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M-~~~~~QMe:9~.W~a-ff-Lt.:.tQ)-C:~Tl~C: 
.ti,"1979) c!:lfUM.!ta-~ELf..::Q)li, ..l::JcQ)Mil,Q) 
fflMa-.OO~t.: 1, •t.:1t.>-c:;t., '->o ~ 3 Q)~-.Wil• 1::>~fll1°'!1 
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~Q)~9~J:rtWWQ)r&K~Q~~~~(~'->~~~ 
~It.> I:, h Q o ;p;gg~Q) tit. 'i ~ ttJ:rt-'fffQ)Jla~ot> 
Q •WJ c!: -t Q a)it,t~ i. ,0 ~I~ I!, ~lt (1964) tti:1i!ft 
~:fl.!R. Globorotalia inflata Q) l:f:im, Iii lift~ c!: *fifflff 
-Q)~bQ.WlKW§Lt-~ffi~~$c!:L, -~~ 
73) tt:Slil{f{ -r :..t / 7' 7 :,1 ? ~ ;; Discoaster Q),ei-t 
Q )\'.~ffi/li:pffi3Q) Kd 3811$#~ c!: L t..::o Ir~ (1976) 
lti!i~Jal~Tl~t,,; Kd38 ffi:rQ)fiifla-#Jl!Y~Q)tt'C ! 
IJ c!: L t..::o ti i<>, ~ 3 Q);t~tr.~Af~ft c!: ffil7JC1'kgrlbdll 
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3. •x••• cat 1 •) 

o •x:ail0.>:ac,1c~ 
a*c1ttirttt11, 1n~lliJ~~•=-11ci IJ, ~jelliJ 

2-3 i!!:feCJF1:.lltftl;:: ? ~-?tithoo ~ Cc:p"t'f] 6000 

~lliJ (ltt-'r-M c c:pJOJC!J):IJ{) a-c:p,t,, c 1.., "C~t=.ffillJ(ffii 

ti•.J:.H L. t.:lltJOJtit.t> <> o .:: htitHffiliiM-C-i> o o ft::ie 
ffiliil1, flJJ(JOJt=.t.t:-? "(ti•€, ft-kt=. ~i&\tit.J:.ff-j" o;A@ 

-C-4-J: I) JliiiClftJOjt,tj!J* 1.., "C~.tQ)j;:~~fiiJtitti~ o 

.::c~J:offillJ(ffiiQ)J:.JJ~~~~~*~&~ a*ft& 

RJtffiliiM11, flJJ(JOJt=. t.t: '? "C ti• & atitR~Q) ~ -c& 
iR~$i"t'AIJ~~~lltM"t'i>ooR::ie±ffa-~-?t.: 

~lftc1.)Akl1, RY!\ -1.(t~ • •¥o~~t.t:c'-C1:.ial.."C1,, 

t.:~ ~~~~-?Q)~ffilQ)A~c-?"C*ScLt.:c~~ 

-Cj,S'.Q)A~~!lL "Cl.'<>.:: c "t'i>oo .::.nlt.~1:.±ff 

a'~-?t.:Ak~~~-?~.h,f.:Q)~ A~~~~~-~Q) 

i Q) ii> <>o .:: h& c1_) A~ti•j;: ~t.t:JII Q)~Q)1Ji -C-fiiJ~ 
Q)"ail!!.Q)~t=-lrtE-to.: c li.6()1j:.i fijt=.~jf-.; h "(I,,<) 

Cl!*, 1926)0 .::tt,€,Q)A~Q) 5 t:,, Jll~:}l,,t:.~-t-c 

:tftE-t o Q)t,tft::i(-'r-J0J*IJ("C1i~niJIJ( c ~& hoo ~ 

4 11RXQ) A~Q)?}:;ffi~jf--t o -1J, JIOl'CfJIITQ):111!.rI 

."t'biJ• '? t-:A~Q) i Q) c ~ 1.., 1, ,A;N:~*tr~*IIIT AM 

1M 4 lfflJl(il!!.jJQ)t4::i(Q) Jllj?}:;ffi 
C Ull::ie !rt Wl- iliJ JOI, sooo~ liii ll) 

(5)-5 

c:(ftEa-~llc 1..,"C::ft"*IIITffilii (j;:lj, 1934) tJ•lllll~ 

ht.:o ~Cft, ;fr*IIIT A.Wt1Jl~Q)i> olill:.li:CrQ)JII~ 
1,,c1.)1Jfi1!!.t=.?}:;ffi-to.:: c ti•bti• IJ, AljQ)JltJ,;&~~ 

ho ffil C~ll'J) Q)flilfflti•bti• '? "C ~ t.:o ~ Q)ffiJ~FI Q);fj° 

*PIT A.lliJ•jf--tffiliil1:W*IIITffilii c llf ~,-: $ "t'i> 1-> ti•, 

6~lliJIJ{~ 1:.· - t1 c -t olliit Hl~-t o c $t=.11ax 

ffiliftQ)jJt,tJ: 1,,t~~. *ffi-C-tt.ft::iell'aitc 1..,f.:o 

a:scQ)•~ AJl(:ltl!.1J-c-~mc•c1.)2:n~~;~A1.., 

t.:o ;ill 11l(Ji(fj!J::1J~t,•€,Q)ic1.)"t', Ji!~ill:111!.iJ•& < -o 

lll.!il.BJII • i c cf!JU!JII • 1ltJII • ♦IJJllt.t: c'a-itb~ • 

-~~WJQ) 2 n~iltrlflt=.11.rflQ)lf.iRfllflt~ 1 *Q)~• 

71(~~ i-:,i!fl(Jl(Jllt,t-C-~ 1:-? "(1,,f.::o -tt.t:bt:>, JI(~ 

rlllT:itl!.~"t'l1, ~-IIIT AJIQ)"fl;::~J:Q)fiiJJII Q)~j(t=. J: 

'? "C:l:~~Mt=-~~ ~ .nt.::.Mtit.t:~il!!.~ti•I!~; ho tit 
(Aljl978, ~ 8 #M), .:: Q)J1f ft(~11Jl(Ji(~Ji.tt=. i!fJRJj( 

JII (c:p~~~. 1962) c L- "CmtEQ)llffj(lJ(jiQ)~~ 100 

mi> t.:: !:I i -C-i&fi8. ~ .ti, .: .ti J: I) :7\:; 11.Jl{Jj(ffiljl~ c t.t: I) 

ffi~~lt-" c ~ < o .: Q)i!fJlf}Jl:JII Q)~-~~t=-• i <> 1: 
lU!lQ)~~~itb~t.:: i Q)~i!fJRJi(JlllJ(~c lliJ'~"t'io < 

C~ 6 #Jl\Do R::iell'aiiirtt:.11.: Q)i!fJl{Ji(JlllJ(~t=-~'? -c 
fiiJP$iJ•€,if!t,t~AL, 4'Q)Jf(Jj(~Q)~tt=.~Jf(Ji(~c i 

11\J'-li.tio.:: c Q) i>-0JA1, ,R~~-:, < -? "Cl. ,f.:o IIJtffilii 

t:.A;@L # iS L "C :to ~t.:: 1,,:: c Ii, 4'Q)=:,filffl Q):7\:;~t,t 

Jf(}Jl:~~t~t=-i> o Q)ti::Jtl,, ~lftQ)=:,fiJffltJ,Jl(Jj(~iJ• €:> 

70km i ~tQ)"°i!ifiiJi>t.:: IJ t=.s '? t.::.: c 1=. --:>1, ,"("t'i> 0 0 i!i 

fiiJ:111!.~1;:: 11f!JttlJII c lll.!il.BJI I Q)it~.~Q)~tt:.&11-t-o .IA 
1,,~~itlf!fftiti> IJ, -llWll¥Jt::::.tt.:: .nntf!J&Jllj;:lfilJ(lftQ) 

~*~c1_)~~~1..,"(*~*Q)~~~ff•-to:itl!.~:itl!.ff* 
#a-.:r-t.t:~ "(1,,.1., c~~:Ob;, R::iel!iiiJOJQ)~~$t:.~ 

t;;-o.: c t=.1!\0i-Cl1tH' c ,I[!.:> b• & "t'i> o o 

111::ieffilimQ) !:."-? irtJ;J.•. ?fe7J(ffiic1.)1Jf"ft;:: J: offil~(J) 

-~ c i!fJRJi(Jll:,J(~t,• &~Mt~.tit.::±?i'J>t;:: J: -o=:.fq1'!ic1.) 

,ijlt:fiH;::J:-? ·c~Jl(Jli:~.illi.ltfxl¥Jt:.~J!t;::J1! ~ t.: "C & 

ti,, =:.fqffi Q);c~tt.tl::iet&M* (3000~liii1Jt) t:::.~t.U 

fiJE1l:13:~t$ (~Eill~~t~ km<· b 1, ,), i!iiJ'tllt~ (1000 

~niJljl) t:.ti.J\HHIB: (~~~~t2 km <·&1,,), i.[p~~ 

C3o~liiilfl) 1;::11,J,~*J11 c~mi~m1. skm) t-t:ili:t:::..t> 

-? t.:: c ~oh- -o o t'-t.: t:, ti\~ "C 1,, o Jf(Jj(~l1, .:: c1.) J: ? 

f.t:R::ieffilifJ.;,i,.Q)i!fJRJli:Jll:,J(~1;:: J: '? "Ciltl ~ .tit;;± M> 
t=.J1!~t.:: "C &h "C 1,, < -lft.~Q)~t.t: Q)"C'i> o o 

Jf(Jli:~~,ijltQ)~@t;:: :to 1, '"C, i!fJf(Jli:JlllJ(~Q)v!f~b•$ 

~ c 1.., "C,l-t .IA ti•.., t.::llt:ltM~tl::iel!iiiQ) 1:.· - ? Pl -c- i> 

<> o .: Q)~WJlt.MJt.!::ltl!:15 Q)mt£ Q) ~-lt<t~ti•~$; ~ h, 
.:: c1_) E ~JJil!ft,,ft::i(Q) A k Q).i_iaQ);ti C f.t: '? t.: Q) "t' s 
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r-o 
lli>~~a~• < 7'. IJ ~~ t.:M 2 cJ&.-,t. i!i)l~JII* 

~•:tat-el,~ o -tit b ~. JJl mo •~JIit,, :1:1:. iaJ ~ ~~ 
:l "C~lfl-"~i:I: ~l>r- IJ "t', ftt,!llft • ~tlll · f:llali'B • =¥ 
J{i'B • ~~RifJ:c1:>WliBlfJ&_.~~tro ftt,, i'II ~ lt C 
ab. ~ h~l:>lltt, •xQ)il~fl;R ~-tt-t.:il*lfJQ)fir 
t:. f!l!tJ: \, ,Jl.11:ab ~.t,, "C~* ft t, t.: t Q) .!: 1., b h Q o ts:. 
:to, !flt~ I, MU! Q). JI I ftU1Mt~~~-~ Q) ~JiiJ JI I fiJl!!t:. 
tt, 4-1:>~lfl-"Q)fiflltt-t,,~r,:-n,t.: .!: ffl:)E t, ,:, M 1 
•Q)ilEJl!!Mc~:hGt~l-t.:o 

2) ■-W#"'t'4-4>Dt;:1"-:,~Q 

IIX!ll!Q)IJltt, Wi*ia t~J:Q)~!IH, Lt~ IJ iffit,,-, 
r-o !!*fl.t,,J5t,,-,t.:.:. cit, };Jft~&!W$-C 1'C(J):Jit 
~ ftt,, 6000-7000 11=-lltr .!: jllJ,g ~ ht.: ll3-1r 1/ :i 11 (J) la@ 
..,_-:/ :f • Jl(l)Jf.t:.~ -,"C~Gh"Clt'oo .:,(J)!fi!J1'ttlll 
«"t'~IJ. m~~~V"*~~~Lt.:.:..!:~tM~~~ 
? t.: .!: mhho t,,, !l*(J)~~ttW;f.lit(J)00]4!:Jl!!jj"'-(J) 
81/Jt.t cM~t:. t ~Wti,~-, t..:i:. ~ti,1.,ts:.1.,0 OOJ4!:Jl!!1J 
t:. IA < ~ ;(Ji -t 7.d, :;,, • :;,, 1 ts:. ca-± .!: -to P.~t-fMti, ~ o 
J: ; t;::f.t-, f.:(J)tt.:. (l)l;J{t,, G c .7,.. G ho o ~--lif~(J)~ 
Stt;::-?1.,"CZ&Lt.:1.,(J)lt, -~7kWJt..r.~. ii•!ifa-± 
.!: L. t.:~t::::.M•tttti•~!c1J11:bo.:. ct;::.~-, "C, OOJ.1(:112 
1Jt,•4tQ(J) El~t;::.~ IJ ~.:t Ght.:,i#.ti• § Sl:-?J.JMUNt 
Q)--?-CS-, t.: .!: .7,.. t.: 1, ,ti, G -c~ o o t.:t.:. L, .:. (J)-~ 
~fttt, 4WI~ 7 • .7-=¥(!);!-ltii•ttt(J)~fi!jh(J)~ii(J) 
1 ;,t - ~a-~-?-~till1.1Jti,£:, j]-)' • -J- 7 (J)~•ttt(J)~~ 
~Jl!!~t,•.:. trfhli.~ts:. c (J)a1:.~-:$ <@!l(l)~{t.!: 1,,; 
~m_t,,Jt-.;hJ: ; o 

OOJ.l(J1!!1Jt:.:tovt o ~j!(WJ(l)-~(J)~l!a-~~~;:: -?1,, -c 
lt&-to t:.tt*ff(J) .!: .:. 01.l~jH ,tit. MMz-t o c £1<(!) ~ 
_; -c~ :o o at~•~!;!. il1J(l)~7kWJC 1 n~600011=-1ltr)tt, 
&lffi1i.Jtt:.~ Vf-?l!im:(J)1t•iii~ 71:;,, • :;,, 1 ts:. c· (J) 
Jl«jliiftJ•i!l IJ tt C lib, ffl$tfi}*JI!!~~ c ~-lltti•~ < ts:. 
-, "C ~t.::.o 6~1ltrt:.OOJ4!:~~ti•~--~(J)~$;iiJagts:. 
~illfJ14 "Ct:.ts:.-, t.::. .!:-to ~a-~Jfl-thl!, •xtfi}im(J) 
~-,~~KM•tM~*~-Cfo~~,!:~-,t.:.:..!:K~ 
Qt,•, M•fM#(J)~$:U:, WHITTtfi}*it!!~t.i•;\:;fiL, ~JI( 

-~-c~~m~~ill!•·~•-±•*~~J:'>~•~< 
h t..:ill!~ t 1J-" t:. ~ -, t.: c .!.bh o o -t htt, J~Ullit# 
~ $; * ~ (J) ~tti$ t;:: ~ t.: -o I.I• G -C ~ o o 300011=-1ltrl;f{ t;::. ts:. 
Q .!: 7-:¥1.1•~ < ts:. I), ~/J•"( ,":;, /)~ § ~-? J: ? t;::.ts:.? t.::. 
.!: .~.bhoo ft)t~~(J) Jv~ ,t±ti~-? < o Q)t;::*a-1m 
~ .!: L. t.:o .:. (J):::. i?ti• G 13 ~t.tr-:A =f-t.i•A-, t..:=.£1<t,t c 
t..,: 7-=¥ • "'? 7 #ti~~;t -c I t.:o "1:t*Witi• ~~~~~ 
t::.8 o IJ{t:.IUJl:ti•MJ-:, t.: .!: 1. -hh o t.i•, ~J4!:-c t, -/ 7 

~ t- ,t,(-,1,~:r ;,t O:>illfi.Wi11i1•1;:,.?,..-C-( *Q)Qlt~ 
t.. < t ~200011=-1fJ c"'f-•1'."t'~1UJQ)«li!r~ ~, ittt 
t,•, 1983, lfiJ,:1983) t.7,..GhQo .:.(J)lflil•l;:,±idU~~ 
•-tQAk tJ•~ <ts:.~. :ktts:.ttf.s"i'il•t ;l Q ·~ ":> .h. 
"C, -(J)~n•m~~G~M~El~-~(J)~~(J)fiR• 
tiiBt.i•bt*l-, mtEr:.Ml < A#~El~~.!:~lil-, •t1t 
"C, ~(J)-$~~m~s~~.1:~~l,t.:ijl.~~~~~o 

*llJ(J)•*ral/JiJA~(J)Ef~ffl~~~-~~;l~o
~71--WJ'i -Ciisl'JL. ,:1,,f.:i!iii'±*llJtt, ,t(J)~, It~ 
(J)#:.Ll:WI~tt ~ 1v -Cl'f0:iisl/J~Mi6?t.:o :::. (l)jfWJml#Jtt 
6~il1JIJ{t,, I? .!: .1,..1:, h, •ti• "C3776m (J)ji*~~'1:>I' 
±Ill.!: ts:.-, t.::.o M 1 ~(J)-±llJtttf&±ml/J(l)tJJJOl-ei!i 
1'±!klll .!: W.t.:Si.; (J)ra*llJ .1:: tJ:. o ti•, M 2 :ft.!: (J)ifR; 
~~.:t -C.ft(J)1{±11Jt;::;ift1,,jrljllJ(J)1' ~ - y"'(: flli 1,, -c ~ 
f.:o tJ:~. ~t~-(J)~ra,UJ(2560m), *s&llJ (ff"' . 
:flff, 2176m), w-~llJ (1828), 7 s&llJ cw.~. ffi*, 
2578m), m~ffi (1917m) tJ; c, i!_lj((J)fc·(J)~-?,m 
!kill~ Ml:ft(J)~tiisl/JLk"'t:Si??~. ~1i~&R 
-tot.:l!b, *Ille L"Cttt/li1,,,:1,,ts:.1.,o .:.hi?(l)!J<l1J'1:> 
iisi/J tt, ~Jfil-t 7-> l&:~:)J(WJ (J) ~) 11 p - A fl ts:. C (J) J: ? t;::. 
JA~t;::.J.J1,,!J<11JER/iti•~$;~ ho~ c -Cttts:.t.i•-, f.:o ~ 
tJ•t.., 1<11JPJ:1<t;::.1: o~ERft±1ft(J)-¥l:1;lts:.c:-c•~ti•i: 
b IJ ffiWirai-cttttl.!: tJ:-, t.:i/J~ti•Pts:. < tJ:-:,f.::. IJ, & 
~flti~ti•~ < fit.:tJ:.t.i•-, t.::. IJ t.. -c, ~A -CS-:>t.:IIX(J) 
Ak"'-(J)~-~•oo~-cs-,t.:-cs0,o 

4. fi~;J<JJJ CM 2 ffl) 

1) ~(7,),Jc~fJ,~ a-J.l L ~11\jmJ 

Mgg~~~-ctt&lfts:.:)J(WJ .!: M7kWJti,J!c@< IJ t.i•i<...; 
ht.:o ,t(J)i:p-C, :Alt~7kWltt~1;::*~~~-cs IJ, a* 
-Cttffil71'iflti,mtEJ: ?-140m t fl&t,,-:, t.: c1:: 1,, ? ~ t.J• 2l 
<, E*7!Jlbti•7 Y-7:k~c!::~~~-c~-,t..:.!:.7,..G.hQ 
m;WJ-c~-oo IMBl!:lt!!15-c~tH.,t.::.1,,,:: c ·(J)--?tt, $ti• 

