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2.1 HEERELEEDERL

AETIE, APETHSE LT 3 ARV CRB T,
MAERGE LRI 2 13, MAEHITH DIELH (decsion variables) KK LT, 5
2 BRIHRZIFOTIC AMBIEE Bvb (5 3RK) 10T e RD BB TH
5. MAEHLE, MRECERES, b5V IITEMREADROBENEE T
5. CHERO LD CERMELTE ZEHTE .

BEOBE : F(X) — Bh (BK)
WRHE  g(X)> b i=1,...,P;

B(X) =i j=1,00,Q (2.1)

T, XIIREEHDORT M, [0,k B8R, P.Q IXENENRKIFEORER,
EROKTHB. 22T, EREISTLbLETITR L, AERHHOBAED
BTESNBI L b5, MATREIETE, MIERR L OESH D VIS
THEALNG. TR, SRR TRE T B % ET TR (feasible solution) L FE
. FEATHEMEO T THBEEEY &/ (BR) 12T 3% RIREHE#E (global optimum
solution) % 7= 13 HIC BB, BEIBIEEME/ N (BK) 2T 58 % BETERHEM (local
optimﬁm solution) FE7IXBIZRFTHED 2 WVITIELME L S, £70, EITHEROR
RBEEOERE/D (BK) IKWEWEEEBEREV LW, #Z, BERTWAEEI
FEFEE DR &S,
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OREBEICX T o REMR, 2F Y, REORI L ARDKEKE 2-oTW5.
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EEOETAEMRE: (LT, Btz )) LT, Z0o—F5E2EELTHE
BERBEDESE N(z) TEL, ¢ DIEBEEESR. B/MLT5 BOEEY fei5L,
BRI O— R HEFIEIRO LD TR SN 5.

1. fEIfE 2 5.

2. BAEDH ¢ DIEEN(2) 55 f(y) > flz) BBETHREY y L T5. b LEHEE
TRy LR ISR T 5.

3.2k yCHEEMZ, ATy 1 ~R5.

R RERE AV CEIRICRERHE T, FEE S ORCESET 0N, T
N(z) 535 ED LS iE LTRy R 200 BERICED 5 BERDH. gk B
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BHECE 2z LV HRWE yBRONAFEENE S RDD, BRENIZELNLHED
BIXR<25KE, HECETIHREIREI R EZZALND..

LT, KREE—LVA<REEZHRE LERBRRETHD 2-opt IR HAWVT,
TR E O BARH IR R IE & R T
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2-opt EOBA, BV ED2OOTIK LT, HFMrdbhd 22000 —EIZ
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2.2.3 YEal—F4yF »7=—1) 5% (Simulated Annealing)

LRal—F 4y R« To—U LI BIE, HEPERONF CHESN TR
fE LBROEZFICESHVTHR SN AT REI BT HETHSE. v
Ralb—F 4y R « T2V V7T, BEOBROEENDL T F MMBITNIZHF
2, BECHIVLVBEORVWETOIIZNEFHLWEL TS, £, BEOE
VWEDEETY, BHEDHEEBIZNZHBOBNBEEEOCEDOKRE SIUL Led HHER
CEOREF UL LCERATS. Y Ial—F vk « T=—U L EORE,
WEL LB ERATAIRELZRE L FEINDRT A—FEANTEMLEIETNLZ
Lichs. BEBK fAR/METARBICH LTy 32 b—F 4y R « 72—V 27
DHEFIEIAD L > cRBShS. | |

1 METRE Toop > 0 ZED, THBRET > Top, BEOBIEOI< <1 2]
R 2 RS,
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&Agoﬁ&ﬁ,x%yﬁﬁ%%ié.

4. A>07%51F, KB [0,1] BT 2 ERKEBKEEERL, £ <M TThHNT 2
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5. T < Toop DT ENFUTFERKT. 25 TRiFhE, HLOVEE Thew =T Xa
EHEL, Th T, CEEHBRZIT, ATv7 2. ~K5.

ZOTNITY RED AT v 4. 1%, T N(z) »ORBIINTH yBBEEOE 2 X
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2.2.4 AT —EFK%E

57 —BEREL, BEOREICBOTRNME ¥ 7—) A LTINS EEOF
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IR A4-ODEKEIZLY, BRETAITY AMIMOBEEIIRVEREEATREF
BIZR2D55DTH5.

