2008 FERFIHR IGAMKETE F£8[H
HIBI DT &Y —V B Q) — Za—F IRy hT—7

:1—?w%/F7 70%, ANEORHINE & g 2 8 L 28I k> T, AROfT7% ) EHE2 3
VBB ERFEBHLEIEVILDTYT, Z2a—I NV %y F T =7 DEEDOOE DN, ZFDY¥EE
ﬁfﬁ.%@&i,%xkv 7 DAHETIH (88— EREET VL ZIE, SCFOMR & FEAID FE5HR 7% L)
3y b 7—=2ICERL, ZOAHIBEGRE XY PV =0T R XIS Ry b= RHHiTL L
TY. U, HEHETW R, BEA» S AR HE TS I L MU TY. 22T, SHOME
T, —2a—I91V%y N7 =7 DEEOIERN 2 HPL 7.

Ta—AYvEZa—JIILRYENT—T

Za2—7) %y bONZIE, FTHREETFI LD Z1—0OY (neuron) 2 ETNWULT 22 L0 6MHF
D ¥ L7, EHSENTIED S

1. Za—vvidfio =2 —v o ELH - LANHZ R & 5,

2. ZIFM AR ORMPB—ERZHA S & TJEK, LT, flo=a—n ilfiifz5b52 5,

EVIH)ETUPERINE L, INzR1DOL) RRlsTRLET, Hil{kd 5740, iFD=2—
0 > D xi DIRRE (status) 2, x; =1 >FHKL TS - x;=0>FKL TR0 EL, BEKLTWEEE]
DERORFBMBD =2 —a v ~NESNF T, 7, Mz ZTHSEE, MRERFHEOREICITEARDIER
EINTED, DEO2D=a—vvitlE, KEGa»e (EAXD £33 0) OfEBEEET, T4
bbb, jFOZ2—nryORELRZx; EL, jHEIFOZ 12— HOMAGEREAZ Wi ET5E, j&D
Za—urpoiHFEDZ a—a  ICES ORI wx; ERDET. ZLT, 20K S Y wjix; B3 —%E
B (L &\ ffi (threshold)) ZEA 2 E, 2D iBED—a—arPRAXLET, T4bb, LEWHEEZT &
LT, LEWiEE% r%

1 x>T,

0 x<T. M)

f(X)={

ﬁ‘:j‘%g‘:g‘, f(ijj,-xj):1&60i‘i§0):;—ﬂ‘/2’73‘%ﬂ(, Tﬁ?b%xizl éil./, %ﬂﬂ%@ix,an’:
LY.

Za2—70 %y MK AERLETE, Zok)hka—urESEHEEL, =2 —urouiiikeE
#5252 TCHEHREANL, EOX) RIBOEEICE>Tma—nroREZELEE T, 2k
DZ2—aryOREZHENELET, —2—0rOfiaoE (FRArY—) 1213, BEBELICVL - THE
B L BEESRO 2ERH ) £ 7.

X2 D (a) BEEMAY P 7 —27T, SMRICBT2ERWEZETLE L TAEENZHDOTT, 1
ODBICH D=2 —u v EETIOOBERERFEL B2, —2—vr2lEiFELEZ THEN Y —
YET3), TNDDHLE»SRDENEHANCHERE o TN TWEE T, 2 LT, mA&HEICHBK
DHWZ E ZDORKIED =2 —0 v DIRED, ZD=Z2—F 0V 2y F7—2OHNFHRERD T, B
JER %y b7 —270%, BRSPS — VRIS C e N E T,

— 4, E2 0D O6) BPHEHEH Ry b7 —2T, Zb0REIEAL, Hoa—arBHLIcEa—
BYERALTVET, 25608, MOEAZ O 70754, & LTHEICEDLE TEY)
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jBEND=a1—0Y

EREHw;

Jt

RIHDEEH
LEWMEZEBASE
FXLTRIBAE S

ftop—1—0O>
YOV RS

(b)

M2:=a2—F L%y b= bFruY—, (a) BEEE (b) HAKEH

ICREL, Za2—n Yy OWHNREZRE L R AWGICHZ L HVET, ZOEEBINKRL TZNR
DR DR L ORI S B Bkt E, ZORD= a2 —a vy DREZ TR (H2VIZRED
fig) LLE9. HAKEGN Ry b7 =213, REBRERNEZBED, SRR GUELv=a2—n0
YORBIIGL THAEAZFRELTBE, 2 —uyOUilRELZ 52 CHMZ LI L &9 &, lE
L7AREO T THIHIRIBIC S - & SEIREEICIUR T 2. T72b b, PIIRE,»S Z2HUCE o & biTw
ALl TR, shz) L THeeNnE T,

