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5 HARH P OSERARRI R P s AR SR B, ey B AR X
SRS A BRI AT HERE R 7 X AN BARRST H A AR XK ) — A BT
FERE, IS ey i & X AN FERE R NI 2 O 1 S A B B AN PR, FMlHE A
PRI 1R AN P BR B AR

LA BB, iR o T A SC& b B

Kl 3.4 F P 0 i i R AR AT 43

o F P R it PR I 2 AT DATE Ay — AN DU 2 6F s i gEAT 4T 0 AT %%, BT
FAG MR S AP T S PSR — AN T 8B, 5rT LABRAR 9 F P X4 i 1 5 AR
JZ.

[N H UserCF HyE IR AN D IR :

B AR B T (1K LT L (A UL CA A P D THE T Alice MR 1,
2, 3, AMAERIRRERE, K5 Alice SARBUR n ASH P

IRAEX n AN XS5 S BITEE SRS Alice RIARLFEE 250 H Alice X4 5
FIVPsr, SRV LR g, AR S S R Alice, 5 AR

KTHE-ADE, EHOLEH T ERAHAEBIERE, XEARE 25
W, X RS AR, ] AR s A R TR

i=e2 P JiURyIR

WRAE EEE LR E, AT DTS 2 (R AR AR, it vT DATHAR
Alice FIILAMFH AR, X IHEFRA T AT LUE 5 Alice BOAHITHIRT n N,
FTARA T Y0 5 PP AE U H Alice FIHT 70H.

PRI

SEFH) 5 K P R 98 (TeemC) (1 56 A JEAELR T30S0 AR 488 I A FH P 140 177 Sk e 50 115
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Yol Z T IAR AL, SR JE3E 5 P B X S AR SR L R i HERE 2R R o EE it a A0
c ARHAREL, PO EXR a FIHIT R EER ¢, M7 A S a, Frilit o #EFZH
A, TtemCF S35 IFAK P ah 16 P9 IR PR TH S dh 22 TR I ARLLRE - 32 B8l 734
AT il S Z IR AROLEE s %5830 0, Wdh a A0t ¢ B ARK A B /&
OB a IR KRS i c.
FET W) b W (R i S 3 ED IR
ARAE A ity AR ACLEE AN 7 B0 3 52 AT s P AR HERE B R (IS 1 i ol R
22 S 1) Al 7 D
S W) A B RS i SRR AT T R B R SEAR R, P DLBRATIX B B %L
e BT 3.4 BB FRE
UARABHNE Alice X 53T 2/, SET0aL KU R B8 Sk X A0
BRI S AR 1, 2, 3, 4 ZIEEAHEUE CEfTRRmEREX, &
—FI AR CAT R ERR, B4 ItemCF Y0 a FI4 0 ¢ HATRK BARLRE &
PN E R a (KRR KSR ¢ BT Bt il LA 654 F P 20 i (03T 20 B0
VLB EER AL h)
5 Ydh 5 BAHIL R n DD
MR Alice X S AHIL A n MEL BT 70 B THEX Y8 5 BT 70500

3.3.3 thENF R E AR TR S

HIT TR W0 (AL SR S T LB e & I kA, 3R 2 T P R I 8 VR I — SR i
X BLPA T ] 80 2 ) — L B Rl I R SRR ML SR, 5 RS HE— IR T P R L )
Bk

=T

RIS AR, B8 PRI S E W R LA

(1) FkEERw g, BAEFNER

MHITH B LT PR R AN G e, BRI 8 SRy i s A 5 A, L 7 B 1 Y
NWRAIZE, 7 A 2 AR B 00 B AR st T DA R SRR I LB . Al T E AL AR
AR, B ELIXANEE B A SR T .

