tlfl-J1I1~UtYlJ.l~pJ'i 1~ mJ1~1 flfll'l1l.1 lIj ~nru'll O~ ulflO..J fl~,J.l O~H 111 t~.J.l 
.. 

1.1.2 fl1'ifl\!fmnj~J.l11"1'l111LJ1'W (Gonscz-vatio:1 of"'Llcorior 
"l ... ' ... J... J'...J I JJ' .. 

Volume) VfJ.l1UlH f1"lJUfl~ l TI11 1\11 flU 'lOU fl11J.lfl'l't1't10..:stl'il.l1f1'iYlOblIl1U1'U '1 i1l1U1Y1 

o<l .. ... CI .. ,J 4 .... .. , .. 0 4 .J.e 
ll1UUflUU'i l.I1~·Hl1tJ1 UTI O~ V1mH}lli IN 'iJ-l Ul1Ufl18hJ TW1Ufl OW''1flU1flfl Q 1U1UUU..J 1 JJu'1lfl '. ~ 

2:: Q.IO I XJ I d"'''' '.. <1'1 

VYft'UJUDflf1'i 1~hl~ t fliJih'IUfI!PUil1~ trtJ fI QtflcH1?,1 'l:1'U 1Un DutH1U1fifll111nu 

.. "' ... 00101 001' • • 
1.1.3 fl1'i £llJ'iflH11'i~nVl'jlH fl1LLl1ijl1 (ConscrvatJ.oa of Cccup.led 
< <II '" J... ,.1' ....... 08 c! J! J 

Voll.nila) UJ.!1tl!)-.l fl1'iJHfl:l! t 'lI11 'J l nrn{)iJfl11J.Jfl..J\II'lI~'I 'itflUU111 L run!'!;! 1 J.Hll 81 

.. d I "" 2:: J d I J uJJ.N 
1AQihniu~1f1i'i~ltlQUQU Un~ t J.JflUl1AVQJ.itHI t UiHJUltlhJ ltlWHJ1..:s0'U 'H!ii'UU"'l1l m,J?Ju 
~ cI ... 
utm ~tfl~ , flN 
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J ,OJ'.... .. '~ 1 :t.;( 
~~l'WiUl u t 'HHUqJW1 n 1'1 €i'irifll1U t nnrn1 un 1 'i'll1ft~ ltuu~ii'-:j 9HJ'tlU ft f) 

... ':.... '~ 

Ufl~'VI t tH1HAfIflllu .. nO...lfiVl-l 3 
~ ". .. ... 

Uf1~'l H l VlYHJAOfl'll~H 2 flElU , .. 
J CI..:!'J ' ILl IU QJ 

2 malt!U t~Hl'l'l10flVl'H}9HnHVl1flU Ufl~'lHVl:IIHf~nfl'llu-l 1 'lI[}U 
II , .. 

J. "l .... I... If'" 

1 fl::tlUll L UElVl1DflWHHlEllH Vl1flU U'lI8fiU'1LJ1l-1Dfl VI;~H)fiLJ1t11l-11Vl 
J ..:l I I 

o m: uuu L ;l..!El'itl1~rl U'HHHluha l'l1nu 

1.2.1 n1'i"i1l-1t1'i~ 11m {Class Inll1sion) 
, ... t' f 

1 ~Uft11l-lflmluD.V~H l\'Hi HfI~ 1 ?J1'l Qfl,)1J.ifl~lWUfi"l~'M11-lfl1'i Q1UUnU'i::! 111;1 . (Subclass) . , ' .. 

• II 
Ufl~ 1'1 15 q 1lmO') 1 :J..nl·HUm (:.311dre Cluss) 

: . 
1;' ~ 

1.2.2 fl1'i 111llt!ntl'i~ lflVlUU1J1ttVVfll (:i;iuldpleof. Class) lUJ10tH 
. d ~ . I 1.J<=l I "" , • ....J. 

fl1'iJH1-l L 'MUft1'1&.1flJ.lWUfi'i~fH11-l~ructl-lUW'll1-.l '1 VtJ.l€lV'l U1VlQ Llfl~ t M'If)11J.i L 'lI1'l ~n1~~ 
I . .......J <ot I I """'" . 

:iflfl fl ~911J..1ftf'JctJ.lml'l1 L 'l-HHlUnU 1 J..I11 ~:: j.J 8-..l11.1 .. U...I'lIl fl, . . . 
I· . I ~ 

1.2.3 ft11J.lftJ.lWUfiUU1JflVoftfll (l'iuhil-)lc of Relations) 'I1J.l1lHH 
q II ~ 

d . I I ..... • '. 

fl11 :lHH 1 WUfl11J.JflUllUB'i ::Vl11-~ ~rJctJ.l~ 'Ufl ~ fl1ftUtlUMClU (Sil.udc) '(J fH 1VlQ'll1-..l 1 
q v ~. ~ aU ~ Q.I IV 

n.fl~ l mH111lJ 1 'l111 q ·(H.ffi1aJ1'i!11::! t HHVl1:wftru'h.j!JflUft1ln1f1UTIUlluwl~nflllo~ , , .. .. 
...... I ... I" 

~1WrUU'1fl11 n 1 '1 QA'i ld-ltl 'i:: lll'itlU 1 TIL flOO1'l un 1'i'llTfl:: llUU;;~ 11 B 1 uu flO 

4 fl~ uuu t ~rlVll!1fl o~hJ'1tJnfl11f1 1 QU 
". .. 

J • I 

3 ftHlruu llJOWlnfl u~u~u!1n1uffll~U 
II .. 

J '" 
OJ ... .. 

2 fttUUU I :H €IV11 em OB U1tJ II fl U1-l flfl U1-l 
II ." 

.J .. 
1 fl~LlU1..! t J.W111;1fl OflU1£1haHl 

" J .... '" 0 f1~iLuu ld-lOVl1~fI 'lI ~ U i-J fI'i-HHl 
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Q,I .,""'" ~ "l J .. 
1 .3 il'ri!M lf11Utl!l11 nn 15 W[-J Y1'i 5 t:lil11 fl A"i'lUn rHl'l VI t llU\H11 fl~ 1 n fl 1 i 

..!4 .... ~... .. ..1 0 ' GOJ 
l1flfl O-i l fl'HH JH) fl 1 H1U 'i n1:l' tlft:: fl1 '} Q iii ") 1 ~tli ~ tJl Vl'l1 l.Inu fl1 'iYf'U il.l1 'j1 ~mH U€.H :i-l1 . , 
.nn t fI~iJ~ ~fl:~ ~. ~flU~U 1Y11u~rHAV1nu ~£1 11~)JUln15111'1 ri~·U'1!ry1;11.H H~~Hl 
( Hollus & Cowan" 1973: 630 - 641) 

• <J J Q,I 

2. V111J..fi111.115 n1 tm1,] t lJ1'll],JrtflflO'W (Role - talrj.ng)l-1J.llr10..JfJ11J.ll 

... • J.J. J .. I "J 
f111J.l t 'lJl1 ~1 U1J11U1Y1'iJ £l~VflflflOU 'li~ t nVFllnnl'Il1Vflflfllft~flflf)f.~.J';(Ufi'll~ ntlLlfj~fiu 

.. J '" 
fl11J.lrilNl'n1unl'}t'lJl1QVflflfl8U~A'fl~lfl 

"l 

2.1 fl1'ifuJil1WlJi 1 fl{J (Visual" PerGpection) lHl'HJfI-.l fl11J.1 

" i " Q,I 1 ......1 Oil .. ~ J "'l... ... Qi., 

rilJ.1l'in Ufllitnl qriillWV£l..J1AO~lUVlltlU~'~ flOl~Du1~ntl'i1fln ~U1unl"U'nQ~ 
• ~ dJ " 

t ~ ~1111~ lU 1 flrJ<:J ~ .r1l1l1Vj~'1 ~ fl ~ 1 t tluvh U~"U'll fl..J l~!lJu 1 ;, i 11 ti~ fhHH ri'lWlU l"flru;di; . . 
... Qi 

Rfl ~un l'i -rUlill\~tl 'i 1 fln~fi-7i1 fl D 

J d "J " '. Qi : 

4 fI~UU'U lJ.lfltflfltflflnf11'1'11fli}mWfl r 

J ;i<t'j q tl 
3 fHHLUU llWtflntflOflill1HHil 1 fl'i-7 

J;j.., co 2l 
2 fj~ILUU p.lfllYlOU10flill'iHlfl 2 f1'i..J 

J ~ 101 .. 1:: 
1 AEUUU t~OlflfllflonnlWNA 3 fl~~ 

.,!;j.,. co tl 
o f1:::tLUU lJ.JfltflfllMJfllllmm 4 f1'H 

2. 2 fl1l~.m~UtI~11 U~'l'i ~8fl11,j.J\.1ln8 ( Conununicating Accuracy) 
«I Qi ~ 1 "1 "l .. J ~ I . 0 

\-un rHN fl11J.JJfl1l:!.1 t ?J 1 ~ Ufl1l}.JUn flflLUl~U'I'lUltl'll (1'1 Vflflfl OU VlfI €II') ~UJ..lfl'll dJLLUU til 

... . I OJ .:( J I it '" ~ t:l 

1 U I U8l.-f 11 WtJ-ll'W~'lHh,j.Jl '1 ti Q::: f1l £111 OYlfl113-Jjl Uft..J 1'1 n 8tJuul Vi nU\,f1f1n flU ltn:::VflfttJU"" 
Qi .. "'I 

Q~~O~~fl11,j.Jl'll11Q~1-lnUNnlD'I'lDI') 
".J OJ l.,f' I ... 

I flM1Vl1 '(j ftlM1UfiA~Ufl11UU,j.JU[l11 Un11 HDft1l ,j.J\1,j.J 1 rJ~fl'l ~ U 1 uti 
J ., I.J '" U.l I U 

4 f1tUUU lUD1VlflLn1t'HJ'I1AAflElVl tlfH:1n'llOIUl~1:::l.J1nn111TI 

~''l'l'lU1J.1 
. J ., I J Qi I ., .. ~ 

3 flt-LtUU'1&JOlflfllflll'HJ-I1mUHlI'l llVllthm·1UO-l fl11f1I'lUUUrlfl ., .~ 

l'iu I a~ 11.ltH1Utlfln1..J 
" " 

.oJ ., I J Qi.... I 

2 f1~UUU t~WLflfllnl1HH1I'lUVlUUOtl 
J it I I I 01 

o fI~UUU t,j.JillVlnlfllWVlvn.j\1U~f1tfll1,j.Jiyltm.l 
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. I .a IJJ 

2.3 fl1'Hl'I1'ht'lJ1:>n1c1'lH1"1 (Role - taking) Vld-l18!N f111J..1'r 
'" 

OJ 0 J' J d "" '",,' "" J i;l J J i;l 
f111tJ t TJ 11 Qi tH 1" fJ~ \'11-1 1 ~'i ·Hl1 :J..lc1ill~~V1 Dh~ ~H ufl~1 mH'l EJ~ntJ l Hl'l 'Uti t O~HH 'HH uu 

J '" • J ! t1iH.IUtU.ln'l hll UUO 81'18U 
"!I'J <II • I '0'" 

t flM11J1i ?lit! fll'ififl~U fll 'H tn'll t TJ 1 :411 Mi ~ L 'i 1 ~ri'l1'1il1 uu 
o • 

J "'.. I d J OJ ... 

4 fHHIU'U l;t.!illllntn11'HI..:j1J1U'HfH1U 4 illt'jlfHlMlil'l 
" J <:,0 J ,~ ... OJ 

3 fl~IWU l:J..lBt~nlft1t1il'l~U ~~J..In1in1;t.!V"ftHil'lUl~ 

J it J 
2 fI::HUU LWHftflLfl1L1"D'I 4 J)1t1 rJftJ.II'i'u 7 fl1'I'It~:J..l 

1 fI~ m.rw 
J ,;j:t "': .. 

t J.J8! flfl1JWm1 flfln 
o " 

<:1 0 

I I 0 I d" 

VliOlfl11:l-lUi~~rJtli~~OIUUVll'1 i 
J OJ t:~' 

~ :l-Hll f)fll:l-l L fill fl£J 

-a oJ J 1.,1 ....' '" I '" 
1. ~:wtJU VlJ.JltJfH c1[Jl1'HlUl'lSlfllJn~:i-lfl1Cl£l1'1 O,1'nLJ 'iI'IlltJ'I Of)fl L l1u 4 ~l-!'LIU 

OJ r ~ to> '"l 0 o. J"-l to> 0 0 d I .. 

1 YHLfl ~J..I'du11.! L j~O'l'Hfl1'1 ~J.nju l 'llI1AfU/l tll ~.jO'lVlfl1-1 ~6.ll'Ju1 UjjUllVlVl~·Hlfl't1ru::: t l1U'H~1J1U 
oJ 0<1 d I'" I • 

Hfl~ ~ J.J'd ui mIUUl'lD'I J..l!inltru:; liJU111 Un::: ~u lUU un fiUO~\1l..:j 1 
'0 oJ I 

1.1 ~:l-IUU'l U t ~€l'lvm1'1 ;10 f4'i1UVlo~'l U L TJ \1fl 1'1 t VlWJ.J'H1Uf1'i' 

~ CI J'J ..... 0<1 

1.2 ~l-l7.lUl1hlct~;t.l'lUI~H)-.lVlil1..:j f18 VJ.l'dUVlo~1UfltHlDfJftLHH88Vl V11J.J 

J "'I d 

V1f11'l I V1'1'WH1Ufli'l UULl1J..1111l t tl1Jt £I~1c1~:w . 

d.:;·... <>! I'" ~ J l J J.cj "' I 

1 • 3 ~ J.ltl WI U'llUUVlVl3H'l fl1:fru~ I tlUl1f}llTW fl EI 'Q mlU'VI8£l'l U flU'Ll UU VlVlJ..lU 1 j,H) ~ 
f .. I 00 d ... 