2.26 Z—a—3S)rybkIT—LE%E

Za—FUky b U— 2 REE, BOBBAEREEOXE RIS & T T ML LR
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B ME L RIS T B2 —n U OEREFH LT, =a—F Xy b U — 7 EED
BEIX, TOBVAIMEICHD. m2—TFAXRy b U—Jid=a—nr L ThAE
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Lz, BHORIE f B UHNEEORL g,b 2, REEKOHE 22 WK (C;ViV;,
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Bl FREEEE=a—n U HAKESRL, BROEEOREL L SIREFEOTR
L= XAF—ERE LT=a—n r HADE 42 RO (2 KEE%K) THET
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DR RRENEET . |

2.4.2 2RJTITN—TEIREH
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BLUABTNZERLRNIEERT. ZOXDITETS 1 R/ N—T8REHL
FNZET 5 1 R/ N—TBRGGE FRC KRR T2 H0EEE, 2 RS N—T2
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EE’JF‘%]%Q : EZZC&V@VMH = &N (2.6)

j=14=1 ki
T I, CulET i LT AEOEEEET. 20X EKEE -V A BT 2
W N—TBRGH A T ARG ERBEHETH S,

%75 ﬁ:ﬁmfg ]
1 2 3 4

< VZDINIEDID)
HOIGICIL

A A T
ﬁz\/G@Q@QQ

ZRIE 7
£ 3 || 5y | 5 (g | 5y

@ ® IRIERIEAIE
-4 /QUV)QQ
4FR TR RE ] 7»—>7

K 2.6: KEE—/L 2 < B8
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EIE
WMEO=—2—JILry N T—0fEELEBER
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3.1 Za—SNLRYbT—IDEK
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U= TiE, M310EMURTHRIC, BEO=a—a VBREWI=a—u VRS
Lo TR TS, AETE, —KRIEO=2—FA4Xy MT—7EFHVTHAL
79, =2—BYil<i< NI, ANMULHAVEETS. S==—aOHA
B VX, M REEETRBEED 2 EE2 RS REERIHIET 5. NiZRELH#E
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1

IIT, Wyildma—nyitoa—ny jloERERT. X(32) 0LOIT, £T
D=a—a B TERAF—%RD, FNEGHLELOP=a—TFNRy b TU— 7é»
ROTFLF—L EFRSN, TIAX—ERKEFIL TS,
=—~ZZF%VV ZIV ‘ (3.2)
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ERAEBICELES B LEVD. ZOEFETRI DI, £T, F=a2—a A
HOEBEAEETS. 22 Tix, M310EMO=a—v i DRt 2&F B LT
B35, £9, B2t IcBF 3 ANOEFEAU(1) & LT, =3AXF—EROREAE
THICESE, K=a—aHAKEREPTERIIYN, W, Vi) +1 BeEER
3. IO=a2—urOANOEFHEERETHR
Aﬂ@%zﬁﬁ%ﬂ%ﬂ+h (33)
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T, Ugld, VIEARBROABEEZRETIERTHD.
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ma—SARy b U—2i3, 1) @=a—a O AEEZRNT, EEFENEHE
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FOHAEEZEH TS, L5 22002 Fy FOBRE LIC XV EOREEITY. i,
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EEERMT S, £=a—nrOHN L TANERTEME ORISERET S ONE
BB THS. |

FoE, E241HCRRAY v FEETI, BXbNES T TOEAKNE
DEBMOE, NxMEO=a—nrE2HELEL. ZLT, Foa—aVyild, ®
EiNEAES B TALE 1 ERY, BEAVEE 03W5 L5 OISR RE
L7c. B34 5 R 3 HEMECK T2 =a—F Ry bU— /BRI 52—
DUHAEE, FRCHETAERY. COXS, HS-a—ny e OREE
WETBHEMOEY TR LTS,

3.3 —a—Ov&ESK

b B PIBICH S 5 BEEEARED &, =a— TRy b T I ARETUEL 45
e n OERRRE SN, e n A, BRI CIE S N O
e m L CRREND. Bma— T VAN UL VAR ERRERTH Y,
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SAFy b U—sTCHObNA=a—u Ve LT, NAFY - ma—a B 14],
ERFYSAMENALTY s ma—n U EK([29], 1RTvF VL ma—u VB

[22], 2 RFETF L+ =a—n VB [26] BRESH TV,

3.3.1 NAFY - —a—0OVEH

3.5 SAFY c=ma—o B

NAFY « =a—n BT, McCulloch & Pitts[14] (2 X D RES L7k b Bl
REHTHY, EISCRTEIIC, ANBBE ZBAEEHAR 1 EZRY, AS
ROUTOEEHAN0EERD. NAFY » =a—u VL, K (3.5) TREND.
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0 otherwise.