~;]! L, tfJ,l(Jj{Jllll'(* .!: ti ,i.!5)1171'*(!) 2 71'~(J)~RlGWJ 
t;::.~t.:-?>.:. .!: -cs o o ti)l{Jj{JIIJ1'*ttMlxffilimm,(J),tif4 
(J) m, WI a-ff-c 4-(J) ** ~ t;::. 3fi-t Q O tf )l(JRJII (J) f$fUi 
~ti, !Jf.tE(l))l{Jj(~(J)tfi}OO~t'ififf<OO J: IJ som t i!l!1. -~illl 
~~~-too ~ 5 tt~t;::~J~ L ,:1,, 0 ,t (J) 1 -&11-Cit, Qo 
.:. hfttfi}71'i(!l(J) fl£ r :fi:ti;:k ~ti,-, t.: t.:llb -c ~ o o ffl 2 :I 
~.:.(J)m;W)~~t.:oo ~t.:. ~6~M2~(J)~~.!:~~ 
lli(~-c~-?> o ~ s (J):lffltW~(J)i'!/,! _; t.i• 1:, .1,.. o .!: M 2 ~(J)~ 
~ts:.vtfi;&(J)fnI*~t. ~ IJ 2-, t.:1£ .!: L "C ~l;JU...- t.:Jit.l•-
~*~~ O ~? -C~ o o -

tiJl!)j{JIIJk* .!:: ti >l15JI 171'*J'J•:$tillt L ,:1, ,f~ .!: 1,'; o 
ti, flHf!Jll ti•tfJ.l(Jj(71'*t;::3t L, .ft(l)JRJRll9ll;::!E I., "('I.' 
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~ 5 Jf!JJ{~l1!!1!iVJtiJl!:Ji(Jll7J'c~K.I::) c tiJl!Ji(JII Cl) 
i&Jt~iffiCf) (Jl~1977t;::.J: D tla <) 

r : 1 iPTI, 2 tJE.11, 31'/1, 4 jffli9:.ll.JII 12 

-A,ll 
C*::Sc-CltJitil!Jf-aitl!~Jt,l;{tCl)t,t~itl!~ c l., -Cftl«! 

)II Cl) ffllff • l!:i!itl!~~ ~Jt;::. *1-f -C 1, , ,:di\ .: Cl)~ Cl) 
J~U•.ll.JII iffi tt -40m t;::. i> .u J: ~ Cl) -c, Jf!Jl'( i'l'f~t$itl! 
~ 1tm 1 ~Cl)f,t~~-Cil!,1->)o 

t:..: c ~'.f.*-t 1-> o ft.~. :l:~;IJ(WJJ;J. illJCl)flJ«!JII Cl)iliJ~ 
J;::.~ 1-> fiiJJlllttilOi(~t;::.~1,,-c.u D, ii°Jl!E(j!!f 1::nt;:k ~ 

< • 15 Cl) BE ,!ii,• Cl) 15 r-:. im " , -c " , t.:. o .: Cl) m 1.1: n, 1::> Cl) 111 • 

•~Cl)•m~••-t1.>.:.1:~m2~r-:.~§t.,~1~CI)~ 
m-ciJ;1.>. 

~JttECl)itl!~~••-t 1., .1:, mre~,e,Cl)m::::~Fln• 1:, ft. 
ofrl., 1.,11Jitl!Cl)~t1;::., r*aiffi-ttt.b~ 12-13 n~iii191 
Cl)"i!i°Jf!Ji(~~~Mt.,~itl!W(rfeWffaJ:&i)Cl)~-iffi 
.!:JUt. t.,ffo-ai& (~fe-aitl!) n•~t~M• < }!g V: -c 1,, 
0 0 .: Cl),eitl!Cl)Jl(illJJn•ti *~JII**· g§ {llljn, "i!i"Jl(J.li:Jll7Jc 
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~"'t:.1->Qo .:Cl)~~$Cl)-·I,~~~. JtaffP-A. 
~-~t:.:itilffit~t;'.'..ffl~-t,Q i> Cl)"t:il!, ~' tiJl(P:Jll]J( 
~Cl)fJJ«!JIIJ:i:f;iffl:fflln•mtECI) .i: ; 1;::., .: Cl)g~t-tlW? 

-Cf!J«!Jllrffl:$ C ft. ~' ti Jl~JII Cit l., -C:t:l!l~~Mr 
l., t.:.~JOHtt.i: I, 'o l., t.:n• '? "(, ttl!l!-t Q ii"JfCli(l!'fn•=f J: 

? -C, ~Jf( lJl ff t- 2 7t-t Q l!: Cl) ti Ji ~J I I 7Jc* .!: gg Cl) ti~ 

Ji(Jll7Jc*n•7t~t;::.7t* t., t.:. .!: 1.-;,t Q Q)tt:1:~;IJ(WJ .!: ;;. I:> 

.ti 7., ~ 

/ 2) '1JUlJll~l&QJil~ 
\ ftJ«!Jlln•J:icCl)-a~~Ui\W-:, -c:t:l!l~t;::.il: <· J: ; 1;::.f,i: 

'? t:= Cl) tt, ffiJll~~t;::. .uvt 7-> A~1¥Jt.i:f!~Cl)cf£~t;::. J: -o 
i)Cl)-CiJ;-:,-C, f-:,.!:ftCl)-t:~.:-.1:-c.1.>7.in•, "S•t 
Ardl" Cl):%f.£t-t 1.,; m,~n-1::>.: .:t;::.-J-. -t1.> • .: ~ct£• 
IlfUt 30 ~Cl)~~ (1621 ~ 1654) t-n•l-t-C~fit-&1,g 

t.,, tilUitJll71'c* Cl)flJ«!JI I i:pfl .!: Jl!:1JldCl)ti Jl~Jll;,J(* c 
~ffil*IJ ~ -c~v:. ii°Jl!:Ji(J1171'c*Cl)fiir*t-:t:l!lt=F~~I, ,f-=. 

i)Cl)-C, "flJ«!JIICl)IJiff • JfiG!" .!:11¥1£.ti-c1.,1.>o .:Cl) 

•~Cl)~•~ ~•Cl).:.1:~~1::>. ssr-:.~~1:,-:,~c 
1,,? It~~~~. i t.:.*~(f}t&.~71c~ffit l,.. "(~-~.h, 

t.:. .!: lt.~,bhtt.1, ,iffi i> .:I; 1-> ti,, §IJ~ • :::klE~~t;::.;:t '7:,, 

:ll"ttWCl)m~t;'.'.. .i: 1.>;tc~(f}t.i:tttw-cft1&m Cl)t/lViti,2a1t 

~~ -t:Cl)&\)~~~.h-C~ko .!:.:6~ ~~~• 
(1947) Cl) '11 7- !i :,,--aJI.CI) .!: ~ t:.ttJHl#;tr-t:tl!Viti•z:R: 

l(l.,, -t:'.: n•l::>flrl., t.:.~vft:;6, i:pJII • l[pJlli{tl. ,Cl)i!fJtl!. 

*b•l::>*Ji(rlllJ'i -C/A~t;::.;,Jc~~ i> t.:..1::> L f.:.o .: Cl)#Hn 

Cl)Xl(J'.ITT-Ctt~~ 20ml;J.J:~WI.; ht.:. 0 it1!5c"t:lt 13 illlJ"t: 
~~som \) iJ;-:, t.: .!: Wcto Ai> 1., 7-> o .: Cl)XIH!li1mtt~q:a 
~)ttqj.lJ8°'t;::_~ l., lli _; .h -C 1,, o~ ~ 7 lt~i:p¥Jtt'~{t 

t...~i>Cl)-C, ct£•J;J.iliJCl).:1;1.,~WJCl)~•vtt:~-t:.1.>-:>~c 
~II c h 

~:€ ~ h7-> ii"fll~JII Cl)~fj't., t.:fiiJMi i> m.n -c 1,, 1->. f!J& 
Jlllt"i!i°Jl!:Ji(Jll7Jc*Cl)*-C, -t:Cl)i:f;ifl. rfl$Cl)flKn•j;: 
~;,Jct;::.J:-:,-C,!l-k~b~. fUlfl~~~~n•t.:.1., "1itl'! 

.tLJII" -CiJ;-:, t.:. c ;;.1:, .h-o. ffiJll~~t;:::.11, ~7Jcc fll* 
t;::.l3n, (,;Jvt1::>.h-0J: ;t;::.t,i:~. 1itlf.hJll~~~:7Jcil·* 
EBillt.,;t-2li{t.-t-o.: c n•!§_t;:::.t,i:-:, t.:.o ftJ&Jllt;::. "Nitl!::t: 
rus" Cl)f6Jl'n•~x.1::> .nt:.Cl)tt, ~*t;::.iJ; '° 13 ;.t;:m-Cl)'.llt 

lf.hJII .!: I.'; ~-,1;::. J: 1-> '4> Cl) -C ii!> 6 ? • ftJ«!JI ln•4-tt c 
i> 13 * -Cft \) ~ 13 ~ h 1-> fiiJ J 11 -C ~ 1-> .: tt;::. #it-t -o c tk 
Cl) J: ; t;::.t,i: 0 O 

ftl«!Jllft, vff~iffiffln•l3*i:ilt/A < (~17,000km2) 

~-vft:~lt322km"t:ffi°!IJl!t;::. tk I. ,-t:.1, 'o l!l~vft:1:lt200 
m'/ s t..lJ:, :1.:::kfi:i:tt~ 10, 700m'/ s (1941, llilllJ,~~ 
ffl) "t:, 13 *Cl)fiiIJII -Cit 5 MCI) i:pt;::.J-. 7-> tic -Ci!!> 7-> o i 

t.::., J:M$t;::.J:f!&!i~Cl)5'.~Jtl!*t-~t>. i:f;iffl: • rffl:$ 
tt~Jl(lJlff ~ ~1}) -o Cl) -C, 13 *Cl)fiiI JII .!: l.,.-C ltfiiI*1:;JftG 
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I • 

iM 6 •~71cwi,,Yi!.i":l:ili:J11*~ci!i;J.~i11*~ cm 2 ft'1.)~!M) 
BA : i!iJl*Jll7J(~. B : i!i;J.~Jll7J(~ 

m~:l¥1i'1.)ji.ffl11'1.):;ta11ft~7J(Wj'1.)i'(i~- ( - lOOm .!: l... "C), e -SOm 11 ~~'1.)itlliffi i "{:'1.)~.; a'~-t o 

:iJ,,J,.; {, #~'1.)iA[,ltJ•.ltlJc(fll·:::.i,;.:f;l.,'1.)I:::. 7J( t '/J• ~ 
\•0 ::. '1.)f;:.~. f!JaJ1111, ft,J,?t:l:'/J•lOOnl/ S J;.I.J:~ o 
a *-etiJJl--?Q)j;:i'iiJ-e~ 1->o ::. '1.)ltfH:1f-:> fll a JII 
ti, ttfi !11 '1.) fi m Jfl 7J( '1.) ~~~ .!: l... "C 4-~-11.:f:" '1.) t ~ 
-lta'J:IVC\., <t~:.-~t;,1, ,t.1: 1,,0 l...'/J• l..., 200 ~ill¥fiHI'. 
QJj;:lftJJct:::.J: o~7J(Vf.I!:~ffU1ll~-e~oo 7PJJlll1, ;fl 
JU!(ICJ t:::..;. o ,!: , ff J7J(-e11e:, J,?t:I:, lit* "t:11:l:j;:~:l:'/J • 
1'ift:::.t.1: o !: 1,,; Ar,M::ils t '1.)~~-eliffl&-t o 2 iffia
~;ff-totU~a-~ < iUli'"-"'~ El~-t:~oo ~t:::.§~K
.l!ff-t o Jj(,;]'1.)~~r-:.11-t-7t'1.)~*'fll c ~m:a-a-r o 
.:. t (1)~~1ta-f!laJ1111~~ L- "C 1,, o J: ; t:::..~; o 

3) ltJlliiiO)~,t 
i!ill*JII *~ .!: i!i ;J.~Jll 71(~ a-7t 1-t "C 1, , o -e itll '1.) ± ffl3 

t1, it1'.ffeilllt:::.ffl~-t o ~ '1.)-e, r*aifiiiWl Ci!i"Jl 
~~M$;M)(1)i'fi$;l'1.)$•iffi~J:~::.hK-$-fo~$; 
M(1)$•iffi~~itkt~~~C~"C~~-~7JcWli-e'1.)~ 
i:::., ;J::r-:.Ka7Jd~(1)«trt:::.~t.1:, ..1:rc 2 **~'1.)r~Jf'JiJfl 
~J: ~, 3 n~fil!Jl t -et:::.A11 ~ 1l ~ nt.:±itk-e.t> o c 1., 
~00 ~~~ ::,,'1.)Wj~cffim*~~f(T)*~~~--:> 

"C"t:~f.::.~iU:r P - A /l(T)J:iffi'/J,jtjlJriffi C ~ -:> "( \,• 

oo~2ft'1.)-S-~~~~t.'1.)jitaffe•a'~L-, ~2ft 
'1.)~i11H1, mt1:'1.)~•11raitkJ: ~ -lii«t1.'-lZJ11~.fi:cm 
t£'1.)~itk~~b~~~'1.)"e~~. 4''1.)~itll~~-'1.)~~ 
t:::.~t.: oSLJlliiit.l•iftt .;n "Cil£itk ,!: t.1:? t.::. t::. i? t .;:~ 
h-?io t.1:~, SrJllfiJ!:.fi:'1.)~,lt:::.ttSLJII 12 -A1i'/J•~oo 

aa!lf ~.fi: c 2J11 ~.fi:11. Jtl~ '1.)aa,ra1& t m '1) ~ 
-Jll~h '°t:111il7t~.IM'1 t l!f l'!ho .1:tiiilOm fJ?i-lJ*I:::. 
J:? "Ci1l1J~fflt:::.00•1:::.s»u.;n, .:f:-'1.)J:, 3 ~ 1 n~ftJ 
'1) 1t:±tt-1t '1_) u ti• aatH!lt.fi: '1_) iii:14 oo t :izm a.Ii 
a-fftllll;-t 02J1112 -A,l~'1.)it.fl~i:pt:::.11R. w ~ .ti 0 
'/J•, SlJlllii.li:mit:::.11t.1: < , SrJllf!lt.li:ffii'1.)d'1.)~1,' ~ OJ 
11t.1tt~~-e~-?> t. t '/J•bti•? "C ~t.::. c~ s #M)o ::. 
n11, 2Jlllii.fi:ffii'1.)~$;ti, 1 n~ntr!Jl. aalfiffil:J~,ijt 
-JJ, 3 JJ~J;J.ntr .!: 1,,; wE-t:::.~Jfl 1.,~1.> Jtfl-e.t> 1.1 o 1.,t,• 

l..., ~Jlitk:ti~IA < .;.o .!:, jilijfiJ!:.fi:'1.).lti\tiiJ•1J,.; <, '1!. 
m 12 - A llt.:rr~ •~"(", o lii.li:t•2J111ii.fi:, :irJII 12 -
A 11'1.)rt:::.~a,r J:I - A II i .t> o ~.fi:t,aiUtB:E: .1: "· 
,~~-e&~-t-?>t.c\~C~~f-e.t>oo~-ffa~ 
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llffi.Jfl ·~.J'EI=~~ ~~ ~~ . ·-
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•• ~ • •, •• rrTl'I 
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~. -~·~1 ·\/: ~;~t ,~::.:.-::.-
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'-... ~ 

-ti~ 9 -;--as,~q; 
!!HU: ii;~• 

~ 7 -JJ A !J :.1-a.!ll,~d)iflJ(il!!~(J:) f!H'.IVll~
il!!~Cf) 
...I:: ~~~Jjlf'6~ (1965) t:'..J: o 
r : ~qi~J( (11Sfll2~*1". c!: 11Sfll39.~± 
~~) d)M~. il!!ffI~ilf~mt::. J: o 

~d)°i!iflJfl!IB fPJiltf'JJ!!!1t -CI? h -C~tEltJ! I? 
ht.t: 1, 'o 

iii c!: 1l:Jllf,t.fi:iii c!: 17) iii !l~ d) MC~ c!: L- -C::l::f;t.(f)t::. f11, ,t.: 

17)~1!J.n•~d)~*$d)~rtc~l?hon~ ~h~M 

JfHtHi~il!!3'lM•1Jo-:. t.: t d)"t', :litiUfiii c!: 11:Jlliii~ J: 

r1il:Jlliii c!: ~tEd)lJZil!!iii c!: d) Jtifli 17),j,.; 1, ,:tl!!~lt, fl.n 

•r11it::. ~It'° [f~:1:d),J,.;" ,ffi%fi'.fJt.i:tt~il!! ~ t::. ~ t.: 

-oo f!Jfl{Jlld)Jff,aI?Jt,,fibht.:il!!~tt-f:17) 1 '?"t', ~ 

2 ~17)-ail!!a- ~IJ.; < L, t.:Aiffl:iU•iMfflJII c!: llf liht.:d) 

~M•P-Amd)~±a-ffl-:.t.:~c!:~J:oo ~d)J:5~ 

**~~~~a-~~.;ht.:il!!ffI~~~m'~OO~~$ 
t!f ±t::..i!ffld)!: a-~-r o o 
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• S:ilJtU.li. 
'"'-;-_4t';-••• e ~.:1:IU 

:::~.J'-=:~;- ~IIIJII• 
·.•:~:::: .. •.·.·. 

• nu 

):)\;;;iJ:{ • 
<;{/ :•:-•,•.·.·.•,• .- • • 

... 
• • • 

•, . 
', . . ·"' 

-. 
~s :litillf-ail!!m&$d)*±e••x•~~ 

<•*d)D 19ss1::. J: ~ m <) 

11:JII p -A,llqiti:J~U•L--c1,, 7-dc±fiUn•it&!lf-a 
il!!l7)1Jt::.~ <, 11:Jlliiit::.11~.!:'tl:I± L-t.1:1,,~ c!: a-7f-i"o 
~ .ti11, 1 n•ntrti:. -e ~t.:11:Jllii'iid)•ffUttn•:'.J?t.i: 1, ,d)tr. 
%fl-, 6n1¥-ntrti:.-e~t.::lit&!lffiJt.fi:tt11:J11 p -AMil• 
J;,lnlJtr.ili(.;h, ~ d)~i(ii'iitr.fl.L,t.:11:JII p -A.llt 
ffl%.ti'.fJti:.ttJttn•:k~ < :$t±fiUn•il!!~ti:.ilf < 1:1:1±-t 
oM~ti•~< t.i:-:.t.:~ ctr.J: oo il:JllfiJt.fi:"t't~< ffl!o 
c•XUd)rt::.9c±tt.il.i'$b•tl:I-C < 00 
~ d)tfi(t::..:t::f;t.(f)t.i: ~!llJa-ttt.: l., -C 1,, o 17) 11:litiltf ill! 

!la-Tf7J(!lc -toffi*ff-e, ~~~.!Eat:.~, 1tJ1111~ 
d)iJjlJ("t'iti•t.i:bh-C1,, :oo ffJlld)lJ(lt;tf;±U~tt. ft 
x~~~~~1t-e~<. m'P•~~~~cd)Jta~d)~ 
:JtJ! i -elHI .; ht.: t;::, ~ ti• 1,, t.i: 1, 'o 

~il!!cd)Jt•~~.;<, ~•<Mfi.;h~~il!!~~*~ 
d)!ta-t.i: L- -c1, ,t.: ~ c ii•, M-~lt~d)iffii t.i:tJ•-:. t.:~JII 

~ftt::.f!J.tllJIIJl(i!I.~iiJ~t::. L, t::. 1 '?d) El ~*#"t'.t> 

-:.t.: c 1,-.:t:t- 5 "t'.t> oo 
~Ut-:,1( :JtJ! 17) 2 J 11 :JtJ! c :t-h.1;,l 1iiI 17) it il If :JtJ! 11 l'fa 7J($ 17) /lf 

r:JtJJ ~ .t> -:. t.: 17) -e, fiiJ m 17) fl: m ti •IEE !.i-e .t> ~ , u.i ii!! 17) 1:1:1 

m::.11.S~il!!ivill!M, fiiJJII 17) 'Pil$t::.ttn!&UJ( d)iv.11 

n•~Jt.; ht.:o :itillf f,t.fi:a-m,lil1;-r o itiltt•Mtt 6 n 
• fflI'if{ 17) , . 11:JII fiJt.fi: 17) 11:J 11 ill! II 11 3 n. nlJ!j{ 17) ~ JJ JII ti~ 

31/u t.:n!&ll d)ivaf,1-e.t> o o 
ft~:,](:Jtl!li!J<U-Jfisl/Jd),!.it.i:~:Jtl!"t'.t> ~, 11:)1112 - AJI 

c-f:d)ffl~!l~M••~~~~~~i?~ ~hl?d)~~ 
d)j<U-Jt,,al!ijijt,,ti:. .;.tt, -c1,,7.>o M•'Pi'W$17)1f:JII P -

A•~3n•ftlj{~1?ns~L-~'i!ia± .!l<U-J~~d)id)-e 

.t> :o o ~tM• 17) ntr••~d) ~• A :l !J 711111 2 n J: ~ ~ 
~~ 1, , ?:trdl.!I< U-J ~ lf., !M f~qlJJI(~ 17)4' m liU~il!!Jlii.~ 17)-t:; 

*t1tA :l !J 7, 4-m"' -A11111 n•J: ~ -'f~'i!i1,,!}3tf. 

!.ku.J~& ~h&d)~ &~.t>7.>~m~~ •c~m±)~ 

3 n • li1Jlif( 17) ~~* u.i ~ ~. m ~ ff ti, UJ( t::. ~ 1t '° m ~* 
µ.J~jf,d)Djl~ P - A ,I~ J: rf-f:d)r&d)ivilfl t::.~tf-j" 
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~AO)ft;-~P-A8~ftt;O)~~~Oo __ _ 
; •~J!(JUJO):J<llJJK.11 .!: 1, -c:~ a 1.tto i O)tc.Jt•.,.. 7 

7il•~oo -t.ttltEJII P -A .. O)q:ttC.lOaa~M-O)JJI~ 
~"6:-t Q~-~ o tr, ;1.Jl:)<llJ[Kt,,fl!,l!.ll,tl!J~t-¥86tC.u[ 
R-to••~~~,~-~~o.:.c~area.tt~.:..!:~ 
~ o Olli. fr:Jt:, .. 1976, 1982). .: 0) :kllJWc:.llt, PJ 
l:f1~JUJt,,2. 1 ~2. 27J~fir .!: tU-t~ftti-iU!it~ t,, t, ii• 
~. ~ffl-~f;iil•*fflO)M•~~i~O)JA-~KQ.:.O) 
~lOJll)llll .!: t, -c:, St±tt~ftO)jlij;O)~fi~~-~t::. 
fl1Ja'~- l,lt t:~-C:1,, <> 0 

4) *"•-~~,.!£. 
t~J!(JU)O) l:U~ffllt .!: t, -C: mtE c!: ?It, < JH.s: Q ~ 0) 

~. ~O)~JUJ.!:.!:\~-~~G~-C:#~-~-C~?~.:. 
.!:ti•~Hf G.tt<>o .: .:. ~11, #~O)~Jl~M~JJ;l!iO)~ 
i! 1::. "'.) 1, , -c: t:.J! t::. .t !:> IEl!.-t Q • 

•~O)iN-CitiHt-aill!~~'l? -c:zt.tt ofrP.iE~JIIO)itrdl 
~~~~Sl:JII p -AJIO)q:tt,, G~J! ~.tttdl*il-f4.t::. "'.) 
1, ,-c:, =*it (1938) ti•iI:i!ifHtt•ll!ft:ri,W (Egota 

conifer bed) c!:1fll'~l,. ,:0)•*"114-J: !} 7°~8t:ilt 
1,,~ii-C~?t.:.: .!::a-ff--t.!: l-t.:. -tt.s:b~. 7,t~ tJ 