51:J.Jfi'UHUlllUU 1 VlllflU5 L 1f1.iYlnlfi t tlYl'VIlfl1'i'tl J-1 5:JlJ1fl t umm 

oJ <ol '" I «/"' '00 i I -"l r.t 

1. 4 ~J.J'ljul utluu'VI'll'lJ-lfim::lru~ L tlU1J1Ufl:::~U1UUlJflnU8~lH1..:j "1 'HHH 'Hlfll1 

"' 
"U1U1Vlfl ft 

,. . -I' Q). I I 

~~ 8ul uuil VllJU1ULtYlfH::t-l~..J ~ ~Vll-1 nUl1'i ~ ;i.l1m 
iI , 

500 1:J..l'fl5 

" ..... I'" I"' <>! "'J' 
B'UVI~ u no:! ~f1'i ~uufl~urum11 11 t £11 ilU~-1 H 1 flo t1l-l flfhl11 'Hf111!t:n ~ l11u 1" fl H c1'i 1-1 Vll J..l 0 n 

~~ ~ 

.. d" I J ~ I ...:1 ... d ... J'" J 
vlO~nlft un1 Ul'lVfl:WUI:J~ll€l8 i 'l'-I'ilJU,1tJUVl1;<.1'ili:VlU€l1Q'IUl uu1 fl'i-1 ft'i1'1 'VItlflV1u-l fl1'il'l~::: 
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... ~ J ... ... 
, A!1n~1~'UlH Wl~ ~1 Q 1 n fI 1'JVll..:J 1UtlO-': 'llU lun, 'itl-iu I ?J 11 f1'i\l rI'il1 Hfi:l'llU lun l'nH'u 

... I 

'll rJ1 rJ 1 fli~!1'i 1·Hl1..:j 1U'J 1:l~ OU 
... ... J 

u.... 1 <'!I 0 '" .Of 4' " 40 

4. 'lIU 11.W1 '1 'HH 111 ft 'j'..:j fi51 ~ fI Cl ?J~11 U f11 l' 'l'11-11W'l:I8+~lluCY'l!1t1 ~ flJl'j::: Wltlt1 
I -CoI'. oQI ~ '.J u' . ~.- G'- ..:":,I' • oQ,.f 

~-11 ')1V11~ 1 fl'j 8UaflUnll-li'l.J.Jwfl1WiwUl1 TI1m t 'fH)U'i'j~ !'ll1nUf1f1~'1 flJ..lVl'J 81f1'i-l c!51-1 

; .. '" J«! . I 

YHI\l fl11J..lflYll mlVl~fliJ 
... ' 

. '. . OJ . • . • ..' J I J . 
5. TIll 1un 15tl !fu~ £11 rJ t fl ')..:j rt'i11 ~ 0 TIU 1Un1'l 'li1'H 1U'{J cH filiururu111iHll tHN:Q 1 fI .... 

tJU~Un1'ill'l fl' flO L rla~-1 t ;1~1..:j 1rl1;Q1 f1f1'ltnH)fI'I;'J.l1U;11 ~ft1~1'l n~:::u'I'l ~ I ;,fiu 
~ .JQ I ~ QI .. "- .. ;' . ~~ J' . J . . (&I . .::. 4 Q.1' 

flm.J1l1J..lo~ I flJ.Jlfl TIUlu.n15V11·nUrl1WflQ:ll "ilH l.lfliJU~tlt f1"H fll1-l1 rWltI'i o QfH1'i1-J 1 fl1-J 
.. • ,~:t " oJ ~ ... , J .,.:'" f:' . .' '.' ",' I~"'" 

ft'i 1-1'1 'HJ..I?JWll 1 W 01l1'l1 flJ.Jflvrfu 1 'l.I1JJ1UU fl1J..ll,) fI Q :::U'i 'j ~ fH 1 til U 1 fl'31 rI"i 111 VlJ..Iul n' ... . t 
.p- .j. 



J 
1J VlVJ 2 

... . J "-I ( .... cJ.J " ( d "'I 

MH~Q1nn~M8lqM'~~flBll'O~'11~o~wruuln1'nD~~UM8l~UL1~lU1Un~ , . 

.o:::J t ~ . d ~;. f Q.II q CI ~ 

40 ~ U'HlJ.!1flfl11UU t tl1M1'"W1'HI~';l1l1 1111 't'jVJJ'i.-nn1'".iTIO·HH1UWnnrn t UUfl15 t WI£! 
, w .. 

I J d 

fnU'?JU1'Wfll'jf~1 . rJ U~::;siI,o-j] (lti0n - a CC OiliTI1od iit; ion Process J 'll-.l ~ UUrltlllEH 
U ! v U . 

fl 1 ')Ui'Uff1 (1:.claption) 'I vWfltlUl 'Ufl1' ll-IU t '(j 11 'ilH M 'N (.~ssimilation) 
J . • tI' I .. v 

'" . "'I ... "I' " 'i:l..JV!I~llJ fl~ 'l.lV1'iHll ') (J O..J fl 1 'J' 'W,) \'1 Q t VI :cj "j 11 i mjoj'i: flun1 'HUI, 'K~'-i '1 1 'tJ1 111111 ufllhn 
J~ I I J '" 
r1!-'!iJ~fl. ow (Pre - Gxis'd.ng Gcl1cnas) 'JjJ1Ufl1'iVlfl8~flO'lJ1J1'iWl' 

OJ 

1 fI'H fln..J (1-l.CcoIrJTI.odation) 
. I 

hr:J.l (Re - stX'"llcting the Pre - exi::rting Sci:lenJ.as) 
'" r.I . 

Hi i:J t lhJ'2J 1J1 tAn 1 'J 

.. J " I 

TI tJ-J t Wi-.J fl'j 1'1 'VI ~ ~ ell :\.Ifill UU'J:l: fhJfl 1 1'ru1 U:il 'llU1un 1 1" 'j 8-1 n 1 'itl 'iu 

V.q d .c:.: IU q J <J QJ <;.I. G J JqJ! 

1 VI L flrJ b tlun 1 'j ! H'JU ,UUvIHU..:] 'v! l' [) 1 f! 1 fl'H fi';! 'H Vll'1" I'l1Jmru18 tJ 1~1 tm t n Yl'llU 
. " 'il .,: . ,.' " :oJ III . 

a·Hl 
.J~~">'.... . ~ ~ ~ 

U 'j g n ou VllHH'I VI fl 'W VllU 1 fl 1 ') tn...J fl 'fll)' [lJll.J1 J~ 4 0 fJ1 ~ flO 
! . '. . ~t.I 

I ~" .. 

1. 1mn 11 ~ (Natura:tion) , 
~ ~ I 

~fl~O~fl~~'jrutU~1~ft~nUl~~U818~1~ ~I 
~" . 

~ ~ 0 J ..... J ~ I\,t ~ ~ 
2. tI'~ftUnl'ru U'Dnl'n1H~1~tn81TIJ~nufinlUnl'jru flOWHQ1nn11 

3. fl1'Hl'HJVli:1rJVll~lYUUD'j'Hl (Social Transmission) '" fHHl1'i 

'iI.J.:;J I ( 

umnJofInJ £11 tJ t fl 'j..:] rt'i 1~ ~..:j Q 1:; u'11 ~J fift11~~ fl~ VI fl fJ 
'ill • 
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, .b ,. tl:/..J· . '" "'I "'! '" "oJ ... "J 
o - 24 l~t1'U ~t.l1H'Hll1nLnfti1Jf;)t!Cl~OlV 24 tAOt!, 'jj-Hflnq:Jt'll.l 

"" ~ J' d... ~ tl <Ol .. q .... • J" oJ 
tMUI~Mttlfl11 tftntnftU1W'lB~~~~tlnn'Dl~:JMOt!Q1U1UUU~ t~U tfln 

.. 
lUIllM'l 

, 
Q:J flo1JilUcr~Afl U~-J l1·1 l ~fN 

• I • • r 

'. .,J I I "" d'" 
nl'~U~1U~~Q~11~D~luMl~D~O~tftn nl'Vft nl, 

':l J "I 

OOntft8~ nl'Lft~OU'U1~d 
. I :S.:. '" 

W:l:Jfll'1 t 1'I~'(J17HN f.1 t iJ..:J n111 TI t 'Mo1u I fln~~flt.lWLJ 
"" ';",," II"J I 01, 01 OJ 

~ ln1 flnnlt1UOn'lJD-J l 'll1~1f;~ t flfl1!lfi:JWHl 4l..:JUu~~ Slr.HH'/111 Vl1ll fln t ~fJU5ivlti 
~ 

r:I .' .'.....,~ • ...: I. d . . q ~ J J J <I 

YllUn 1'i~ ~~.'V1·1 ·t fltlQ::n5::lHl'll1tlfi1'iilsn fltll-.11 'Hlft1~H 'iW l <J'IH TI811 fll1'l1 L I'ln ' 