1 U, >0

IHETIE, NATY - =a—w CBEHIE, (19, 30] FITREND &5 IEHD
HMATEREIHMECERENTWS. £, N7 - ma—a VBHEON—F TV =
7 EIEICET AR, XK (8, 28] FiLh B,

3.3.2 ERFYIRGENATY - Za—0OVEH

B 3.6: tAT U VAMNENLTY - ma—a B

AT VAFESASLFY - ma—n BT, BEERE =TI ARy -
BT B=a2—a U REOREHRSEZ MG T 5720, Takefuji, Lee[29] I L VIRES
N FEBRSLE, 2-=—nr OREEHEFRFRCHE T REEAER £ 172
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ERATY VAFENLTFY - ma—n VERTR, RBFRZEMET SO, HAB
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unchanged otherwise
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BBEAE A A v FHIERKE [33], /MNEEXXE D M [34], no-three-in-line FIE [35],
IDMkmmamSmmmgsﬁmmmﬁﬁéﬂ#y%@&XAxmy%%%%%B%
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WA, E, EXFYTRFEANALTFY  ma—a VBEBROAN—R T = TS, XER
[13] FIREEN TS,

3.33 1XRTIHFITL - —a—0O B

I RFTvF Vb - =a—n i), HEERELMED 1 ks V—7E&REEE
Za—a VBBV THEREES 20T, Takefuji,Lee[22) IC L VRES iz, 1R
T N—TBREMA L 1T, FIETRAE L) KREEREELRRIN—TITHEIL,
57— F DR TELT 1 SOREEHN 1 2B &\ 5 HRAEEERTS. 1K
FTeXTvhc ma—n T, BEMEBR T —a—unre2fe 1 R/ V—7
BREHICHETHIN—TICHEIL, ETN—THRNTANMERRD==2—8 DR,
Me—D==—n U AHAR 1 20 (R (3.7)).

Vij = (3.7)

1: if U; = max(Usz, Uiz, ..., Uin)
0: otherwise.

ZZT, max() IIRAEEZETEETHS. AL, A N—7 TRXESEHEFE
TAREAE, BEREID=2—aryOhE 1L, ThUSIo & T5.
IRTEvFIvh - ma—aVEHEANEZLIREY, ma—v BHLLTL
WRIETN—TBREGERRTHILBTREL RS, ZhIZXY, NAFY - ==a2—
o B AV ERAIE, BEFRRXOBKRT 1 R/ NV —TBREFE KR S
BLLEEBTALERHHOIIR LT, 1RETFIL  —a—a BHEEZAN
BRI, 1 RTEIN—TBREE L TR ST LD 0EELEESBAD LHIERT
HZENTREE LY, BEFBRROBROBEIIBEMIND. TORBR, RERE
RUBWESICRD. £, IREVF UL - =a—a VERTE, 1RT/ N7
BRI AE BE (O 2 T ORI TS RIS L ATECTHSD. oF
D, 1RT-FIvh - ma—aVEETE, a—p U AHEOEICEIVE=2—
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DU 1 BB T L B TRETHBRED, 1 KiES N— T BREGEKETHRE
TR ERBTD LATFRETHS.

IRETIZ, 1RTETXI~h - —a—0 BEHIE, KRY > b REE [20] Module
Orientation FRE [22, 21], Bipartite subgraph (&8 [12] OBV TERASAT
w5,

3.34 2RETFOTL—a—0OrEHK

2WILETF v b« =a—u K, HETEBIEED 2 KIS NV — 7B E
Hx=ma—a VLSV TRESESEDIC, Tsuchiya;, Takefuji[26] iZ & > TRE
Efve. 2T N—TRIREETIE, MIETRRL DT, 1 RS NA—TBREMN
& ERLREIRSEMEY 2 R HEETS. 2F D, FITE 1207 V—TLH2LT
FHIEG 7 AT B LTE ET, &7 A—7 O TEGT 1 SOREEHS 1 ¥
D, FRLSOWEERIT0 ZIWMA L WO HINGEHEL, &F1% 1 ODTNV—T LB
CLTHEEIE T I A—T R LI £ T, AT ORTIINT 1 OORERED 1
BFERY, FRUSORELSHEIT0 ZERD LWV HIREEERBICER LRITHIERE
BRNZEERT. RGBS NXNO=2—ua s THRINDI=a2—TFVRIT—7
D2RFEZFHF VA« =a—n VEROEBELRT.