PR R Y AR AT A WIS, N DABEAY” (AR, ARAE KRBT LLEE AR,
TR AN 2R, B DASRZ: J5 B T

(2) LG T oA sl nr DA S A 4

i )t 8 B2 TT AR 28 5 R Spark 3 A7 2P G R SEEL, DR AT LGE sl 3 -4
T AR ZE 2 Ab R E 4 4
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(3) HiEG T LR

P E R SRR R AR B Tl IR () — R EH L, £ Netflix. Google. Amazon
T PN KR IR I 2 ) A AR B P % R L

(4) Hefig JyH P HER 2 AEME . Bt A i

R TET 21 Wip [ 0 8 B0 R i TR AR R B — SR 0k, e M B IARAT ok ik 5
FESE B T C AR AT DR GF Mg B R 2 e BT AR AR Y o e ol 2 AR
PR, HPAT NEZ, HEFF RO .

(5) MR EEE R FREM AT AERE, AP RARr Y 0 HAbE 2

NN T B 5005 B TR s R R 5K mT LGN, Wb [m] i i v AR F P B4R AT
AN B AR PR SRR B PIAE SS I AE B T DUsHE R, A4 FH 3 B AR (S B
# A LR SR A (R S5 M A ERE RS M B B, A FRERARAN T (8. 12— MR
PR, IERAXALH PR 8 FEAE T R

TR

B 1 B AR R LAl A, P R e A AR A R T T, BRI,
FE IR LS 5, BRI IS RAAEAE ), AR TH AR I 23 ]

(1) ¥ )5 3 ] et

P [F) 3 8 BV AR 7 AT R O P e, R P AT e CHe g B
PR B PN R B , IXI R ME R P L R A AR AN, SR
IRATCIE A FH AR o X AT LR FH 2 T N 2 IO SR A 7S

N KT EAERFRY, BT AR ATy, XA S TR P AT
HERE FFOZ AR P B A A R, X I TE VR T AR A AR AR I TR
), 1% bR A 2 tHIAE F Al bR D AR AL B, DRI TG iR % s (R P HE R L 25
X, TU\%Fﬁ}\IE‘J’fﬁ%ﬂ%ﬁﬁﬂ‘]%f%fﬁﬁ@ﬁﬁﬂﬁﬁf B 54T PA— 7€ 1 EL A Bl
BMEFRIMANMERE FI R b, Gl S AZ AR AT N Db A o s e 7 th 26 1) 1)
i

(2) Mt il it

XFTBUACH BB ™= 5, P EEOR, FREcE 2 (Real e BiEl. UGC R
K AP R A SRRSO R RAEAT O, X P BRAEAT AR R 2 E
WML, KRB AT N HERE T B BRIV AL AR ARG e, I 2 U M HESR &5
FRIREHERE .
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3.4 18352
3.4.1 EX

TR A 70 PR FE R e T B T s i — b e v, fEEgRiRd, Yk
FWRRNBR, AT Ve S S m AR BE R AR 26 o 120108 1 e 7 & R I R R,
S HTAS R e ot T B8 ANBLR IS M, TSR LT SR T7 8, 12898 (0 % FH Ak %
FZ, ALAS RIS A1F. X HE SR .

3.42 450

AR R KK, BIESAEME. A E IS 1E /5 X 5I7E T4 B R
AR SN Z G RA AN RE LR A, WA, RESEEEE, Wik
B, HREESEHZE.

55— R R Bk 2 [ SR A BRI 5, R N2 R e LA — R R W 25 bR B
R, O HIINEZE, Xt A1 T 2 R e Ao Ak 2 =] PR L RIRT FEAE 4L

oA RN E AR 2 5 AT K R, WSO R AZE, B ek 1h]
AHENNE SR =Mz — RIEZE, XHXF7 5 Nash HHRFRAHERIRE
T T I A 2 R AT A 0. 76 1928 4F, 15 - WIKE DE2E TIEAE
HZEE. RN, 76 1951 4F, QUHHRH T 59—/ MES, 1ENBEED « K2 BRI e .
FEAE SCZE T, U R o 5 20 T B B B (R SR b R M e N, A S — 0 i
I 0 252 1 B SRR o T A A BRI AR D 7 SR B N, T S S I 8 B2 4 ) T B B
(2 . SN FE G

3.43 ZHPEERESG

GAFEZR A M=) (W53 EL. Shapley fE)