Q.I ~ '" ~ ~ 

~~~~ 1 tUUn11ni~W~]O~~U1Unl~~iutTI1Tft'1~1'1~ U~::ltli11.~tJltJlfl'~~'1~ 
'. 

... o<l I <'I '" "> .J J/' 
LLi,H: (']::l fti1-l n l' ~~~~rlmn'in~ i \-I, 8 T fl1...j,fl'l1-.j111~ omJrJf'J1 t Wmnfl'LJU U€lfl11f1 
tl d '" OJ c!"'J . ... I .J : M , 

Ut! l flflO-l i 11 L 'H,IUJ.l1Q ~u,~ !llU 1 ftH !'Ii 1 H11...j i'~ J...j t '2l1 t;W f) t 1I11'1.~-,J,W...j W'itV1 U~1 .-

." '" 4,d .. ...... c! .... '1 J d d ..;': T ., 
l nrl1 n U '·Hi 0 l Jm I '(11U1 fJ'11JUfi::l flfl1 fl tHl1H VI rn flU t uvntfl t fllHVl ~ ~~mu '1 i. fI'H flil-l 

'" • t '.. --

ttl1.:.! ct~U'Ylll1ftJ.lW~~i111.fl11~ n ~ Vi ,(HJ~ 1flQ n 1~ 1'11.; t~fJ1 nUl ~ 8~ (;;~;(.'ce :~:r·C81j:t.ioJ.~) 
., <I of .., J 

n 15 5U'H 1111 fl11iH tltH !-11'1t tl'U~fl t 'H1Ul UfI::lfl11J.1'irf1-l1n H(,W'lUfHA18t 'f)~'lIfN 
II • ' . , ~ ~, 

f111mYa~wuD Tll1 L fl8UUUU fl15 t flu ll~::f(,!!ry~n1truftl...j ~ 
:M~ t '_oI~.A ~ 

2. 'llWfl'flflOUtl!jUAfl 15 (d'S - Oljt,L'tJ,i::t0;,i. Stag OS) '2 - 7 u 
J~"" ... ".. .J J/. of J ." '.t ... 

n l'H'll llfl3-lif'rJtl!flfllffU (::"y.:"u:;LJ) 'A 11 "1 Lr~ mn 11 '2IU ,l UU t fl'i f11LLf'tfl-l Tll All Q VI 

• J j ....: ~ • OJ 'J'" ..J. of ~ 
0'1 ~1'11l Wfl11~~U"Vl1Y11l f)~ 'M'i m'!111Hl'WO'!J l 'ill1 "i1 WflJ L fln 1 'UTIU1J'i~c11WH~tlc1 

J .c:: fI!! -" Q,II ~ a.i Q"Io 0 a 

llfl:: fl1 'i L flnouhn rlmnHi D 1 1'l'H f'{'i 1...j t n O11.Wfl£JUnn qflfli ~ 11 11l1t1UOn nlHli ~ '11/ 1 
~ .. 

J .J'",' I d orl' J 
1 mn nlW l' tl1 t)j~ '11/1 flO t UfI-l t1U q::: flfl iN '1 un 'j::: 111 t fin ft1jJ 1 'i Cll fllJ1l1Wfl15 l fI f)OU i 'H1 

oJ oJ ... 1:1 3 d ~ 

~f1~1~\,Y111 I ~1nIl1t1~f1nt'll11tli11l1v1u1fl 1UTIUUtflfl~~~Xnurut 
... ..;r .... , J~... '" d 

2.1 flflH1f111fl€)UU'l 8V11t 'H~flfl1I'lflD t J~mn 1'1~'iI~ t llwUllll-ntl'i1T1:a 

t ... 

'2.2 1 ,j.Hl:l~l'l fI~fl1 Wll11.uH1un511.1 fl (Irreversillility)-
"" <'l' . of ~ 

2.3 f11"iflfltl11.11.tlfl 'flU l iN l UUf1UfJtlfll~ (E€o - ee.:l'!; ris;:x] 
II 

q .... ~ 

2.4 fl1'H'lfltLUUJHN t 'LI1ln~ULJnn1-J (Centerir.lg)' 
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o ' I .... 01'" 0 I . .., • \ 
2.5 'fllLLHU'ifl'l.Hll'j'! unLltl~lJ (St[;.tes ilers',~3 1.l'ransror.;,atJ..onj 

J'" r OJ • 

2.6 t W~~Jf:W1 tlvl1 £1/1111 ~!1 Yl ("i.'nmsductiv€; ReC130uirdng) 
I d 8 :f. • 0 .,. '... I QI I I 

l'ilt! Il'lflL U'll'WU ~ ~11rl11 "~h!n 1 fH <l:::\1 fl ! l1'l' 1::: 11ilul 1'1 'HI 4 I l11fll1tl:.l1t 
~ ~ 

'" OJ 

3. '2J"'1.Jftflt!nU~nl'Hl1£JJtlD'j''i~j (Concrete Operation StaGeh -

"t 0 '" tl:t...!J J ...... ' ......... 
11 U J11'H1141Uil1Vl mh,IO-lTIJ4 t flfll U'ilUU ~ "j 3-Jl'IQ~ I tlfltJU:l1flfll'i'l1JjJ.ll~tl!l1Jrlfll"j 

~ d q q,.I- oR" q~ . u d' 

111'i ct\1U(l~C1Jl L ftfFl~ flYlH'lJ1Hl1UfHH) U\evers ibility ) flfll fI £J1fi t S 1 m 0 ilfl 'llflVU£I 

J .., tl :t d < 
flfl14 (Decer~terir.tg) Un::: A1Jn'Hl11Q ~ ! 7.111.S11 UUl1U1Wli 04Vflfl~ TIU1H ~ln '1 ~J..Jff4 nt! 

OJ d t"',,,, 1 ~. 

1.l~ J.Jlt'JLL3:::l q 1'W iu : ~'[ m·..:j fl'i 1~ 'lI O-J t 1 in Un::: 'i :::fJ::: 'iI~ q ::otlQU t '1I1fl1 u ~·hn1Jnn:: \~ Cl"i lH~h 
IJ "...... 

... .., d ... ... ... II' 

flU t 'ill I ih.!fll l' flfl,! flr(lulinfl ri'j l' flfl1fifl"J (Logical Thinldng) 
tl ... . ......... ., 

4. tl'WflfiLll]lJYl fll'HI1 flU l1-tfi "J l' U 

tl:id . J ., "dJ '",,_ .. '" 
11 - 15 iJ 'llUU I fin fllIn'j' m1~:: fi::mou1 H tlfJ..nj'H1116-li11m'i nl 'Ufll'lflflLm:Jfl1'Htfl 

v ... r J '" '", <II tl .... 
Ul1i,M11 fl U3-lilJ ~ iA.~~l'1l11~il'f~1-i1t! 'j 1 n!J8fl flrl1~ LIn ~ fll 'i flfl !LflUty1t11'lHN t 'i'.ilUUl xi VI An 

~ ~ ~ ott J QJ 
I 0 4 4 ~ d ~ ~ ~ 

fl1"Jl'Il-311'1tl1filflVl'iJ.l1tW l 'H;:..!omlI/h1111Vll fiB t J-lil t f]rtUllJM1l \9fl::;::~H fh~~lflS1U urn 
I d ~ '" 

fl'j'1~flOUfl0U~~~'j'tlttlU~U~fll'11U '. :'. 
'" v... . d ... I ... 

tTI~ 1~1v.uoflnL'Hwl1K~~o1tlU ftO 
d ... I tl J '.e! tl .J 'd ., tl 

1. lflfll'1flflUq~flO~~lWqln~UMu~'t!~8n~U~U~'~~fll'l~lNnU 
. ~ '. ~ .' 

J
o 

. QI I.. ~ d J. OJ J '.J d .... 

z. €J1Vl'lI111H.!fl1111Hlfji'l~ TIt! t lh.t£ll~~l'l I'llnn 01 ~ t uArm uh.!'lJ"i H1fl!ft lU 
d .... l r old I tl'" tl d.II tl 

'lJO~ l flm11!t 'fl-,l1 J,JQll tlU}101~1 UHWfli:!tJ'WQ~nD..,j fI'j·-Hl1J.JUU t flfll'ifJl:U'iIlH'lDUfl1'l' 1 
Ql d "'014 q"" J "" I dJI tl I ...... 

, I'll on nfifl~hn uun~ H11,:WJ.J ctflUlllll!lVl t ~ "JfJl.ll fl flll ! ¥l mH-l111'lJ1..l'il8Ufl1~ '1' flU 1 

A t:A I t 

V-I nh.!uiiflLl·S~fl11lJU\1flVl1""J~'H'11-JVflflR (Ceng, 197':~ 1. - 4) 
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u ... ~ I, "'" ""'i. OJ "" J"-I C...... J 1 Mfl11J.!UJ..l1rJ'iH)~ n 1 ')' tlU 'W'l:111 . n11 £IU'i lltl'fl on1 'i 'j fl1'Hlfll'l d-l91 ilflrurl~U'fHtfltfl11 J.lfH Vl i .. ,... , " 

I... 't... ~ o<;l J I' I J, . "" :e' 
~cJ191 ~ 1 m 1191 QUU f1::J J.Jfl1'j tUi1tJUUl.lfl,W81..J 1 'i 'Hiu t 1.lfltJUullfHu'nntmlut'l1uu tI-.J 

... '"' ,J I... d . u. o<;l 6'4... t "" .... 

19H1 'H'j 8 t UfitlUUt.I fl~ 5t.15 1-.J TIS ~ 1 ~Hl t UUV'lU t YH.! L Q-mJUrJ'W11 11ilJU 1 t11'j '[J eH n 1 1 
, ~ i 

.. .. 4 tf 0 OJ .... "".., ,J ... 
OU5nM flO~U1Ufl1'i~NftHU'[JD-.Jfl11fl'U~lMl-.J~1un151fl11fl~!ud~o~ ~-.Jtl'j9nOUfi1tJ 

, 1 ~ 

g: .',",~.J I . I J r t , 

4 'ifmW1-! flO '2!Ultl 1 $i'1Q8l-.J (3ubjecc), ·~';-H1116-1i:1u1~11.l'l1nl'i1..J t'llu tW...J.fl11.J..J 
. , OJ 

J '.. <'lI" I.',' 1:: ..... d 

rlU'~11.ll'lfl11~fl11'! M1Bft116-1fl110D1-.JL~U1 1~;q1,ru1Vl-.J 2 U19fl1'i n1t~~ultlu 
tf. d-'j I .. . 

~'J8"i~~~11UflflG b. cr B A'! L7!u1ufl1'jllVlf:El-tflTH)'lJ-rmI'1.l~J.!1!'J ~10t!1,'I~9.'~r11iJ ,":' 
.J J ~ OJ... ... 

ou1 Q 11.lMfl11JHJ£J:f.l'll O~ 1flfi 'iI~lhH'l18~'W'W1trU L ~u ,ul dn 'i antJ11 , ~. 

, U' D' . .:;) .ct. 

Wl1111:f.l1 t t1'HJU t VlU1i 

~ 4 (IIo... .J 4 ~ OJ I It.J ~ d !:l 0<1" .. I t: 
llu'il'WVlUU l!-!U YI t tlUTI1Un9l'i ~ 11..!ttfl1 "11.111 TIUVlUU t tJUjU£l11UUJ.Jt.I'W1f~U8£jfl11 1 U'llU 

.J .." J ...... "l... ..t "-I J ~ J I 

VI 2 V11DtJ1'1 ~U~-.J fI11~~f\u1l'l. i1V1~ruflJ..iu9l0nft1UVfU-.J rlu t uO,H1fl'llUVI 1 t"<du 1 tW1'i 
.. J f' I OJ .... ' '''.... .. 

u ~ .<I .c::. u .e.;;. G 0 Q"Io .rJ Q..I 50) 1 
')1'f1i10~ il1HJUL;;nutl'jJ~1f'Jt 1 O-J t 'fI~~ I'nOU1-l,:u:w[JufillO~ 11r1UVlUU 12mVltlu t thntl ciill afl , ~ 

~ "-I )J ",,' ~ ~.' l: "" OJ... J 1 ~ :t ..... 11 ~ J 
tl11UlHH U1HlU~1ilfl1l 'ZlUflU'W TJJUVI t DUJJ1Y!'l Si lU 'iN'U t W'i 1 t: 11 ~Utll1 n 11 y'H (JUVI 

g: J v··... ,I I 0 "" I... .,. tl tl tl:tCl...· 
1 WHlTIUVI 2 Ul.!. I'lTel81--l1J.JtfH:JU1J..!lfW}'l1:f.lfnHfl8 I'l~UU 'yH 2 71UU~-.l;Q~,oyluln,~ 

~1~~fl1'HfVfo; (NonCQu:;jerva:tion).' frl~l-rU'lJ~U~ 3 :~~tlTI~urlii10~1~tl'll o_~~rufl~~ 
~., OJ , '.. -l' do" 'd,,! . ... d" c! .. 

'J8ilV'Ifn1-1 2 tJ'i~n1dlil1dn'l1l-li'i'w 'i:I-.JqI'lLl.IW'~O'iJ..! k'and B f-IfiflflSVl11'i-itflflt'i!~ , , " , , 
J «:t • I : 'I OJ ,J' 4 ' . ' . :01-

~Fl:ljHl~nil'j 1J-JnU'i~H11'1f!11J.JiJ11Hmlfl11J.1fl11~ 1l'l t tl'Ufl1'j~'1 t flt 'l1 Ufl1'lif'1l MI t VfU 

"" Cl' ... ~ J 01 v ... t t: J' ~ i!I ,f , ' 01 . 

t~fI::n flfl~fl11J.Jiifm[J..:j>;;:lfl'llU'l'l 3 n'1:::fl11 t'll1fiTIU'I'I 4 'UUflS Vi1or.i1~~;l «'1 t fl~ t Uu' 
. .~. . '. . 

fl11J.H~o~18-l1~\!'~i'l' Aland 3
1

' A
Z 

al1cl. 13
2 

t~U;U ~'1'1'1·1L;tnflH,UU~It!Ufl11U. 
.. 11 . I' oJ· " 'QI,.... QI.' J tl of 

t '(J 111tlU fi'1l 'llul u t 'lotH n 1'i oyi'flatlj l-IlruR1 0 £11 'I Q 9 t '2J11 Q 11~tl~Uulli'UVltlU L UUjll . 

OJ ... J ... :.: "" QI..... ~ :t J"" "0 ..... . tr 
'~fl'iOniJ11J..!Uq:lLVl1flU~UflUU1J.JtlJ.J1R'i~1U ~~U tW'il~fl1'iM~UU1~UtJl1Diln'uuu 

, .. d 4 J , <4 ~ ","" 
~1Uf.l·11~ n QM t flflfH 'i1 • .u Ut!llA'fllliN 01 'i'llfl t TI 8 (Compensation) 1i~U1..r~~ 1 H'U 1 'illl 

I ' .... . OJ u t OJ 
"'l' '!JI" '.. 01", ""c1 ... ""0<1 ~ 01." '1" 

fl 11 '11 ~:: n'11 flY! L fI'i-l rI'j 1'1 'I11-i dmjrurul1i iN b fin 1 AUt! 1 Ii n1 l' fl1'jmU~ nfl 0 il1 'i ~ 'i1Vfflfl .,,.,. . . ; 

, tf ... 

fl1'i oy'imn 'lIlll'j1Q~OU onavell, 1963: 245 - 246) ,i'llY1iilfl.)'jl1f1fiOU 

~ «l It: "-I ., '" '.. .. ""'" J 0 

f11'i E1Vi'Ol:l''IHH 1 Vim ::lVlUWH fllHN W)V1f1,hlUHi11£J~ Y1~1 tJflt! t~fl:l Qnfl..:j lU 1 '1£J'I'lrl.1'i1"l 
01' U I 6'.' 't:}f f· 