Step 0. Vi =0

Step 1. V=1 if Uy = max{U;;}

Step 2. Vig=1 if Ug=max{Uili+# a,j # b}
Step 3. Vep=1 if Uey = max{Uili # a,c,j # b,d}

(3.8)

'&@n.v@=1 if Ugp = max{Uy;|i # a,c,e,...,5 #b,d, f,...}

7. (3.8) @ Step 0 TiX, ML L LTR==a—aHA%Z 02T SH. Step 1 T,
ANBEKREEZRD ab EB (=2 fTbF) O=a—arOHA%E 1 L§5. KIT Step
2T, axZBL, HBERO=2—nrERL<=a2—nrON, ANBEREZRD cd
EHO=a—D OWAE 1 ETH. 2T, (115 NOETOBKETS. UT
FIEEIC Step 3 AT, a+B B, +b EH, % H, «dBHD=2— 0 ZR{=a—
L ON, ANBBEAEEZED cfEED=2—urOlHH%E 1 L, Thi NED
Za—arOHANL ERDETRIVET. Z0EE, BV (N2-N)EADO=a2—
o DOHAE0 LIRS,
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IRETIZ, 2RTETHFI~wh « =2— X, PLA Folding fiRE [26], 1 KT —
FEISRIE 27 ICH T A =2 — TRy U= EICB O TERAS R TVS.

3.4 IRILFT—EE

Za—=FAFy hU—2I0E, R (3.9) TRTILD R=a—ua rHADE 22 ROE
HCRINDTANF—FEEER/METIHEDRH .

"E = E(W,Va,..,VN) (3.9)

ZOBEEFIALTC=a—I 0 y F V—7 THESRBLELRE EE, 8%, X
(3.10) DL 3T, RFNT AELESN TR —BEHEM S BEERBLM
BORREEE TR EEDEE, BHEEEREL S ¥ DEOBRUM THELT D.

E = A(%’J"f’]%@ﬁﬁfﬁ)-}—B(Eﬂ’JEﬂi&%@{E ) (3.10)

ZIT, Ak BIMEREET. EL, fE<EREEICH U CRRS h A EORITEL
5. TRNLE—EOERRETRCERN 0 2D, B ORNREES R MEE
WA EHOM (Vi, Va, ..., Viv) BREMR % 25

Al L7e 5 TR 3 YEIOFKA v b REOPIRETIL, =R F—B#EX (3.11) T
£z LRTEB.

= "Z(ZVw 124 — ZZZCMJ,VM (3.11)

i=1 j=1 z-lk 1j5=1
AFREEAELT 1 DOBIESITRT S LD 1 KIS N—TBREGOTRAL
ERLTVWS., 1 RIS NV—TBREGRERENZLEIT, ATHIZ 025, BH
XEMBEKCH B v SNRVDERERMET S 2 LR LTS, BRBIEA
BEEfbani- L&z, BEIIR/MEZED.

LLRBE, TXAF—EHE 0L LRI LS, HREGTERLEIXO
ZEfL, BREERECEIR/IMEL BIE 3720, REA & BOREF T ITBH
L%, Thbb, BNEROEELICEXREBL (BOEEZKRETS) &, #IK
SHEFR LR ETURABELNLZ 2D, BT, FNEEOTRICEEE
B (ADEEKRELTS) &, BRBEEORELIMTRbNT, EITARMBIIELN
DRBENEVELMEONRZLRD. XoT, ZOHBEICIMERORENHEICE
BEThHD.
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3.5 FEAER

Za—F MRy b V=2 BETIE, TRIVE—ERER/MET D0, BIEAR
KEAVT=a—a P ASEZEF T, BEFRNL, X (3.12) TRTEIIE, &
AR THERESEZINF—BEEE 2 — 2V HATRMST5Z LItk > THED
nd.

au; oF

dt oV,

(3.12)

RRX TR, £F=a—n  AHOEHE, BAHME 1 LTHAU; = L LTES
fEL, 1ROFAF—EICE DR (3.13) TITRbILD.

Ui(t + 1) = Uz‘(t) + AUi(t) ’ (3.13)

IIT, tiE=a— IRy b U= OREEFOBR Y & LEE (Iteration step) EF
F. R (3.13) 1%, BEOREBEEHRHL BT 22— OANEER Ui(t) £ T2
L, ROREEFEL t + 1 I2BIT D=a—n OATME U+ 1) 1%, BELFERIC
X o THESNEAU() % Us(t) KM ETHD Z L 2ERT 2.

M3 Ui 5 TS 3 SEIORAS » b BEORETE, =X %—E Vi TR
Sraziicky, BEFENEN(3.14) TEALND.