DUF, ZoaigTid, Ny —vllikicBhEoRy, BEM=2 -7 1%y b7 =27 2D X7,

N—E7hOVEBEZFDRA

N—% 7+ 1 ¥ (perceptron) &1, =2 —F )%y bV —7HROWHNIREI N, oL bk
BEN=2—5 L2y b7 —2T, K3 DXHICANE, TRE HHEO3ErLE>THwET, 20D
R, BIZIEATIEIC TA) LW XFEARY = DBAEN 2 EHIET TA) ICHET5=2—n
UHFEKL, IF, TBy O =V IZiZBD=—a—a v, TCy ORY—=2IiZi3Ch=a—u vy, ..
EWV) XL TRY—VBidkz2iT) L) HDTY,

N—t 7t vy2iFL0LTrHERN =2 —I L2y 7 —7 DKL, BEEAZEEICLSTE
DHZETYT. ¥FLIE, 2=y P I —IDBREROHNZT2LHICT2-0DEEADH
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ANE @ @

C06@<Z>CD B
OgY0ed A
OgY0e® :
O ® o ®
® 50
®

NE—2 TA) ZANT S

HARB k8

TAl [2xtS9 %
Za—OVvhnEK

X 4: 2 @ DR G EADYH

X 3: BEER =2 —F L%y b =212k B89 — iRk

%%%’ )\Hjjj@ﬁﬂ@yf%)ﬂh’ff?j) el k“(j‘ I)N—+ 7°]\U\/CC?5113VC@, ?iﬁciﬂfﬂf’aﬁ@&ﬂjﬁﬁ@@
T, UDFoX)AFIETEESNET. UF, ffiforzoligo=a—n i1 223 T2 0R
6% x0 & L7 (X Sllfig:learning).

1. TED AT DHZ OB L ET, ZUdflziE, ANBEIZ TA) Ew) Ry —rvZ2ANL
LEEHNBEO=Z2—0 v ORED T, I2h->TIELY, EwoZzdb DT, FEAHIBIZE
f,kﬁ@ﬁkﬁ%%%ihk%@,¢ﬁ@@jﬁﬁ@:;—ny@ﬁ%%x7ati?.

2.¢ﬁ%&ﬁﬁ%ﬁ@@%%ﬁﬁ%w€%ﬁ%ﬁ(%Z@?VﬁAt)&@Tﬁ%i?,
3. Aotz AN 2, ZOROHTx° 2FRE T,

4. HNECTOFEDOH % ELET. L, MEDOHEIIDHO =1 ZDICHEDOH 110 =0T
b5 (0-y0=-1)%561F, ZAFHIEO= 2 — 0 120> TRBHMORI 3, wixl! 232 Y
BoipoTY, 22T, WHEO) BIREX 231 TH S L) =2 —nr L OfaTAw) 21
RLET. £/, bL, EOHNIDHO =0 2DICHEDOH IR =1TH2 (P-)y0 =+ %
S1F, ZHBFMAFEO = 2 =0 /120> TR FHDIM 2, wixl! 4T E 20645 0T, HhiF
JED S BIREN 1 THL L) B=a—n vy LOGEAZMS LET. DEoZ ik, FHEED;]
%@:;—Uykmﬁﬁw:;—uVk@%é@%twiﬁwf%

w}o = w? -9 - yo)xf . ()

L7 >THFT§25 2 ETHBTEET,

5. MEDOHNPRONSE L HICHRDET, 3, 42 DKEL£7.

CONEE A= T FRYFBRECOET, SOMEEIITT S, FET LT Y X LB T
HATE w0 25 DD ORIATOMEIERL TLE ) Babih 5 2 EAMGATRET, Jhus, 1

B RIDAMEE (2008 EEETH) 48 80 (08. 6. 12) 3/10 R—3



Xt

5: 7 EA PR
X 6: =2 —n>DIRE. (x),x)) DFLIZMD 45D
Q@D TNNIZH 2,

A D2EE T w]Q 5 w}o NMEIET ABIERVPIKRETE, JMHAEAZBIELTE 5206 TT. 22
T, LEVBE f 2, PIZIERDOY 7EA N

1
1 +exp(=A(x—T))’