'11f1ilUtlU lHJ11 fl11Qv-rm:,nt-A;r.~llUUU~OLlVm~~m,\'u 1 nrl'llu1 'W'j:l~U01\lfll-.J 'l lit! 
''1&8 • • .', .' tJ,NQI'" 

tl91Vl-lU9flEllJ'U'!l1-.Jll'j~;)..jlru01Q 6 - -11 °11jO 12 ~ fi·,)H'rU01'l1~1\:{l-ufl'H1.!lr1"h.1 
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.d Cl .. (. ,"'l ... "I q J' ,J .. , 
L f1'i 0'1 J!JItlYl i1t:J ~ n 1'l' Ji-J" OU ,3 '~fj!'l iJr,l'Ul1J 'j' flHll':i anrulWI-J l UO'WU (COllO crvat1.Ql1of 

"1'" 0, ~.' g'fl<'~~ t~ 'n' 0'," "'fl,1 (,,'l 't' '(C'o'nserv:-1~J.~_orl O'~'; ; Continuous C:tuuntity) II. """'. r:r!J 6< n. LJ L '" ~~ ~ __ •• -'-

.... ' '" .1 ," J 
Interior Vohllne) UfWfl1'';i0lJ'iflUllj:l-J1fl'i'jt]I?J1LtYlUl1 (GomH;iryat~.on of, 

'. 
Occu~:i(;<i Volo;.K:) 

~ .,II J 41 '.. , ' ... : If X 
ctl'W -rUfl1 <J fllJ rmt1J~ ~1ru)!1 Y!iH W)~ nuJuo 1 ql t1iitl11~' 1 ?lUl il ~ [) 1Ufll 'iWYls1 Ull 

<'I ., 0 OJ JLl '" <:;... ... 01 U I:l 
flOtl"l'1fHH1.nUfl1 2 illYl~on'l:tru~ L'V];WJW)U ii. lln~ 3 it1lVlflV1'lltlLlfll'l'l...J,2 'lu 

E 

, 0 
\ ( 

., oil QI OlE 1 t Jd' 10It: 01 

Ui11fl1J.1 t ~Hl11 U·ll UUftl'Vl'l 2 L Vl1V.~ 81:N 11A'-l <"llfl'Vll VlflIJ02~-r1J11'W1Vl..:j 2 llfl1 

... 01" <I d <1 "'0 ....1, I '" J JLl .. 

ttl1fl'i.tllfl1 Wl'lVifiO--l'H'iOL'flfl ~--ll'VItFi':nflt!ft1t11.H1lHlllfl11m1 3 (C) mFmltru~ 
~ ~, 

r ''''l .J v , .<;J "' J :/."., I r 01 

lll'il...J1.'l-J t m~o'U 2 1mt'i/l'D'II!fll C t1HHtfl111111 3 U:J..Iltl':i1-.t~'HJtJdm11Hfl11 u 

c, <l ... 'l 1'1", .. u. I ... "I .. 
tfl~ <A) 'tflflQ:JDflfl1Jnl Ufll 2 !1JUflElUfil b. mn: C 1J'j'j~Uln11flU!vUJ '{]; 

'" ,." ... I 'r ... t I ... 01''''' "" ." "" QI", 

1 rlflYlOUtlU8U11 t 'I'llnUU1' 01 ~ ~ Vl1flU n1 Vi l 'lJ'H1B1J1L! t mlr.lflLlUtJutl'j~n€lU\YHj url1 , 
01 '" "" ... ... , , , ... .-! <if OJ '" I 2! ,<II 
~'VlrJfiiH'j..j,)8LrJfltVlUl~lnLifil C fHtlfll D 'il~LU1iWl1fll1~HyjLYlL! (0) f111Ufll 

'" u. d QI ... ~;,;, '", '"' "I"' J d OJ ' 

t flJ.l <A) Ufll fFn:1. tJ 1B fll"J'Vlmli)·mil~ [)'lJ..l L lP,'; f11H m..; ~mrH lIfll E 1l~ t tlmm 11 1J 

d 
~i1fl 1 h iu 

'd JcJ' ., ... I . .. I, '" 

ll'lfll1.lJ~~fi'U'l~l'lllLQhI11 TItNtlHl1:J1flllfl,1 B tun C !i'iG D 'd~8:' E 

~ I"" "'" ..! Ji "l" ,E d I J "" " 

'Wu 'I ~ 1 J.l~11'i In rl'j t l'l J.W1 f1'LJ UH'Hl 0 I'IU O£lfl ~Wf ~'U U'UiN (Hill f18-l f1...J 1 Vll t ~ J..l (uti~ a 

""0 'QI .f$ QJ I ~c: ~ Q.: ;.t . 

l.nlULtfll A. fl~E1~LYi1U1tuun1Cft1JJ (Gi;.1sburg [:/ Opper, 1969: 162 -

"" d' . "I f, I""" 21 ~ 
163) tW[Jlq'Vl (fiaget, 1964) flol11l f1l'j0V~flUl~LflrJTIu!l1~l~~~~U'UU~OU 
"'!.! ... '«I v I 1!l «I ., "d I I ," ~ ; ... 

flOl'iJ.FllflLH1J..1J,Jn1'H)V'W1't hln'ilU.'l-Jfl1"iElV'ifltl' 1i~uu'llu'l! r 10. 3 flU rltJ 



, 'g J 
'tIUYl 1 

• I oJ 
ft1Ul Vlft1UViU~ 

~J 
'lIU'Itl 2 

~ ~. 

, 1l.1U1 f1ft{J1Un1'HlllJ1~ 1)[J1~ 
J 

€I fl1--l €IU : i 

... ... 
UlJUflfl111UflfllJ 
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.... ... .. J J J f$" ... ~ 
~1'H"iUfl1'H1V'HlH'4f111 2 UGl~~f1'11 J \'i'l 11.1Ufl1'l!Jvi'mtIl1£11u tt!H::n1'lm{)f1~ 

'" J'" J~~, J ~ ... ~'J .. , 'v 

t1'HJ111'il1 t tl1 UVlU'I'IUU t UU~ 1'1'11 t ~ til qt11 T111'lfl1 'i 0v-imnJ'1 ;W1~'j i!'I ft1+l1'Hl'l~i I'l~ 1 fI . 

J ~ J d ... o<:l J" ""<"I J o<:l.!:' J! ~.. "tl J <4 
lfl'H)..:j.J.ltl~f1'11· 2 tbfl::::~VlVl 3 1iH11'iVll'll ~U~fm 2 J.l~I'>l'U fHl ~11f1fHHU1UflOfl'l11UU 

:, .. d ! 4 tl ....:! .. .et... . "." 

tLl1'1 tl'U1ft 4 3 3 J.l11UUH1V UUf10UflOflOUW1::'ilO'lJ.ltlnI1Yl'i 36 £lflU1t1f1t'ilUVl , '. . . 
.. .. . • tl .;;;,Jt r.l ... J J 2:l I, " d J 

1 JNI1' Ufl1t''l!Jflfl tl~ UOfl11 lHHl flOUUtl'ViU'flmHHVlu~'il:1 Vl~ iJtJuu L n1~ t flO 1 t fl1 ~MU'l 

J CI q J .J".... "':/ t . 

tl~~'lIU1f1(UU'jl.lfttUHJ.j~Vl'ft 3 3 'il1'j1~L~UVlt~'il' tfl1::::uonnH1'111::::l~ AS.J.l1 
" , if 

t r.l :t .. 2:l <II"" . r '", ... :t .. U J " 
1.I'1f1C11f1nU~nvnf11Uq1f1A~"1~ n'lUU~'I101«tl8~1uAnVlH..:jUQH~8..:j~18MOtJlfltJ't1, 

.. "I ... I.-:! J J o<:l ' J! J .' i ...'eI .. <II 
rl'j1·Hln'HfH1V1.J.llJ'Uon 1 fl1::::HU..:j 'fl~:J-l'lJU1f1'llO~1~U'I1 t fl1:tl1l1..:j oDnlt1q1f1 t f1~ . Uf'lJ.l'iHHL'}J 

J I .oJ I 

'i:!'Hll'1f1:::: t f11Hl·!'ilU1rl?11..:j , nUQOflluilo 2 2~' 2, 3 

1 2, l' 1 Ufi:::: 3 
, ., <1 ' ... ' , ' :..Jo<:l.f J 

4 Yl1 "i1~ t 'llu~ UH1".i 11.Hl1'i ft'i 1'Hlm1CH1 Vll-lUU t fl1 ::'VId4~1,1.n1 
I ....... 4' ...... ." r' .. 41 ~' "'... <4 "I 
Yl1~ 1 ·nuu tlOflUl~nl~nJUTIU1~ 1 1 1 DnU1~nb'll'URL.J.l~'jl1~RBflUtUuRn 

q I'" ~:g. ... '. 
If1iJl.Jf111:HU:J.llL111 1 flml£lfIJJ1~m.!UMU 1 Vl'D~ (Flavell, 1.963 : 340) 

<8 Jq ... .., os 0" "I .. I' 3 .J 
L fI fl'l1¢.ii\'..:j nut! HI11'1 'j <:wl71 [l1Ul U n Cl'UV flU 111fl 'i'lflfi'U 36 fHlU 1 Hl1'!'lUVl~ 1U 

Jt J c]' f <I I d J Ie] I .. " 

(lH!l1 t nl~) q::: J-l'llU19W11'-lnUoon1 UOLl'H 1 'JflYllJ.l UVlL flflM1 ~J.li\'~illlq::Yl8fJ€lUfiflUlflfl 
9.1 

v v ~ I ~ t Q.I= 

H~'ll'U~~tA ";D1~q~U1UflOUHflUl~fJ~1flfll1U;DUB8fl11 36 nou 
~ 

o ~ CJlr!1'::;j ..J~ J~ 
f1l'H'H1fll".i OWl ma..!'j ~l?1'jVl L 'illHVl'UMUU rt1dm1"i'YII'IH[HVO~ 1 fl L 1fl Ui''!::: , 
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'i"<':I<':I ' .• 1 0.> do.' " ."10 
H)~fll (Lovell & Ogilvie) b61) 'iI·HWlflQ ... H1UtYlf10'lflqtl .Jl~ 7 - 1LlJ ~1'U1U 

. .. I d OJ, If f 

191 flU ~~lhw1Yll1 l~fl~1:l'1Vlff'lfi'1Jfll'HJ1{rfl1:ttl~ln¥l'iflllJ'l'U (~Yl 2) nml Ul1~ 
J J ... <, . I .• ,1, ... "" . "~ ,:' q oJ"· J f ,. I .. 0I.,J", ... 

l \lfl tI'Vl'l mHl£]fl1l) 11 ~:! 1 vdf-a ntl fl1 'i flU 'i fl'l:tU ':i ~no/l 'il1l 'IJ 111l1U11 fl1 u1 tHlJUflll f1fl'Yll.lft'l mJ ... , u 

nl'iQv.rfl~U;4J1Y''.l~t;lmm}jf.H:l;t~a81vll':iali-Jlru 11 - 12 ~ ~'Hl'HfiUAUL'i:I£I; 
. I ... .." Jr-l ,.. ' 0.>' If q .J ,.... J.J.:l . 

(Luriier" 1960) fHJ11' L flfl'VI~~fl'Hitlf11"i O\;!l'iltltJ':i~ll'1'iVl L 'iJltlVi'UVi t J.J£lJ.j~1~ 12 - 13 
01 ... ! 4'./ I ' 

~ - (Flavell" 19 63 ~ 390 - 391) Q al L 1t1'U '1 m 1 fll'HllrrflHtI~ Jrtl'1"iVA. 3' '.tl 1 fl n 11 

': . J 0...· iJ '. c! "J ., 4 <'l. "l 

.~~'VI 2 ~~H'iUDU1Unl'i'VlYl~D~uuLtlunl'~YlHO~~UAD~UO'l1U~Yl 2nD 'Ull'1flH'Iiu 
J .... I It ' J a J ' .... OJ OJ J . I. '.)/ J r 

Ll'Vl'lh11 '/..lui Ul1 ~ 0VV'HIl.un L ~HIYlm1flIf' i1U1U L 1.If1t11..1~U'i 1~ hlifllJl'llU1V1TI'O'l'tl'U'VlU91 

. Co' J iJ .. J~ '" ... <" q .. I, ....... J t. 0<3 tJ . Q ... 

tJ 'i ~191 ':i fl'l Viti\.! L ~ fl'VI &~«'1 nu fl1 'j' fH.! 'J fl'l:tU 'i JJl H 1 11 ~ 'iI EIU 1 Y111 'i:l YlUU lWVll mlflUU q t J.I 'i t: fllJ 
. ~ ..' 

., : J I I 4 It "l ",,( , , . '}j ~:t 4." 0.> ,:t J 
'fi'l~'U11ftnq~~~V'UM'JDL'ilDfi'l Ln'Jl~fl15~~~U1t1'JDtRVH~TID~RnQ~ltl~ftt~DnUWU~ 

~ ~ 

4 tl 11 J . '"d:. «'I J I t :'11 J rQ .. 

~1U'tHH~Hl 1NU L UtH::nfl1..1'i~~lfi"JTI!N~lflfl~'VIUlit il-l LlyH f1fl'VIhmfi~ iiUfll'J0v'imt 
'" • ! . ~ J I «J, 21 4 ~ .. "l ... c! l/ 

~'U1Yl'Qt~OU11 19KUU1~'Vl1~Wn~'1~U~1~fl11~~~TIil~~n flO nl~nfl~Ulnqg~~TIU U ~ ~ . w 
.. <l ':to U d g. d'" 

nl'i1nl~UH~U~flQ3lRE~~LDu~u 

. d ~ m" ... '",. JI'J ... 
'l':lnfl'1l~mt1'l U t '04 n'11 €lUi'fllt L ~H:a (j'jlj'i'ltnl 1111 O'U'ifl~Ul~lru~1yHH UO~ flU 

~ , 
.', ~ .J Q J d' I 4 "'l 1 ~ .. J 
U4 ~~L'j~UL~Otfln01Q 6.M'JO 7 u ~~UnllDvfnHU;U1A'~~'ftt~881~'il1 11 -

"I ~l rd· ",' .. I .., " 2{ .' . : I 

12 U Lt91QrJ1~"Mil;!.Jb'l'lUL'H'j'WU11 1'll~~cl'J1~n1,av-r~lYq~WWlUl'lJUrl1~El1~: l'ilU 

.." " ,J .... .. "". '1 ~ 
t Vln 01~. 6 - 7 u t ~·1891' 1 \I rl8Ufl1"5 81;\ 'J nUtJ'i J.l1\'l'J 01 'l'l'lliu~ Utll.-! 1 (Nonccm-

. r J }t, "'" ... :t G'S . J 
se:IVation) H'n Pi pOl ~~1 nTIufl!Jo'l ~ t:~W.ltn fi''1 nU'l.H '1 'Jf~'O'i..rn.i OHH11 ~ 11 - 12 n 
r1J.:O-.l ~ 1::l ~1 n~ ~ &1';1'1 f(~' nUn1'i Ell! -rn;tI~ ~nVl';l;;ii1J.:Ul~ . ~i:Hll' 1 ~8~~mt1~w~U1fll'J 

~ ... w 
, I I c! <:: I, d ..., H.... I 

'lI ch1fl1Hlui'mr 1 1nl Q ~ L UU L I1nit1'1 tl, alllfflU; £H ~flt ml'l g ~ VlYl1 ~ ~Hlfl'j~ fiu'i'l...t ~U11 , ., ., . 

.... ' 11 Co·,· ... " ... £1 

n1'Hl1J'rm:tl'iY'JU1'll'U'il1JH.l1~ (O'iV'll HfI.l-JU"tttr1'l!l, 252.0 : 69 - 70, 'j'Cl'i 

flun~~'U~, 252.2. : 44 - 45, LUi'll 

Dodwell" 1960, 1961$· Wohlvrill,1960, Lovell & Ogilvie, 1960; 

Elkind, 1961) 
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.. "<l q Q,I f:! J! I... "'<>I "u I ... f ., 