3 5 3
AU; = —A(Z Vii-1)—-B Z Zcikvkj (3.14)

7=1 k=1 j=1

ATEIE 1 KT N—TBIREAETREOT-DOETH Y, BEIZEHERR/IMEDOTD
DETHD. -

3.6 EHFHE

Foma—a i, BEFERCE s TROANEER, =a2—1 VBEEICL>TRD
HABERETS. HDH=a2—a Y OROAREZREL, HAREEZRET D 2
SO—BEOBENEL EH LS. BHFHELIE, E=a—nr2EHTLFAIV
FOREFETHD. =2—F/VRy MU —7 OBRFHHFEZL, RPNICERETD
Za—nrOEEICL Y, RER, BRRX, BRYROSBEOFESFETD.
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3.6.1 RHAXEH

FHXEH &1L, @TO=2—u 2RASNCEFR T2 HETHS. RHRNEHTIE
’éf@31~HVﬁJ@E%éﬂk:n*ﬁV@&ﬂﬁ%%ﬁ@ﬁﬁﬁﬁ@%ﬁéﬁ
W, t+1EIBED= 22—y OEHEITS. —#IC, RENEFRTHE, E@z;—ﬁj
YHit+ 1 EBREOEFED = 2— VOHINEKFEL TORVWEKRT, £ TD=a—n
VORFEWFNIHETETHS. BPHAEFOLEIET=a— o OEKLEEFELL
RBID, BLAFIEOBCEFFEL RS, BB RVED, ARTTO=2—
SNFy NI — BB A a—n OBFIAYPR CIThh 3. M3 AYHE
 FOBEAFT. BREHER L TORSREHOERIIRD 2 2F v S TITbIS.

1. £-a—uOHAEZEELTCRE, BIMEFERICLVE=a2—0 DOAR
BEETD.

2. Rma—arOANEZEELTRE, ma—prBEHciVE=c—nr0
HAEZRD 3.

B 3101 ERHERE LICH 5 ABRES FiE 2 0T 5B OMERERT.

VIE BEFER ‘ 8% 3v1<:+1) |
jvz(t) Za—uy? V2(t+1)
‘ ‘”"" Za—n B

=a—ouN VNG
o i @ﬁfwmi!!I!!E@wa

| ®37 ASRESHOEE

3.6.2 ZEXRAEH

BERAEFH &L, APNCEFZT) =a—n 2 —DIlRETDIEFHFETHD.
ZF0REY, H=a—aVORFEOHNERICEH 21T =a—a O AHAERE
CERT A L NTEETHS. TRbb, BREFTHE, »5150=2—ar0F
FE{Tolktk, FHBO=a—ur OHIEEZRAWCTEESBRRXOHE 2TV, o
Za—uOEFETH. K3IBEREHOMELRT. M38I2BT 2 V() &I
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tEIOEFHO i BEO=a—n  OHIMETH L. BRFFEE LICKT 2BKAFEH

13, Foa—o AR UCEERBRICE Y ASEEZRD, =2— 1 VBT XY HH
EZIEGCRD B 2 L CEREANS. B 3100 ERIER EICBY 5 BRXEH H kL
EHTHEEOOEAE T

FRAEF CREL =2 — oV OEFOHAEZENEZ EBTE DD, —fRIC
Za—nrORBBEENE LI, PRVEFERTO=2— o QRS S
na. LeLans, BRAEHTE, t+1EHOEHFET) =21 ORHIT
D=a—a L BENC 4 1 HEOEHET /= a—0 L OMAKET 10, 2
DIFIEILL THD. TOED, BREFHTCHE=a—IF Ry N U—7 DFFEO—D
ThHEVEFIFEZER S 2w, |

LA pryra ,,__,f,;n__‘_’}EE:':l?,
VIO.V20,..VN® —n BE% ,
,,,,,, VI

: "‘:‘jaiz o VZ(H-I) )
Vi, V2(t) ..... VNG MV i (

Za—nN VN(t+1
) oo WD

V1(t+1),..., VN=-1(t+1), VIN()

& 3.8: BRAEH OBME

- 3.6.3 ERYAEH

URBREH LI, 2oa— R U E2EODPOTN—TRHEL, £ TR TR
HRICEH L, S N—TFRITBERRCEFHTHHETH L. &, NEO=a—a BF
EL, MB (<M< N)DIA—FEHELEL TS, O, ERHXEFOE
FEIEIROBICRS.

1. — BB/ N—FWBETA = —n 2 RHRUICEHTT5.

2. —ZBHOIN—TDEFHBRTLES, ZOINV—T70Dt+ 1 BIOFEFEROHT
FHAWT, 2B8HOSN—TICRBTA=a—n R RBRICERT5.

3. ZOBEZIERTY, MBEBOI/N—TIZRTIo2— 0 OEHETS
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M 3IE I N—T D=a—ua M k=LA, k=FK) O5HEOERMNER
OEELFT. LY, HIN—FZRB TS MEO=a2—v BRI LTEHRSH, £
DRBREHEICRDIN—TICRTE MED=2—a U BEHER T AR FBRTHR
h3. E3.10ICFREER LICBT 2BRRREF HiEze ERT 56 0BERZ R T
EFRHRFHTIE, FAPRES L BRREFOTHOMENFFTE D, §72bb,
,%@%KE%®ﬁWEM¢%ﬁ»~fKE?é:zmuy@&&%b%t@,@%ﬁ
EH LD bEFEFENDOLRDOD, ERDIN—TIRT D=2~ HO
FHIRIBERRCITON D%, REFEASBRELIINEEILND.