DX MR BICE S E T (NS, AFRNTA=FT, Moo DEE B)AD fIIL FVEIBUC
bfﬁ.%Lf,:;—nywﬁﬁgW%ﬁ%@%@&u(@ﬁt&gﬁﬁwiﬁx(iﬁﬁﬁkm
WET) ZEALT

J(x) = 3)

w}o = w? +e(? - xO)x]H . 4)

DEHT RAZIZ) FETHHERDD T, Zuks-J)l—ILEXIZNTVwE T,
XC, =7 turTld, BHEO= 2 —0yREN (1) R EBD

x9 = f(Z wj?xf). (5)
J

EhDFET. ZoEER, PEHBO=2—m v DREBOEAN M EZRD, ZOUBLEWHET XD
REVWHD/PNZIVPLTHNEO =2 —u v DOIREZ DL I EA2ERLTVWET,

22T, PHEO=2—n Bl X D20 phvEaEEZ, =2 —n >y OREEM 6 DR
FHTELET, 2oL E, 5 RNDFHEIXX 7(a) D PEEER T

wloxfl + w20x51 =T, (6)

LW ERZOE, BUEOHHEO = 2 — 0 v ORE X, X B DEMRD EL 512H 2H 2 k> TP
WL 0DZPEL TSI EIR) T,

E2AH, PIZE Tx0 =[x & X OPEAEREERT (XOR) ], &\ )BT, K7(0b) D& I, xO
D13 X9H t:x{l & xgl DIEDFERE, X001 %5 k9 tﬁx{l & xgl DIEDOMER & %, EEETXY]
5IEMTEFEA (ZOL) RHEEABHFEIBL VL ET), LADoT, EDXIIEHLTLH
[l & R D 2 [T [nf & X OPUAEREN] &) L2822 L3 TEEEAL =27}
o TR AJINE & EE & OBORBARAIEE SN T ETH 5, AL g & o< ) ik
DFEFEILE-TIE, EIFERLTHRDZ Y —VAHMBTE A, L) eI XY,

VIX—2 7 b a2 /IR L 2 niey, &k, TR AHIBIIEESHECH 2 L ETT, 5-L— L TlX, ZDHA,
AT & DD 2 TE/NTH DFEGEAITINH L £7.

B RIDAMEE (2008 EEETH) 48 80 (08. 6. 12) 4710 R—



EiR
w,0x,H + wy0x,H = T

THE

ERTR
HETERL

x4

(a) (b)

B 7: S, (a) @ & ORBUETEE (b) PREIGHELR. @ & OXFIEIETHE.

ZtuE, N—7trurvoRHo15TY, Iz L 72 Minsky & Papert 1%, I SICANELEH
ME ORI ORER B FEA R HIRZ 33 £ BB TE R LMER SAH S 2 Lal, dilE s B hE
DEID2EEZITTIE, RLAZERPETCERWIEZRLELL, ZOME, —2—I0%y b7 —
7 DOMEIE—RIC T RICHE>T L E->7DTYT, ZORAE2EZ 21c1%, FREEE HEMZ T TR L,
Fv b7 =0 OEROKGEEEEET 2 EEBEZ 5 0ERH N FT. ZNEFEHL DD, RFET
IR 2 AR IRIE T

REYLEE

Hiffi S—% 7 b u V2EEP sV —VicB WL, TEO AR ZATIE EHEOREEE LT
L#%i%ﬂfuiﬁh.T?#%,#E;iofw¢M?%rkﬁW;ﬂ?%,%%@&ﬁ&ﬁ%@
Moz, 1k, HAOBI DL TLhEoNERA, N—k 7 Fa v EEP s L—IZBWLTIE, Z
DERFOTHNEE ZD 1 >FHiIOE (2 TnlEH 2 ETHUE, Hm-1)E) LOFEEAZH
BMLELL,

CDHEEFSOTISICH ) 1 OFHIORE BBEm-2)E) LoMEEAZHET 2ITE, Bmn-1)E
DHEZ2—0 Yy TOREZMBLERH ) T, 207012k, HOED 1 >DD=—a2—urToii%%
Fm-1D)EOZE= 22—V IZEHVIRS 21U R ) F¥A, ZOEVIRDZ, ROEZEZHTTITOET,

LEm-DEOFE=a—urnib, HHEOID=Z2—ury tDfGEAPKRE =2 —1 VI
EDLHERZEDIRSIZ D, VIR NIREMBIEI N L E, ZOBIEOHIETORR
DREL %o THHATT.