fll'111ruftJ1l 'llWHlTIl'Uti7J'W€FJflUfl1 ~ 1 ~u.j 1 t1fl1ftll~ 11~ «..J ft l' 'HlfllJa~ ttl ~!HHJ ct~ U 1Vl flOl.J v.. . -tJ . 

J c, "" I , ... ... - .. c" .. d If.... .J .. 
'11 L ~ 'ullml1uv 1 rJt m'j~JJ'W 1 fl1 'j Vl1-.:.i ffmjt1Jf:nYll L '/..!'w 1 t!1 ~ l 'i1 fl 11 ~~ In AfHJHWlJ1ilfll1~ t 1 'j ru 

-" .. ' "lJ rO;t !;II 

.. . G ... "" "r.l d.." <>1:1. f 

(O'j\A7i 'HflJ.JU'i:::tfl";i!i., 2520 : 7) lm.Jtlfilll:rllt'lm!V~nn1~'l1!JU~E'l18f1'W fi--n?lu 
C1 :.... ..." . 01 J<>I... I ... 

(MHH1 (De 118;,.08,1969) fifl111~'lf,J'Ulfl1 'HI O~ fi1 'HI 'I{Hl tl'iH)..;J tfln'n~lmUD '} 'i liUflflV11'Wtl 

'i 4 ... d J! "I • «!. I "'! 01 }! "'4 f t 
t Yl tlfifl1tlflti t"VI tlW'W t ~w~ 71110 fJ 11 t 'fl'H fjf) 2 fln u t1n :wm..lH i1u'ill1-W'W t ::HH un t Of! fI 

, ~ ~ . 

. ,J f· ~ <;! <>I ' ''' d ~4 t 
(Elco) 'a'l OtlUfllJi:ll,tlYl::: t m1l~ i1 au t lwa 'J€J-nn tl Ui'l ~ EHl fl~ ~lVlU-.l t lhl'd 11'i'llH :l--l8..:j t Wl 
;.. J t &.\ o' f 

tllO'HLJ.J'LHh liOifl (iiemiV.usburg) 'jj..:j ut'I'Hl'Uflfll-..l '(JQ-..lVllU Q lulwn~~~fl~ 65' flU 

J<>I '1... ..." d,f4, ." 
'il'llWl~ 8 - 15 U fH-)l';U11 'i'if.llW1flli 'iHJ-Hl1i 0V'i 1lB'''il 0'1 t fl tn.t.! t ~El'l'iJ 11 iJ 1:Hh \1'jt €W 

d 1 .J <;! "c. '.....J .. ... "'.:I '" .J <;! '" .. ;" 

tuU tJf11U'l1t"Dtq'l1~nU1 Lt~5~~uo1~Wtnflnl1aV'jnH~~1~lnlUattl'8utWtlUflUt~n 
J ".a u .a ." ., I d 

~ i nhn ~f) t ~Hll1mn 11 ~1H'rUn1".ififlHl'lHH n~uWflfl (Greer.field) 1 YHlfl11l riO 

J'..... t .... f <I' 

Senegalese . W 1 s~17J I 'lIll 'H ! 5 fl'W1 ulh~fll1Ji~1l-Jl1 fllufl1 "J tlvi'mtTIl 011 t r1fl1 U 

'" d! J ., <>I ... ':i t ..:J.,. ... "'I 

t WH tW~ t flIl1 UU11H TIl t "J£J1.H<!'W·HHl£H'J1,nn..iiHhfl!1J (1:'11-.11 FlSU 111r1I'l"Jnl1".i, .. 
~ .. tJ .. 'I1 .. : 58) 

"" Jl .. "'d l ....... <::I t 

l'H'ln 1 'i finl:ill1n A11l-ilUfl1 ucto~ '1 v. t 1m') 1 flJ111'HllvHlO JJtlll ~ 1nJUfi 'i 'i :4~H'lml Q 

.. d J ' "" " "'.c! "oJ I VI '" ~ J! " 
~~mUlnl'JTIO.,'j t fln1 tAt "j 8'1 nl'HJV'H1U 1'l1JH1 q;JnlJO~ t l'HJ t ~\1'l1flfll1 t 1,1 U I HI 'I l-Hl Sl.lt tle:J'i 

"'4.:! ~i" CI t... r ~ "l ' "f:: Jt .-:1 <l 
1 fl~lljjl t ~IlLt!llH 0 t 'iI£i 1 flff! tI n~Jm1 f.HrH Ion hHJ1m JHl'l Ufl~TI'WV\!j 1·11 ~utJn~ nH1 t lit! 

, , d d "l I.J G d 

4 flQM fl~~H'ifl L litH Ftn1 'W l UO-i01 V 6 - 11 ~ q~m1U 50 fill nQ~Wi 2 tum flfltlU1JH 

~. . . t .J ~ d 4 

El1V·6 - 11 ~1U1U 54 flU n~uM 3. I~Ut~fl'Ut~a'l81Q 6 - 16 ~ Q1U1U 

f J d ~ f 

llfl~nfWVl 4 t tlul'nmiWlJ'!I1£JlrJ 6 - 16 iJ ~1'U1'U 91 flU iI'lLlflfl~'1 nm.: . ~ . " 
91 flU 

I, .-) ... '" "" .... ,r I <1 ..... 

~flHlfllUfl1"jfln~nnl".iR1~".i~D5'jU a1unHN 3 llflMflA~ 4 ~nM1H11~flrJtlnnl'j .w 'll to <iI a..J 

'" '. .... . '" o"f <>! '1' ..:J .;.' • c." ~ 01' 
Ii) ')flU l:Nil 'j 'i J.l ~ fnJ 'i 1 nn 11 m'.:l~l1ft 1 'n'!l'Hhlur$~T21 El 'I b fin t t1 tI ~f1 flMf1!~ tV U l ~ iJ 1 flll t Yl n 

'i . q . <>! qJ " Oil -"'I "'..... I d .. ':. . ' .. 

!IIl...J ~ , 'illUA:l ElL Z~'Hl1 Ui.1::: L fl IlrJ 1 ?fJU ~ U W t An 1 1Imi 'W t uo~ fllH fl'l 1111 t 1) mh fh111nnru 
C\ t d oJ v '" I ~ ".I :t '" ' d ~ '. '" 

1 11 fllutnn1u~UUH~'1~lM~~ftl1n~ 2 ~ UOnqlflU8~~U11 tYln'~~'I1~ 2 nH~ ~ 
1 

«:a Q.t C'l: Q ~~ Q...I ~ Q,.II IU , c:l ..0:::. CJ ~ 

f111:l--lflYltTIln~n1'ftRllDUHn1'Yl18U1~B5~~H1HH~~ln11L~n~lMn-i 5 ~ fI081V 

1I'j=:2nf~ 16 11 (Opp~r, 1971 : 250 - 256) 
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co 

~I'lQn 
d,',;j d ~' ... ~co·· At d .. I f . .,..J l 

11U11 t 'fltll 'iH ~O·.nln~ l f1tlJUDVil--lfl1'HlU'J mnJ 'pnWV1YlD L l.Hl,H1U 1 J.lmli)i111-..1 flU 'i:i~ '1 J..l , . 

'" .J'" :1'" d...... .. "" d I A f:: ~ ... ·d·· .. ,. 
WH fiiH:h;~~:i) 1"UVl '1 Y1i>H '11· ! mlJ~'Jl U'iHhlVll HU11 VI! ml1Jfll1ml\llflVll~ 'Hf111'Ht If\tl . 

. ot cl 'f I OJ oJ'" ' ... ~ 
'1 til ~a-.l Ufl1::TIUUl1 t 11tH 'jIl'i1~ l flfI rl1fttwltl U~-.l H1Y1~tlJ.lVi~U l flvii'uul Bi1~nl.l'J~f1Ufl1'Hl.! 

, OJ...· I ... . . OJ ... . ' 

1 \iltJ~'i 'I Q1(ln 1'J' nfltJlhJ1l'l Ufll'l 01 fl! 'i1U~'Fl1fl n n D E1J.ll t1~-.l 0'-.1 Ul ~'I1111 VI! ~n t n~fi'l 0'11 
'" J • J I. I . 001 ..,,' tl· . '. . J:t 

tl'i Jnrufll'l E111W,U1U 1 J..!UVln \11-1 :n'n t Yln'l 'W l W)-.l tHlflI"-l1flUuii-.li'lUl1 i't''1.fi't11t1 t 1 fH t1'l18-J 

IOl 

flO t m1 (Guadia, 
...... "" dJ ~t~ 

1972 : 158 - 165) tl·1tHHU11 !'iltm~1~1f1,fi'HW'JU01~tl1'i 
~ I • <I ,,\ tl' t.." '~ I d... ",' ~... f 

Olli'fl1fVl~l fll1! fin H3-J;n 1fl ff'l f1J.lTIU fl-.l U\.!fl Qn 0 ! YlLnun 1 'l flflU 1 fl 'j :Wfl1 1 (:),U i'mj!11 fl11 .. - ~ , 
d '.. I . ..... '" IOl I ~ I 1/<!l r d '" d, .. 

rfltlnI:UtWl'I'J11!m~nfl~a Ld~'JflUOl.H VliJU mm~ 3 fli'HJUflO nflJ.J l 'flilul fl1 t flflflfjUl\.ll , , , ., ., . ,. 
. , "" '" '" .d.' .~ '0«1 ... ~Io I I J d 

TI 11 Un ~ Ilfl au) ! Wi flu OU! fltlU 'il'Ul1-fJ 111 fi'l fl:i-lTIUVl1Hfl1 1 flU 'Hl'tl"911nl1fli:1 ~H'l t t1UJ.11 915 ~ 1U . '. , . 
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1 
d, 4 ...... ei I I ~ 

Ufll1"'i1l-jtl'i~lm1TIEHlflIlGlt! 2 - 4 11 fJ~'1fl1nOt1.h.iflfi¢1 tLflQ:ntlu1iJfll}l . ,. 
J .,: '", I ~ ... .,: d ... , .. ~ I'" 

Mtflfl~aulftu'~~nDtnru~l~ 1 ~~~u 81~'5, - 10 ~ tflllfl8~Ql1qA~n8U'O"H18Ml~ 
'l!.:J .,: ... I 0 ..... <V I ",,' ,. "l d 
lH U l VI 'i1~ t Yin ~n(HW T QlfJU 1 ~Jl 'i lmlU l'UtL1J!J<H) [~rI11 tJ ATIU (Ja.:;.ctapOS1:t~on) flO t l.lu , 

, ... J I d I J <i '", Col... t. .... ... 

fll1"Tl11 UflmffiJ~111 Mfh~n1 f1:!.Hl.;] L Hwrf1'!.m t lll.!fiJ-lltJflll'ltl1 fl'!.mS'-l flflJ.l' afl:::fJ.:jfHl1:lfll'i ' 
1 

I "" do I .J OJ ' I 

'i 1 J.jfl ~l/l mlUuYiu 1 fl 'i'/ll:i i-i (3ync;cetism} 'iJ~ ~111 Viti 1 vH H~ f-i&;:ll1'i(» 'j 1" fl 'illfi?l'i 11.1 
, of o;f' I t J do ' 

tiltH AflJl~ 7 - 10 ,11 c11~n1 EF1Ylnm]'i::: 1.fl'Yl t iltHl~:i-J(iH)..:j ~..:jtJO'iW1fl t 'Hj.:j Vll.J.H1101J 

'l!. "', J 
TI'!.i (dicmCiJy) fl1tJll'l';j·H'l"il..:jf}..:jlU.fll1'H1 2 
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I ": 

~.:j8U 1 (C') 

..j 
1) 1 i'l'VI 2 

, '<OJ 

'1 (AI) 1UmHH:n~~,: f1tlA, AJ 3, D', C 

t I;> q QI 

TI0--1'J~;1111 (Systetll) ,nl'iUlflm'Lln 2 111:111 
·1 ~ 

tln1J~nl~ 'il.a-!f'iU {Binary Op~rator) 'hAl V:8~'lI8'Wl'I11Wiu (Combining) 1 ~£I10 " 

.,. ... Ie:: J :;''''l '" 1Jl<> .! J 
€l'llqJn nmub UU + TI..:j fll 'i "; 1 mltllJ'U hi! mHl'Ul1 'HH l11rJUiYI 'ilJ1 nl fi1Jl'llli 1'Wl11 1 hJnl m1l1'J ltl 

... ~ ~.ej J r c.'f o-:} (' ... ~ . . Go" : • 4 

fl1'l 'l' ') ~ WUVi1J..ll'ii11111..Wrlruf!;wUYi 5 tl 'n: fll'HI'H'I a 11.1u flO 
~ . 

~ • ~ ~ I 

~rufl.J.Jii~'t'1 o~ 1 fl!} fl1 'i ~ fl (Compos ition) 1 tAVll...J flruYl ,11 Rill '5'1 r.l f1?111 
I -' r Qi", 

<'l "'. r.. ~) q1 "Closure II 1l..:j I tltWliU'll tlln:N AJ..llTIfl'ZHH '5'~Umn'j1 ;].loU (Combine ~1fI\1 fl{P\l~ 

c;/ . '" .:! ... J" ... I! .... ". ":l "" .... 
Itlufl.J.Jl~ntlflo/l1Mu..:jTIB~'j=UU ~lD81~!tlu fll''il~nUTIJ...JflJflnMH1U"IMnn~ flUfion , 

.' J '" Qi '" I I J .,.. " 
flMfllU~OU fl~~1flltJuflflm)fJ-lftOflf)MflllJi11 I'll 11J 'Ll..:j£Jl~t~rJ'J..i1flllJu A. + A' = B , " 
\~; il ;lU1J. [] ~'Y1 0 fl m., ~'l1J ~ I VI ~ eN :!-lTD n flU 11 uflflM ~ 1lJ:~ tUlfl ~ Q = 1 ~\'iI ~'fl flVl fl1m~~ VI.J.Jfl 

, 1 , 

J O'j Qi d " 

'fI'HllQb'llLJu1ftttlu A + B= B 
"....,."'.J ~ ",I C 

~fUi;'\;J.JlII"lTJ OVI 2 fl!) n15 iiflt1~ (Associativity) ff3~~m111'IHll 'j 'j 1 ~liiu'l.a'\ 

c..I '" w13J11:i fJ 3 
~ I' . ~ 

~1?Juhl I TIU flOflflMCllU~ t H~84! ~Onfl'l,H:ll1J llfitflOnhl' (A, B W'l~ C 
• c ~ . . " • 

. YllJ.jfl1rru) 
~ ~I . I ~ ~ ~ OJ 

0'1 1 .... <"l "'1 VI O~ Q 1 ! 111 q~ mh ~Jl'Hltl1 fl (add) VH 3 YI11H'1l1fl'HlflU U! '1 fl1 
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... 
~ ~ ~ ~ ~ 

t:o"H1Jnllfl 3 riJ Vl1tYl 2 Vl1 .... flO Vl1"Hl'Jfl'il~Y10flI1V1n11lnt'HflEl~ttfl:::flOllmHnU ,. 
d QI 4 ~ ... d ... "'l J OJJj OJ 

'il .... q:::1fHlAflfJ~HHlQV1fl1U ~{JfJUlfit1.l'U J.. + B::::: B tW1Q~'J1W'..HnllflU (n) t'il1nU 
OJ, d......' OJ d ... , 

flflflh1l1111l (C) ltfl~flg~lfifion1m111ti (C) lTItJU1mtlu B + C = C Eip.J1fll1 
d ... d ... d ~~ ~ ,q ~"'.! <::! '" 

~~N~~flVl18flg:::'flt~~ C ~5t{JflUohlfiHU""LTIUUlfi , . A + 3 = B un::: B + C ::; C 