1- f-.-::,,. ::,:.'f-.-::,,. ::J .1- -:1:tit.s:cO)tt•ll!tr.7':r, ~ 

-:1:r, ~c0)/A•1'•W:a-l1H. o.:. .!: ti•G4-0) 13J'f:O)~ 
•ti•l(-'t-'~Bti•I( < G 1,,0)]lfiflllJ*O)-~-~ .!:J!E-C: 
r... ,tO)t_t, rr.i!im.4#1Jft1ill11IU!c1::.,t1t G.tt. "C 
O)~M1J:.ftti,2. m~ c 1. 2n~rir t ill'l~ a .ti, •~J!(JUJ 
O)M4#1Jff-C~ o.:. c O)if&(t,•ff&.tt~. t,t,, t,, .:. O)tJ
-~ti•~~O)~jllf-aJti.:a-ft~-t Q-~ -C~? t.: c 11 
~.:lti•~ 1,,0 .:. O)~f!llttJ:.icO)ll::tt::.,c.,:a-trt.:.ttt.:~~ 
~ftti•1::>m"6:i -c~~-lt"(l,,Qo ,r0).111, .: O)tJ-
1€1M#ti• I::> J! "'.) -(> I::> .ti~ •&ti' iititlf-aJtl.Jm~O) •& .!: 
t, -Ctt~-=filt-tt 7-> .!:,~.b.ttQ.:. .!:, • 211~illf-aJti. 
t1lt.JII p -A!IO) "(> ,!:t::.t.s:? t.::kllJJiRt,•~"fl,.ltt.:llf 
Jjl:.~t.: !J ]A~O)~Jtti.ti•-C~ Q El~ffl!1tltt.s: <, ~.I± 
•ittrt,,!,ftitt, ~:kllJER±-c~ ?t.:0)-C, ~~0)~1,, 
:ttll~ 0) ~• l1J Jti. 0) l1J It$ • ~ • .li:l!t .it->rr. i!i m f t:E ,1 Jti..~ 
0) .t ; t.s:~$~~~iffl .!: 11At.s: -oM~O) .!: .:. ,:,;i}•~ti•? 
t.:"-'-c11t.s:1.,ti•, t1.,;~~-c~Q. *MiRO).:.ct.s:ti, 
e,, ~J!:a-~~-o.!:~O).t;-c~o. 

n: i!i mMt,fUiff t,, :ffii8i 11Jflf O)*;it-~ ~ a-ffiff--t Q W 
Scl--C~Dlh-oO)tt7,t~Yt-J-"-.-o/(,t,t~,~ 
-J, a *~U-etffJ!(JUJ t mt1: 1,t,,,ne,.tt -c:1.,t.s: 1,,) 
~. =h~~O)~--a-~b~-ocllJJti.~-<Jti.~0)
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o i co-c ;e, o o -ttJ: b~ t. h~ 
COJJ!~~ 1,, < "?i,•CO v~,t-.t
c!: .:: ti~ CO v ~ ,t-.,ftr-:, 't ~~? 

o JI!~ M co n@1f-"t:~b-t \ co~ 
~oo 

*if'.,ft::.:t,il,,·(lt, M.-t•• 
~ 1 -? CO::-- ;;r.. 7 A, 12CO:¥f ij~ 

n@-t o Jfl ffi ~ ~ CO ::,, ;;r.. 7 A~
,St-t o I!* c!: ;If .:L ISM i&'t 
~}fl l, -c I, ' 0 0 

:tmififtl!2> tt, 12co~:Sr-:M-t, 
o.Jfl it~ Jfl 1,, -c f'Fnlt ~ it~ eo-

. . . . 
~--::,1, ,-cm 1 -J, :;- -::1 I) -~e;, 
4 '11 7 -::I I) - 'i--CCO 4 -?COAf 
-~ c!: ;;.tJ: l,, '117 -::I IJ -l'i 
COffl~CO?m\sl~::fJ7-::/1J-IIIJ 
COffl~CO?m\slt.t c·t::.H: D l,-C 
11 co~ 1 :tt::. ?tML~o .:: 
Concept Map ~ r fitr-8' 
noJ co~1f.t,•~B:fli-ftt,, 

• ( } .:k.$.~ "J 7 lm~~ ~t:::_.,t - :IT ,t, :I' 

Im 1 *if,t--Cf'J:$:1,., t.:1'f:Jfl~ (Jflffi!Mlif r ;;r.. I- :If,,!:;) ~ ~ - ~~}fl 1, ,-cllJm~-v:i 
-,,. -::1 9 -t,• ~nlto -.-tM~~ i -?o -c, llf lttHtf~n•~?ift:::.~m-c: ~ o .:. c!:, c CO.fflliOJ"f 

i COJill~"t:lt, --~i,• 2 -?COJflffiC0~1;f-t.:l-t~ t::. c A., fJ:Jflitn•ffi!~J ~ ti -c1,, o i,•:b•~l=IJCO ;e,_oll"t!IJJ 
flJM!Jr-C: ! hU:!iil;-to.:. .!: :b•"t:! o J: ? r-:., ml 1t:::.m-t t:::.1,cm_--e ~ o .:. c, .:: co 2-? Q)~{tf~~t.:-tt OJ~ l, 
J: ? fJ: 1, •b~ o Jfl ffi~~ 'r 7- 1- CO:Jf,;i!:;-cfl=Sc; L f.:.o .:. CO ISM (Interpretive Structual Modeling) ~t,,.~-e 
IM 1 ~mLt.: i cottl2~- :> a.,o ffl~~co 5 ~co 1 & o t ~;t t.::

0 

-c t>o t,t, 12COJflffi~ 7 :/,. A K.i!;IJ l,:f:' co ? ~ Q) 1 "'.) ~ff CO,t!lft:::. :t,n; ,-c ISM ~tt, <ti:ififm10>1llll> ~-
~fll!COJflffiffCO 1 ffl: J:.t:::.jf-L, t.:: 't CO"t:I.> ~, ftl!COU ~- ftl!lS>-ctt~#ffit~?t;tnt:::., 'i t.::f.r~W-Ctt :;- ;,. 1-lJ(BII 
~coftr.1Uit4> liilfltt. L -cf'J: ~h -c1,, o o Q)llf ~ffe~?t:tnt:::.Jfl ",~ti -c1,, 0 0 

PJ'lmftll.15>tt, ISM 
b~tt, 1 #J:.r-:.mL t.::Jflffi .1: :t-cort=-a., offlffiff ~~ffi~#UiflQ)ffl~~~Q)~fiffit:::.Jfl ~--c1., 1.>t,•, ~• 

t co~*i;;fNi~ 1 ~ 1 -c~.:t. ~cofflmtt:::.~-to rurlt -A-A Q)•~•m~~m-to t Q) .!: L -cttffl 1,,-c1,,ft 
~~tt.O~, MS:4'4.!:L-Cfi'iho tco~:::.~t6~icA-t 1,,

0 oo~~ ~-~c!:L-Ca?~~ Ottl, 6tt2tL 
-ca-,-c1,,,?,o . .. 

W *~-~~~tL~~ISM~~WA 
ISM ~>t> tt; ~~::,, ;;r..:;- ·i..I.q:co7ttft;:_:t,;1,,-c;lffl~ 

~ht.::1ilt.-ca., ~·. ~B'.Q)~~t~~-t:::.~~t.-8--:,-C1,, 
Q:;., ;;r.. 7' A~ff;Q)fflt!i~ !/,, 7 l1Ma-Jfl 1,,"(00ifHt L -c 
1,,<1ilt.-C~~ 0 ISMlJ;.tt, ~Q)::,,;;r_ 7 A~M11itL-c1,, 
o t;lf;t~hofl*~HIW L,' -th-t!hco)!~tr_--:,1,v·c 
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Im 2 f :W-,6t,tj(~:W-a-*trJ, 
r .1<Jl::W-t,t7fMd~a-*trJ, 
c!: t.t '? "C j,o ~ , ~ ; t:. r :.tt 
iit17EMd:W-a-*trJ c!: t.,.., 
-c", oW1t, 7EMl!:.W c!: :W-:ij 
O)jjtiO)~ffitt'1U~-t 1-> o. 

~a-Jc!Jf. l, -C \, ,-c i ·, v -"'Jvfflitt,\ ':> ll:tfffli!iO) .?" 7 '7 

a-f'l=~-t 1-> IH:., J!~rai 0) M ffi a-i!U'lfi7'Jt,,; ~Jffi 1.., t., 

H-:hl!f!; t .. \, 'o J!JUa,O)Mffia-1Q*MffiO)fj"7'Jt,,~~ 

~1..,~w1t, ~~~~MffiO)~otO)~-t~~~m~~ 
: • , I 

Q lt-C-i5,!.h Q :. c!: t:. t., Q O :. .h~i {?1j ~.J!, ~ 2 t:.~-t 

J:5~f:.WiiJ~fj(~:¥iJc!:f7E~:¥iJ~**~ ~ 

~1:. r .1<~:¥iJ t:. r7E~:¥iJ t *t .ti -c:1,,, '° 1 ; t .. w1t, 

r:~iiJ t,,~ rtt~:¥iJ -"•t 2 -?O)lf~t.1\ft=:tE-to:. c 
i:.t., o o :. 0) 1 , t .. •1t, r :¥i:fi J t,, t::> r:rellii!:¥i J -"ta 

tli5~Ml•t, 1Q*~ffi-C-~ ;t -C \,, o:. c!: t,, ~ Concept 

Map J:-c-•t~~J!"'t:'~ Q o. . . 

,, :.QJJ: ;t.ci!mti,°f:>, ~~rr.?°U~fl=n1t-to7~1=i?·7A 
.._, -.J, ~ 'I •' • I ,, 

~rm~ l, t..:o . : ~- .: •. :) . . -- ~ . , • : 

3. BA S I C (: J: ~ 7° Cl ?" 7 A 

( 1) jrA~fiJIJ~JtUYi' Cl -~l 7 ~ "RINSETU" 

7 P ,?" 7 A 0) /. 1 :/ Jv - 7 :/ ~:t... ~JUj~'.jE C fif4': ? fl= 

♦ J: 

~<l !kkt ~Pl Jiff :tjt 

~ :s 0 0 0 0 I 0 

j(,£~ 1 0 0 0 0 

.·♦ ~1£~ 1 0 0 0 0 

Jiff~ 1 0 0 0 0 

~ :tJii!~ 1 1 0 .o 0 

«r. ~-~ 1 1 0 0 0 

• Jt-~ 1 0 1 0 0 

~ EEK~ 1 0 0 1 0 

iP ~ 1 0 0 1 0 
♦ --~ 2 2 0 0 0 

:fi ~ 2 2 0 0 0 

iP 2 0 0 2 0 

~3 * -· 7 -

(21)-21 

MO)l{Ffa-~l,"Ct.,,7-> 0 -iJ-7iv-31-:/ •DATAREAD -e 
' t1, lOOOOfftl.r-:.fJ=~l,"C~o DATA Y:,t1),'-~t1) 

ft.;.i6.;. a-fft., .., "C \,,-?> o -iJ" 7 ,i.- - 31- :/ •CRTPRINT 

{ft 

. . . 
t1, 7- ~ t1) CRT iiiffii""-O)al~~fit., ,_,v-1-:/"C'i, 

~t,\, l
0

wl § ttft.;.i6~t.:*7-~ a-W'.tit.,,' ;2 [ID§ t1 

i W ~ h t.:PU! fi 11Ja-W 1J-t o o :..,_ 7 ,v~ 1-·; • *LINEP 
, I • 

RINT t1~ 7 9 :,, ~ - t:. "'? r 9 ? 7' a- :7" .!} :r ~ -to ,i- -
I 

I r . 

.,_ :/ "'t:' ~ 1-> ;0;, 1 llD B fi,- tit:. ~t:.lf.;.i6 t ht.:•7 -

~a-:. O)Jv -1- :,(\"'t:° 7 9 :.1 1- 1..,, 2 llD B r-:.ttJJW ~ht.: 

P$tifi7'Ja- 7 JJ -.) I- l, "'C 1,,, o O -iJ- 7 ,i,-~ :,,•RINSETU 
,., . .. 

-ett, f'J:~~ho .?"7 :,t,,~~~J!tiMffia-ffO~t.,, ~ 

tlfi7'Ja-fl=~t., "'C"''->o :. O)~, =7- ~·r-:.ffl~fftli!it,t 

ft=:tE-t'->W~ ~.h~O)-~O)IJG~~-O)~c!:L"CW~ ,, . . ' 

~ho O ~ 7 ,i.- -:'7' :/ *ENPRIN'J:' "C't1, .ffl ffiMJ! 7 7' 
q I ' 

~ -C-.ffl 1,, ,t-:~~~f;~ 7 !J :/ ~ - 1:. f:li:t.J l, "(\,, o o -iJ" 7 ,t-

- 7:.; *ASAVE ri, ISM ~O)jfjJ~fit., 5 7P !/7 A 

t:.~mrr7'JO) -r - ~~~Qt-:~ 0) "7 -, 1 1va-fl:$; 1.., "(\,' 

oo fl=nt~.ho-r-~ 7-, 11v:1, 1200TT"'t:"A:t.7l-t..:T 

- ~ ~ t:. N c!: A 0)-? 1,, , t-: 2 -? 0) 7 -, 1 1v "'t:' ~ o o 

Jffl I t:.~ l, t-: -r - ~ "'t:'~~ 10010 fit:. 7 ":"" ~ ~ c!: ~ 

~0)1J~~~'.jE t.,; 10030fitJ, ~10140fit ""t:"t:. ~ T - ~ 

~~'.jE t., --c 1,,, o o -r - ~ 0) Ii ffi:11, Im 3 t:.~ t., t.:~ T -

~ 0) JIU\ ffi: c Fnl t:. -c: ~ o o 

~4~, fl=~~.nt.:~•rr~-c-~,. ~~~t.t-r-~ 
nt~u~ ~ .ti -c1,,, o :. c!: •1~ 3 c!: 0) lt~t:. J: '? -c btJ, o o 

(2) I S MiuQ.>7 Cl ~,♦7 4 "ISM" 

IBM~~J:0V-"'~-~~~p~r:i!/7AJJ7'~~~ 

. ' • ~ ♦ 

~- .1t• 159< re:~ ... :s~ . i!; 
0 0 0 0 0 . 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 . •. 0 
0 0 0 0 . 0 0 0 
0 0 O· 0 0 0 0 
0 0 0 0 . 0 . 0 0 
0 0 0 0 .0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 -0 0 • ; 0 
2 0 0 0 0 0 0 
2 0 0 0 0 ·o 0 
0 0 0 

. 
2 0 0 0 

~ C') fr 7'J 

*i1f~-Cfl:~ t., t-:l\!lit.ffl~tJ, I::>~ l::> ht-:~~~ffia-, J:~ 0) J: ; tiffl ffiO)JQJH:.~"'~~. ~filHt 1.., t-: t 0) 0 

t14'.0),fflffit,\J:tittl¼, #£(1),fflffit,trtu:IE:t~~ l,, tb\O)Jfli1fH:.tt;t c!: l- -C~t h Q 't O)r:. ~i 1, -~¥11 c!: l, 

-C ~tho t O)t:.•t 2 a-lf ~"'Ct.,' o o 
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, . ' . 
«r • :t. • • J: 

Rd. ilfl ~j\! :m~ .it• 15 FJ< i!)~ •• :s~ ttii 1<1& 
0 0 0 0 0 o· 0 0 0 ~ ii 0 0 

0 0 0 0 0 0 0 0 0 1<Jiltt l 0 0 
0 0 0 0 0 0 0 0 • RJila l 0 0 0 

0 0 0 0 0 J1t1a l 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 "'F 1=aa 0 l 0 0 

0 0 0 0 ~ :m•a 0 l 0 0 0 0 0 0 
1 0 0 0 0 0 0 0 0 0 • Jt)tiJ.Q 0 0 

:SEJt.Q 0 0 l 0 0 0 0 0 0 0 0 ~ 0 
0 0 0 0 0 & ~ 0 0 0 l 0 0 

••• 0 0 0 0 0 2 0 0 0 0 0 • :s ~ 0 0 0 0 0 2 0 0 0 0 0 
8 0 0 0 0 0 0 0 0 2 0 0 

~4 ~ ~ fi Jlj 
[.813 Q)•-r - 11 Q)fi?JJtJ• 1? ~~~t.t:!Mlif-~ ~u~ 1.., t::. t (J) 

fl 2 •=-~-t 
O /. .{ :/ 1v - r :/, !., fp~Q)=J=-lll~~ 1.., "C i-5 

9, l!Jm}lt~Q)-~ 7 1v - r :;r •DATAINPUT "efl, 
-r- !J Q)Jl~i6~~frt.t: ~ "C 1.,, o 0 ISM ~"et'tffl 1., 'o fr 
flt>~ o c 1 -e~ tt-tt u::t.t: ~ t.c" , .:. c tJ\ ~. ~ 7" ,1,; - r :/ 
•BDIM -e A Q) -r .. /. :/ :;, a :;r i:.7',jJ 1.., t.:. 0 , 1 , 2 Q) 3 
fiifrfl~ B 0) 7 .f /. :/:;, 3 :/ ,:.~#1..,, ~ 7 /v- r :/ 
•CONV -eA Q)r .. .1- :/:;, :i :/ Q) 2 Q){i~ 1 t:.~jl 1.., "C 
""Qo -tJ-711,-:f-:/ •AMATRIX "et't~tifi?JJQ)~~ 
l::. • r - ~ Q) fr flt:. .Qi tr fr ,n~ 1Jll ;t t.:. fr.?IJ Q) ft= ht~, 
•MMATRIX -et't"iiJJIJilfi11l~ }}t~ o t.:.~Q) itJJ~, 
•MPRINT -et-t"iiJjlJ~fi,UQ)~~~, *RSAS "et't RS, 
l::. AS. ~,It~.:. o:,(l.,&"e.b o ~,nAS1 Q)jfjJ~te>, 
•LEVEL "'Ct't """"Jv.,&'9fp.$;~-, 't:' .h..'f .hfit.t:? "C 
\,'Qo 

1170ft OJ SS Q) Ii, 1 u:. &'.jE ~ h -C " , o tJ ~, .:. Q) ~,m 
"el'1Ult!i~M$;-tQJ!*ra1Q)~iJ! (~-=f) t1, ISM 
!/'770JM$;W-=fl::.L-C~~.hooSS=2c-t~c. 
-~-!i~MJit-t~Wrl!, •im1¥J::t1iicl.,-C ISM !I' 
7 7 f'J:JRQ)f.:2JbQ)W-=f tJ, '":> ftlJ~ ~ h Q 0 

4. Concept Map (7)f'Fnt 

.:. OJ J: , t.:n~-cffiM1t. ~ h t.:J!*C~ s )t:.;tt 1.., -c, 
rmifrfl (1!14) r:. J: ~ -C ff I? h -c", o 11,,... '91!* Q) 1 
~ l OJ~'$Ali~~~Q)~ oll~M~o .:. '9~, ~111t. 
~ht.:~=~t. Q~ < 1[1., ,t:.~1i Lt._ 1., -~~~'9~Q
-e~~.:. l::.~-e~ Q J:, ~. ~-L-'4'/1,;··~~I!-~ 
tJ: '":)~t.:H-t£,J!~~~ oo .:. '9 J: 't:. t., "Cf}i~t., t.: Co-

--<Level>---
*Le•ve 1 1 -- 1 
*(evel 2. -- 2 3 4 
*Leve 1 3 -- 5 ' 6 7 8 
*Leve 1 4 ---- 1 0 1 1 1 2 

~5 ISM-~J:~"C~~.h~V~Nlt 
1 -/J\ I? 12i "eQ)!c*t't, *Wf~"effl ",f.:~~~
offl ffi~~ l, --c~ 1J, 1 ~-t r:W:PJ, 211 r~ 
···12i-tfgiJ, c "'? J: ? t:.~ 3, 4 "eil't.,t:ffll 
lllfrt:.i-1'~--t o o 

ncept Map Q){?IJ~ ~ 6 t:.~-t e 

5. ISM ~(;:J: ~ Co~cept Map Q)l'J1l 
(1) Concept Map '7>it.it . t! r 
. 1JUiJifm.2> -effl" 't.::. Concept Map "efi, ~;(. r 
~J t:. r~l??d~J n\ll¼-~L."C~t:hoff-€t, ;di 
Q)rutt:. r~fb'!!~J ~Rt, Ml"e~N,e1.,,oo -ct 
t:., r~le!:WJ t:. r~~~J n~~(J)•~~ti.,, 

otA-&. r~~:WJ Q)"'futt:. r~•~J ~•!.m•.t-
1v -e1.,, o o .:. Q)Mffi~ Jlh •, 12Q)~:Et:.Gl-t 1JJPll't 
.:f .htJ\ c Q) Jfl ffit:.* i :h "C"' Qt.,\~-.-<, 1i pt 
utll~. *i .rtQJflffi~"'ftrl{.~ t ~ --c. ~~i,f:.o ~ 
rutll.~~fi c 1.., t.:.IE1ifi7'Jt:.~v-t=-:;J c91 
•t:~ 1 ~a. Ae,10 t-t, rre~~J c r fl\ i. --ctt"' 
mt.,, rre~~J t:. r~-~J tJ~fft$:~t Q~'!,1tO 
c~;(...hlt:.:. .:.t:.1 ~. ~i;hfJ:1.,,t='t:l Qt.Mt 
7'..hQ o r ~~m:J t:. rrel!ld~J -tJ~~-! :"11,Q• .t 
A10,e t:. 1 ~, '$ i .h f.t:", t ~;tit ti O 
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• J: ul • ;t • 
~:fl !J<. TD. ~lit ilfl .ji! :m• k• oY< $ft •• :o~ & g ;ii Al. 3 At. 4 . . . . . . . . . . • • • • At. 12 

!X!,x~ . . . . ilJ . . . . • • • • . . . . 
• fl1,xg A3. l . . • • • • 

~fl~ A4. l . . . . • • 
"F -~g • . . . • • 
ttr. :m•~ . . ~ . . . . . . • • b.1.u. • Jt.-g . . . • 
;t :fl Ye~ . . . . . . 

liP g . . . . 
• £Sal . . . • . . • • • • AL..u. 