2. Fm-DEOKE =2 —urDREX, Fwm-2)EroEkonTL 2HEORANICY 7E4 N
D& BRI EEZEH L THRED T, 2oL E, HHoRMoZIcNT2=2—0vD
REEDBAENSKE G, 2% EEDO I V) Za—a itk DS EEZEVIRS 12953, Ik
DD IR S N7 REDBEIEDIIRIKE L &> THHHTT.

%, —MROEEEEE (k+1)BIcowT, X efioTHEHLL, 2F¥0X)icaEd (M
8§ ML TL W),

VX, BAHEO jEHO= 2 -0y BRIROBREOREZ S L L, B+ )HEO IFHO=2—1 ¥
WRZIFF> T2 #EOREZ O L LET, it,%k@@;%ﬁ@ 2—ard»s (k+1)ED I FH
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FHIOBARES
B hk-1BMrOD| BIYIRS

RBOEE s}

_O=—a—Oviz
VRSN TLNDERE 5!

EEkBD
JBEEOD=a21—0OY
_MHO=—a—0Oviz
VRGN DRE Bj"

¥ 8: AR R

DZa—uy~OfEOEAE WY TRLET. S6ic, HEHO jBEHO= 2 —n v OREE
THELET.

ET, Lo TERV L OFME, 0 BEk+ DB IHEHO=2—n v 6H DR 055
b)w’;(’”” Hﬁyj@—%_&%%ﬁ%bi@‘_ 7, "HEEO jBHO=— 2 —n il k- D EroXSN
TL 2R ORRAL Sh 13

Zw(k Dk k— , (7)

EREFETHS, E2T 2. DEMIE, r&’;@v%%(m1)%@1%9@;;—13‘/@%%%}1%6&%
= 2, dxf./dsf. WKHHHI T2 L Z2EBHRLET, INODOBEDE (k+ ) EOKZE=2—nr26#D
ko<, %@é}%ﬁféﬁ ERBZbITTTRS

k k k+1 dx.k k+1
sh=" Wk —i |9 ®)
J

/

EDET, 22T, (LEVEBEORADY 74 FEISAL D) JERIEREEZE O L35 &

x; = (8}, ©)
ESERALH
dx,; 1ok
—i =), (10)

J

b, (8) Rz
5]; - Z (Wk k+1f'(S§)) 5;”1
[Z( k k+15k+1)

LERINET. CoRCEoT, FhEO jHHOZ 2—0 vy PR IFHE-OEAEDORD, HrEO/F= 21—
UYPROMENPSGIREDET. k=nDLE, THOLENEITOOTIEE (k+ 1) @D H LA,

F(S%). (11)
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HIHIEC DA L IZIFAD N L BIEOHN L 0ETTh s, AR I BHO= 2 —0 v 377
A N%y, £ T L

5 = () =) (S, (12)
LR ET

AD12) AT, FEOBK =2 —n PRI OMENMREDE L, 22T, TN60EEI @) RD
GN— VBT, BiLOfamEARw ki 2

rk=1k _  k=1k _ _ck k-1
W =W Eélxj (13)

DEHIHKEEDEAZBIEL £7. €ld (Slldeltarule) 2 & [ U FAEHRE T,

P EDFETIEYU OB =2 —F )V %y b7 — 7 DO¥E 21T Fiik%, S2EPEREE (error back
propagation method, EBP) & W\ 3 ZOL4HIIZX, HAOETOREOH I EHEOHTEDEE S &
2, FHIORICREAZIHIIEATH ZEPSRTVET,

SC, CIETOFHMHTIIRATERHELZ "HB2T7, 1,2.068ZF L0, HiFInkHicLlT
EhNTRAE D W (13) ADFEEEADBIEER, REETOMRED 2 /TN ZORHTHo LD
% WD HIANCKEAEAZBIET 2 2 ENEHATEE T, 2ol L%, ZOBIEEIRBMET (steepest
descent) (%2> T3 EWVWVET, RAKETTH S 2 EDIEHIIMERICETE LT, T TRRAKET
EIFEI V) ER»ZFHL 7.