TA—FHTR, FHEXEH

RIS = i)
|
P , V2(t+1)
71 v ByferEg— 2
Ml iza—mu {
7 : L
ALY BiErEd — < (Ca—n B v | F
Z=a—Tk 5‘:“\4
3l
P10 =50 OHIEIORHE DS o E
: 1 l=a—arkd
Vk(t+1) e Vkt2(t+1 .
e Vi) wierEd— G B [
an L | ma-nike? .
o : ’ ¥
Ll o[ww J = I o VIR :
Lo [mrrmd— G B Ve K
2 Za—a ik i E
_______ #

= VN-k+1(t1) |

2 e 1 N

L ; VN-k+1(8) BifEAE

IVN-R$ D) |

R | 2 — 0 N2 Lo i '
sl -
2l o | RS — (C=—o VB VNeD
b,jd, E ==z—a N 2

X 3.9: ERMXEFHFOHME

3.7 —a—D0OYPHE

K (3.13) bbb LI, HF==2—r ALOMBME (Ui(0) 25X LI LI
D, =a—FNRy N T—7ORBEHEBEND. 20D, —a—a  PHECEX
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RIS 5 FRAEH S EHRE

= BifEl X
) BErE

AFEDBRFE

= o0 B

HAMEDRE

HAEDORE

Nz a—n ) M7~ (KA A—FHO=a—a 4, N=K}.

| H3.10: BREFH ECORTHIROER

FFEBErEETHS. FORALZUT RS, K311k, =a—FA4RXy bU—
I BABOEROBFLEEMIORLELOTHS. HlE NRLTD=a—a D
WEEE R, BT RN F—BEROEATT. Z0LE, =a—IF Ry NU—IfR
EORRIIBABETHECESNTWADT, FIHIE 2 DRANLRELHG T LRE
BICEET B - LS TE BN, MIHIE 1 0D ERE BT S & RIRERI K-
TLES. 20X, HEvRE(LHEEZ =2—INVRy NV — 7 RETEIGE
0% <%, BERCEET S LB TES=a—n L HEE 25 TRV =a—n Y
RS, TR, POLSRea—n  HEE R TRRET RS
L5 L, BRICET SRR N MR R AT 5O CHEICEET
BB LERD. BERICEET S LRTEB=a—n L AERTHDH-THR
[ EOMEE = VEIE Y LTS C L ICE ) RIC BERE BT B T LN
TR THHH, BELOLS B=a—o U HERbD? RV

FOid), BE=a—o VPEHERE 2 —n U BICEBE AV TREL TS, €
LT, hBma—n U ARHEERE L TREREITR, TORELYORRD=2—
o UAEARE L CTEREITR D LW IORITEEREITRS . BREORTTRDL
NEEBEOLOERME LTWD., HERMENY I 2 L— a3 T, T 100 EOR
FABTREATNS [19. DL CERZEKT=2—n CAMEZ BRIE L THRE
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E | HIHfE 2

JRRTE

X R
Bk

o —a—u VREE
(Vl’V2 ,....,VN ’Ul’U 2,....,UN )

X 3.11: ==2—F /Ry b U— 7 BEORREOFEEK

BEFRTEZTRY ZLICXY, ma—n U PHECEELEBLIEONRNZ L2
WTW5. L L, BREERITEITRO LERNH DO CTETICHBZETS. £/, &
BT a—u  HEEEZREL TS, BIIRELEBEOESELNS LIIR
BV,

3.8 7ZILIYyXL

AR THEL T D=2 —FARy MUV — 7 BEORHRERFICLI S 71TY XA
OFMEETT. I TR, HEPHEREATRREZTR) 1EIOETERT.

Step.1 t = 0, == —w VHIHUE (U;(0)) ZRE. (i=1,...,N)
Step.2 == —w VB gIC LV EHA (Vi) ZFE. (i=1,...,N)
Step.3 BIESBRXEZAWVWTAU(t) 28HH. (:=1,...,N)

Step.4 U;(t +1) = Us(t) + AU(t). (i=1,...,N)

Smp5%T%#%%tﬁﬁ%T.%5?&Hhﬁ,mn+1kbfm@2m.

