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On some conditions for ordering in learning process 

of one-dimensional arrayed self-organizing maps 
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1. 1 t'X:n;Mc::vrJ~~fl § 2Jill.~ft7 o/ 7° 

::zls:ffl*li Kohonen ~7 Jv::i' lJ -7.:'.b. [6] t L,-c~□ G ;ti,-c1,, Q § 2*U1Ht7 o/ 7°t::OO-t Q~ 
i:t=c:-r'11.,, t t:::. -cm1i, G nQ~a-:10 t A ~t;& 'J. gi a*UMt7 o/ 7°0) 7 11.,, :J 1J -7.:'.b. Ii, 
-:; 7 A -'7- 1J ✓ -:;''flf!, J.t fB lffi t:: ~ m ~ n -c " , Q . 

*ffl*-Cli, 1 t'X:n;McJLl~~TQ~~ft11§2*Jl.~{t7 o/ 7~f_&1,,, J- FmirJ::O)~~ 
t L, -CJE~ ~ ;ti,Q =c:-r'1v00~0)j~9X~M t::f$ "J J!~j@f_!H::a: § L,, ~fl-WU t ~t:: tO)~w\'!J 
{tt:: '?\i''"C~T Q. ~t::, ~w\'il{t%!¾7P t7-.0)--?-Cce, Q;ltj\{lJ - j-:'O)JmpJri'l9~iiJ t 
tnt::f$"J J- FfltAfJO)OO~t::-?1,,-c~~TQ. 

::zls:ffl*-cf& "J 1 t'X5c®G::vrJ~1§T Q~~ft11§ 2*U1Ht7 o/ 7°'f:-f'1vliJ - F, J - FJ::O) 
ffl, ,AjJ, ~fi17°Pt7-.0)4'?0)*7~x-7~~~~-c, ~~O)-~~-M0-C~Q. 

( {1, 2, ... , N}, V C JR., { xk}k=O C V, { mk(· )}k=0) 

WI~T~-CO)J-F~GJ¾Qmirtt.,, ffi■M0~nk~~-irt~JE'.TQ. 

t'tQ. 

I= {1, 2, ... , N} c N 

d(i,j) = Ii - jl 

(ii) ~ J - F Ii, t ;ti,.;e';ti, 1 '? O)ft11 ~ :t-?. J - F O)ft11~f,f,:iJ• G pt Q mir ~ V t L,, :::. 
:::. -Cli, V c JR. O)t~ir~tlk "J. m: I -t V ~=c:-f'JvOO~t PlJl ✓1~. 

(iii) X CV ~Anmirt l,, {xdk=o C X ~AfJJLltTQ. 

(iv) 4~ Gnt.::WM=c:-f'JvOO~ mo t7'1JJLl {xkH0=0 t::x-t l,-C, =c:-r'JvOO~li, 4~ G;tL 
t.::~M$ O:mk,xk tt'J{O)~t:: ~ ~ -Ci!t'Xt::J!~~ ;t!,, OO~JLl {mk(·)}k=O iJ{,j:fiJpt~ ;tl,Q. 
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2. fl•t!~~9Q~~::77At::-:Jl,Y-C 

~~fiii gi a*ll.lUr.7 'Y 7°0)".Fft:10 ~ ,7.. t:: Bit o 'E "f'Jv~~JU t:: ~ t., --c, PJ--rO)~is:1¥1 
tJ: •t!~ iJ! P¼ I'.) tl-:J . 

({1, 2, ... , N}, V CIR, {xk}r'=o CV, {mk(·)}~0) 

t:: };-1, ,--c, ?XO)".Fffj'p ~ ,7.. ~{&n:'.9 o. 
".F~7°o~A LA (1 ?x:7i:;WcJU, IR-fiii/- F) 

(a) "F~frllffi: tT,)V~~iJ!mk, )._j]iJ!xk c'ie)Q c'. ~ 

c'.90. 