FEAEADD ZHAGFIIN LT, BEE2FEMIZIEYICEED T, LAd>T, BiEOHEAZERE
i & 92 RICEMOKERIC, A2 FRADOMEIRE-STVE LI T 2FZ5T LB TEET.
EOEADEBIER, HE2FENDI G- EBNIVEEDI LT, ZRITEMDOPDH 2% 728> T
WL ZEIHYLFT, RAKET &I, BEVLE2HEE2FHND - L b RE AT 5 TR~
IZERZERLTOVET,

CNMED LX) RSP ERDOTAHAEL &I, x 2HRICZEMO—HE L, f(x) 2&HOB% (Lo
B2 oMAE2FMN) ELET. 22T, s2R8F7X—FLELT, x(s) T, ZRCZEMDDH 5% E
TZEicLET,

CDLEE, BELED x() 1B A2AREZERT R L

dx
b= (14)
TRINET, 22T, ZORBEDOHIS 2T 5 L&,
of _of dx _ .
ds  Ox ds b- gradf, (15)

DMESNFE T, gradf 1F f(x) Z SPEREO HIANI L7 PV, e 2 x=(x,p,2) £\I 3K

JLZEH 7 5, gradf &

G121 o1, (16)

EVIRZ PNV ET. 15Nk s L, FELOAM b DS gradf ISV TTHARITH L L E, [
DEALEPETHOHEDRKICZD 3. 2F0, botd f2BAIE LM, ThbLRAKETD
JiE —gradf TH B Z L 3br D) £7,

B RIDAMEE (2008 EEETH) 48 80 (08. 6. 12) 710 R—3



X 9: i lE T & RPTE

AT oL, fHPEERTL ELWPT2HHZRLTWwERETT, RAIMBICEANS ARA%Z
RUTWBDTIEFRWI LICHEELTLEI, 20k, KA NETIE, T o, FPEX D iz
S0, ELHENZGOMEE D BREV) L) BFARICLIIETERWIERHNET. Iz
g 2710, AT 27200 TH< TRLZET LBV~ biEd ) & EOHESIEI T
7.

T | REVTEENRBETICE > TWS Z & DIERR
HHAMNHNCE TS, TR IFI EHFEDOH T FEnETHO=2—a v DIREE) OEGED 2 Fefll%

1
E=3 Z(x;’ . (AD)
LEELFT. JOLE, ERFERMAEAOHMTT. wE, MAamEAw T EOMIERDS &

OE  QE 0S|

TF T ok AR (A2)
6w_]]‘.15‘ 8S;‘ 6w§”j
L, AT AL
ask
- kl/l( awklkz k—lk k— _xig—l‘ (A3)
%Y., 22T oE
o= —, A4
L ask (&4)
EBWVT, (A3)(A4) iz (A2) AT 5 &
OE _
T = (A9
J

D FEY. ZoAz, MEERAZEBIET 2 5E2ERT (13X, $4hbb

Wl]clllc k=1k _ §kk1,
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a&ﬁ?%a,aaﬁu,%ﬁi&%ammﬁ%ﬁﬁ,?&b%—gMEmﬁﬁmﬁméﬁfmi?

Thbb, 13)RLIHEAEADBILE, EDRAKEFICEZS>TWE I b)) £7.

SC AHRDS L, AXD THFEZH) 1,268 07 LALLDTHAL I LZRLELLS.

NS, THhbbkznDEE, X(Ad) %

k
- =), oF 0S| Ox)
90Sk L gSkl gk gk
J / / J J

EEBLET. —T, AXD (10) X5

dxk

dS" = (S,

<Y, ¥, (DROBFELFEMIEZ2 L

Sk+1 Zwk k+1 k

TN,

ask+1
! _ Wk- k+1

oxk !
j

LRDET. ADR, (A9 R%E (A6) RICfRAT 2 &

OE OE
— = D e M S,

k k+1
dosk L4 oSk

£, (AHY KD s DEEDS
stz OE gn_ OE

/7 ask T sk

<9, Zhzk A1) RfRAT B L
6? — Z 6k+1 k k+1 f (Sk)

[Z(Wk k+15k+1):|f (Sk)

ED, ARXDSOEREFMUICRD £7.
HARETE, Thbbk=nDL X, (Ad)R%E

0E _OE dx|
asn — ax" dsn”

EERLET, HE2ENDERTH S (A X256

OE o [, o
axl o {Ezl:(x’_y’)}

=i
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(AT)

(A8)

(A9)

(A10)

(Al1)

(A12)

(A13)

(A14)
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LAEDET. chE A)RICRATS

OE ; dx”
aon = (7 =y~ (A15)
/ /

ERD, (AD)RDSDEEDIS

n_ OF
8 = 35T (A16)
T, 72 (S1lapp07) X265
axj e
s S S, (A17)
TT2 6, (A16) X, (A17) X% (A15) RIRAT B L
6 = (x] =y f (S)), (A13)

ED, AXD(12) XD s DEFRERUICARD 7,
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