:0 ~ . . 
0 Al 2. l 

~7 * 7i'f ~ -e JH " , t.: 12 (J) JH m (J) rr 111 (J) fr=~ ti~ 

°'t'.: (J) 1Etffi7IJ1:tt, J:uzJl;t c t&ll;tt.JtlE L- < re'3l 
~ .ti--c " , .tut, fi 111 (J) r:f:i Q) 1 tt, fi 7IJ (J) i-t fll.Sc: 7t J: ~ i> 
ti"f {J)RRJtt.:~t:.t._ Q O t t-:J:& c!:: tuL(J)~ltt.,ti!fi L 
-ci.,, oiJ-e-tr.tt, i-ffllfi7IJ J: ~ i> tiJ:Q)$J}t:. 1 ntmn 
o .: c!:: tr.t-' ~, .: Q) 1Etffi1JJ~,; -~~(J)~Ja(J)~ffflt,it 
IYJ t.J, ct._ Q o 

,~tf51:lc0(J)lEtffi~a-fr=$;~Qo 
(2) I S M$(~ J: ~ Concept Map (1)1Jmtalfl 
~ 8 Q)~~fi11J,1, 1J1tlifm.2> (J) lE L" ,fflt;tfftI/ia'~-t 

Concept Map (~ 1 :t I, IM 9) a' i> c tr.fr=$;~ht-:. t 
<7)1:~Qo ,:Q)~~fi~a'tc~IBM5~J:.,,-Cfr=~ 
~ht.: Concept Map ;Ot!Ml01:~ Q0 jilij~a'lt~~Q c 
i.,, t.: < fA'.l•tr.Nffl. ~ti, -ci.,, Q.: c!:: t.,ti:,t,,Q 

0 
Ae,z ti, f .!k$;~J c rre~~J (J)M~a-~L-, rre~ 

:s-J ,1 r.1<11t~J tr.~L r&-.-t-c;;,,Q c~;(.tt,t.:.: 
t:.1 t,, ~?"Cf_i:1,,,t~i(.tt•-!Oa'.i\hQo tt-:, fj( 

~!etJ ;0t r?E~g J tr.%J'L- -c r&«.,t-e;;,, oil~tt, 
Az,e tr. 1 t,, -t; -ct._ i.,, c ~i(.n,t o ~ .i\ho o .: Q) J: 

la'J~t:., ~11U:.76IK~~ .1($;g1;~ Q c!:: L, M 3 t, r 
:fV-P•Hr.tm~t'1:.C-C"'o (~1 :till-1) ,~t:.~?& 
t., t J! ; tt, Q t., t' .: ti, a'*~ t:. J: .,, -c Nffl. ~ -¼t t.: t Q) t., t 1M 
121:~Oo it.:IM13li**M4-JJr:fV-t:.~Q~~~ 
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~(~2"~)~-------------~1J=t1:ii:ftti.:1:>-e:il~~~-~.~t:..:fF;TP.~~;-tt~t.:..~Co:n:ce:p:t~M~a:p~c~; 

~t:...t ?-cNm 1., t.:.m11mil tt 7 7 tt.1 "'-B:~mL~ 
-tJ,, *if~ -em" ,t.:..ffl ffi~)!l! 7'" A 1- tJ~ bffi~fft!i !f, 7 ~fF~-to~~. I~~~l.?-Cf'Fbhov~~-. 
-/J\, t,oliftti.2> --cll'JbtJ~t:.. 1..,t.:..:n 7'" ::i· !.l - ctt.fi\'l•O)t'-> 

. . . . . . 
1 • . . . . . . . 
1 • . . . 
l 

1 • . . 
1 • • 
. 1 • . . 

• 1 . . 
. 1 • 

1 • . . 1 • . . • l 

-ettf.t:1,,,;lj~tJ,~o 0 ~lJ-!~17t:..:ITT-tl. ,t::., -· 
tJ, r;s~J ~ r!\~aJ:J claJ-v~Jvc~~"(\,,Qt,,, 
rlE~!6J t:..t1~i h -C :!ob -f r .!kTP.~J t::.½t.hQ \ 

Q), c~~ -c1,,, 0 ;1j~. ISM~t:..l. ?-C t.hbO)Jflffil'IIJ 
Q)~ ~~~~Nm-to c, ~ 1s t:..:ITT-t 1 , t::. r::G~J 
tt, rlE~~ J c !ifl- v ~1vt:..t.t:? -ct., i ; o ~? "C, 
ISM ~t::. J:--:> -cl'¼m t., t.:.. Concept Map -ett, 1Jn&fti•, 

....... ~ii\:~t.: Concept Map Q)7tl{:n~Q.)---=>"t:~ o, (is]-

I . ' . 

[M 9 :1Jnlfiftl!.2> --CiU~~t.M'J=~l, t.:. Concept Map ( !11 7 I) 
&. L, r-? 1°-? J O)t'[flltt~!ll-t.t:1,,,t 0) c -to <1':~Q.) -t t~,J,) 

*~ti~m 3 "7 -::11) -~1o1.,-cw::o~ c~liil ~ h -c "' 
~o~&~;:_h&O)!s-::fi~\M2~7-::!1J-O)~~~~ 
1EL < ur!Rt-t~&h-C\.•f.t:\• (!11 7 N)o t.h~*~ 
t:.l ?-CN3J.-;;~t..: Concept Map iJ~®14-e.;l!, 00 c~ 
&QJi.aitt*~t:.l .,-c:;rJ3f,-;;ht..: Concept Map 11\ c 0) Concept Map c l < -lt-t o o 

r!i15t'1--Ct..: & ~t:.ffl ffiti~fti!1!1-;; ht..: Concept Map ( !I 
~7~)-e~o~. t.h~*~~l.?-CNmL~~Mc .1tri-to c ~,i. 'J l \.•-lt~ml- -Cl.• oo 

V"Jv~"'CO)*::fi c~~O)im~. c \,•?t.:J!::nt:.t1, j\J 
O)°ffic!iltJ,~~ c f.t:? -c < o o 

6. *~AT ~ ~ffl\., ~ ~ ~ l~J:? ~!£ t::.~'1J 
.Q2~t11BJ■s. 

ililxtil-t..:J:; t:..1Jnififtl!.t> --C:.ffl\•t.:. Concept Map tt, 
-~•~~-~-tto4:tol.~ffl~*~~h&~~~~I 
-.W,itt~M~~~flt.t: < ~ ho 4t~:io" ,-c!fflfib•t>-? :. 
l,iJ, l,, *11F~-eJfl \, ,f,: ~;,.. '7 A O)f!JA! CL, -ctt, 



bz 

408, • 1 •• 1987) 

< u~ 2 
< 2)~ 5 
C 3)~ 7 
< 4)~ 8 
( 5)~ 

, 3 4 
• 6 
• 
• 9 

, 11 

( 1) . ~ 
( 5) 

(1:11:ttl 

(11) u 

(25)-25 

* ■AFllefa•AK-B-M 1 

(. 9 ( 8) 

~. ft ¥ 1~fxttl 

- - 9- - ·~ 
·- -

Cl O> (12) 

l••el 0 

( 6H-10 
( 7)+-
( 8)+-
( 9) +- 12 
< 10) +
(11) +
(12) +-

... \. ·. 
~10 1JofJi@2>-e~~~iM'J:$; L, t.:. Concept Map (~ 9) ~ i> c!: 1:.;IUifi 

.?U~*~· *v 7' 7 A ~Jfl1,,,,:_,(_ '/ 7" JI,., ::r 1/ t." .:L -~-eMm l., t.:. t 
(J) (~ 1 7" I) 

' 

~t:.jlfl Concep Map ~f'F$;~'1!f.t: <-CJ: 1,,,.:. c, ~ 

~~J:?-C~;h~7-~~'t~-C::r1/t.".:a.-~"t'~W 

L -C " , o t.:. ~ M :tn t:. .± Ill ii; 7'. !H:. < " , .:. c!: , i>; i> rf ; h 

Oo :tQJ'5* c!: L, "(, f'F$;~ht-:. Concept Map t:.~.~ 

t.s::~m_il;t.s:: < t.s:: o.:. c!:, ::k:l:QJ 7- ~ ~~W't o.:. c!: t.i; ' 

--C: ~ o J: 5 t:. t.s:: Q .:. c!:, 7 - ~ t,\fi{ii c!: L -C ::r 1/ t° ::a. -

~~ft~ ho Q) "'(' Concept Map Q),tJJ{iJ;, ~M!¥1il\ 

-?9M,t:.t.s:: o.:. c!:, t.s:: c t,;;WJ~-e too 

t~. *VA7AQ)MJfl~J:?-CJflffi~~7"A~Q)~ 

JfliltiiJ~t:.t.s:: ~' i'f~Q) J: ~ ~1¥~{tt.,\A]'~t:.t.s:: 0 0 

~ ; t:_.,( _ '/ -j-Jv ::r 1/ t.° .:a. - ~ -C+,t~J.liJ; A]'~f.t: Q) 

--c:, ~~mwt:.u\,,"(, *VA7A~ CMI cL-CflJJfl 

-t O .:. c i>;9M, --c: ;l; Q o 

~Q~c!:L-Ctt, R~L~J:,~V~k-~Q)~7~ 

!J - 2> t,\~i'L i>fiilt:.t:.t.s:;t.s:\,,.:, c!:t,;;J;r,;hoo .:. 

Q)f:_~, ill:Wfl~QJf'F$;t:.U\, ,-c~t, 't~-C Q) ~ T ~ !J 

-t,\;JJUa~~!R'to~J!t,\i>oo tt.:., !f7 7t,,;I( 

:t~32i~ttfflrJ-t o ~,a-t:. t, ~ .BUt.s:: i!lli1\~J! --c: ;J; o o 

.:. Q) W ,a-, * v AT A i:f:i Q) l~Ulfi7'Jf'Flvt 7" P !I 7 A 

"RINSETU" iJ,; ft; h tdfiUtfi?IJil ;, ;ff1J t.s:: =¥ ii; iJ1, ~ 

cf.S::oo 

~m~~Q)•m•~~~~~~~rr~,~~~~. m 
ffiQ)~fl!t"~tl1t1¥Jt:. c!: ~ ;(. Q lWJJ~"Jj~ c!: L, "( Concept 

Mapt:.J: o?}:fn~t.i;i>oo *itSC--c:tt, J: ~ ~lU!QJ~ 
o Concept Map Q)f'J=IJt"Jj~ c!: l., -c, I -~~Jj~Q)~l, c!: 

- . .. - -
.,(- 'I 7 Jv ::r 1/ t." .:a. - ~~}fl\, ,ti Concept ·Map Q)f'J=IJt 

:Jjzt_t:_ -?\, '-Cflli!f L, f.:.o ! ~ ~~ 
Concept Map t:.J: o?}:fnti, J;.l.rt:.fliM'tQ,~"'C:;ff 

~"t:;l;Qc~;(.oo '· • 

(1) 1 A 1 AQJ Concept Map ~11.51Jt:.if~L, "(\,, < 
.:. c iJ,;, :t Q) ~~~ QJ ~in Qj ~,m ~ ~ltlil¥1 t:. ff~ 't Q 

.:, C i)\"'C:t Qo 

(2) 1J11&ft1!2> "t'ffli!r L, t.:. J: 5· t:., -~~Q)· Concept 

Map t,,; ~ffiQJ~lt~", < -?t,,(J) ~ 1 7"t:.?}fflL -c \., 

<.:.c!:tt, •M~Q)•m~•~~-to~~~~c~AQ 

~ c!: t,\ -c ~, W$:(J(Jiif fillit:. t flJJfl --c: ~ o o 



26-(26) 

.:kll.W 

1>:a., .. a 
!\ 

NB 

GJ 
- ✓, 

??? 

!tit.ft 

. \ 
EJ r::;J 

B 
r 

ij> .w 

/f' 

e:=J 
~11 ~U~~~tfl:$; L- t.::. Concept Map ( ~ 1 :ill - 1 ) 

m L-. f "? 1°"? J <l.)«rfR~t~llL- t.t:", t 0) c i'" 7-> ()Jj(~ 0) i i tfil,J,) 

'~3-hl 

\ C:J-t>,~ ~-~~ 

-----------I S M~L: J; Q!ef;t.i!:1=57 fF~::., A?'- l. (~ :0) -----------

( 6) 

~ 
(11) (10) 

LI l•••I 

C 5) C 8'> 

l:tJt•I l<iB<•I 

••• :1'770tlC~fP> ••• 

< 1)► 2 
< 2)► 5 
< 3)t- 7 
< 4)~ 9 
< s,~ 
< 6)t-10 
( ,,~ 
< e,~ 
< 9)t-12 
< 10) t-

• 3 • 4 
• 6 • 8 

• 11 

* flAFile~=AK-8-:'tl 3 

( 1) 

I 

( 4) 

Ep 
C 9) 

[9J 

C 3) 

Ep 
( 7) 

l>t•~J 
< 12) 

0 

< 11 ) ► 
(I 2>t-

~12 ~11<1.) Concept Map ~*:;,, A 7" A --c:Nm L, t.::. i ·IJ[-1) 
(1)(~.(7 



40ft, 1 -ft, 1987) 

R 

r-::7 
~l ~-

('Zl)-21 

\ , ... 
' -•-·:; _____ :::, 
,--.---

' 