(1 @ A=A B i . BGE M7~ 100 J576, X 100 HE=ANZ
[FBEAT 40 L. a A 50%HIHER, b A 40%HIHREN, ¢ HHE 10%M P e Fi
i, M 50% M FRET, A REIRARA S, B = A — TRk

(2) Shapley 18 1] B 48

« HEJE KRB N 1, R4 E AT S X R DTk ek £ V.45 H S iR 7
I BC (A 7 ) JT 5

- A8

Z5H PRI x(1) T %23 58— ANE IS5 1B 1 PR 5Tk
HHEEME
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(3

W= N5l N A30 Ji7G, B35 Ji78,C25 JiJt.
EAEIEZE

K 3.5 AEEEH 2 B RetA T
N R A R IR SRR S, S R gRE it 5" B "R A" 1)
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WAL, ARRIHEIEEIeNRITEhE, r:SxAxS >R £RlZEH ie N UK K3
ok [7] ) K 5 (Reward function), P:SxAMs) ZIRSEME MRS, T £
TR R, Atz e N, , M) Fonted S BRI A MR MR KIS . LRI
IR TIEAN B, KRG TIREES HFE - MREseS . BE, KRS 400
FERAE seS, TMEZEE | e N RRYE & 15 (Policy) ;1S — A IWHA 4T 3) 75 [H]
APEFE—MTEhm(s)=a e A . BPTHMBFEEPIATRENNAITIIZ G, HIEkKar
EPTIREE R . —J7 T, BT RELETHUIRE s e S DL A T ZR# 12 L TP Bek
Wiirshae A, RGH VIR P(s'|s,a) N AATHRAS se S BRI T M BUR 75—
W&’ eS. H—J7, ENAEEITHMAGREEBIGER, FMEEHIeN
Ha I HT B B 1) T 25 R A3 — A BB S e B B R RAR T

35 HEEEFES
351 X

AR BRI LA 5], AR E B A AT S T RIS PERERE AT P,
NGB B rpaEs], XS SIS, B T L P BT RERE, SHEZL E (1)
YN 32 755 o

352973

(1) MRk

FEN AR TR 2, TR T &P, B, sEARRIIRATIR 2
ANBHERIZR P . Hlads 2 SR LA B8 B 20RH1538 %  iE AR 56 2% B RVA RE g R AT 4
T ). SEBR b, BORRERE SR B 7 ) 7 N v SR A UM, PR s —
— UL RIALES S S BRI AT 7 KRG LB FE, PRI a AR B N 1
YEF A SAE R HE £l R, AT 35— A il TR T2k [ R R BV

B2

W NBHE RO, I B A R, e <) EART ST, BiE
I RN o B I o AR A, BT B T, n R H R B Ak
BRI B A BRI S R, IR R —EH L. W TR I B 2 A
i EE A FE B [ SR BP R /2% .

‘i FH B R 2 3] 7 v 4

K-UT 4l %% (k-Nearest Neighbors, KNN)

K- 4R — Moy 2R E0E, B R — AR 5HRHE 72 18] b KA s AH BA(RP
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RFALE 23 [8) R e B I FEA IR 288 53— A3, WAt R X285, K
W H AR T20M0 8L KNNSLE, Frid £ a8 E #2 D2 B RN R . %07
TAE 7 RO FURGE B AR I — A~ B T LA FEA IR SR TR 52 155 73 SRPEA BT IR ) 2%

il o

K 3.6 K-ILSBHVE TSR

LK, SERZER R ER A, RAB =M REANTE? R K=3,
HT Lt =M ey 2/3, SORMER T O=/MEANE, R K=5, HT
AT BN 3/5, Rbak gt 7 i 0y 5 k.

CRFIINpI FOF

(D THEIHABE 5 &I G 2 18] PR

(i) IR PR B IR 3 OC RAFEATHE T 5

Ciii) R & f /N KA R

Giv) B E BT K AN sUFT 2228 0 6 HH A

Cv) 3R [T KA s IR f s ) SRl R g A 2540 ) 00 7325

T B0

MNBAR AR, MHERAERESE R, 2 RIINA. o ol 1
T N\ B T R 2 A AR . X R R SR RO, AT DL i A A T AR G gD
TR, BUEMRYE AR R . TR I A SRR R R A G ) 2
W T 525 Apriori %A K S8 535 .