-4.J '..,.! ~ 
W1~Vlct8"""1:::'1~n~~ flat'J~11nfll'JLD1flOnnV1H1UH . , t~u (11. + ;c;) + c = c 

<I w, d ... d 

t V.~~H Cl-J 'i1JH TI10mlOnm!fl1ULLflt:fionl.J..lVl1'1 tl (B + C) ttfl~n~::: 1 fl~fll tluVlon , 
... • .&,q ,," d ~ ....,. a 

lm"11tl (c) TI .... fl1'"ltTILlUlfltl.lB 1 ... + (3 + C) = C flf1'(lO~fll'jil:D1JYln1'JVI~ 2 

~"1 .... ... 4 ! "'4!l ~,,~:tf r <::! ... J <::! • • ~ ... 1I 
Vl14UlflWH~54nUflD C UUllflOVl~ 2 1BUtVl1tVl8~nu ~~01QlTIflUfll1~LVl1lVl8~nuu 

1 ~L ~u (b. + B) + C = i ... + (0 + C) 
......... J ...." ... d"'f <::! ~ '" .....! 

~ruA :i-liJmJ tJ'I1 J L [) flfl fl11'fIJ (llieatity) tin n fl1 "j n fl O¢J~ Z~l'd nw t flrHl1!-iU~ 
~ G i.e] r; Go" q I» J IV ~ ~ I,:J 

. 1 'l..l'J:::1JU (flEl !1~~l'i'Jn "lw-lH) Dl1U'H.J1'il.J..lllmh-lTOflYl1ElU '1 ILfllV111t-Hwlmml'i 

J ' ,.., 0 ~ I~ .. ~ 4 J "''''f 

tllfl8UtlllfH L'lIU fllUlt1J-l1'Zlll "1J.jJ..j" Jl1'i1J..!t'U1NuflDllllV,fI1U,dVlflEl'l ~;=n1~~1Q)flEl . , 

OJ 

<I '" ... 
flOfll'iflflU1JUDtl'i.,\ITBU (f,cversibili-i;y) 

o;! OJI 

'J:; t Y)1.l1 o'nu ~ tin 
~ ~ ~ ,~ 

Uti'! 'U iN 1115 flYl UULl£! 01..1 11 flU 



22 

~ J ~ 

fln n1 'i ~J n ttUiJ 1 'lUl~111'l1 1-1 1 'i 0 ~ fl 1 '111')'11 mJ'1 ~ ! 11111 rl 
I r ' '" .,. 

rh.jJ.l~11~flfH.j'll D..:j • • 
~Hl nmH'l11! (ri) Un:l t () 108 fl m1f11ij~ -t'l ~i ~rh H~ [) ,1 C~ t) fJ fl 11 hi • • 

.' I 
<OJ 0 

(VI'HIU1t D1fhu 

. J ,r ':l "" .! OJ .J ~ 0;1"" ~ "" ,J 
WnNU~fH.¥l8flflVln1rJ 'fl..:jl ~1 tlfll Mil £H t l~1J! tl1) ~JflVl1pH1Yl€lO€lfmiHi11Jrll HfHl-:J Tl'HI1rJ 

~ . 
.,.. '... 0;1' "" e' ~ 

1 "lI £ru'1 Yl atu A = B + (-A r) VI'i P l~ = :s - L t 

... J . 1 1 . 

~ruf1 ;f.lUfl'll fl 11 5 1'1 Elll 11110 ij C!i'autoiogy) lIo ~; {L:n~TI'u (ae so rPt 'ion) 

~·11t1rtl; 1JlL '1 n~011€l111111 fl ~Ju m.J1 fJ n~ il1 5Ul! £l ~fUntl il 1 f.l m)fl~ l fitr'11 j.j 1;1 t1Uri1 
.;.. .J "'<:I "" "" '" ~ 

"lID..:jJ.lUlfl..:j .~fll1'Afl€lf1~1~n~1IYl~UU 
I ' '" 

! 111-1 fl11!wh 1 01fl£)flmlfl11J~ Pi~O..:j'i1m 'lI1nuii'1 . . ~ .' 

.... J "''''<:I ':! "" ~UlO..:j ~flVl'ftnflDYlDnnMH1UfltMflO-:J 
~ 

'" v Oil ... 
'ij'H ?JtJU 1 ft t uu 1;. + A = A 1" tHl¢ln.1';l U A Vl1 

• J . "" ...... , '" ... '"" ... d "" ... ' .... 
VlU1\11l\UHJUflurlJ..J1t1n I 0 ilfl ilOOflO 0 il 1 'i l' '1:J..1 A tnJ it fl '1 ~ ! mH1Uilu n 1 'j n ~J 0 f2l 1. 

~iJ 'A ~..:j N~ ~f\ tl J.: 1 ~nfl1'it J~ mimJfl..:j ~~ ithJt 'l'~ I ~ £J~'~ 1V! ol1t111 fl t) H~8 fl;1Wl~..:j 
t _. 

~'ll OWTIU (Resorption) 
4 t' I c! .. I. I 

11:t11 U!1..J 9'l113-J~m'rUjj'lJ 0-..1 fl1 'i ';i 1 ~mfl:W! fln! 'lJ 1 F.lflfl:wl VI rut fi £J 
~ 'i.I' .. 

, '. ~ I I : ."' <> , 

€:nfl'ri t VI rt HflVll'Hl'i "i nr11flrl'i t TJUfl1 'i 11 Hflfl:J..I'll OHltl fl flUfl1U ~ L Vlit:H I 'lI1 nWHl,j.J'lJ €H liHl fl , ~" 

. 0;1"" «l '" I ... 2l.,. 0 '" J "" A> 

m-!fl1U Hflfl9'lOYlOfJIlHfl1t! t1"101~H'lImi1fj11 A + B = B fj-:J\..\U.li 'i'I'lHU1'V1tU:WOUflU " . Oil ., tf OJ o;!; ,., t , 
.q ~ Go> ct OJ! I ", QJo-

tUUf13n'£lfltOilflfll1:rn f)1"i'J1t.JA ltl·1flU·!3 flffl...JtIHHlUfJUfl1'j'jlJ.l 0 !£111111 B UUIO-l 

J "' d· . '" ,.,: I «l . J <» "," ~'0;1 ,oj . "" '" J J . '" ~ ~ 
'f!'HHlflfl..J ~~! 1.11.1, E '1 J.JJ..Jfl1'i! llflLJUUUfH l'iifl1".il..\ t l.l1.JOfJl uwu .. m1 tlrtn Q~0l1fl11:I.J~3-JWU'\J 

l' 

'(l J..J fl1'i.11J..Jfl~JJ 
.,. ~. I <t! ',J,j ~ I'" ,w J d 

1 'IHJt ~lmlU 1,. 1 ! YI net Tt.ll Ht'l.nnlEJ1 r; 5 - 7 lJ ff -l1,j.J t 'lJ 1'1 q 1 m 'I ft'j 1-.1 l1 L UU 'ill 
.. ~ II 

'" r;;! • "j tf,,··' 

'lJ.o-l·fl1'j·QrJ! '5 !NYl1~HllMtl(J"'U l,?1 f1J./O..,J l;J t tmn"lTl11:J..1fim'ruD11.mmu: 'J ~~1J'll fN n1'~ t i rH· 
J d .. . .' J" 

fllilu Tl-t 1 tluUf'&,I1'l1 O..:j fl1':i Qf)'ll1.JU'ii: t.!ll1 (Clo..ss Inclusion) ,'flVl-run1"':i%rYl"i1 J.l)J"Jt:·Ul'lil 

J :: o;!" .. '1 ,..J "" "" . ~ rf A 
rlOhlu t tJUfll'J"'\l·f.l'i1 ~il'i~ Lil11'iliN hll1fl8WH1'HI Bnt; 1-1 f]fj;!.J fl1J..JHUU'(J8-..l l'r~ (J t('H1 '1l~ 01Q • 

.,. .or..... ~ ~! 

t'llUULtJUillWft..:j~'1nnluillW~ 3 

J 
f11'i'O~ 3 

r 

m1o-..l il1'jQfj'j1:I.JU'j~ tilVlt rttilLUll~1J..J'j1j'j1-iWH~ ~ 
1I 



.. 1 

~ft'~t;81q~nnU~BOn'~fl18~;8'~ , to! 

5. ;1l e1~ l V!~ tJ M?}Yl-rG1~ t v£n 08 nl11'11 flfHN ~ l VI~ fl~qAi'fl It; 1 ~ l Vi ~rJl4 , , . . 
.. 1 

?! Ylirl~ UVl'l q:l n fl'W18 [) nl11Y'11lJU ~ 9 1 2~ 
• iI 

1:/ .Vol d .. ~ ... r "" 
111'HI1:lH (Juu 'Q ~Y111 H t flMHH ltmYl116.HY~nuij1 Ufl1'j' l'Jfl'j'l J..Iflfl6.i Ufl~ ~ ~ l fll'l , 

fU Q.Io t :I r ·• J u ..:::f Q~ ~ 
fl11~tTI11~nl'~ftn~~'U~Au~1nn11t'j'D~~a'tfl1,qVl11~1I'Mtn~lY'ltll'8'lYll~HlftUVU 

(Ginsburg & Opper, 1969 ;: 12/~ - i31) 
e ... ...... r .o;j J ., ..l' 

rllH' Ufll'Hll'1A f)-not fl'j"~ f:t'l1'l '(J 8'l 111" 1 d.Jflfl:.40flHUUU1H fia tHHl'll UU1N , , 

.,J .. ... ... d ... :' 

n1fl1uu55~nnUfl~~11'1181~ Q1U1U 20 An 1u 20 flnutl1uHnuB~ulYl1n 18 fin 
, t.I 91 "'... ... 

~ 01 d '" OJ d ... I f 

flmjftfl'll11 2 on 'U13..J1l~H AMl Urn1 va fin glUUflnnJflooMI1:N~ Uil'll flil-..t1 UnfHH 
'tJ tJ 'V -tJ 

J dOl.,: ~ ... , ..: d '" I 

t l-J fI t flfll111 fl qM t tlu l wi 0'1 ~ 11 t fln rl1 d.Jl1" n ~ '1 !tWit l.lu 1 mmfl Ill'! nJfl~uelnlilil~ Ilil O-l 
" 

.. S "" I J r:l:l '11 '" ... d I ~ 
'viU'l Uft:::: flmlfltltJ l1fH 0 ntH'l{) ~'Hl..H UvHH 2 fl n O'l 'iJ r11~1 'i fI ~ VI' 1 J.JflU t l.lUfHH.l-..t 1 'fIfl1 ... " 

1 ;fi£lilflUfll ~ ~'t1 Uill'I~~ 4 
t.I 

v ... I 

fl1n1uuflflmjfll :Nfl'Ul9'l1fi W;H;!~'1l11fH OfHN 
'-I 
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d. I . ! OJ" .. c;l1 "'l 

1 Vl f181 ~ 4 iJ fl1 U~ 1 fF~~" °imHH!llll~ 1 ~I ') UU fliJ1 fI' '1) 8 :41~"l1 f]fl8Hi 13H fln11 II a.l 
~. . OJ .,' ~:, ~ ~ .::~ ~D ~. d J' ~ G J q w q "',' 

UflUI'l1 :!-Wl fI f111V! 'H]~~~ mjml'W lfl J fl},i 1 nn 11" L ilfI1W ~1 'W'lJ'WflfliH1Ull:l]llfi n 1~ .,/ 
I . . . <.J .. 1 .... 1 III • 

(Preoperatior.al) Q~T.€l1l11 flni'Jflgt.l<;'1~11'ln.Nlnfl1lf1nuI'l1J.J 'Wl] lflfHtlw.nn 
~ 9J'" 

.J I '~~i»~ aJ ,VI >~ "·wt:J (I 

tl89' 'W'ilwll :DU~ fll 'ifllU IUD'! 'j lJ (v"nuhtIJOI Q 7 ~) Q::; 1'181]1 111 1,~ nUfl1 mH lU1 U 

1 <j "0 d ~ "" I ....... "" I . '" ...... .... 

:!.II Ilfl110 flU'il flU lVllfl ! 'fl f11 UTIUftfl fHl'lniijllyHll 'j 1 ~~th in 'J fig 1.nJIi'UYl ~ 1 J.J'Hf'lnVn 4 
If 'I . ' .. t U 

o;~~'vt 

1iI'i' n01 ~.fli (Logical Qperation) 'i:J 84 fll 'j 'i 1 Jj iH"J :WI'IV~~ru~~lllH!l1 ! fl MIll J..il tlnl 
.. . 'Ill ~.. .. 

1 UflOU111l 1 u'llm~~ 1 flfl1 u'lJullnt"1~ fl1'HI1t-lllh5 'i'LlHil m 'Hm'i1 fl. t 'iJ l111j,!1 'j {Pol lHun 80 Il 

L ~u 2 1 fl~lJ1; Ufltl ;'1lJ!; ~1J.J1i []ftflltutJ1lnlJfl~ul; Vl~4qlilJ18 8 nVl5mnflil~ 1~ , .,.. . . , 
~ .. v . ~ I' 'f 

l fin <l tl t 1111 ~H111 J..JirJ.JW\.,\'fi 'i ~Vfl1..J fl1"J' <lllb1wll 'J ~ t fJ'VIfJ 8 8 (subclas s) Ufl~ il11' q lUtifi 
.. t: col . ill ..... 0<> t... .,. 1 1 

'i 1 ~'I1..JH:J.Ifl (Entire Class) .L fin1 U'llUllDlJflfl eUflfln t 'VUW'Ul1 q:tl Itl ~l'Hl ntH H£Jil 

(1.l O':! .... "" 6'J' , ., &.1 &.1. .J, I "" J. <J (1.l ':! 
C nUfl hit 'i'HJ'H!91 ~ fl £/1 t 'II 11 ~f11jll 'HlllJl LJ1J ! m:;uU num.Hl~1 Ufl fl'l~f\.l~'I'1'111Yn 81~. tlfl~ nTJ11 

"! .. " 1 " ",'. o:l J I . ' J"'~ OJ . .. I 

VI') 0 1 J.lrll~l'H1 t U'i8tJ t Vl8u~nijmHl~1 'l.H9nJ:.rfl!i:lm'ivI'J £/A J.l . !Lfi~ ~'W°l.'i11f{ WJ :1~mflmI1"":l'lHJ-:j 
.. ... J ~ '" I... ), d.·... . .,,; . ~ "" . I '" ...... . . 

fl'l'i 'i1l l tllJ'l1 f1!lUUJ.if) y11Hll 1HH U f1Ufl'ii 4 t UUV"11 UqlHl llfl~ t 1) fl'l U'!JUflfl f18UUnUYI fl 1'j Q ~ Vl8 U 
.' ... 

Ituo-:jlfl £/~fl~U ~ 1 nf11"'i :r~J'i (1'l1~ t ~ ~u Y-!1 AWiJitl 5 , :J.I.1L 111 •. : .6'7) 
. 9J 

I . 

-:j l'Wi~il l nmnUf11l'iJ'Vl'i1J.lU'atl t'nVi 

1~ 814 .(horf, 1959) i ;tHJ1 VldjVlYHHI~ n f1 P,-:J nu ill1' Qfl'J 1 Nth ~ l Il VI nu il~:J.I 
~ 

Gil I ,J f ~ ~. J .::. a..c:. ' ~ \' I ~ ~ d J v: J ,cJ' ~ 
fI10£l14'11tJSJ' 'U'lIUflflil8UU:!]lJYl jJ51flDl1 yJ f11 mil t 'H 'n..J fjfli~1 fIlW'H fi'Ul1HltH QVJ 

;II QJ'I I Q,I I oQ.J 9.J' Q,JI;.I -, ~ • 

Ofl111111 . ill 'i' ~ III J..i1 fiB 1 LlhH nl"ill "i t ~LJ'U",j 1 rHll1 m..J f-ll' l·HJ o 'Htlw,n:l-:j iVWl'i.!1 'liJ 
'" '''-1 I.J . .oj If "do<! r."f . 