j ~----1 / B _B 
~~~' l 1 ~ -

1---~~____...\ ~ .. EJ B E1c;JEJ 
~ i~: lci~·1=0•( 

I ~ 
~13 ~M!~;otf'Fn1(;L.t-: Concept Map (!J-{ -fN) 

@L., r""?~-?J Q)&•~t~!IL.t.c"'°4>Q)ci'"Q CJJ:~Q)it~,J,) 

---------I S M~l: J: Q ef:t.Wii ~ 7 7 f'F~ ~ A 7' ~ (~ :0) ----------

* flAFile~=AK-B-F 3 • 

( 1) 

( 4J ( 3) 

jiff ft I ~ I ~Alti 

( 8) ( 6) (11) (10) 

iP til l>t•ttl l~Jt:t-1 l:SF.Rtil l~•-1 l:s ~11 ... ia 

(l 

0 
• • • ~ 7 7 O)tt (~l:P) • • • 

( l>+-... 2 • 3 • 4 
< 2)+- 6 • 10 • 11 
C 3)+- 8 
< 4)+- 5 • < 5) +-12 

7 • 9 

( 6h-12 
( 7)+-12 
< 8) +-12 
< 9)+-12 
( l Ol +-12 . 

~14 Cl ll+-12 ' (12) .,_ • 
~ 13 Q) Concept Map a-*~ A 7 A -c ~m L. t-: °4> Q) ( !J -f 7 N) 



28-(2.8) 

BBEJ 
GEJB 
B r:;J EJ 
e:=]G;JR 

. EJ 
~15 !U~~n~fl:~Lt..: Concept Map (~ 1 :1\1) 

mL, r"??°-?J Q)!Q:•~t~!f.Lt-'="'tQ)ci'":o 
(~~Q)i -t.,J,) 

(jff! ••. w 

(3) iU!l~1h~\. t> -o ~ffi P3~t~~ L -c lE t." 'ki:M• 
(,aJal#tii) ~~"?t-:~t~,1 • .:{:-Q)P3~t~~t-~•t-1 

t.df!tlt,\~'~-e~ ."o o *iff,l!-effi \, ,f,: Concept Map I) 

•-~. ~Q)~,~~~~~~-Q)M~~~t"~iiM1¥J 

Ji¥ {iDj t~ ~ -e ~ Q 0 

j<J&:$ !J<.r&~ 

,• t'" 

( 
I, 

•• -f& 

~17 ~~~;0~~-?--C'-'o ~18 ~17'1.)M~~ I SM 
c~~~no•~•~ ~-eMmL~tQ) 

-----I S iH!I: J: ,o 11:t•iii ~ 7 7 fl:~ VA 7'- A (g :S) -----------

* §IAFHe~=AK-B-M 6 

( 4) ( 1) ( 2) 

9 
( 9) 

¥ 
( 3) 

i .)rr1 
• I <12> 

'··{~] 
• i 

¥ 
( 5) 

-1%r1 
(11) 

¥ 
( 7) 

9 

11<r1 

( 8) 

9 
( 6) 

I 1E •g I 

(10) 

l••1el 
• • • ~7 7'1.)tl(~J:p) • • • 
( n- s • 
C 2, .... 8 

' .. 
< 3>- 12 • 

,, C,: • 

C 4) ► 9 • 
C 5) ► 11 • 
( 6) ► 

< 7) .,_ 10 • 
C 8) ► 6 
C 9) ► 3 • 
Cl 0) ► 
(JJj ► 7 • 
<12) ... 

• [8116 ~15Q) Concept Map a-* v A 7 A i:M!Jl t., t..: t Q) (~ 1 
7

\1) 



I 
j\ 

~ 
t ', 

11111 

,o., 1 .JJ, 1987) 

ff, re•-~~ormMJo~•offl•~~o~(illi 
t::~\i,-C, ~~1¥JtJ:R.:ntt+7,)-t;::*ff ~ h "C\i, Qt,t, (3) 

-ci16-"'~ J: 5 tJ:f€-€tl¥JtJ:R.:ntt +7,)-t;::fitJ:bh "C" ,tJ: \, • 
t!.bh<>o 4-ff, Concept Map •t-f!J.Jfll.-t.:M-€tl¥J 

. rtM~if(illjo+7,)-tJ:*fft,tWJ~ ~ h Q o 

' 
ftif"'t!tt~~ .,{- "l,"t IV ":J ~ t· :a. - ~ 01t& cc t t;::fk 

(29)-29 

pur, T. H. (1984 b) : Cognitive structure deter-

~ minations as a tool in science teaching, Part 2: ~, 
i. The measurement of Piaget-specific levels, Eur. 
11 

1 • Sc' Ed 6 ·~ J· 1. uc., , 3, 289-297 

j 6) Matthews, G P., Brook, V. G., Khan-Ganda-
1 

pur, T. H. (1985) : Cognitive structure determi-

Wl.fl"'t!0:2 ~t" ~.~~of!J.Jflltil;(.Qn{IR)t;::i>oo * 1 

if,l:-c.ffl\,,~ Conc~pt Map· _U.)~f!-C-tt, ttt~~t'J:1.t •· 

t:.J: oiUJ-ett#lm-c;t> ~' •.,{- '/ -j- Iv ::t ~ t" ~ ~ ~. 

nations as a tool in science· teaching, Part 3 ; 

~esults, Eur. J. Sci. Educ., 7, 3, 263-279 

7). Johnstone, A. H., Moynihan, T. F. (1985) : 

-t ~Jffl l.- -C fl~ -C ~ o :ff~ tt c t;R ttt,t~f¥ ~ ho c ,'fl, 
bhoo ftJft;::~H-o .,{- '/ -j-Iv ":J ~ t" ~ - ~ Q) CM I 

The relationship between performances in word • . ' 

fJM tt, -t <· t;:: -et j!m --e ~ o OJ --c:tt t.t", t.: o ; t,~~ .. . -
*~~1!~1¥JL~~ATAQ)~-C-, ~~fi~t'J:~7P 

,'7 Af;::--=,\,,'(tt, ~fflffcff:k~~~~~Q){£~ *~n 
,qfj~t;::~ < Q)j\1).IVJ~a'JJl ~, 7 P P" 7 A OJ±:~fJ:$7tQ) 

DR~'!- L "CB{\, ,f.:o t. t. t;::,t,J: ~ ~~OJ~a' ~ b L, i 

--t 0 

0 ~ 3t it 
1) Champagne, A. B., Klopfer, L. E., Desena, A. 

T., Squires, D. A. (1981) : Structural represent

ations of students' knowledge before and after 

science instruction, J. Res. Sci. Teach., 18, 2, 

97-111 

association tests and :achievement in chemistry, 

Eur. J. Sci. Educ., 7,, 1, 57-66 

8) Warfield, J. N_- (197~) : Binary matrices in 

system modeling, IEEE Trans., SMC-3, 5, 441-

449 
9) Warfield, J. N.(1974) : Toward interpretation 

of complex structural models, IEEE Trans., . . 
SMC-4, 6, 405-417 

10) {£§~ft (1979) : ISM f!t;::J: o~ffiJ!~O!Sill 

1¥Jfft1£iUJ~~. S *~ff I~MUt 4, 9-16 

11) {£§~ft, =ft-tnr~ (1979) : ISM f!t;:: J: oft# 

fft~OJ~~C ~OJ 2 ), flt-=fJ!iFa~~fkffttiHJf~~ 
tt¥i, 79, ~. 11-16 

12) {£iiiiift, =rt-tnrm c1982) : :f' -•~ c ~# ~ 
~ ~ -1va'm1if--:$H""C~b L t.:fk#fft1£i P" 7 7 Q)t'J: 

St?!, S *~ff I~ff~, 6, 147-156 2) mi!i~li'J, ~Wlln1G, JigglJB,; (1986) : r!G:oJ 
t;::M--to--~fft1£i, 'Ak~fkff, 39, 5, 177-184 13) ,f>'J-~ ~ (1980) : IRS 7 A r #flg P" 7 7 Offtn1t '.-· 

' 
3) Ault, C. R. Jr., Novak, J. D., Gowin, D. B. 

(1984) : Constructing Vee maps for clinical int

erveiws on molecule concepts, Sci. Educ., 68, 

4, 441-462 

l!c!:r8Jfl?!, S*~ffI~-~. 5, 93-103 •_: 

14) fliJ~ ~ • alMl~tti • ,g* ~IJfJ • ~Jf -~ • q:i 

l-U;ftl~ (1985) : ~Jtiltrtft;::~H-o fflit~~Q)fHilli 

I! cl.- -C OJ~IRl»iJl{I:?!, '4~fkffiff~, 9, 3, 123-

4) Matthews, G. P., Brook, V. G., Khan-Ganda- 129 

pur, T. H. (1984 a): ~ognitive;structure determi- .15) M1':Mtt~, EB~ft~, 1J1Hi~WJ (1986) z ,j,~ 

na~ions as a tool in'. -~cience teachil)g! Part 1 :A .. ~ - ~llf'i-Jtil~7,)-!lrOR~UJffflg{f:,· Jf(E{~~:k~~~. ·_ 

ne~ method of creatins: concep~. ~ap~, ~u.r .. J •. :.:~ • 4$r,, 38, 169-173 •• 

Sci._.F.duc., 6, 2, 16~177. • ., •• : _:;:;:~_-:.,-, '._,;"~-.'~6) ~$ft~, :kW~~' ~iR~IJB, oitf iffi(1984) 

5) Matthews, G. ~-, Brook, V. G., Khan:..Ganda.' •• '. : : ~ A TAI~, ~~tlli.li, 122-129 
~ ·. •, 

• - • - - - . - - -
• # , , • 



W
M

 1
 

~D
lli

J1
f')

i1
'l;

C
fJ

 7
1

2
 !

/?
 A

 
.,

R
IN

S
E

T
U

'' 

10
00

 .
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 . 

1
0

1
0

 •
•
•
•
•
•
 

• •
•
•
•
 

10
20

 •
•
•
-
•
 

A
D

JA
C

liN
C

Y
 

M
A

TR
IX

 
t
,
 ~
 

4 
PR

O
G

RA
M

 
••

*
*

*
 

1
0

3
0

 •
•
•
-
•
 

1
9

8
6

 2
,3

 
P

ro
d

u
ce

d
 

b
y

 
K

.K
A

TO
II

 
*

*
*

*
*

 
10

40
 

'*
*

*
*

*
 

T
ok

yo
 

C
A

K
U

C
EI

 
U

n
iv

. 
S

c
ie

n
c
e
 E

d
u

ca
lJ

o
n

 
*

*
*

*
*

 
1

0
5

0
 ,

,
.
_

 
SA

K
A

K
IB

A
R

A
 

K
EN

 
•
•
•
•
•
 

1
0

6
0

 .
.
.
.
.
.
 

*
*

*
*

*
 

1
0

7
0

 •
 .
..

.,
. 

1
9

8
6

,7
. 

IS
 A

rr
en

1
o

d
 

b
y

 
S

.T
O

N
IS

H
I 

*
*

*
•*

 
1

0
8

0
 •

 ..
.,

.,
_

 
1

9
8

6
.6

, 
4 

A
rr

en
1

ed
 

b
y

 
M

.S
A

SA
K

l 
*

*
*

*
*

 
1

0
9

0
 •

-
-
•
 

A
IC

H
I 

U
n

iv
. 

E
d

u
c
a
ti

o
n

 
*

*
*

*
*

 
1

1
0

0
 •

 ..
..

..
.,

. 
<

 V
or

. 
2.

 1
 >

 
*

*
*

*
*

 

1
1

1
0

 .
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 -
·
·
-
·
-
-
·
·
-
-
·
·
-
·
·
·
·
-
·
-
-
·
·
·
·
·
 

1
1

2
0

 •
 

1
1

3
0

 
•
P
r
o
1
r
a
■
 
N
a
■
e 

J
a

 
•R

IN
S

E
T

U
• 

1
1

4
0

 •
*-

:f
D

~
'7

A
't

'l
tL

O
O

P
~

a
d

"f
"~

J
fl

l1
U

l0
·~

 l,
'C

ff
l1

J.
!l

l.
*1

" 
1

1
5

0
 •

 
1

1
6

0
 C

L
S 

3:
W

ID
T

H
 8

0,
20

:C
O

N
S

O
L

E
 0

,2
0

,0
. 

I 

1
1

7
0

 •
-
-
-
-
-

M
A

IN
 

R
O

U
TI

N
E 

1
1

8
0

 D
E

FI
N

T
 A

-Z
:C

O
M

M
O

N
 

FF
&

 
1

1
9

0
 P

R
IN

T
 
•
♦
 

Do
\TA

 X
't

'f
li
d

l,
t:

 M
TA

 
t,

.€
, •
•
 fj
J
l~

fl
i,

&
t,

. 
D

ri
v
e

 2
 

C7
J 

D
id

. 
~
 

S
av

o 
l.

*1
"•

 •
 

1
2

0
0

 P
R

IN
T

• 
C

fl
id

l!
n

~
 F

il
e
 I

t.
 A

-
•
 
~
 
N

,_
_

 ~
~

IJ
*"

f"
•)

 •
 

1
2

1
0

 P
R

IN
T

: I
N

PU
T

 
-
♦
 

fl
id

"f
"~

. F
il

e
 0

~
-
l
t
 

? 
•
, 

FF
&

 :C
L

S
 

1
2

2
0

 D
IM

 
A

C
S0

,5
0)

,E
N

A
M

E
&

C
50

>
,D

A
&

<
50

>
 

1
2

3
0

 D
IN

 
IK

E
R

U
<

2
,S

O
,S

O
>

,A
B

C
5

0
,5

0
>

,B
C

5
0

,5
0

),
IK

E
C

5
0

,5
0

) 
1

2
4

0
 D

IM
 

Z
K

A
Z

U
<

S
O

>
,Z

IK
E

R
C

50
),

Z
K

E
S

l<
50

>
 

1
2

5
0

 R
E

M
--

--
--

--
--

J
O

 8
 

-
-
-
-
-
-
-
-
-
-
-

1
2

6
0

 C
O

SU
B

 •
D

A
T

A
R

E
A

D
 

1
2

7
0

 L
P

R
IN

T
 
•·

·C
7

J
· 

:•
:N

 :
L

P
R

IN
T

 
:L

P
R

IN
T

 
1

2
8

0
 L

P
R

IN
T

 •
 

<
• 

¥
-
~

)
 •

 
1

2
9

0
 C

O
SU

S 
.a

lT
P

R
IN

T
 

1
3

0
0

 C
O

SU
S 

•L
IN

E
P

R
IN

T
 

1
3

1
0

 C
O

SU
S 

•R
IN

S
E

T
U

 
1

3
2

0
 C

L
S

 
1

3
3

0
 C

O
SU

S 
*C

R
T

P
R

IN
T

 
1

3
4

0
 L

P
R

IN
T

:L
P

R
IN

T
 

1
3

5
0

 L
P

R
IN

T
 •

 
<

• 
M

 f
j 

J
I
)
. 

1
3

6
0

 C
O

SU
B

 *
L

IN
E

P
R

IN
T

 
1

3
7

0
 L

P
R

IN
T

:L
P

R
IN

T
 

1
3

8
0

 L
P

R
IN

T
 •

 
(J

U
l~

)-
:L

P
R

IN
T

 
1

3
9

0
 C

O
SU

B
 •

E
N

P
R

IN
T

 
1

4
0

0
 C

O
SU

B
 *

A
SA

V
B

 
1

4
1

0
 C

H
A

IN
 

•1
:I

S
M

• 
1

4
2

0
 E

N
D

 

2
0

0
0

 
•
-
-
-
-
■
 

D
A

T
A

 
IN

PU
T

 
2

0
1

0
 *

D
A

TA
R

EA
D

 
2

0
2

0
 

R
EA

D
 

D
N

A
M

E
a,

N
 

2
0

3
0

 
FO

R
 

IR
a
l 

T
O

N
 

2
0

4
0

 
R

EA
D

 
A

l 
2

0
5

0
 

FO
R

 J
R

-1
 T

O
 H

 
2

0
6

0
 

A
<

IR
,J

R
)•

V
A

L
<

M
ID

aC
A

a,
JR

, 1
»

 
2

0
7

0
 

N
EX

T 
JR

 
2

0
8

0
 

N
EX

T 
IR

 
2

0
9

0
 

FO
~ 

K
R

-1
 

T
O

N
 

2
1

0
0

 
R

EA
D

 
E

N
A

N
E

•<
K

R
) 

2
\\

0
 

N
EX

T 
K

R
 

2
1

2
0

 R
E

T
U

R
N

 
3

0
0

0
 •

 -
-
-
-
■
 

P
R

IN
T

 C
R

T
 

3
0

\0
 

*C
R

T
P

R
lN

T
 

3
0

2
0

 
P

R
IN

T
 

tP
R

lN
T

 
3

0
3

0
 

P
R

IN
T

 T
~

B
(6

>
; 

3
0

4
0

 
l'

O
tl

 l
'l

•
l 

T
O

 N
 

30
fi

0 
l'I

II
N

T
 

U
SI

N
C

 
•<

H
>

•:
rl

; 
30

ti
0 

N
l~

X
T 

r I
 

3
0

7
0

 
PR

IN
T

 
:l

'R
IN

T
 

:t
08

0 
FO

R
 

P
2

•1
 

T
O

N
 

3
0

9
0

 
PR

IN
T

 
IJ

SI
N

G
 

• 
(1

9
>

 
• 

;r
2

1
 

31
0l

l 
l'O

R
 

P
:t

•J
 

T
O

N
 

3
1

1
0

 
P

R
IN

T
• 

•;
A

<
P

2
,P

3
>

; 
3

1
2

0
 

N
EX

T 
1'

3 
3

1
3

0
 

PR
IN

T
 

3
1

4
0

 
N

EX
T 

P
2

 
3

1
5

0
 

R
ET

U
R

N
 

4
0

0
0

 '
 

4
0

1
0

 
*L

IN
E

P
R

IN
T

 
4

0
2

0
 

L
PR

IN
T

 
4

0
3

0
 

L
PR

lN
T

 
T

A
B

<6
>;

 
4

0
4

0
 

FO
R

 
P

l=
l 

T
O

N
 

L
IN

E
 P

R
IN

T
 

4
0

5
0

 
L

PR
IN

T
 U

SI
N

G
 
•c

•1
>

•:
P

l:
 

4
0

6
0

 
N

EX
T 

P
l 

4
0

7
0

 
L

PR
IN

T
 

:L
P

R
IN

T
 

4
0

8
0

 
FO

R
 

P
2=

1 
T

O
N

 
4

0
9

0
 

L
PR

IN
T

 U
SI

N
G

 
•<

II
>

 
•;

P
2

; 
4

1
0

0
 

FO
R

 
P

3
•1

 
T

O
N

 
4

1
1

0
 

I.
P

R
IN

T
• 

•;
A

(P
2

,P
3

>
; 

4
1

2
0

 
N

EX
T 

P
3 

4
1

3
0

 
L

PR
IN

T
 

4
1

4
0

 
N

EX
T 

P
2 

4
1

5
0

 
R

ET
U

R
N

 
4

1
6

0
 •

E
N

P
R

IN
T

 
4

1
7

0
 

f"O
R 

IE
=

I 
TO

 
N

 
4

1
8

0
 

L
PR

IN
T

 
U

SI
N

G
 

•c
1

1
>

 
•;

JE
;:

L
P

R
IM

T
 E

N
A

M
E&

<I
E>

 
4

1
9

0
 

N
EX

T 
IE

 
4

2
0

0
 R

ET
U

R
N

 
5

0
0

0
 

' 
5

0
1

0
 *

A
SA

V
E 

A
JA

C
EH

C
Y

 
M

A
TR

IX
 

J 
SA

V
E 

5
0

2
0

 
O

PE
N

 
-2

:N
•+

F
F

&
 F

O
R

 O
U

TP
U

T 
A

S 
1

1
 

5
0

3
0

 
P

R
IN

T
 1

1,
D

N
A

M
E

&
;•

,•
;N

 
5

0
4

0
 

C
LO

SE
 1

1
 

5
0

5
0

 
O

PE
N

 
•2

:A
•+

F
F

a 
FO

R
 O

U
TP

U
T 

A
S 

1
1

 
5

0
6

0
 

FO
R

 
IA

=
l 

T
O

N
 

5
0

7
0

 
FO

R
 

J
A

=
l 

T
O

N
 

5
0

8
0

 
PR

IN
T

 1
1

, 
A

(I
A

,J
A

>
 

5
0

9
0

 
N

EX
T 

JA
 

5
1

0
0

 
N

EX
T 

IA
 

5
1

1
0

 
FO

R
 

K
A

=I
 

T
O

N
 

5
1

2
0

 
P

R
IN

T
 I

I
, 

EN
A

M
E&

<K
A

> 
5

1
3

0
 

N
EX

T 
K

A
 

5
1

4
0

 
C

L
O

SE
 
#

I 
5

1
5

0
 R

ET
U

R
N

 
6

0
0

0
' 

A
JA

C
EN

C
Y

 
M

A
TR

IX
 

6
0

1
0

 *
R

IN
SE

T
U

 
6

0
2

0
 

LO
C

A
TE

 
O,

 0
: C

O
LO

R
 

7:
 P

R
 I 

N
T 

• 
♦
 

•M
fi

JI
 

fl:
11

11
1 

• •
 •I

!•
 

6
0

3
0

 
K

O
SU

 
=

 
N

 
6

0
4

0
 

FO
R

 
I
~

 
1 

TO
 

K
O

SU
 

6
0

5
0

 
FO

R
 

J 
=

 
1 

TO
 

K
O

SU
 

6
0

6
0

 
IF

 A
<

I,
J>

 
• 

0 
TH

EN
 

6
0

8
0

 
6

0
7

0
 

IK
E

R
U

<O
, 

I,
J>

 
• 

1 
IK

E
R

U
(2

,I
.J

) 
=

 l 
6

0
8

0
 

N
EX

T 
J 

6
0

9
0

 
N

EX
T 

I 
6

1
0

0
 

K
O

SU
.M

l 
• 

K
O

SU
 

-
1 

6
1

1
0

 
F

O
R

K
• 

l 
TO

 
K

O
SU

.M
l 

6
1

2
0

 
N

O
• 

CK
 

M
OD

 
2>

 
+

 
1 

: 
M

l 
a 

((
J
( 

+
 

J
) 

N
O

D
 

2>
 

+
 

J 
6

1
3

0
 

FO
R

 J
 

• 
1 

TO
 K

O
SU

 
6

1
4

0
 

FO
R

 
I
•
 1

 
TO

 
K

O
SU

 
61

&
0 

IF
 

JK
E

R
U

C
N

O
,I

,J
>

 
• 

0 
TH

EN
 

6
2

0
0

 
&

16
0 

F
O

R
 

L
 

• 
I 

TO
 K

O
SU

 
0

1
7

0
 

IF
 

IK
K

R
U

C
0

,1
,,

 I
>

 
• 

0 
T

H
E

N
 
6

1
9

0
 



G
J8

0 
IK

E
~U

C
M

J,
L

,J
>

 
=

 
I 

6
1

9
0

 
NJ

-:X
T 

L
 

6
2

0
0

 
N

EX
T 

I 
6

2
1

0
 

N
EX

T 
J 

6
2

2
0

 
FO

R
 
I
•
 l

 
TO

 
K

O
SU

 
6

2
3

0
 

FO
R 

J 
• 

l 
TO

 
K

O
SU

 
6

2
4

0
 

IF
 

JK
E

R
U

<
O

,I
.J

>
 

=
 

0 
TH

EN
 

6
2

7
0

 
6

2
5

0
 

IF
 

IK
E

R
U

C
N

l,
J,

 I
>

=
 0

 
TH

EN
 

6
2

7
0

 
6

2
6

0
 

IK
E

R
U

C
O

,I
,J

>
 
=

 -1
 

6
2

7
0

 
N

EX
T 

J 
6

2
8

0
 

N
EX

T 
I 

6
2

9
0

 
N

EX
T 

K
 

6
3

0
0

 
FO

R
 
I
=

 
1 

TO
 

K
O

SU
 

6
3

1
0

 
FO

R
 

J 
=

 1 
TO

 
K

O
SU

 
6

3
2

0
 

IF
 

IK
E

ff
iJ

 C
O

, 
I,

 J
>

 
<>

 
l 

TH
EN

 
6

3
4

0
 

6
3

3
0

 
A

B
{

I,
J)

 
=

 1 
6

3
4

0
 

N
EX

T 
J 

6
3

5
0

 
N

EX
T 

I 
6

3
6

0
 

FO
R

 
J 

=
 1 

TO
 

K
O

SU
 

6
3

7
0

 
FO

R
 
I
=

 1
 

TO
 

K
O

SU
 

6
3

8
0

 
IF

 A
B

C
l,

J
>

 
=

 0 
TH

EN
 

6
4

1
0

 
6

3
9

0
 

N
JO

 
=

 I 
-

1 
6

4
0

0
 

Z
K

A
Z

U
C

J)
 
=

 ZK
I\Z

U
C

J>
 

+
 

2"
N

JO
 

6
4

1
0

 
N

EX
T 

I 
6

4
2

0
 

N
EX

T 
J 

6
4

3
0

 
FO

R
 

J 
• 

1 
TO

 
K

O
SU

 
6

4
4

0
 

FO
R

 
I
=

 
1 

TO
 

K
O

SU
 

6
4

5
0

 
IK

E
C

l,
J)

 
• 

A
B

C
I,

J>
 

64
60

. 
N

EX
T 

I 
6

4
7

0
 

N
EX

T 
J 

6
4

8
0

 
K

A
IS

U
 

• 
0 

6
4

9
0

 
FO

R
 

J 
=

 1 
TO

 K
O

SU
 

6
5

0
0

 
FO

R
 
I
=

 1
 

TO
 

K
O

SU
 

6
5

1
0

 
IF

 
IK

E
C

I,
J>

 
a 

O
 T

H
EN

 
6

5
3

0
 

6
5

2
0

 
Z

IK
E

R
<

J>
 

a 
Z

IK
E

R
<J

> 
O

R
 

ZK
A

ZU
<I

> 
6

5
3

0
 

N
EX

T 
l 

6
5

4
0

 
N

EX
T 

J 

·•
-

6
5

5
0

 
FO

R
 
I
=

 1
 T

O
 

K
O

SU
 

6
5

6
0

 
Z

K
E

S
l<

I>
 
=

 CZ
K

A
ZU

<I
> 

X
O

R 
Z

IK
E

R
C

I>
> 

A
N

D
 

ZK
A

ZU
C

I>
 

6
5

7
0

 
N

EX
T 

I 
6

5
8

0
 

FO
R

 
J 

=
 1 

TO
 

K
O

SU
 

6
5

9
0

 
ZK

 
=

 
Z

K
E

S
I<

J>
 

: 
ZL

 
=

 ZI
K

E
R

<J
> 

6
6

0
0

 
FO

R
 
I
=

 1
 T

O
 

K
O

SU
 

6
6

1
0

 
B

C
I,

J>
 
=

 ZK
 

N
O

D
 
2

:
 

IK
E

C
I,

J>
 

• 
ZL

 
M

OD
 

2 
6

6
2

0
 

ZK
 

=
 

CZ
K 

-
B

<
I,

J
»

 
/ 

2 
: 

ZL
 •

 
C

Z
L

-
lK

E
<

J,
J)

) 
/ 

2 
6

6
3

0
 

N
EX

T 
I 

6
6

4
0

 
N

EX
T 

J 
6

6
5

0
 

K
A

IS
U

 
=

 K
A

IS
U

 
+

 
l 

6
6

6
0

 
IF

 K
A

IS
U

 
>

• 
K

O
SU

 
TH

EN
 

CO
TO

 
6

6
8

0
 

6
6

7
0

 
C

O
TO

 
6

4
9

0
 

6
6

8
0

 
FO

R
 
I
s
 

1 
TO

 
K

O
SU

 
6

6
9

0
 

FO
R

 
J 

=
 1 

lO
.K

O
SU

 
6

7
0

0
 

IF
 B

<
I.

J>
 

• 
0 

A
N

D
 

JK
E

R
U

C
O

,J
,J

>
 
=

 1 
TH

EN
 

IK
E

R
U

(O
,l

,J
) 

=
 0

 
6

7
1

0
 

A
<

l,
J>

 
=

 
A

C
{,

J>
 

• 
IK

E
R

U
(O

, 
I,

J>
 

6
7

2
0

 
N

EX
T 

J 
6

7
3

0
 

N
EX

T 
I 

. 
67

•1
0 

LO
C

A
TE

 0
, O

:P
R

IN
T

 "
♦
 •

tt
fi

M
 

ft
.ti

lM
7 

6
7

5
0

 R
ET

U
R

N
 

l 
' 

1
0

0
0

0
 

D
A

T
 

A
 

I 0
0

 IO
 

D
A

T
A

 
M

A
N

-I
. 

1
2

 
; 

'D
A

T
A

f.
, •

•
•
 

1
0

0
2

0
 
·-

-
-

1
2

3
4

6
6

7
8

9
0

1
2

 -
-
-

1
0

0
3

0
 D

A
T

A
 

0
0

0
0

0
0

0
0

0
0

0
0

 
:
'l
 

1
0

0
4

0
 D

A
T

A
 

1
0

0
0

0
0

0
0

0
0

0
0

 
:'

2
 

1
0

0
5

0
 D

A
T

A
 

1
0

0
0

0
0

0
0

0
0

0
0

 
:'

3
 

1
0

0
6

0
 

D
A

TA
 

1
0

0
0