TIT, KTREE S EBEIC L oTRA S, B, ETTEMIE NS
B IEHEL ¢ 55 LRENCELEHEIHTT5.
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3.9 Za—JIIRryvbI—UBEDOHER

AETIE, HRETAHESEEFLEED 7 5 AT IAUEED =2 —F /LKy b
T — 7 R ORI AT OV TR T B |

3.9.1 RZREETEOEE# M

Za—F XKy b U— 7 REOREERE, BEFRERICET 2R EORKOMEI
K& EAEND. FESEORAECRESNTORTNE, =a—ar0AHNE
WCRHPESH LV oHERECTLEY, Z0OME, =a—JFLFy N U—70DI
WICKE S KERKL, FOBRRUENKBIZETLTILEY. £, HEOER
RORBEICKRE SHEBTHLD, REREZEICTI) FEI=a—INRy b T —2
RO EATHEERER ER>TV 5. |

Za—FNFy U= 7 REOBEFBRRIIHNEEERETEOOE, BHE
 BERETAE, ZTLT=a—FA%y kU ORBRINREEN T 2— Y X
T4y 7 EOZEEOEI BRSNS, FREOEITEHOE, LR INEHEED
b5, BlxiE, BROBHREEET OB, SH0EEETRTH D OER
FNEhBELRD. 4, FEOBEICHTIREEZNENABC LT5L, B
eI (3.15) TREIND.

(BEHRN) = A(RIKSEME) + B(ERBEE) + C(E2—VRT 4y 7)  (3.15)

O, Za—FNRy T —IEEORBERICKRE SEEEEZH0, HEA
LEK BOAT VA THD. Fl A DEOLERKE VMBS, =a—F LKy b T—
IR~ ENHTIHBIIENDOD, BONIBOBEIRLIRDS. —F, H
BOELERREWGE, BONEBROBELIR R, £HLE2LOMB/LND
FEEMNELR-oTLED. 20OhD, FEOBECIIMREK A LHEE BOEDOAT
AWma—TF Ry b U — I REORBHERIIREKEASND.

Za2— IRy NI = REIL L > THEPEVRETHEOR, o+ EOR
BZBND L) BRBERERETDDIE S OFEPITOLTWVD. TOFITIE,
BEGEEZRRTHODOEDFRER A L BNBERICEH» DB BLOLRET T T
T BNELRACTENCERE T2 HENFET S [15]. LrLiasb, BRRATIE
BEARETALEBHRFERFELTRLT, +oaRk@EgrEsrltoTid
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BEOEEAEETIEIRECRETHD. BE, BERBREROMEITMEEORR L
AT EMN AR IV RESNL TN D. V

LB R REREFENEE LRV, EURRERERETIDICETLFHNE
BoTolicky, BERECRESICHLTEZLEVIERELLND. ZOMLS
BELTE, D)VREORERED T HMELEATLI L, BLU 2) RFHEED
EHEEERZETSEAI L, O2BEOFESELLND.

B ORMIEL R oML LTI, v % vhma—unr BB oNn5. <%
Sehza—n VRSN~ BREEE B RESE B2 n VK CHD. <
Fiwhbma—n EBEOEAICLY, v vhoa—a VERTRRESNDS T NV
FRREBEEFEEFERAPORETHZENTREL 25, FIAFMR LIS THR I
gloKAy v FREOBESERIE, v¥ivbhsa—nrEAVAIECLIKAT
Rshsd.

5 3
AU;; = —-BY > CuVi (3.16)
k=1 j=1

bbb, R (3.14) ILEEL TS N—TBREGERLOTDD AHRFEL
7Y, BHEEEE(LD BEOATEENS. BEFBRRICBT 2EEIBL L, E
CERRELRITER O RVVREROEESBS T, MITHERNCHECE TS
HEHWTDZEHBFTRELRD.

BHEORIMEL LTI, =a—Br~D7 41— Ay 7 B2 AR B S8 5
o B [19] R, ma—uVEECEATY VABBEEALLERTY VA - SAF
J—ma—o B9 REBFETS. £, BLEIBOVTRETDS/ V74—
RNy Bz a—a T 4V EPREUEORERFELET S EIHIRFETDH
BT L EESEIIBWURTY.