I(mk, xk) = { i* EI I lmk(i*) - xkl = rpj_p lmk(i) - xkl }, 

N1(i) = {j EI I lj-il '.S 1} (i EI) 

(b) ".F~.$: 0 <a< 1. 

(c) J!ffifiO)/-Ffiil: :g.k=0,1,2, ... t::x,ft.,--C 

(i) mk(i) :S mk(i + 1), Vi fJ: G Ii mk+1(i) :S mk+1(i + 1), Vi. 

(ii) mk(i) 2 mk(i + 1), Vi fJ: G Ii mk+1(i) 2 mk+1(i + 1), Vi. 

(iii) mk(i) < mk(i + 1), Vi fJ: G Ii mk+1(i) < mk+i(i + 1), Vi. 

(iv) mk(i) > mk(i + 1), Vi fJ: G Ii mk+I(i) > mk+i(i + 1), Vi. 

n:f! 1 J:: l'.J , 'E "f'Jv ~ ~ 0) J!ffi 0) fr11i t:: B 1,, --c --'-wWltl: iJ!f:!.\ftf'. ~ tt, o iJ!, Fi'O ~ t:: 'E "f' Jv ~ 
~iJ!~ffi>c-0)~:t:rt~t:: tc1: o c:, tO)~~iJ!f*tf'.~ tt,o~~. .:::. 0) J:: -5 tc1:~~0) ::7 7 A~ gi a 
*UlHr. 7 'Y 7 0) ".F ~ 7 o ~ ,7.. t:: B It o fl l5 t:: ~:t:f'!J ::7 7 ,7.. t Qlf .~~.:::. t t:: 9 o . 
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.....,_ step O --- step 30 

"""'' 
lO 

wloc 

3. t¥~oo•~m•t~~~•i/J~OOTo~• 

p_;_-n:, ~-f[l'[gJ a*Jl.~{~~ o/ 7° ( {1, 2, ... 'N}, V CIR, {xk},;0=0 CV, {mk(·)},;0=o) t:: B 
1.,,-c, "F~7°P-1!7-. LA i:fE(;i:L.,t;:•f[l'[fJU:a:lj.~o. 

f91J 1 ~ 1 Ii, }..1JiJ!;f- 17 'J ✓?J'..ffi" C.z'r:J:) 1:1.tt-5, 75 fi ~; - i.:- :a: :t-:Jt -r'Jvt: B\i, -c, 
15000 @JJ!ffi~i±t:: t ~ ~t -r'JvOO•~~{~~,ffferi: ~ t.., t:: =t ~"'0~ o. ;t-1:, .z'r:r, ;t­
rli, 1BMf[l'[,&tfJ!ffi@J• 30, 300, 1500, 7500, 15000 ~:fir§'~ J - Ff[l'[~~tflli""c-~ fJ, 
1 t::, till!il!ti; - i.:- -1 ✓ T- o/ 7 7-., tffUil!ti; - r'f[l'[ :a: ~9. J!ffiiJ!JigtH:fft1," ~k 1: t 
-r'JvOO.iJ!-'-IDll!{~ l., -C \,' o ;:::_ t ;IJ!fwrn!U ~no. it::, ~ 2 t: B\i' -C, J:{lU~tfLJ@Jili~@] ~ 
J!ffif&~tT'JvOO.t: B tt oft,N[l'[:a: to J - r' ~-1 ✓ T-o/ 7 A~m•:a:~ l.,, f7'J{lU~ttL 
U~$*Mi:toJ-F~-1 ✓¥o/7A, rOO~ttL~~•*•:a:toJ-F~-1 ✓¥o/7 
7-.~m•:a:~T. till!il!, tffUil!ti-tn~'n, J!ffi@J•. ;-i.:--1 ✓ -r-·177-."0~0. ft*f[l'[ 
; - F tft,J\f[l'[J - F tif~k t:jlljj~/M-O!Ut:m8 t..,-c1,,o-:::. t iJt~iu~ no. □ 

-:::. -:::. "'0, tT'JvOO-~-'-IDll!{~A..~m-~lit: Bit o-"'.)~~Ffr.i/Jt:009 o~•:a:lj.~ 
o. "F~ 7°P -I! 7-. LA ~r"'0~ 1 i'.?{jcj!!fil:fLl :a: :t "'.)~-{[l'[}..jJ~ t -j'')v ( {1, 2, ... , N}, V c 
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node number 

60 

-■ 40 -·------------......... -...... ....... ~ ...,... ......... ...,.. minimun node 
20 ..,.,.. 