0
0

0
0

0
0

0
0

 
:'

4
 

1
0

0
7

0
 

D
A

T
A

 
1

1
0

0
0

0
0

0
0

0
0

0
 

:'
5

 
J0

0
8

0
 

D
A

TA
 

1
1

0
0

0
0

0
0

0
0

0
0

 
:'

6
 

1
0

0
9

0
 D

A
T

A
 

1
0

1
0

0
0

0
0

0
0

0
0

 
:'

7
 

JO
JO

O
 

D
A

T
A

 
1

0
0

1
0

0
0

0
0

0
0

0
 

:'
8

 
1

0
1

1
0

 D
A

T
A

 
1

0
0

1
0

0
0

0
0

0
0

0
 

:'
9

 
1

0
1

2
0

 D
A

T
A

 
2

2
0

0
0

2
0

0
0

0
0

0
 

:'
 1

0
 

1
0

1
3

0
 D

A
T

A
 

2
2

0
0

0
2

0
0

0
0

0
0

 
:'

 1
1 

1
0

1
4

0
 D

AT
A 

2
0

0
2

0
0

0
0

2
0

0
0

 
:•

 1
2 

1
0

1
5

0
 
·-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1
0

1
6

0
 D

A
T

A
 
ft

a
 

1
0

1
7

0
 D

A
T

A
 

11
<"

'-f
l 

1
0

1
8

0
 D

A
TA

 
•a

tf
l 

1
0

1
9

0
 D

A
TA

 
J

lf
lg

 
1

0
2

0
0

 D
A

TA
 

:i
:i

tf
t 

1
0

2
1

0
 

D
A

TA
 

~
.:

: ·
H

! 
1

0
2

2
0

 D
A

TA
 

J;
·•

fl
 

1
0

2
3

0
 

D
A

TA
 

o.
lJ

cf
l 

1
0

2
4

0
 D

A
TA

 
~
~
 

1
0

2
5

0
 D

A
TA

 
A

S
II

 
1

0
2

6
0

 D
A

TA
 
:n

• 
1

0
2

7
0

 D
A

TA
 

lit
 

I 



llfl2
 

I S M
~q_) ~

 P Y
 ~
 A

 
"IS

M
" 

1000 .
_

 .. _
.,.. ................................................................... . 

1010 ,._
... 

I
S

 N
 

• 
0 

~
•
~
 

LEV
EL ~-~~-o 

flt4
 

PROCRAN 
........ .. 

1020 ........... 
C

 V
er. 

2
,2

 >
 

......... .. 
1030 ....... _

. 
1985. 12, 28 

P
roduced 

by 
K

E
IJI KATOII 

.. *** .. * 
1040 ,._

..... 
DEPARTM

ENT 
o

f SC
IEN

C
E 

ED
U

CA
TIO

N
 

......... .. 
1050 ......... 

TOKYO CA
K

U
CEI 

U
N

IV
ER

SITY
 

..... *•* 
1060 •q•••• 

1986,7. 15 
A

ren1ed 
b

y
 

SH
O

JU
 TO

N
ISH

I 
•***** 

1070 ••••••• 
D

EPA
REN

EN
T O

F EARTH SC
IEN

C
ES 

•••••• 
1080 ,.....,. 

A
IC

H
I 

U
N

IV
ER

SITY
 O

F ED
U

CA
TIO

N
 

**•*** 
1090 ' -

-
*
" .. ** 

1100 '""***" 
ANY PERSO

N
 CAN U

SE T
H

IS SY
STEM

 V
ITH

 A
 REFEREN

CE 
****** 

1110 .,.....,..... _
_

_
_

 • .,....,.. • ., ........................................ . 
1120 

' 
1130 ' 
I U

O
 

' 
1150 

• 
P

ro
1

r•• 
N
a
■
e
 

la 
•rsM

· 
1160 

' 
*

:f'D
 ~

•J
J

.ttL
O

O
P

.d
lU

ll-1
1

 .. (tW
•t v

c
a

\'*T
 

1170 
S

S
:I 

:'S
S

=
2

 
:'S

S
=

2't.'L
O

O
P

.t!W
.illltL

,"C
'll .. ftL

,*1
' 

1180 •
-
-
-
-
■
 

NA IN
 

R
O

U
TIN

E 
1190 C

LS 
3:W

ID
TH

 80,25:C
O

N
SO

L
E

 0
,2

5
,0

,l 
1200 CONNON 

f
r
l
 

1210 D
EFIN

T A
-Z

 
1220 D

IM
-A

C
50,50),M

C
2,50,S

O
>

,R
S

IC
50),R

A
S

IC
S

O
>

,F
L

C
50),8C

S
0,50)

1 l.E
V

E
L

C
50,SO

>, 
1230 C

=O
:C

M
l=O

:C
N

2=0:L
E

=O
:N

O
=O

:C
N

T
=O

:N
F=O

 
] 

:::g ~
~

;~
;-;~

A
T

A
iN

~
U

~
 

--------
•.• 

ENAM
Ei CSO> 

1260 CO
SU

B •B
O

IN
 

1270 CO
SU

B •C
O

N
V

 
1280 CO

SU
B *A

N
A

TR
IX

 
1290 CO

SU
B •M

M
ATRIX 

1300 
IF

 C>N
 TH

EN
 PR

IN
T

 ·ER
R

O
R

 
1

1
1

•:co
ro

 1340 
1310 CO

SU
B •M

PR
IN

T 
1320 CO

SU
B •R

SA
S 

1330 CO
SU

B *LEV
EL 

1340 CO
SU

B •L
E

V
E

L
PR

IN
T

 
1350 CO

SU
B *A

JA
C

PR
IN

T 
1360 END 
2

0
0

0
' 

2010 •C
O

N
Y

 
CO

N
Y

. 
TO

 
C

 0
,1

 l 
M

ATRIX 

2020 
FO

R 
10=1 

T
O

N
 

2030 
FO

R JO
=

l 
T

O
N

 
2040 

CO
SU

B •CCM
 

2050 
N

EX
T JO

 
2060 

N
EX

T 
JO

 
2070 RETU

RN
 

3
0

0
0

' 
3010 *A

M
A

TR
IX

 
DATA 

PR
IN

T
 

~!020 
PR

IN
T

:PR
IN

T
 
"
♦
•
 !I fl Ji.I 

♦
"
:
P
R
I
N
T
 

3030 
FO

R 
10=1 

T
O

N
 

3040 
FO

R 
JO

=
l 

T
O

N
 

30SO
 

PR
IN

T
 

U
SIN

G
 •aa"

:A
C

10,JO
); 

3060 
lF

 
lO

=JO
 TH

EN
 

A
C

10,JO
>

=
l 

3070 
M

C
l,IO

,JO
>

=
A

C
IO

,JO
) 

3080 
N

EX
T JO

 
:P

R
IN

T
 

3
0

9
0

 
NEXT 

10 
3

\0
0

 RETU
RN

 
4

0
0

0
' 

4
0

\0
 "llM

t.T
R

\X
 

'IJ J
I • 

fi " 
0

) tt ... 
4

0
2

0
 

'P
lllN

'h
P

R
U

l't •-:f-~
W

O
>

a
a

 •
; 

4
0

~
0

 
0

.\•
\1

0
l2

-
2

 
4

0
4

0
 

9
0

1
l C

-
\ 'tO

 ll 

4050 
CT=O

 
4060 

P
R

IN
T

• 
•:c

: 
4070 

FO
R 

13=1 
T

O
N

 
4080 

FO
R J3=

1 
T

O
N

 
4090 

NCCM
2, J3

,J3
>

•0
 

4100 
FO

R K
=I 

T
O

N
 

4110 
M

(CM
2, J

3
,
J
3
)
■
(N(CM2, I3

,J3
) 

OR 
<A

C
l3.IO

 AND IIC
C

N
J,1',J3))) 

4120 
NF.XT K

 
4130 

IF M
<CM

l, I3,J3)•N
C

C
M

2,l3,J3>
 

THEN C
T

-ct+
l 

4140 
NEXT J3

 
4150 

NEXT 
13 

4160 
IF

 C
T=N

•N
 COTO 4190 

4170 
SW

AP C
M

l,C
M

2 
4180 

NEXT C
 

4190 RETURN 
5

0
0

0
' 

SO
IO

 *M
PR

IN
T 

5020 
PR

JN
T

:PR
IN

T
 

5030 
PR

IN
T 

•
•
 llJ Ill • 

fl Jf 
♦
 

:f'-,11,,,aw
 

• ;c:·11· 
5040 

PR
IN

T 
SO

SO
 

FO
R 15=1 

T
O

N
 

5060 
FO

R JS
=

l T
O

N
 

S070 
PR

IN
T U

SIN
C

 
•aa•:M

C
C

M
I, 1

5
,JS

>
: 

S080 
N

EX
T JS

:P
R

IN
T

 
5090 

NEXT 
IS

 
5100 RETURN 
6000. ' 
6010 llCRSAS 
6020 

FO
R 

JS
=

l 
T

O
N

 
6030 

FO
R 

JI=
l T

O
N

 R
S

I, A
S

I, R
S

l!:A
S

l0
••*

 

6040 
R

SIC
IS> 

=
R

S
IC

IS
) 

+R
IC

H
T

IC
S:rR

.IC
N

C
C

M
l,JS,11))

1
1

) 
SO

SO
 

R
A

SIC
JS)=R

A
SIC

JS)+R
IC

H
T

IC
ST

R
l(C

M
C

C
M

l,11,1S) 
AND N

C
C

N
l, IS

, II>
>

>
,I>

 
6060 

N
EX

T 
II 

6070 
N

EX
T 

IS
 

6080 RETU
RN

 
7000 ' 
7010 *LEV

EL 
L

E
V

E
L

•*
 

7020 
PR

JN
T

:PR
IN

T
 
•
-
-
<

L
e
v

e
l
>

-
-
~

 
7030 

CN
T=O

 
7040 

FO
R L

E
=l 

T
O

N
 

• la
v

e
 1 

7050 
IF

 V
A

LC
R

SIC
LE>>=O

 
OR R

SIC
L

E
)<>R

A
SIC

L
E

).C
O

T
O

 7220 
7060 

C
N

T=C
N

T+l:C
N

=O
 

7070 
FO

R JS=
L

E
 T

O
N

 
7080 

IF
 R

SSC
JS>=R

A
SIC

JS) 
TH

EN
 C

N
=C

N
+l:FL

C
C

N
)=JS 

7090 
N

EX
T JS

 
7100 

FO
R JS

=
l 

T
O

N
 

7110 
IF

 V
A

L
<R

SIC
JS))=O

 CO
TO

 7180 
7120 

FO
R J6=

1 
T

O
N

 
7130 

IF
 M

IO
S

(R
S

l(J5
),J6

, l>
=

•o
• 

CO
TO

 7170 
7140 

FO
R J7=

1 
TO CN 

7150 
IF

 M
ID

S
(R

A
S

IC
F

L
<

J7)),J6, D
=

•t• TH
EN

 M
ID

&
<

R
S

IC
JS

),J6, l>
=

"u
" 

7160 
N

EX
T J7

 
7170 

N
EX

T JS
 

7180 
N

EX
T JS

 
7190 

P
R

IN
T

•• L
evel 

••C
N

T
••-•· 

1200 
FO

R J8=
1 TO

 C
N

:
0PR

IN
T

 F
L

u°8>
: :L

E
V

E
L

C
C

N
T

,JB
>=FL

<Js> :N
EX

T 
:P

R
IN

t' 
7210 

1.E=O
 

7220 
N

EX
T LE 

7230 
IF

 CN
T=O

 TH
EN

 PR
IN

T
 •L

E
V

E
L

.,~
 

N
ISS• 

7240 RETU
RN

 
8000 •

-
-
-
-

B
C

l,J> 
I 

D
IM

EN
SIO

N
 

8010 *B
O

IN
 

8020 
FO

R 
IS

-l T
O

N
 

8030 
FO

R .J
B

-l TO
 N

 

llilrt 57 C
 7 IC 12 S

 C
 t tet tf i C

 M
 :t Mi 75:SC

 1 t:fil'. 
ao,o 

B
<

JB
,.JB

>
aA

C
JB

,JB
>

 

1 l ,er :ctr SU I W
rtee s·;;, ;;':,;,· 17 trktt'W

is 



r 
11

06
0 

S
E

X
 T

 
I 0

 
8

0
7

0
 

R
f-

~
l·U

R
.':

 
9

0
0

0
 

' 
L

E
V

E
L

 
P
R
I
N
T
-
-
-
-
-
-
■
 

9
0

1
0

 
*L

E
V

E
L

P
R

IN
T

 
9

0
2

0
 

L
PR

JN
T

 
:L

P
R

JN
T

 :
L

P
R

IN
T

 
9

0
3

0
 

L
P

R
 IN

T
 

• 
9

0
4

0
 

FO
R

 
IL

•l
 

T
O

N
 

9
0

5
0

 
LT

O
=O

 
9

0
6

0
 

FO
R

 
JL

=
l 

T
O

N
 

9
0

7
0

 
L

T
O

=
L

T
O

+
L

E
V

E
L

C
IL

,J
L

) 
9

0
8

0
 

IF
 L

TO
=O

 
G

O
TO

 
9

1
6

0
 

9
0

9
0

 
N

EX
T 

JL
 

L
ev

el
 
•*

 

9
1

0
0

 
L

PR
IN

T
 

U
S

IN
G

• 
* 

L
ev

el
 

(#
#

) 
-
-
-

"
;I

L
: 

9
1

1
0

 
FO

R
 

K
L

=
l 

T
O

N
 

~
12

0 
IF

 L
E

V
E

L
<

IL
,K

L
)<

>
O

 
TH

EN
 

L
PR

IN
T

 
U

S
IN

G
••

• 
•:

L
E

V
E

L
C

IL
,K

L
>

: 
9

1
3

0
 

N
EX

T 
K

L 
9

1
4

0
 

L
PR

IN
T

 
9

1
5

0
 

N
EX

T 
IL

 
9

1
6

0
 

L
PR

IN
T

 
• 

9
1

7
0

 
L

PR
IN

T
 

9
1

8
0

 R
ET

U
R

N
 

1
0

0
0

0
' 

1
0

0
1

0
 •

A
JA

C
P

R
IN

T
 

PR
IN

T
 

1
0

0
2

0
 

L
O

O
P=

O
:L

PR
IN

T
 
•
•
•
0

•
•
•
 :L

P
R

IN
T

 
1

0
0

3
0

 
FO

R
 

IA
=

l 
T

O
N

 
1

0
0

4
0

 
L

PR
IN

T
 

U
S

IN
G

• 
(#

#
) 

•;
IA

;:
L

P
R

IN
T

 
• .

_
 
•
: 

10
05

0 
FO

R
 

JA
m

l 
T

O
N

 
1

0
0

6
0

 
IF

 B
C

JA
,I

A
>

=
O

 C
O

TO
 

1
0

0
9

0
 

1
0

0
7

0
 

IF
 B

C
JA

, I
A

)<
0 

TH
EN

 
L

O
O

P=
l 

:L
P

R
IN

T
 

U
S

IN
G

• 
aa

••
:J

A
;:

C
O

T
O

 
10

09
0 

1
0

0
8

0
 

L
PR

IN
T

 
U

S
IN

G
• 

#
#

,•
;J

A
; 

10
09

0 
N

EX
T 

JA
 

10
10

0 
L

PR
IN

T
 

I 
O

 I 
l 
O

 
N

EX
T 

I A
 

10
12

0 
IF

 L
O

O
P=

l 
TH

EN
 

G
O

SU
B

 
*L

C
O

M
EN

T 
1

0
1

3
0

 
L

PR
IN

T
 

:L
P

R
IN

T
 

IO
 1

40
 R

ET
U

R
N

 
1

0
1

5
0

 ·
-
-
-

10
16

0 
*L

C
O

M
E

N
T

. 
LO

O
P 

C
O

M
EN

T 

10
17

0 
L

PR
IN

T
 

:L
P

R
IN

T
 

• 
10

18
0 

R
ET

U
R

N
 

11
00

0 
' 

I 
IO

 to
 •

D
A

TA
 IN

PU
T

 
DA

TA
 

IN
PU

T
 

11
02

0 
O

PE
N

 
•2

:N
"+

F
F

&
 

FO
R

 
IN

PU
T

 
A

S 
#1

 
i1

0
3

0
 

IN
PU

T
 

#1
,D

N
A

M
E

&
,N

 
11

04
0 

C
L

O
S

E
#

l 
11

n~
o 

O
PE

N
 

•2
:A

•+
F

F
• 

FO
R

 
IN

PU
T

 
A

S 
#

1
 

II
O

G
O

 
FO

R
 

IM
=l

 
T

O
N

 
11

07
0 

FO
R

 
JM

=
l 

T
O

N
 

11
08

0 
IN

PU
T

 #
1

, 
A

<I
M

,J
M

> 
I 

I 0
9

0
 

N
EX

T 
JM

 
11

10
0 

N
EX

T 
IM

 
11

11
0 

FO
R

 
K

M
=l

 
T

O
N

 
11

12
0 

IN
PU

T
 

#1
,E

N
A

M
E&

<K
~>

 
I I

 I
 3

0
 

N
EX

T 
KM

 
11

14
0 

C
L

O
SE

 
#1

 
11

15
0 

R
ET

U
R

N
 

12
00

0 
' 

12
01

0 
•L

IN
E

P
R

IN
T

 
12

02
0 

L
PR

IN
T

 
:L

P
R

IN
T

 
12

03
0 

L
PR

IN
T

 
T

A
B

C
6>

: 
12

04
0 

FO
R

 
P

l=
l 

T
O

N
 

L
IN

E
 P

R
IN

T
 

1~
05

0 
L

PR
IN

T
 U

SI
N

G
 

•c
a
•>

•;
P

l:
 

12
06

0 
N

EX
T 

P
l 

12
07

0 
L

PR
IN

T
 

:L
P

R
IN

T
 

12
08

0 
FO

R 
P

2~
1 

T
O

N
 

12
09

0 
L

PR
IN

T
 U

SI
N

G
 

•c
aa

> 
•:

P
2

; 

12
10

0 
~O

R 
P

3
•1

 
T

O
N

 
1

2
1

1
0

 
L

PR
IN

T
 

• 
•,

A
(P

2
,P

3
>

; 
1

2
1

2
0

 
N

E
X

T
 

P
3 

1
2

1
3

0
 

L
PR

IN
T

 
1

2
1

4
0

 
N

EX
T 

P
2 

1
2

1
5

0
 

R
ET

U
R

N
 

1
2

1
6

0
 *

E
N

PR
JN

T
 

1
2

1
7

0
 

FO
R

 
IE

=
l 

T
O

N
 

1
2

1
8

0
 

L
PR

IN
T

 
U

SI
N

G
 

• 
U

U
J>

 
• 

;·
IE

: 
:L

P
R

IN
T

 
EN

A
M

Ei
 C

IF
.>

 
1

2
1

9
0

 
N

EX
T 

IE
 

1
2

2
0

0
 R

ET
U

R
N

 
1

3
0

0
0

 
• 

C
A

SE
 

O
F 

C
O

N
Y

. 
M

A
T

R
IX

 
1

3
0

1
0

 *
C

C
M

 
1

3
0

2
0

 
O

N
 

S
S

 
G

O
TO

 
*W

IT
H

L
O

O
P,

*C
U

T
L

O
O

P 
1

3
0

3
0

 
*W

IT
H

LO
O

P 
1

3
0

4
0

 
IF

 A
j!

O
,J

O
)<

>
O

 
TH

EN
 

A
C

IO
,J

O
>

=
I 

1
3

0
5

0
 

G
O

TO
 

1
3

1
0

0
 

1
3

0
6

0
 

*C
U

TL
O

O
P 

1
3

0
7

0
 

IF
 A

<
IO

,J
O

)<
O

 T
H

EN
 A

C
IO

,J
O

>
=

O
 

1
3

0
8

0
 

IF
 

A
(I

O
,J

O
)>

O
 

TH
EN

 
A

C
JO

,J
O

>
=

I 
13

09
0 

G
O

TO
 

1
3

1
0

0
 

13
10

0 
R

ET
U

R
N

 

~
 

I I I 



!, 

34-(34) om ~ a .,, 

B *~~$i~fl t-: J: ~ J Ko.3 

m 13 m tJJ WJ ~ q) lt1 15 • ~ ~ m Q 

BBfD61~11JJ B *~fj~~Jtffl~~~ 

B *~li•a,;t, ~,o 10/J 228 ~~ ;24 8 t "t.'#HOllillat• (IU3JV)(1) 4 lill § (1)~~) t tRHI Li L f.:o 

~(g)Q) ra*~li~:lt.:l l>J "t.',:t, 4-at.~"t.'~~~tt. ScJ(f,.:lfJi5'Lf.: r003L:ftJfJBiiUifJJJ~fdf~~;.,?- (~ 

~) ">G'.Y:&:-::>"\-c J }l UWm Lt.: rft~<OO ,.: l3 ,to ~iFifiJf~(1)4t,tU:-::> "'-c-~~~(1),c~~ t qi,C., t L -C-J t 
•~tL-C, ~-•(1)a$~Wtl3~C.,~Li~o 

t ~. *fl:: 1 JJ &: 11111 t .:Y.~ L -C "' -o *~Utt fi (1) ~lffltlwi ~~ ,.:-::> 1,, -C l3 ~; ~ L i -to 

lafi&&I 
•~u~Q)~e~. ~~•;~na•w. &~n0•~~~ 

~. u~ t>q)a:iE. IIJ~ • ~mq)tl*n<~ ~ tt, !ft&~-&$ 
~~f>-;liq)J:., 2 BH-¥ficp,:.:tt.;QJf,t:~n<fi"vttt.: 0 ~ 

t;. "lit B. 21 B-¥8 ,: ~• ~'lfUt-t '-> ilP.-tm~nc1;;im ~ ti. .: 
fl~q)-~q)-=f•OtJ~i!tlJ.I • •1t~<fibtlf.:o 3 l:J ~ li!fijiJrp, 
ta*•~ -¥•UffW~fl.~OO-~tl~o 

-~q)ftMC~~~~!tt.~. ~3$~fl~K ff~($ 
fl) t-~1' 1,1.:a. trt.:,:ff:~ ~ tt.t.:lt□ -tti~.Rn<ff.1t- ~ n 
f:.e ff.:, ~x~J~-'f l)q)Jl-=f1J~alijr.j\tl:~1,•"(, JJ;i:-f 
1.Jr.aou•~~Jta~,; s LfilQJ~it1:J;H '°~3t1:£ 
~<. ~"->ita"->U rll-=f1JQ)!J!fUfflJlH::1c~J n'JHHl 
'->IIIF..-r1.J•D11~0>-M:tnt:~H-ixi.!i! c ~1:tai3" ! tlf.:o 

at~-C-iJe:~ ! tt.t.:.JJ(l1, -t~-C r B *~iFr.ilJHllJ llJJ 
~CffL<•a!ft.Qq)~, £~~~(jQJ~~~ct'~6o t 
~ a1ta~Jt~~~•~M!tt.~•~. ~~~a~. m~ 
.I.Uf'i-~,)t*q) J: '1 l:~tR ! tlf.: 0 ~UIJQ)i!',(]:11, r~1_:~ 

MaJ ~c, r1.1ftiillfflilJ "'Q).tft.~J!-el>o,, m.H1JQ)& 
j[1;t, IBfO~Jfq)#Jl4JUJ~JHl■~a I ~f:.It( L -el,? -c, 
~q)-} Ii, ffil~BI~ (~·ti~) Q)~j,JI:~ L, fl*~ 
~~c~L-ceas•~t'Q)~#t•mT6.:c, •n•E~ 
•t&Qr•■ilaJc~S-t-o•·tA•t•~T6nm~t' 
~l,00 • Z 11, .: q)~ji~ ttt.:~ • -~~r~Jtt!lMfftij;lt 
fflo■Q)£••~t~OOL-C ••• Aq)~~-fit~~!~o 
.: t ~l>-oo •1&1:-■iJil,)'~I~il,)•&,•ttI•fdfi!"'-, 
-~~i(·C,-~ii-~iJil"'-t~~~tl~o 

J'i•q)a:if 11. 8 *~fi~IIQJffi'lbq)IJllJ t ~ • m• c Q)j( 
a· 111.J t ... • •ft-tot.:.-,,:. fit,&~· •• J q).tQ)"'f 
~J<q)~•11*tq)~-~aatii?-Clt.:~+~ .:tt. 
t r11:•t11.JffBl~J c i!tft; L, iQJJ(q) .t? l: ! &, J:J1:1,,a 
Bq)~•11*taMtmo.ti~L~~q)~~oo 

ffSIJftJl*q)? t,, 1Jff.ti1.J •• ff~liifflt~7 L f.:QJ~. 
~tt.CKbtJ, A#·~~t't~n-ca~~-~ .. ~-~-~ 
~Uq)ifJt•IIJQ)I> tJ ~ t-.. ttT o t.:.-,,:, rJdl.ftQ)fiJf~a 
&ff ft J ~ a ~ tt, • t:, ,: ft JI t ii tli L -c ffllb t Ill OB L t.: o 

*•~~u. a1e••q)rm~Km■umRM~~~,
(flift;> "Jlill:l:-:> 1,,-c (lbfi)J. M 4 '1'11 •• Q) rft,)<riH: ~ 
&t o~U,tQJa&,:-:,1,,-c-1i:!/!FffQJ1f~· t 'P•t• c L-C
<•a)J ~'litR ~ n. • t, 1:f'i111aJ11;:~oa.-,11Gff.m•na~H: 
~ft L f.:

0 
.: tt. &, q)jf,m1;UJIJJJl&U JI tamaQ) c ~ tJ ~ I> o o 

IJ 2 B 6 lfft, r•111ttaftflQ)ttat ■IIJ 1:-:,1,,-c Bdl 

If■ tfi? f.:o 

~~ftman~~m~~/~- (~~) 
q)ti~(:-:)\,\-r (itJiS) 

A~~I, 7.>¥€~n'l~~JH:~,t. tit*QJia,U.1: J:? -C 11, t Ii 
~ -t ~-~~[uJHln':.f~11ft~1: ~-:> t.:~s1: tt, ~f.~. Jfl:~~ 
b 1t-e I:> 6 "''· ili:1t~q:11, -t ~JilZi~flfm tf&Q) C» Q)~fttt 
-t 6.:. c. 1: J:? -c. *t.:~{?~~Xlrn c. fl L ~ 1,, t ~ C»~ltl~• 
t.¥ ~ iiT~ ,: 1., -c 1,, o o -t Q)--:> ~ff1tn' Ailil~"t'" tJ, t -) 
--:>n<liUHJM-e~6o iiLjf.·11ft#c. "'-; liiJ t: ~ffltff;~t>t 
c.,. 1it < • ~? t.:filf~ 7 7' o --1--e. -t n -t'1t!lt~ Lt.: r-7 

c. L-C~JlL, 4-B~;!t~t)j.--C1,•60 9U.l!THUJMtAT. 
liUi c. ~ 11'1~ ~ 11, iiLi ~-~U*i Ii~< -~ ~ ? -C "' o o L 7)• L. 
~tttf if:{r,:Q)ifiW. I: i-; Ito 1iLj:ff-~fflHj(f.J~* liff!~-C j0i1,' C, QJ 
~l:>ooAIR~c.RDUMc.~~~•i•Q)~-QJJ:i~~ 
-1,f:1: I:> 6 ~~, l~HU.~~1: J-; 1,,-cjij#t-~ft Lf.:~11:,, .,_ r 
A7)f~(~~~tl"(1,•6o j 

.: ~ J:-) ~m!-1,f:l:l,6 iilij/j·~ *P~. ftfflRu:~lfA,~l,\o 
n', .: ~fdf,t~,~~;JUil'l'1 l:.i1tr'>I!, lilff~.'.J.IJ:1'H1.f.#~m 
~ 1: Rilt-t o.:. c Ii IH)i11, • ~ 1, 'o -1i.:: tt.; fiJf~QJft7)<00~JJl 
~ t '1- o c, 11~1J(f.J,:tl~ -C ff ttf.: 1£* t ~lf--C 1,, -o i QJ t I, 

on', ~ff.(l(H: 1:1 t t.: +~r~fiJf~ f;t.$1J n'•? -c 1,, o c 111,, L ~ 
"'o -t~Jlmt-~.i-C~o c., liUitJM~ilii~li, RDlllt?J1: 
IIIJjl L -C, ft7><00~1iHEllll~ t ~trJE~-flJ~~Aq;,~-L 1i~ffl 
;.a,:~?( c,\\1.btt-oP:lf&n<:kl1,,.:c~l,oo AI■&~ifii 

~u. ~•ttfi~ftlf~~~t~. it~•-. it~•-~~ 
••• l!lb •• ~ •n~ ~ $1J U1I:,, .1,. r A QJ 1Jn R ~ t' 11, -&5t 
lfQ)$r,*,: .t o:fiftl¥l~UQ) i c ~Q)fiJf~n'-£·'1~1:> 61: 
i••b~~ ~~ti~ftlf~~~~ft~oo~u~•?~~~ 
l>oo 

r&~. -~. ~tJ~. JI~. I~. A!J ,: b t.: o ~lf~ftlf}t 
:f7)C~fr~ti1.Jfif~tfi1,,, lil&ll•t1c~,:. ;ff~Cfj? f.: 
~~~~Jl-•t-M~L~~. :,,ArAcr~/0~-t-~Y. 
-to.::c~~~~&~c~.i;tt.00 ~~*fif~U■Uft~c. 
"' 1 ~lftrQ)••u:iif.v '° ~Q)iiJJrA~•~'M~ 1., -c "' o t.:'>. * 
ftlf~~ ~ ,-O)i11J",:11, AXU~fi~~Q)n ~ QJ•bnt-*r'>, 
tk, *M~~~,-~QJmlb~~b?-CU,ftlf~#O)~~~ 
m~~tr~~~t~~L. ttaQ)~Mt~.-,o~t'~O)~~t 
fftlf-t Q u~ttlltlt~ L., jl'g"4l.7)<-n~liOORM~I: 
"t.:? -C !l!fllll't-Jftlf~ t ffitil'JCJ 1:~jj! L, a&a• c "'? ~,U.7)' 
.: .: ,: jltfi(f.J 1: jff;ft T-?> J: ; Wlf.lf Lt.: 1, 'o 