hUH fI'UYltJ1u'I'1flU1Q'llUuO·Hl'18P.H1 flfH) fli'Hlf1f1 (Kofsky, 1966. 19'1 - 204) 
... If i:i ... 

1 fll t fl'i '1 :tl 'H ill ",j ~ VI q '1 t! U f1U1':: ! 11 VIti 8 'I t Yl no 1 tJ <: 1 n h ~..J 9 Jj T f1IJt Vll'll f11 'i !l Lf f1 U £J ~·n 1l . . . 
:: '" i :t ' "If I '" .J 

11 'lIu 'LI~'J1UlVlfl1Uttla.l1'l1M.jfhI1t!'iJ[]..J!~~H'H1 ~jflq1iln'1'jfr-.Jtnl'll:iU11tllu1UI'l1~'Vl. 
,{I .1 ~ I 1 '1'" ... 0;/ 

t Wilt ()'I111 tio l'IU11nf111J~i1'J.JWUfjtltJl-.Jn,;rrJ~'ifi'ru'i :::H11-.J f)lLlUA~ Q"m1u..J 1Utl.'Vllt Afll t1'<l 
. . ~ 1: ", 

• .' If .-

( r = • 86~ ,P <. ~ 1) UU~8f111~fll~I'j!li uil1'jlln~n1'jqlutJn~f1i1~iiJ.i~;riJfitiu81V 
.,. . 1 ... • 0iI.J "" d Cl I Oil . J<.1 . 

WHHl1 ~ n All! All· t flO'l1J.J fl1 ~:Ul il il~)! J.I'1l11dH11:1-l1 'H11 'Will?, ~flq '1 !tum.!1 flill1! '1Hl'VlJ.J 81 ~'. 
(1.l d .. ..... 

Wl il il~f111:l-l fl1:J.11 'i 01 u n1'i ~fl q 1tLUnU [) LH'11 J'.J. 
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""J' I "'J~ '" 
2. itn t 'HJU'YH1~1 U~..JU1Yli"lO:J.I'l'l t lh..!i1ftJJ 1 YlVl:t:u'Wtlir...J iitln1'j~fI<j1&11h~ lo!lV1 

.. f .... "" J 1 <:! "'.J ~ I "" ... 0" .... 4 .. OTrn} rj'H111UfH ",ilJUl1£ln1 UM l~ 171[', m~'jr1l1h.!TIUm1 O£J1-J J.lU£JR lfiml11'Hl flfll'l'J :t:fllJ .05 v« ~ 

odJ'1 '" '..1 11 '" .. 

3. un t 'HJU'Vl0tl' 'Ll 11..:j U1f1iHnnih 1 tll'll J.l1'il rj~tj 1 Ylful!l'Uu1 uif-t fiiln1'l qYl 

~ I I odJI I "'Jd 

'j 1 ~tl 'j:t: t In., (irYi ';\) 12e.iLllflfl Wl1..J ,n mJn t 'HJtlYi eJl{1 'U~'HnflA£1 m1 t llu~i\'J~ 
... ~., dOlI.J 01 "".. '" ( ... 

fI-JUWH 1 UW1 1111 i1-J WH1GlO~.IJ~811D'l'iflfl8fll'j(:jflnj.j1l'i:t: UH1 

J !l dJI I "'", I 1:13 
1 U l 'j 0 -J n 1 'i rl 0 ow ff -J n u u U 1U U 'VI U 1 D fill ff -J fill G1'1 &-J '1 'j !1 fl [:) t! 1 Ylv, 'j 0 1 2~ 'I'l-J U t ,(J 'j 1 :t: 

"" ~ "'I .... ' ,,'OJ , ... d<J .. ., <lJ.,; <II .... J . .,! :t.,J 
tJHH ~'Vlt fH fJU8Ul1flJU l :c:l 0 I iJlfi '1 I YH)~q'flJill1:t: tN UEll fl"1:t: 1 ml"HI1l UN 'i1-J t 'HH'W t UUl'l 

o<!... "" .. '" ... ..1 '" .. ~"'..., '" .q .. A "" .:1:1 I 

fJ n t fJ~N flU~l nUfl:::: ~J..J 11..\ ') ';Jtlv, i'JlfJQjJU~\,l fH?H1qil~ El £JLG'JLJ iH L VHJ! ;;:n1 'iH r.JflJ·HN 1 ~R12.i1 'j f1 
~~ 

.J I If ~ <lJ 11 
lIll'lm 11-15-l q '1f1fl m .. df'Hill1 'M)l iiI ihl"J Ltfi g flt1Eifll r1'(j 'Htfll fI:t: UU'Will 'j:l fI ".I1J.lU 'j:t: t 11 'I'lfl~ 'i'JU 

" 
, ~, ~ C\,II ~ cl ~~J ~ 

fl 11 vH1U1t1f1Gl" u!./fl'H. U 5 fl Q 81-1 ~1'WlJ1flm'B 'J'Hifl'W\cl'H TI i)..j 3181 ll('13 t thl. (Hell\-l & Hecilt, 
<1" OIQ} .,. 

1973 : 57 - 62) ~iJtr..JnU'lJO'Jn'lll.lf!':iJWJ5~tl1'V1f11J.Jl'jfH.Jn1v!tifl'W'jlf! 1~~1'Jwl 
!IJ . 

.., .. I I .:J I" I ... '" ~ '" " 

q:: 1 fl Q lfl 'J'rn1l113 uq] 0 LJ1-J t fll./1 UR J.!iJ 1 Hflt L lj'j 1 w'l iJ1.Hl-J f1t11 tJ 81ftl rtf) ') Hfl~ flruYlfl1 ftVl'l 

• • ..:;:.. v q,.r. f o,..~":' QI ~ ~ co Q)o 

ttlu ~lU1QUTIO-J~'j'jQl ~1'j,run8 ~l8tDl~OUfll'~~d~10f1tTIlttlU'j3uut'8~n1J.!fl1flU • 
~ J J"~ I "" .::i :1l 0.> ... "'.q.. I' ",,21 

'(iUWlElU 'jj'HJfiVl1 f1U'WHm 1 un t 'ii'JU1t1..:J n fIlH f1'j1'l 4 il 11 1 n 'Hl 3 l'l,unVlll1 113 hH tl1 Ol.!tl • 
.. " ...... ' .. <O:i" • £H l Yl'i1J~r()1nfll'j'lIlflcW-.l nmH 1t11fl1.H)fl ~jflDfl..J:l-.l81UA::: t rI'ifb..lfliTuA\I'Wfll'n [I (Gagne I, 

.J I r ~:~.Jl .q d U :1l '" 
1968 : 177 - 191) , 'lt1nf11111 fl1,) t 'HJUVtflOlf i flHn~lhh1fl::: t flflfl::UO?JU'W t th.i . 
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~ .., • '" ... «l I ,I I 
WU!,1Un1~Wr.J'i.ql11-l ~<f1U[>J0j1 t~J 1 nU:t:.11 111 5UD In 'J U1--l nut)]'1 L 71 tJl ~'i'l . ! tl~l fl1~ t]'~ i'f);) 

~ . . . ... .,' . }j I. ~ d'" I 

uui11l--J')'Hlt ~ LJUj 1 flT fl8fl1'i 1 5 LIlH1:t: b1~ltI'i.W1 u0881..:j'1 'i Yl1U J.,jiJ1 Un:t: t fhl nl m1Fh:' 
"'." d., I ... u'" .;l £' :" ..." I I <:! " 

flAfl151 QtJtHH t V1fll ~!hl'u~i,liN n'iJIJ tN'l"t'; lJ! ~m 1 ','l i1:il l HU'l ~UWuwiJ11 .1l./JN 1U?J €l..:j 

.:I '. lI"i - ~. J I ... d eJ ... , . 

1 WtJ 1 (}11l1ltfi i1'1 (14 11 n 1'i n 'i~ 'VI °1 'VI1 ~~1 fl L lhJ \~fF<1 flll1"J 1 'H,JU'J 
. . v 

" 
4 '. . .... ,., , .J . 

'I.i~~nfl112~f11Jn'l r:1 W11'J t ll'LL}~XIYH181l . (Rcle '- ta,ld_ng) 

.-!I d I . 

lli.\tD1'H1n~JHl 9j t lluVlJ,!;;Jflrl1-t (gcocc,:ltdnm) 

o .. . '.,. oJ J( . o;l. J«l . " .. :t ...... 
fll'vl'Jllfl11J·!1.'i12n'i 01 'Un1 'i t 7n1 '1~:mlR8'j.w 1 flflVlilfl11m11:l-11'i nfl1l!tFl~1l8-.J 

'.., <'I d I .,i ,.: .... it 
1-i~\'vn 11m1 ~~flfllh":t: 1 1HHI '1 'j lJ ronJ! €J-I t l!1iV1..H.ln fn-l (Egocentrism) fl1 'jt!'l'Hlt! t 0'1 t ilu 

II :t 01" .... ~ :".., '. -l d 

fl't-mfl111-.3U llhHlfll 'W'VI1..:tfiU1J8,n~r.lU1fl1'i111'1 fimlrutll1 l ~I'i 1:t:fl1'jflllLl1J1JtlYlv1lllfH 1 tlu v ~~ " ., .... .., : '..... . ~'. 
6 .., CT' qq. ~ .~ 

fiU£Jflfl'H ln ~ t ?.l11·UUfI t mlU t n'H r1"i1-.3 VJ14 i1mj'rJnJ1 LIn ~ fiVHtUlHn ~ mlG.t1 fllftlfltll..!'ll:l-.J 
tJ ~ ~ . "' 

",' ...... L· fl:.., .... 'Cj' d· 1 J 
j'l1.lU1 fl1 ".iVr1-.Ji1V)1jrgfl.j1 'iH 1 un Wlf.::: 'ilU 1 ~ l n flfl 1 '.i flfd.lut;Vfl(:'l'W 1 8'1 t lhj~mJflfj 1-..i1 'fHt1J1J'V1 

1'l1,ui\; (wac..::wor;';l.1', is'll : 7:3' - ;/6) 

'l tl '!i tW J -1 f • ) 
t i.!'Jut!n i1'l11b1W;flLtfl~ fl1l t flfl81.l ~11 \'l'he Sensort.,!otor ?13r20d 

o;f "-I '" J '1 ~:.., : JI d .' .1 ,J 
0.- .2 ~. t flfl" ~ ~ . .Jn 1"iVl~'l'llJq YllH O~ llluth..! in w~ill'111 t fin! :dr-h Wl'H1Vl~ ~ tt8fl n~~ fl11 ~ 

1 • U I, 01 I 

: HYlfllWH 1 :t:U11-.J 1Yl QvHMfl1tl m:l:::1 b.!~1Jn ':i tFl ~ mJflllrJ:l $Ill il...J 8 an ~ 1 fl191 Q 1 rI 1 ~:'ll~l1'Hl 
J '" ..1 . "'rJ J.... •. .'" '. I 

Vt{) ~ Urlnlltl1:lmm'i 1:111'1 fll1 ~l fl I1V 0'1 t YI1t1 '1 V1.r tI (:] lflfll~ f-b ~~ nU1fl Q911~ ~l 1 fl Al·f.) 81'1 

• J d ... .. J<':I <O! I d d I c: 
t '21U 'lItl]:t:l'I L flflW[i fl m'Llfll~tH)U1J1H llftVWl.li11V]:ll ran.m'tl1UO~ t 'lIn~ ~ 1 vnn 111fl1vu; l WtJ'W 

I d ~ I ... ~ J. 0 . ., J VI' '" ...!:I J d. J ... 
Ufl1-1 .l fHlflfl11m UH l1i1.H:h L 'r1~'VIVi 11 ';;JllA11 fin DU I ~n 1 \'l fI'I'Ul.H ~~fl1 flfl\'nmH 'll lfl 0-.3 

'oj. . <:;l , d n>... d "'l ·1 . , . d ... . 

fl1'.i1H'ilnlY1tl'l'l\:iUtlfl1'1 1 ?J1fl~1:I~HJllI'l1 t flflfl01l~'Ut 0-.3 I tl1.-lIi'UlJnn1'Uj8'11nfl'IlfJ~ 1 ';:)1 
.' . ~ 

~ I . d 

, :iU"lIUft'1lflOU1JDli11'fll1 ('i..'hc,Preopcr~.tioi1<'11 Period) 2 - "I 11 tVlfl'l~ 
1 :.., ",'.l t 4 d! .J 

1lJn1.l-!1'i OU1'.l1lfl11·J~f1Vl'i1 iN 1 '[j 1 t 0'1 Un ~ m 1 :;.Jflfl?J 8-1 f1UOU "l t TI'i..! L ~D I ~ flU'I 'Hl nun 
"'" ..1.0::1 v ~ • . I I , •. d d .. I J 

nfn,HIUl'lJ.lrl1'1 f)'Wi1HtO..J 1111'1 lIn '1 'j f1 ~ :llloU 1 tI'I'n~ 11AU 1 fln () ::d'ViUfl1~ ::nH'i':i 1 no OU1"[11 

'1 .. tl d ... ., I ..." d -! J<:!o<!"" "J . II 
~1 ~it 7J1' ~ tI· Il-H!'lH flfl'l g ~ TIl l Q.11 ~'l 'j~ ~U\'l,;) t ll'!.HN V1~~'(j 1 VI tin ~ 1 fI fi ou 1 "{ill ~~1~ t 111 ~ iJ 

~ :J d q I d "... '" tl; d 4· .. g d· J 
fI11t.JvH'iU I flfHlf)11f11..lQU '1 f1ll-F'-Yl.nwou L 'ill ~N Cl\,\ flfl t'J 011f111mlflTI O~ t TI1UU L ti'kfl'l11 
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"" ""N .. ' }, 0> d ' iU:On;'WHJu (Interactionj flUf\1W'W '1 t 8f:lfnfJU (~-~ind, 1967 : 1025) 
: .. '-. '0' • . ~ '.4' O!. ' iI.' o;l:t: "" I .;,. .;. ':1 ~"'l . 04 I 

tru~Ul11 n1'8~WutO~ltlD~uon~1~~G~tfln'UtU~ftn8utla~wnl'Uflfl8 ~ftn'~~1~1'" 
~ - -

· J .'. .r' ". ,J . I .J oj d 'o!' " ~ J1 I 

M~ ~ U£JfHLfJ~':;H 11-..J fffur~Af1jj['J (~'l ~IYl1";; "1) llfl::; ~+H11~ ~l 111:11 -Hl..J L fl fl'1 ulJ1lu1:~ 
. .' . OJ '.. ., ., 'oJ, OJ '" : , 

fl1~1' n ~ ~'U'J 'Hl1 (J 11'11::.1'1 'llill1::J:1 0 ;3tn [It HfllJ 011 1 ;'IJ'~ 1 D '1 ~ 0) 1 YHt:Hl/5fiJ 
:-. 

~ . "" ...... .;.... ,.... '. . . , 

1wLlun15.flrJliqLi71ft1''ll1~1'ltJn')·12~ (CoHeret" Opemtion) 7 - 11 n 
. - . ~ '. . . 

· q .. _ oI!'l: 0-1' d (.~ ~ ~ 'r)'I - 1-' J _:~:. 

fl1'HH'lttiJiJrlflYi1 t 0-1 t 1Ju~itl8flfll--l 1 HU'U6'l ~ J'iJ t 'W"iUlJ8-..J m·1 ~!1 mh ~n5 rlW\I ~ UfJmw~ . .' . ~ ~ ~ . 
I '! OJ ':. I OJ· I J ....,: ..... ..... J 

:i ~t-n1-..J fl~.wi'u~ nun';! 1 ~-I,flVllh fl flTI III m1J.l fH L 'Llu t WH l'iUl t vl1iiu~..J11Hll i1ttn 1 2 'l1111 
J. • . ' , 

: ' '04 '<J "'. ~ t I ., . ., . J f ., 

L V!~f:iufiu l ~f)'I~£JaJ.J.5.'jJ11 1.!1 2 Hfl1UU t VJ1n'W U'?l'l'lDl/llZ;';'11flfl1U'l u:ww~ 11J tw1 flUfll . . . 