3.9.2 T¥VTLZa—-OVENROMER

Za—FLFy N U2, IFRUvLAma-n Y BERREATLIFICLY,
FN—TBREGOEETRPTREL 25, TORKR, MEITRLEZL) TEEFR
R b N — RGBT 2HEOHIBRN TR L 25, SbIZ, =a—TF4xyh
U — 7 OFEEGS, S N—TBRGHEOFER TIMEERMIKD oL, =a—
SAFy N U= BNETS, TROLEIBOLNDECTCETSEHEEEZHEOLT
ERTREL 2D, FD%H, HKRA > b REE[20], Module Orientation ﬁﬁ%ﬁ: [22, 21],
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Bipartite subgraph F&E [12] BEOFEEICBWTERAI N, RBHEOMLIZFEMTH
BERTIATHS. LLRRs, LUTO2AOERICE ) vk vhza—ay
B AERAVDIEICLY, 47 UbRERESHEET 2 LRG0,

1REE, BONDMOBEPMETTLARERDLIFTHS. vF I vh=a—
o VBB OBACLY =a— TRy N U — IREEORRERAR 2 BT, BE
PEARETHRICE SV, BRBEREEME (BXRL) 32 Rl o3<
B5HTHD. FlAE, &RV y MEEO LD THINFEERT NV —TBRGHFOH
ThHHAMETIE, BEFEXNSENEREZEEIMTIEOATHERIND S, B
BRPBRBETEORTRER»OHEH TS Z LR TERN. £0RY, vF i
Sa—a VEROBALL VIO RBELR OBMORRPEHE L 25BABELHO
THD. | ' '

RIZ2RBIE, HBRETIHEOT AXPRELRJIONT, HOKBOLNDHHE
ERMETTHIETHS (39 vFvvhma—nrBEEAVC=2—F Xy
U—JRRETIE, HANR1L, TRLLEALTVWE=a—aiE, ZOFITLIVAS
ERRE <7D, EHLIZHBKEINFT IBENE RS, ZhikvFivh=a—H
VEEERWEES, BRENEm 2 —u i b I —TBREEFTHRET
Boa—nUREELRVLRLTHS. £, REOVAABRKEL Y =a—ny
DENRE L RBIZONT, —DD=a—ur OHABENER=2—F LKy b U—
JREICRIETREN/NILSRD. 20D, BEVYARABRKRELL D L=a—n
COBAEOEBIE SRS, PLEOHERAILLY, vXxI~vhzma—vlr AV

&, BED=a2—F N0 Fy b U—Z7EL D bREEY A XBRBIERICE X DHB
BRELRY, REBEEPETILEHDLEIOND.

KRETK, =a—FNVRy U —7EORFEREZ SIS D LEOMBERICR
THRREL LT, =a—nr 7 VEORERETY. LT, ESEIUBIZBWT,
BRTH=a—BU T ANVFD=a—F NV Ry N T —FEE~OBEANZ LY KR
NEET2EZ4BEOERFIELAVEZY I 2 b—Ya VEREFAVTRT.

43



EY4E ZA—OVIAILEDRE






E4E

—a—OYI7 4 ILEADRE

4.1 Za—RAVI 4B ER

K%f@ﬁéﬁ%ﬁ%ﬁ%ﬁﬂf%za~§w$vbU—ﬁ%%@ﬁ%ﬁ%WWi
FEMELT, Za—FAFRy FU—2OHFLVEECTHIoa—ar 7 4V FORE
BIFH. ma—mr T ANEE, —a—IFNXy U7 REORRERMOEKES
QZlick WRfRMERRDE EE RS, ma—ur T 4V F T, EFTFma—urOA
HAE S BT TR IR Y R OB H 2 R THORARERTS. £LT, £kl
EHAZEWC=2— IRy b U7 BEONHHE, $72bb, Byf/bnins
| DHERITH 2 LT LV BEREMOBEEEE . =2—u 7 A VIORRIL, BEF
Doa—FNRy N — JIREORBBCEEE M TERICEAFETHLIF, &
O, AEREA~D=2— TRy b T — S RECHA TR CH S WA E OB TH
%, AR, BRI =a—ur T 4N FZORMICLY, B3I TRLIZ=2—
SAFy NT—IRIED 2 OORBERMERMAETH DL ETT.
HMAREELEEL 1T, MATHTHAREERIIX LT, 51 ohhliRED
Tic BEBIsE R/ (HDVIIEK) T 2@eROLBETHS. & 2ET/RL
L9, MAEREEEIIRO LY CERLENS. '

ER:n]: k= b f(X) - &b (&KR)
Bl#gt © g(X)>b; i=1,...,P;
hi(X) = cj; j:l,.’..,Q (4.1)
IIT, XITEARHTHIREERDRT b, f?gi,hﬂifﬁﬁi, P.Q ixEhENS
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REMEORER, EX0OBTHS. MEEHME UL Lk, 2 TORKSEtEEMZT
RELEAT bV o BEITAIRER, 2 TOETRHBOESZFREEK L FES. Zh
HOBRER4LTTT. 41287 28MONAIE, SFHKFEPTERELTODHE
HEELTHND. #-C, TEERELTONORIICETDEEERS.

AT RE AR

|
LIESESLE

R

B 4.1: ARA-¥ Bk AE ORI ZE R
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Time Step Selected 3 neurons in a group
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