lfll11 B *•li~&IJJ fall JI ~t--P.« ! ttt.: "'o 



~ 

i .. , 
! 

f: ' ' 

40~. 1 -ij-, 1987) 

JililiJ,:t.> Lt Q~ljiJfJ?O)flti!,:-:>\,' "t 
-**R0>1f••tcp,t,t t, T-(IUI) 

*"'ft t-m i u", Ail t- !:.' '1 Lt:. ;~il,.: 111!-t '°.:: t ~'"t' 
~ o ~- t " ' -, r .. , IJI U. , ~ "'00"' *l * t-~ ~ o .t "t' f(. "t' ct, -o o 
B *!1:ifi~:Al.: n ",-c (, ~13.IV1t61bntii Q) 'fl&.:.:: Q)flQ)IUJIIQ) 

f{~tt t- '1 f::.? -C 1,, o ~c. .:: il~• ~ litf~(t-JQ)),. f.t ;-f~lf(t-J 

&.: (, :k~ < ffl:?tt&.:}1ilt-t <> ]t~l.:iftil•tl -Cit'<> t.!&tl.:, !!lill(t-J 

f.t ;t:1, 'Ail t-ff 1'£-t -o -Jl•l!il<-~ t !idi ;t ? -c "' -o o 

~#iff '1! &jt! Q) t::. '-> Q)--::> Q) :k ~ f.t tt t L -C li 1t 'ilf fe# Q) ff 
ht, ff&.::k!l:~Q)~~~t-lfl,(.,t L -Ct t '->ollf., tr-fil• Lit' 

~*(t-J~rJJ11.~1:1. ~rJJ~tt,.: .t? -c•fflil'~ L < fft.t '° ii', 
A,(ill Q) r~fflJ Ii .tJ n tr h~})'ff &.: :;J~jlli -to rJJll"t' I, tJ ~.tett 
U>a", (, Q) &.: L 11'? -C t t V> t:.o ~ U> r11 "t' li~PJIQ).f.it t.t ii~ 
1.:lt1t: Lft-o J: i, ~JVjl)CJ~!«l.:t:.? -C:k~~ (-.fl•~~ AM. 

ms. lt4iiiifl~fttff ~ > t-tll*lY-.1 ,.: !idift~• too'° -l-~tt 
t-•111 L, ~; l.::k~~&.: J, Ito Af.Ut.l&l.:-::>1,,-c§*lt-.JIUJII 

t-ffit~-c. :k!l:~:k~~U>~8t~£1)CJ~~HL, a•-t~ 

~ ,,alifltil'a~•-::> i)CJit l.:~}Jl L -C 1,, < .: t il'-Jl•~ "t' I, o o 

-1ifiJt#U>Jif t <>? t~ < L, ffl~~-t-~{t L, ~1.:N; 

Rl'aft~U>~ffU>~•t-000.::t,~ffi"t'~ooMJtCU>~~ 

~ U>fll!, ft 4 Q)r .. ,m,,,,, o ,,r, --=> Q).ffi' t.. ",m~l'atlB t L -c 

JtUtl)CJf«Jt41tlU>il~~,tj, 0 0 fdfJtft§,,C~ 4 ttfi!il'foJ.t T 0 

t~,.:~Q)ilfif&il'it;< t.totli$}r&.:n1,,-c, ~*J: <-ff,ttffl. 

~~r~;R ~ tl -c "' o 4-B. B HI tJ -eff!~ o JlkJl(t-J~ll:111.:~-l'a 

41iiti"!R-to t:;J~&.:, {-U>Jit, {-Q)Jtk~l.:~lt:tf..Jt.t Lil•& 

~•l)CJ~~~Q)n~l'aMJttff•-to~tL. M~•Q)s•tt-.1 

xii:. m:nt-. oo~. oo~. Rt'Gq;Q),t1,,;mm1.:t>t::.--.,-c~-? 
-) c -to (, Q)'e ~ <> o ~ Q)ft!!~ 41JO~l.t(r'-J 1:§A.. 1.: f.t o 00~~ 

il1.:-=> ", -c <>. ff,.: li" ,liJF~~-itil' H ~t'J'-.H.: oomtt-.Jtt*">i.lQ) 

'11 -eff J&: ~ tl o ld!I: t-•.to .: t ii' le~ -e ~ '-> o 
.: Q)~~l;t:k~~Q),c~ t t,,-), ~ ,i J: -) &.: J:-:> -C li~MiQ) 

~JJ~il', JJUf~t t) 1.: tif+t}"t'~l.>JJl~t-Jltl.: L-C, OOl.:lt 

L -C, t t:. :k~ ~ ~ 1.: lt L -C tu ~ tl t.: b Q) -e ~ 1-> o 

ffllli, 8 *~f$j~&IR till IJJ-~ t- ~P.Q. ~ tlf.: "'o 

ltfit41J~~fffj~O)Ef3i.6,:-:>\, ,-r 
*~a-e,;t, ~1011m~~-e~mQ)-tmaj£il<fivtt, it* 

Q) rjf~~ • ti~J Ii, ~fl';t- r1tfilfi1J~j!#jBJ~J ta'->, 

ffm~~<>*M~-~~htL~or,tfllti1J.~Bl~J tu 
*~:lfflt/JQ)MJm t-~ '° c c <, 1.:, ~~ffQ)$#HiJf1eBl~ t Q) 

~~f.tif~ • ti1JIVJffit-attL, !idi1f:t",of::.1.>Tttllmlbl.:ti1J 

L -C (, ; -} t::. ~ 1.: ffi~-t o Bf~"t'-t o ffl!l l;t-lf'ffiil I.: J;fllf 1t '~ 

b-tt < t.! ~ "'o 
t.t~. ~B~liMJtBJ~. fl*n\;Q)jlffi~ • ti~li§lb!Y-J 

1.:ffiJir ~ tlt:. b Q) t )J. f.t Lt-to 

(35)-35 

13 mftll-illltROIUfiO>ail t ■11-

.:: Q) ~ mtta,i ttJUJ,.:tttrt ~ nt::., a1111tau•ffstJ~.R ~ 

Q)/. ;o<-~t, •AQ)~ti"t', *o~ ~ al.lfttaU~"'lUI t 
:un 1.: -::> "\ -c Q) .. R. t-R ii< L t:. (, Q) "t',, 0 0 M 3 RIHt ~ ~ 

(iift!tt c IUI), #J 5 86~11J ft (ft#j(t-J§UI t rJJll.ra), ~ 
2 81HEm t# (Atl), Ii 4 $Jk#ftJZ (AIIJ). #J 1 •• jf 

(ft#) Q)4t~ ft ii'~ n ~tl t-Ui! L t::..ff' 7'r-"7 &:-::> .,,-c ,mm 
t-tl~Lf::.o .:n1.:•1,,-c, ~7~tiffi~-ft6 (18~-~-). 

M6~•m m<Mtat~•m> Q)&•a•;~,1.~~*•w 

~tlf::.o 
-t~-c Q)fflH.: t t:. ii< 1-> TtiJI. ~ ~}ff n• t:, Q)~i'(-e ~'°ii• t:,, ~ 

"'H•·•~u••"t'I>--.,~~ ~.t-c•~-t6t~rQ)J:1 

~l><>o 
.:: tl t "t'Q) r AJ t r;,,J Q)f±~I.:, .: tl; t n}i L-C rt1i 

fiJ ilt~ ! tlf.: 0 fflfaQ)!l!!:JJ, jiffl {(j;ja), f[!tfQ)Mfj(ljj!, 

e::k1tc 1211 • ag1JQ)jfjfi:Q)~~1: J: tJ. ~-~~ • ft'ff -~ 

fM <> a-1.>-cU~ i-* ~ < ~it~ -tt <> .:: c i1<7!p, ~ tl-o-im, A 

fl, A Ill!-~ t- tl6 '-> t -t 1-1 ~ Q) MS~ 1.: t + ~ 1.: l"!a-t o -.fl·• ii' 

~~ ~ tlf.:o 
t.t~ . .:Q)e~uau.W~fffi~tl<>T2"t'l>oo 

MfffJ ~A 8 *~fffl4 tJ Mfifllt3t 

8 *~#i~Ul t \Wtil.:;!~ L -:>-::>, *~IIQ)Jit.JI! t-00!\;l.:;i 

~-t1.>~1.>w~••~oom•aQ)~••2t.t!:.'t-fii~B*~ 
fiti:fJJltf:D (T 106 Jf()j{~~[Ri!§Jtl;ftj" 3 -24-20 TEL 03(40 

3)2860) ~c10,u1s. f1ilXJttJJ*~ifrifQ)~ttrl;A~ v·cm~ 
~ tl t L f:.o 

.: Q)Jltf:Dl;t$.U>--:> c L -C, B*~#i•uta•~1.:nlt 1-> 

S~Ma•t-rs~~-J tL-C~9-~"t'Rfi_·fi~-to~ 

l: 1.: L -c n t), ~ im, liUf t-1'.> <· o RIUJ■ (UJJ ~iURfi), 

21 t!UcQ)~#j (12JJ st:siU~ff-r2) &Uifilfffl5tt~C1)ft~ t 
IIIB ( 2 JI lfliU~fiT2) ~(T~ ~ tl "(I,\ t-t 0 

*#jffl~lffi1$D1.,:-:> \, '°t O)~-\,' 

8 *~#i~3l$ffii}"t'li, Dl'H061~ 7 lJ I BJJttf"t'~(jlQ)~ 

fifiJFJtm~ <", v 19> '° • • ti~) Q) llli: t 1u, L -c ", i -to 
.:Q)•~~. ~m"'•#iM~m•Q)•~Q)ml/J~~t-~m-t 

o.:tt-Hlt-.Jl:L-Cnt>, £~~JJ(IH.:-:,1,,-c1;t, raRJ t 

l..-C~ffTo.::tt-tt~L-C~t>tt"o 
~ •• ~ "t' *lfl L -C It ' o ~ ~tfiliJf J'effl ~ &: l;l, l!l 1.: &1111':ftt ffi 

t fr-:>"(' n t) t-til<, eifr~.IE L t.:~liJiJFJtBl~t.t !:.'"t'&ll1t~ 

fj'iilf*•"' C .:: ~ ii'~ tJ t Lt:.;. ~--liiHi■WJI•·~~ 

-c 1.:Ullil~ < t.! ~ <> J: :j ~Ill"' Lt-to 

---0---0---0---0---0---0 0 0---

~;Jll$1~mJ110) ~~ €> -tt 

*fltll:t, 9JJ27B r21Ht~"'~*iJ t-r-7c Lt::.~r.n• 

nirtlt-Pnfl L t::.il', • 2 lill H U>~mlMife~t-*Q) J:-) 1.:~ii L 

-C "' o Q)-e, ~ftQ)1; -t U>PIB~ti i J-;1(1,' Lt.:" 'o * r-"7 ~IUJQ)~~tM~•Q)Rff: * B ~ li:if062~ 1 JJ 24 B (±) 13»$:30~-171$ 

* • .tj B*~#r.lliW~ * illl&UilC 
0 ft!l:Q1eQ)JIJicff~-#U>ffff: <;A!*iUIIJ #J 4 ~flft, 

Jl!Ji{*•Jl~Sfttt) 
o •~Q)emtft#Q)eru <::km~ mie••· •~ 

:k~~Hffttt) 
0 ~Oft.Q)B-cfi.ffU>Rff:<nm m~4S~A. 