2000 4000 6000 8000 10000 

■ median node 

• maximun node 

12000 14000 

IR,{xk}k=O C V,{mk(-)},;':,o) r:~1,,--c, $~f::J:-::i--c:m:,J\{[11J-FiitcitdJ:.tU::1/71' 
9 o~0)--:::>0)+1HHH:1J.;z o. ;: tLtJ:, t-f';J,,lffl~;IJ~~~{[::9 o frJO)fj~f:: ~ rt o­
-:::>O)~~~•~ t, ~OJ~OJ~ffifrI-'E¥~1ffl~tAn~~90*#~~0. 

>E'.!J 2 1 tr5cAn ~ § a*.ll.ifil'Hr: y o/ 7' 

( {1, 2, ... , N}, V CIR, {xdk=o, {mk(·)}r'=o) 

f:: ~ I, ,--c' 5:El!!!. 1 t Fi'il l.:i{')ZO)$~ 7 0 -I! .A LA i:{)xJE'.9 Q. ;!d.:' ~ Q @]~O) ~ffifiO)-'E 
-f';v!ffl~m t ~o J- r' q (3 ~ q?. N - 2) t::x,f l.,--C 

m(l) > m(2) > • • • > m(q), m(q) < m(q + 1) < • • • < m(N) (2) 

iJ,-:::> i -/- j t:: x-t t., --c 
m( i) -/- m(j) 

i'J~PX tJ ff.-:::> t OJ t 9 o. ;: OJ t ~, An x 1J> G 0)$~ f:: J: o m O)~ffifiO)-'E-f';J,,lffl~ m' 

t:: x-t t., --c, PJ T 7'J~ J1t tJ ff.-:::>. 

(i) m, X i'J~ 

s_ = max{s?. 0 I m(q - s) < m(q + 1)}?. 1, (3) 

{ m(q-s_)+m(q+l) (l 1) () 1 ( l)} max -------, -- mq +-mq-
2 a a 

m(q + 1) + min{m(q - s_ - 1), m(q + 2)} 
<x< 2 (4) 
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* t::ti, s_ = 1, m(q- 2) > m(q + 2), 

(1- ~)m(q) + ~m(q - 1) < x = m(q + l) + m(q + 2) 
a a 2 

(5) 

~rialif::9t~ G t;f, 

m'(l) > m'(2) > --- > m'(q - 1), m'(q - 1) < m'(q) < --- < m'(N) (6) 

iJ!JJt t> :sL"?. 

(ii) m c'. X iJ! 

s+ = max{s ~ 0 I m(q + s) < m(q - 1)} ~ 1, 

max { m(q + s+); m(q - l), ( 1 - ¾)m(q) + ¾m(q + 1)} 
m(q - 1) + min{m(q + s+ + 1), m(q - 2)} 

<x< 2 

* t::t;J:: s+ = 1, m(q- 2) < m(q + 2), 

(1- ~)m(q) + ~m(q + 1) < x = m(q - l) + m(q - 2) 
a a 2 

(7) 

(8) 

(9) 

m'(l) > m'(2) > • • • > m'(q + 1), m'(q + 1) < m'(q + 2) < • • • < m'(N) (10) 

;f~;i:\ (4) jS t -cf' (8) 0) q:rO)JJit:: $\,, --c, -=c 0)1@:iJ1JE~ ~ nt~1,,~-irti, =- n~ 1tt t> ~ 
1,, t:: :t 0) --Cl!i ~ ~;;z ~ .:. t t 9 ~. 
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