•• ' ~ - QJ t 'iU' ill .J I Q) flU· QI . I ' '\U QA- ' 

11~ ·Hl ri.j..jti~. Ufll fl1 ~n lU~ll UHn 1 Vlft..:.! '1 J~'l YH vHiu'Wl1 mw 1 c1-1I, ll1ii1-l'M1 B~ul1 UHfll1"nn fl 
! ... .., 

· . " 0.> ,04 1"0 '" l· J "i.r ' :; . 04 '" ~ 
fl11flti t ~fI~:::Ylf)'LI1TW 1'1 UUtl1U,nnnnl1 fl15Y1 t 9lMHl')jl'DU'W t .~~ 'il~ t YlnflflU1J1.JLI'lIYlU 

1 iH 1 tiu~u;il6n~ ~iH ~fl~fltl~nl.!~..J~ t 'LJl;;.J1N l ~u 'ff~~~11ml;1\'1'H [.J[lt.!fI..JUfl~~1fln~1 
", '!J tJ '-I 

.gJ¢ ,l:l 1 ..... -0 o:J ..::Ii c! ~ J d': t C\ 'Vo 
t 'Yl'i 1 ~u lTIiJ hlU~ ft1 TLJ11 UUfl1 onL u\11H 'i'l4 '1. \'1'1 'l.H1J.i£l:ll Ylfl81 i:l ~-if(rn1Ll~H ~J.!u11 u 

... J J ... .. 04 r...... o.i -"... J'" o<!l 

LLn'1 2 111 'jIJ 1 ') J.lo/lUmHll111 flU ttfll'jIJll m'JO L \'Ill lHnl'MU411lii'Hlfl111'J 'HWJ.jfl~ l1ll:i.!~ ~ .. 
:d I t 

W)'1t m .. !1 m vnnu ' '. 

'1 U':Ufl1''jt1Yltl{itmfl1'l;1£Jt.ll:Llii5'i ~(Fonual Operation) 12', n:~111Tw~~ 
oQ.I : : ~'>- -v' c ~ ,I ::, , ,,::. ' 

~ ~ Go £I rot '....., , 'q' ~ G.\i-~ 'd·' ~ . v . 

'i:!UUIl 1 'H1VULUUfl71 HlH 8...J lllU~liUflr.l~ '1 U?J'IJ fl1 'i~f1lf flVVlfll-j ~ 1 £laUD 'j 'l;wn. ~::: ~a£J " ;, 

VI 1 tJ' 11 . u~a~1~ 1 ~~A1j;~ q ~ L ii ft El15 ~A~t1J~8'~Y1U t EH i i1Ufttl;fl~l~l'u:uff:~ ~~wr~' . . ~. . 
, ".'. I .. ' I' . 

f11'ftvlUUUUmna a'l'L~m1u8 flA1~ t8..:.!·r~fl1i'l'Ju~ih) (~fll mi1ul"i fI:lHH t '~Ufl11~t-lYlfl .., ~ 

· ~1..Jn'M~1..J QUYlu1fll'Hiti1 An1L~..Jfl112~ L ~t.!Q~~ n~'1~ L ~nnfl1'ftfHl1J1J~VJf11H €)~'l ~1l 
0" OJ "'04 J ~." 'J ' 

~U(J fl n 1..J Ul11 'll1l VI fl t Do 'l 'lXvl fr fl ft 1 'l111~ Yl "i l' fl ~ 1 !if] 'l' J.ll fl fll1' ft?ltL1J1IU q ~'H 1 il' 11 t a.J u \7J11l.! 
~ . 
... 04 ... ' .. '" . .... ...... ... J OJ .... d' 04 I:; :"'04 I : ,..I Q> I,' ." 
fl'fl1l8~ l VlWJE 1m fl7lfl1 l' 'llfHb£I~ ftufll1 a.J~ 'H V'i1 VI'i 1J 'il'l1~ llhH 'Juul fI flW 0 1 ;!.li)1 £11 Uf.! Ci ~ 
... . OJ I'.,: J 04 ..... • . '... ". .. ..1 ." '. Oil .. 

5UmiU1'V1'i'l tH!j1 tH'~"l 'W hHllH lh..\q1.~ Ufl ~ ,i'1;;'!1'HHL8flUflt: U'I ftfl1l1~ i ii'JEll Q t uul1l1'fl 
..:3 . . ~ 0;»11 IU '~d . 

(Yl1'1lfWU f11fh15Jl~1'J, ~~.'il.Vl. : 75 - 78) Q~lHl.!1?l11l'irJl'U1nl'iVfl'llU tflflf:J:ll 
.. ' ~ 

\>liN 1 tl3runtJfl11a.Jfi~H1JtJiJmn.:t O..J L ~Uf-hj£Jflfil..J .. ., 
Q.,.. I I J 

1111 ~1 fl'H R'l' 1~ l'l1'HioiJruflJ1 'lmrWlu1l V1111fl1 'j' 
'iI"" '. 

't t ~ g- ~ . 

UYl D (J 1 ~ '15 fl Vll H'1 U}1f] 'L/'W'iHH W'fJU 1 fl1' 
. '. . ~ 

'J" ~:!( ',.-. "" 
n~il~ l J.lO[}l~ 1 VU-l'Ut! m'l~1 umlJi: 1 fl£J1 OU 
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. 
d·oJ .... J I os 8 
11 Q t L '11:3-1 fll1:!-1l '(/1.1 q 1 'U flU au . VI ~ 0 ft '1 ~ 1 'J fit i!) 11 'I t 'Li 1 J.J 11 i11 ~ l 'J 11 VI ~ 1 fl tI ~ vi 11 J.J fi '1 J.Jl '1 [I 

... J ~ "I ,. "" ' . • ... 

l'll11-QTlUtlUUU ll'HJlq'jl]Ui1~8Ule1iHflO'i{Piaget & Ini.lelder, 195 6 ) Vlm1oulf1 
J 1 <t' ... ,. . J 

i111l "Ill '01 3 fln,i 1 'WflVl11 t flfl~fl11J~ 1 ?!11 ~'l unl'J 1 81Ylut 8'Wf!VI~1J1'l1J1ViUVlUfl'WOU 
~ ~. . ~ . . 

VI~f1 t 011 Q t 'lI1J.!11 ~1'~l ')1 (Role - tal-~~!g) 1 ;H58ll~ 1filll'1l'lflnO~1;~lUtJft;1~ l_~U 
J Q.II Q,.t ~ CI." ~ 'U 1 QJ Q.JI oAtj .cJ 

3VV l Ll1 3 Vfl 'iFnl:n:lauflu lf1E1D t 'i'11 2 VWJ1~ t l' EJ~ 1l1.l'L!1~ViUlt1TWTI1..J1.1f1..JJJD t'iJ18fl 

d· ... t! OJ -I d <t'" d r I'" • ... 

'DIl}j'lHl1~'ili)UVl-.:j2 ~n'HUliJlf 1 ~-HFnH1f1M[)ut flflfl1vu Vln2~.1il'-.:j'f1'j..:jMl·UTI1~UU'1. Ufll 
. d f '<1 I'·:l:: OJ OJ <t ." . OJ ... oJ . J 

:[llm 1'11111 1 'Hun 1 TI1'Jll!vlUtflfjftl8111lUlt tlTitl...J 4 fI lUJ.I 11 11 1 fin t fHHl t(,n1TIrI"nYll'iJ~ 
. !U'." .!U . 'q 

OJ d . 011 j I . I "l........ QI 

n~Mu~1Hl1Ju«ltmUTI8..Jlf1fl1l-.:jM"~LmU~R1~ 1 flD ~1U~lVft1U'HK~ !m~f11U911 
... QI 011 f '" 011 tJ .., " J' .. tl '" 

urn1 H t fill ~ ~iJnll ft'\~lfl tI'W.~n'YJ1UA1ltiu-41 Uf11uvli.!-Hl1...J "1 'iilf)fll1l-l1Ufl1UU VlltYlV!11 

. 01 . "'0114'.'.,]1'" 1 tl .., ... 
9::: nnWlt';'hrLl (1f1t11t-H (i]fl t fltJf)1l11'1'il-H118V11Urll~ 1 Vi...J 4 fl1Ul1) 

'-'l1Ilnl'J~m:t111iHll'l'J; - )fi:l~8~ (Price - ltJillinL-;s, 1961) 111J11 

oJ 01 1 .! I.J 01 OJ .! 011 1 <t 'J . 
i'H tll '?If! E1~U1-t ll'H~ g ~ 11.h.m'r1f1~ 'iii JJ1 fl 'i ~ ~uVll1 tll mnifoJU 1 t 'i1 l TIU ll'lTI'iiI :'~1Q '1 n t ~€H 

.' ~ . 

~,fll~'a,o~a..JfI~'d\!flfn'HHH 0 t~; fiuu; il t ~n~l 'J1Jt~U;U ·If..Ju~UQ~ raU~1~~H1 A; eW 
II d' ',' J'.j~ . . ,:' .... ,(II I 01 I ... J I . t 

1)ll.11..l ~~'HU~l'1J..1fi11J..1~1~ru91 El T Yl'J ~ i1'l 1~ Vll~ M~UrJru1:iJ E1~ ,t fln UUf) tHll ~~U lAfH)J..I'!'Ij'f~ fl..J . . .. 
. d' '"0' .... d I", . ,.... of :if. . . : <1 ' ... cI 

(Enrichment) n ~ ~Vf11 UJI'l1l1lJElft?lU HHOJU UUilIlft 1-i l W'j 1~ n1 HJI'lVi1 t €H t uu 
tI ,. . .' .' . :# .. 

f1l!LJflnl~KmrUDl'l1~nunuf:l,91urufln . (Uad~Worth, 1971 : 75 - 76) wfimtoVlflMI~ 
'1.1. : . . ,. 0/ ~ , : 

, ".,. '..' J' , If 

n\J'lIfH ilU t VOl 11 ('deinberg, 1959) l'Hnnl fill :4nVH,tuUIl1'i ~Yll{Ju-i u~ 't ~ut1'WLlnfll~ 

li~a~U'llrJ1'(HHt~rrOI~:§ - 7:31 ~fnl~J&~wu;1U1'l1'...JnU fiClt~fl~UVlYJULO'H~UVU; 
.- OJ.'.· '. . _. 1 "l I 01', III JI • 

fHl'J~ Q ~ 1. Ylfl~ UUl.Fl1 fl UUUl'lV!!'1 eHrrf!Cl~JrJr~l91~ Wi8 01 q fli, '1 J 1 W)1 ~-J lh flfl om1 ii'..J fi~ 
If .;,: .. 1 'A .... ·tt .... 

~UvrUD nUn 1 'H tn'lll (J1!nl fl1 Q t ') 1 cJ'Hl~'1I1f)11UTI fl~ u1 vrnn ~M 1U1 QtlTI €H fl1 t lEI 
", . -. ~ 

If , J v:S .. 011 I 

(Flavell 1 1968) flulftlUo'JO (j{ohl,ber, 1969) Vilml1HtHu1l fi11~fh2-J1')[I 
. . I • J 

1 un1,} 1 011 q lV}.J411 i11 Q t 'j 1 "M5 f.lfl11J.Jft'lJn'i n1 'U fl1~. mWN trH1J'Hlli'i'lUflUfl11 ~fl11 J..I 

rrw;tw:l ~tl91'l~ flv~1U1ul.l')~a!ln''jr~~ l ~fl~FJuftJ.lrrw;ilu~...Jm~ mJ1[Jf111J.J11 ;1 t ~fl~ 
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q ~ I'U d' Q,II • 1 q; J'" e.;1 ,J QI, Q,J J 
11t1n~J.JVlUiintHlHD-IJj?fl 1111 fjg l'21111'J ~tvltimwu1 Aft WHl ~n"fl1l.J UlAn €lJ.lUW) t 'HH ?1€l-J 01 ~ 
d J • ( • " G'd I I' ! :H 
n t rlufi'u 1 Vi tJ t Q'jl1tlfl:t: 8U U'lii 111 O'lIW!1J11 fll1ml1~1 1 ff'l un 11 t ()1'l Cll 'V 'un 1 rt11 t 5'1UU 

~ w • " ' 
'l~1l~J.lTIt.lVl1J.Hl1Q (Piaget 0/ Ii1.helder, 1956) 

, ; I .,... ... I ... r 

l1nM ~UD!til~..J 1Ul Q8i1n fill J.Jll1~-JV.'!'iflU 1.15;:; m n 1 fll1 81 V W1~ ~~ 1l1ftn O~U1 
d ( J 0"-' .J. "'", . "'" '" 

(] ~ L U1.HI..J f1t1'J ~ n DU't1 fllf1flJl un 11' W '1 ~ 1111 'M1'NllU '1 n 1 'j'VI1 ~ i:1 fn1wnnvl1u t ml Ylfl. Ufl ~ fl1124 
• •• ...... • ' • • .' oQI Q,o ~ 

. '" '- .4 ~ X 4 f, \U ~ , 

rl1J~'1'jtl1 un1'J 1 tnt QVl'lflfHJUiJEH t Ant Q~f~l-J1n'lI~i fil¥f-ru[ l' e:H'jj·O..J~..J!tlf1flflJ.lUU 1 un1'j 

.1 ~: d , '" ' J r ~' ... I "'l 

.,:f1m:t1fi'H UU..J t til..! ,4 'Q ;,J'iJU q rHl)')u1I1mwfl11 il1UU 81<l rtp.l11i}1'1 ~ ~rluj u L ~,HNVffll~ 
',' 'JJ" '... : QI 

tile) ~ 1 ~'iJrl J.JTIU'Vl t EHlAm'-rmtl1fl'1 'nn-J fI~ururu1 fll'iH H9HHl 'Ufl~ fll1J.Jrt1il1 Hll1.W1 'j t r.l11 q 
_, ~ IV 11 ' . 

.d J . <J. . .J~ .. ,c1 I <II :H $'" J ' 
Vflflfl OtlJ.J1 flVlVft ? f)~ &H J.J1flO~ J.Jlju1 UTI UU'jl1'Vli-lfinllill~ t t1uH;f'UTW ,'jI1~ 'Wi'll flL u~ Ufl1111 

. ".J' " 'I '" cl \U ", ',"'" • • 0:1 . , J . 
ftmJru:::~ mlu1 u'Li'W lJVlltl1 ~tl'l-ltlU1t! :!-J nil1'1'H11 fin iJ~m'l1t1fi'u~ m.l'Whu UO..JVlfll..J [111 1 Wl..J q 1n 

<i' ",,,, I ,r.. <'l .. 1: /.I r "d ...., I 4 

1 UtH11.:J Q~U1Vl }!l1r1Yl1 L ~o-mfn~ f1~'UUQ.:JW11l~~fl,11:!-Jrl'>jfltyuClfIn11~~~u1 'W 1 ¢.IfHUfll-J 

~ J~'(j 1Jrl~~nm'J~ 'i iN tN J~1 flfl~ J-l'd til '(J?l rlir~1 U t ~EHHill-i ll'l 'j1 ~ ~ 1 n (l 1'i ~ U~ mj 1 ~ tI u~t! ~ ~ 
d' ., <II .., . '.:... "3' cI .:l . q q IV" ... • <J 

t Inn ''1- UJ.J 9::: t uurtilJ.JHflflrlgU-i1 'W l 2,:O-Hffi1'-i 1 f1flJ.l 1 on1 rtJ.i11Un «mnJ'iJ flurI atlu l u t J..i 0-.,1 
" , ' . ~ 

" , OJ I r <II i :°1 J, cI I • ... r , 

Hfll ~ 1 fH 1un 11 t f1flltl fJi}~ ~~ul u11 UtlM ,'il-J ~~flliru~ t t1'l.n.i1 Un ~ iljJ1Utwirfi'uo~n1'1~ i Hfi~ 
Q.I ~.c:.! • . '. ~ ~ ! f ~ Q.t 4:;:j 

t1'i ~ n [) U(l 1J~ J.j'd tAu Ufrl1J.J'i:l1I'lU flil1.H fl f.ltJ~fl8 81;4: 1 In '1,~W 1 th..lfl1tn TI 1(l15 t l1fll til nil 
d <U 'v :r I 
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