;ftfil *~iti~~-•ttt) 

* lfl~1ii!:ttit1iilt~ (ttffi. l';~t-lJJti!) * ~ .A : 300A {J\;.fUn) * $~,tli,J 8 : DB~62~ I J'I 17 B (±) 

*~~~:TI~ --ff~~***7-~-~ 
B*~#j~m•ffiil~ffi■•il·~ 

~ft"'•ti~Q)f1Gti1J 1: J: t>, r B *!1:li~lllt.! J: tJ J 
t-taa L "'(I,\ t.: I.! < .: l: il'-e ~, ~ t) ii' l: ') = ~" \ t To 

t.t !I, IGl:Jt • ~1UJ1,,ftt,-tt~il<I, tJ t Lt::.; r~ t "t' 

~tf-tt' ( f.! ~ lt'o 

Tl06 iill1'** 7 -22-34 
B *~11i~al.l:tllifR• 
( 8 *~fiftut•ffi~f!:ffill) 

111:M o 3 ( 4 o 3 ) 6 2 9 I 



36-(36) Ci11! ~ a "' 

. -, . 
\\ .... ' 

• 1r 

~-u 
a*IJW ••-••■■•a• ,J,.,_ • £aR•tti • 
amu-■m•~• A51i 259~-~ ••• 
a s. 400A 1986 

*••i. ra*,.,~~~!J-~J,., ri-Q.>2J ~i>t: 
o. ~Wtt, 1. l-UBia* t1J~tfflf2, 2. ~tffilllc!:Jte 

:t I.> i-lJ ~ t , 3. NJIC.11 ill c!: 7 it -Y -t- -? ~ -t- Q.> i-lJ ~ t , 

"- B*Q.>MUl qi$ i-lJ m. 5. ,ff•~t$c qijl<T.>i,lJ~ 
t , 6. le fjti-lJ i1I! • ~ ts t1J i1I! c!: ;lt.ffl Q.> t1J ~ t . 7. ttt ,,_ <T.> 

t1J c!: a * 1.> t1J Q.> 7 .:t,, ; IIJjt ~ h "C" , <> o 

-ttQ.>fk MS <T.> icim c ti A~ ~ . a ** ill! Q.> ltl~Ht A 
t:. -t <> t1J ~ t t:.--::> 1, , "C. i-h-f hA ~ ~n:.. i-h ; <T.> Ji 

£~6. ~~-t~~~. ill!ftc!:i11!~. i11!Mc!:~•. tt: 
~ I, c!: Q.> t, .. :b, b ~ i> '- , t:. --::> 1, , "C • it Ji Q.> Jll!~fl,~ <T.> $;* 

~c!: ~Ah "C~~~h "C1t•:'!>o 
c!: < ~. ~:i;Q)~-c!: Q.>(Ml~-c:. mJJl(iiiJi11!Mt:.--::>1t•"C 

t,, ~ ~ <T.> Jllta-1G ~ . f! c i> . a -m-i.LJ t:. & <T.> l1' 1, , i> <T.> t.: 

~ t:.tr~• a-•~ L, "C \, \ Q 0 

*••tfiJ~d) c!: ~ ~. 1, ,t:,~ :'!> ill!~~Q)M~•-c: i> tt. 

J-t hlf.itl!ft~Q.>M~il-C: i> f.t:\. •o 1-LJ c 1,, ; i> <T.> a- gJ ~fl

~ t1) ~ ff Q.> ht!l a- i> c t:. l.. "C, jt!!.~ ti a' ~1\1-t :'!> c c 

i ~. i§it(fJ:t, .. --::>Af;f;(fJt:.rew-t Q J: , t.t:Jit.;.t,tt.t: ~ .:tt 

-c ~,, x• i 3flJJ,-c:, Jf.;. ~ t.t:-tQ.>t:. J < <T.>i11!~U~ 

(fJ Hfflil a'~~ c!: l., t.t: \, \ 0 

t1J1&:t,t~ < Q)ffiiffla'o~:'!> 13 *-c:, !!±a-J: ~ J: < J1 

'1f.-t Q f.:;.ll_)t:., *•Q)!lf.: ff,(~ ~ ti*~ I, 'o 

~*t:.*::: c!: Q.>"JC•t,tfl~; h "C ~ ~, *•<T.> JJi 

#a' J: 'ii< ~'IJ l, t.::. It' t Q) t:. c!: ? "( i!~J-C:i, Q O 

B*IJJII liCJ••••rf•~•··~- A5Xi 
2~-~, w••r.s 3, 400P:1 1986 

*Stt, r a *<T.> gJ~~ v - ;( J Q) r i-Q) 3 J r.:i,t.: 

Q0 f#i~t1, 1. JIIQ)'tt,tf.:;., 2. ~±JII Q)'t:btf.:;., 3. 

~ti1ilJlr • Jfl~t • m)Jf(Q)JII, 4. 'film· jlrlft1)JII, 5. 'fl[fi! 

• ~~ • ;lt.fflt1)JII, 6. a *Q)JII • ffl:!#,t1)Jllt1) 6 .t,,; 

f.t::'!>o 1,,-f.ttt, J:~Q_) ra*Q)UJJ ~. -t-c:tr.*~J: 

-c:IB:fl-L t.::. r a *Q_)~tf c ifil~J, r 13 *Q_)~tJJ t.t: cc 

fiil i:. < , JII a':±.Mtr. 1., tt.nt; t, a **i11!t1)ft~(J(Jt.t:iiil 

JII t:.-?", "C, i- t1) i&~(f]t!#fl, Jl c' ;:. ~, t.t: c· a', Mlfr 

"J#~(f}fflat:. t 1:. -r ~, t t.::.ArdJ~ns c!: t1) tJ,tJ,-n ~ a.> 

\, \a'~ l/_) "CI Mi1l'l¥1 Jtf;j !)CJ tr_ fci!fi l, "C \, \ Q 0 

if~"Jffl:'!>lil ~ t:.~1t•"C, fiiIJlla-U c L- "C, a *Q) 

fiiJJlltr_-?\,•"C, ;:. Q.> J: ; f.t:*·fflSQ)~~t,tt.t: ~ht.:fljfi~ 

ttlm~l'H~J~.;.t.t:" 'o IM~ t !fljtJ(R-c:, JJi~Q_)JIM~ NJ 

J,t"Clt•-0 0 {mt1)ll:b1 ;t.t::'!> rl3*t1)EJ~v V-;(J c!:9f

ft-to;:. c!:tr.J: ~, ■1J;t,t'.fjM L-t.:,. 13 *Q) gJ~a', 

~t 1,,.r,l't-J~Btr.lft? "Cll :'!>Q.>-Ctit.t: <, Mitl'Rffltl 

~~~c!:~<>-C:3.>~5o*•r.:~~.ht:i11!~t!EAf;$t!E~ 

~•t1)•±~~t1)J:~-at1)mMr.:&~--::>,t1)cmh.:tt 

Qo 
,,, t:t a*~•- ~~~~-*~-~-R~&AE~;tf A 

5 Ii 237~_;_~ .w~•r.s 3, 400P:I 1986 

;.t;:lft1)JfJtt1)~t:., ra.>:'!>~:*-c, ~•t•t. ~~-c: 

-C:tt:~00~~~~-00K~l,t.:~~t1)J:5~i>t1)-C:i, 

Q O ~t-= ~•ti'J~Q)jm? t-.:~t:. -c~ :'!>.@~t:. "".)I,,"( t1fl 

L-1v-c:1,, :'!> t,t, i-Q)li/J~t,t c· t1) J: ; t.1: i t1) -c, t· Q) J: ; 

t:.~ < t,\ c 1,,; ,f,i,t:.--::>1,, ··ot (Pt.1: < c i> {;$Mt:. J: ., -c 

tt) ffl:'!>;:. tt,t·e:-~t.i:1,,,0 ~tt~tti-t1)ifJ¥1Jt1)~,ma'11 

~:'!>Q)t,t§(l(J-c:~:'!>J c~~.tt"C1,,,:'!>o ;:.t1)acidH1t;:. 

c tr.~tdit.:~m-c:~ :'!> c ,%1,, o 

*ilt1, rl3*t1)Ef~vV-XJ t1) ri-t1)5J ~i.,t.: 

:'!>o R~Ht, 1. ~ffia-~:'!>~•m•. 2. ~1ttr.'ltr* 
i11!t1)~~. 3. ~~t-tJ,;t:'!>Ar1c1it1)~,;., 4, ~ftl:. l:. i> 

t:.JNt-t7.)~•. s. -~~~t, .. ~.;.t-: a*Q) ~-Q) s 
.:t,,;f.t::'!>o 

ftl!Q)v V-;<llclaJt.:. <, *m-t 13*t1))(\Mc1,,,;± 

fflt1)ic, a**i11!Q)~•t1)%at1)~Wc, i-Q)J:?"C 

t t.::. :'!> :Ji w tr.--::> 1, • "C, ~MB t.t: ici11t,t ti~ h "C ~ , , a* 
~J:~a**~t1)gJ~~~*l'RA{;$1'.J(J~fflW-t-o~-c:t 

bbb"C~~-c:~ :'!>o 

t-?7~~1-"',. J-Q)t1J~t:ott.t:i7'-:>t.:;, a*Q)'

••t c.· t1) J: ; tr.l'Jlf ~~vt :'!> t,\, r!k El t1)~MlK1tQ)!t 

~J, r ~Q_)~ffij\ -c:~±t,t C .ht.:vt~bh:'!> t,, J, r•(f.) 

~~~~J, r'7 :l';bt1)1ft*J, rI4!t.t:c·t,,~W:'!>~<T.>~ 

• J f.t: t·' *••=-tt, frt., I, •ffl•tr. i> l:. -r < fci!lit,tliffi 

tr.J!~vt ;.ti, ~ .ttt:.tt~ h,t,, ~ t1)Jm.'4ff ~JJ!tt:ff 

tr.Jf-t:'!> c;:. ~t,t*~'-'o 

~*tr.tt~ft::: c tr.~~JC~t,t~~~h "C ~,, *· 
t1)*JJi•~~;r.:~<•mL-J:;t~:'!>i>t1)~c.,"Ct 

bll_, "C ff ~J-c: a.> :'!> o ( J;,lJ: 3 M *Mil !PD 

a *~lt**• "1.,,-111. t ct €>;ttt (1985-a~o.> 

~Xl28) B 5 ,1 182~-~ --~*W1ifr 2800F3 
1986~10ij 

19851f~t,,; 1986~tftr.t,,vt"Ct1).,, v-!f.m@fm~# 

"', !Rdtti t "'C:Q) r .,, v-US. 7 - A J t,t~ t, Jl.~ 
ti c ~ t -tf "C 9 L- 1, •I: t1) * t, t Iii ll& ~ .tit: o .f: t., "C, -::. <T.> 



r .,, v - ~m ~ c i:, ;t_ t.::J t1. -t Q)fif&Q)~~n& c i", 

?~~i>Q)-C:S7->o &tQ)ia.a-'.:fH"-CiJ,, *Q)J!~t,t 

I.,\~ ~ t,, ""f tt!:~t;::,~ t Q ~t,t. ~ t:. L, i> ~ I:> -f 1: ii!> 7-> 

t,t, ~~•1. ~ l, ~t-'"' v-ffm.fflfi'Q)* c!:: tt-aa-ii!ii 

L..f.:~7tK~ffiQ)~'1'"7->~~~~1:;l!,7.>o 

~~n. ¥aa-~c!::L • .,tQ)ft•K1r&•~~KJ:7-> 

M~. Ar,, r, "&rJ¥JiQ) -r- !1 a-fl!tt-t7-> c!:: 1.,,? #f 
~t;::, tJ: ? L \, \ Q o 

¥••1. JkJj(J.;:Jta~11t11J:Rxe~Q)~r,*Q)¥1eQ) 

~K-ti7~r~7Q)-~l,f.:~i>k<ih-C~~ . .,t 

n i:, t,tt1~1tt:.ma ~ n -c", 7-> 0 • ~ Q)¥at:.ti•~q:i 

~*· IIW-rd1. 7 -f Iv A, !f.& Q) S ,uffiM. :7,. 7 - /V 

~Q)-r- pl c!:: !0~t:.,£t C -C111ill!tJ:~!Jijt,tf-tac ~ h -c 1.,, 

7-> o IJUI ~~ti.., -ct,,~ ~--Q) JJ m, ~~ffiM~ 
Q)-r-pln~*Kic!::~-C;l!,7->~. ~~Q)¥•tt~Q)jRJ 

J:Q)t.::~t:., m•-rd1. iliJ:tt~. ~~Q) .1: ~ ifMBt" -r 

- pl ~t,t~nt! J: t,,.., t.::Q) 1:tifJ:l., ,iJ,o .,tQ):1jt,t¥Jttt 

tfi Q) ~ ~ tJ: jffi~ Q) q:i -c: Q) 4' rnJ Q) lfil 1m c!:: 1., , ? 4 tit J:. IJ !YHil 

t:. ~ht.::-c:;I!, ~ 5 o i t.::kh~hQ)¥JCt:.~l{jQ):1j(ii]t,t 

~A~ h -c1., ,nt!, ~~Q)t.::~t;::,tift:\n-c:~.., t.:: 1:il!>~ 

?o ~,-~n&~~~KB-t~Q)~Q)~""fa'~H-7->~n 

ti~7J"t;::,ffi:bh -c 1.,, 7-> tJt, :RX~~~t:.R, 7-> EE~tfJtJ: t 

"'(:Q)~l,~Q)¥•~~~7->c!::, ~,-~-yQ),t;~c!::J: 

IJ$fi~~~Q)a•~~h~c!::. kQ)if.~~-c:~7->o 

t,t,, L, J1fffWQ)-NJ c tJ:7->~WtJ:M~a-ff~. t t.::, 

~r,* c 7 ~ r ~ 7 Q) tlbnt:. .1: 1J. ¥JCQ)t""' a ti~ oo 
~L<na*q:ia;R-c:~..,f.:-Q)~c~7->~K. u•K 

1 llQ).,, v-~Ji!Q)@HfJQ)3t~fla- c!:: I:> ;t_ 7-> c!:: 1.,'? JYr;WJ 

Q) §.fflti,t;7tt:.~~~h-C~ IJ • .,tQ)$;k$;a-~i> c!:: t:. 

-~f.:\,,c~;t.Q~~t:.m::i!ltJ: 1 fllJ-C:il!>7->o .:.nt..:H'"Q) 

~~a-~m~nt.:~ffi~Q)~n~a•a-~-t7->~•-c:~ 

7->o <a• iJll • ]j(Jt~ji) 

19861,1,.,- • -7f"O)~~a-ii?"C': JIIS :J& 25x25cm7 

-1-64~-y a~trMtt 
'85--'86 •t:.fl,H--C~~t:.;k!i,li L, t.::.,, v-~li!Q)¥ 

Q-c:;l!,7->o ti~ L t.::Jllii~ lvti~ L-C~X~~-c:titJ: 

"'o t,t,,t,, iii1-lJ~Q)~~~xe~q:i,Dt;::.t11J t < -,t.:: 
~ < Q)~JtQ)tJ:iJ,t,,1:>&~~ht.::¥~oa,lf < t:.ti, ii 

~~'ai~if,1!7'(Q)1fjfjfAj1c~a-Jl1f ~-ttt.:: (p. 50) ¥ 

J(, ~t:. ~kJ>tJ:.:. ,.S;Q) ~ 7-> \) Q) i> ~th -c 1.,, 7-> o 

.,, v -ff& a-l;fct:.j! Qr -t- :/ 7- ti76·~• 2061. CI.,' 

? t,, 1:>. .:. hti_r,*t-:H-1:tJ: <. ~ff ffl t:. i> :Jtll:tJ:¥ 

¥(~"'(:~Qo 

~m~ti 2. 100 f9 (~fl.:.~) a- '1ct:.~.., -Cr~ 1., 'o 

'r780, i\tit:Dm*IBT 3 -2-15, iflit:DfillDtf:~JHlin&:00 
Offl~) 

amO)ft:E-amtt:Eif,tfrfdlmil■*11• amtt: 
Eif,l!fr■ B 5 Jlfi. 54~-:; (2011Mi ~~t;) lilfo61 

~tun~J 
•t:oJl\t:. i?E-t7-> ~-ftQ) ft;fit:.-?1.,,-ct:t. t,,.., -c, 

r29m1ft:fi!EifJ (fl!R{Jj, 1951, B 5~, 30~-y, 

~13Lm!li, a *~~•*Q)~=!Jl.:tEQ)r a *itl!~if'1!~J 

flD ~•it:~. lJZEBai'l~~t:..1: 7->, rft:fiQ) §i}c!::181 

•· •t:o~.ft~Jttt~fl~ft:fiffle*· •-•. (1972, 

B S)li, 81~- 9, ~21181J;i), m=.• (1974, B 5J'ii, 

101 pp. . ~16181n&). m=• (1975) fJ: c!::" t;t_ffl I:> h, ft 

;fiQ)ffl*K:k~~&~IJ~*t.:Lf.:o 

*ilti, 7.lit:o~~ff ~ :/ f1-Q)Jll~£~Q)r~f1JQ)#J 

Q)9=3t:.. r.:. Q) "•t:oQ)ft:fi" ti, •.fflft:fiif'1!~Q) ~ 

y .,~ -t,t ~~t,~tJ,.., -c Jtfla-•~. Jim Lt.:: i Q)-C:il!> 

IJ, -ffi~Q){t;fi~~iltJt!PtJ::1., ,~ 9, .:. htJt1F'M°Kft 

11:fJ:fftE c!:: fJ:: 7-> .:. c!:: ti i ~t,t 1,, s 9 t-tt Iv J c!:: ii!> 7-> J:. 5 

t:.. ffflif~~t:.J.-t 7-> 16~Q),W ~ t tJ;f.:Q)~-~ ht.:ft 

:fitJ;, 71"ffiff.:: ct:., t t.:-tt.:: ct:., .1: < •m • 181~ 

• M~~n-c1.,,7->o *tlt:.ti, SfZEBa\i~lvt,tjg1~~.tt 

t.::2308 c!:: DU.l L.. tJ: 1.,, q:itr ~ ftft-6fJ150fll, fi~ ftit:fi 

1!'111 o liiJ t IE~~ h -c 1.,, 7-> o # Ji L.. t.:: c!:: .:. ~, q:i t:. ti, 

~~J:.. ~:b~-CJl~tJ:tl*i>~th-c1.,,7-> J: 5 t~ ~ 

;t_, ~*• ~ftJQ)~$Jllt,t?fil~h7->.:. c ~ <, .:..tt1:> 

Q)q:itJ,i:,, ilht.::ti~~~tfJif'1!tJtfi:bh7->.:. c!:: ~M~ 

l, f,: 1., ,o 

c!:: t=.t,, <. -Jtk:1,;Q)fi::fiif'1!~ (~tL) tJt.:. htic!::" Q) 

W!l&~a-tKW~h7->i-c:~n, ffl~Q).:.-5~~;1!,-,t.: 

i> Q) c!::ff~~h . .,tQ) .::~nt:.t1~1.,,fitt~~-t7-> i> Q) 

-C:i> 7->o 
r A~1cJ a *itl!~ if'1!~. t t.::ti iiit:nft;fiif'1!~ 

ca•~. =*ft!!=-) C!!Sf!ffitf r~111, 2 -18681, ~fiDi 

1, lOOFJ. ~fl200FJ~~tr)o <*M~IYJ) 

~I 



EDUCATION OF EARTH SCIENCE 

VOL. 40, NO. 1. JAN., 1987 

CONTENTS 

Original articles: 

Paleoenvironmental Developments in the Kanto Region. ( I ) 
........................... K. WATANABE, F. MASUDA, Y. KATSURA and H. OKAZAKI··· 1 

Mass extinctions of faunas in the geological age -Current situation 
and significance of the subject in education for high school 

students-·•·············•·····•··•····•······•··•··•··•··•··•··•··•·· Y. TANAKA and H. HIRAN0··· 13 

Constructing concept Map by Personal computer : Analysis 

of the Structure of Rock concepts·••··•···•·•···••• 
...................................................... K. KATO, s. TONISHI and Y. SAKAKIBARA"·19 

News (34, 35) Review (36) 

All Communications relating this Journal should be addressed to the 

JAPAN SOCIETY OF EARTH SCIENCE EDUCATION 

c/o Tokyo Gakugei University: Koganei-shi, Tokyo, 184 Japan 

~ ~'"g~ ll1l l'll62'1' 1 /l 20 a 111 l!l l!l '1'62'1' 1 /l 25 a ~fr lllll!ft!J!fr'ti a ;f,:Jt!!'i'ttff'i"~ ft )l!Jl(&-86183 
t84 nus,J,~#m1t#11:JrJ"4-1 n~~*~it!:!.~fi:~R m~-25-2111 1te□m 

--........._ 

~ 