Apriori [} 5N H]

X AN A WO 2 — NS EER E D,
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3.7 HSHIE
HA /N CFR BN 50%, F/NEAGFERN 70%, R34 50 2 A 1R AT OB U o

Apriori HIE IR PR

(D A% 1-BHE Cl={{ma}, {4}, {(MIE, ey, (R

(2) HMFSEIEE D, 1HE C1 HEANTH LA D PISCRE . S50k 1%
D F ] LA ARSI H SR SR 0N 3,3.3,1,2, FEASHEE DRI H B 4,
PRI RT3 C1 RN T H SR I SCRERE 23 00N 75%, 75%, 75%, 25%, 50%. FR4HE /)
SCREEEDN 50%, AT A PSS 1-00 H 48 Li={{1it}, (%0}, (M9}, (A} ).

(3) ARHE L1 AE ik A% 2-100 B 45 Co={{Ifif, 4-%h), (M, mMum), {(Ha,
JRAGY, {(ZRWh, WY, (49, JRAEY, (MWW, JRAG)

(4) FHHESZEHIGE D, 1H5E C2 hEEANTIHAEAE D PHISCRE. NS5
D ] LS AN H R SRR N 3.,2,1,2,1,2, FSSEE ZE DI H 4 o 4,
R AT A3 C2 Hr RN I H R I SCREFE 730N 75%,  50%, 25%, 50%, 25%, 50%. 1R
Y /INSCREREN 50%, TTLAS IS 2- 0 H 48 Lo={ {1 &, Z-%b}, (M€, Wl (4
Wy, MR, (WU, JRAT}).

(5) MR¥E L2 A Bk AME 3-T0 H 4 C3={ (&, 4%y, Mum), (e, £, R
ARy, (MR, MW, SRATY, (g, MU, JRATYY, BT CITHIESENA, 49, R
YR —ANTFEEY), JRATZ L2 AR, BnTLLERR. [FEH 4 (I,
R, JRAGY . {ZFWE, WOE, JRAT TRk, Bk C3={ma, ¥, M.

(6) HARMFFEIE D, 1HH C3 hENMHELE D hSCRiE . M55
D ] A AN H R SCRE RO o 2, 5 EUREE D T H &£ 080 4, BkA]
B C2 AN H SR 20N 50%. ARYE RN TR AN 50%, AT LTS HUE 3-
THSE L3={{Hf, ¥, WE.

(7 L={{ma}, {9, (Muly, RM}, (Ha, 495, (e, My, (4
oy, MR, {(WUE, PRATY, (A, Fgh, MR ).
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(&) MABEIHEKERT 1 WAL, Glan{me, 495, My, e
AARR TR, (B, (MUAE, (md, RYh, (i, My, {(FYh, e,
ST ORI AL —> (40, WA, (W —> (A, MUEY, (S —> (T
A, A, (A, AP —> (MUl (A, MUE (498, (RYh, MUE—> (i
WY BEREE, HEDHN 67%, 67%, 67%, 67%, 100%, 100%. HFH/NEEEN
70%, FI1R}, (A, MU (g, (R, MUR L —> (A AR E S .
FC A it S [T A0 R REES 1) [R]85 8 23 SR AR, SE A= 3 AL (1 [ S 4 2 SETH A

HH3X /M 7] LA H Apriori 32 ERARME S/ N SCRPBER AT, fJ5iE D ikt

P

B T A NS B S bR S A AR R IR AR . R B IR, A
— AT T, (A DA 2@ A 2 ) 45 R S AT AR T . AR )
[ R o AN BT o I B2 02 BT A Je bm 28 4 el Ak AT 00 (1 5092 (G M
1) HIIEH

(2) MIhfe A RE 532

BFFEN G @ DY REAR D BV EAT 20 2 o 9T, TR R D7 V2R R T A 2 Y
LRI EMITE R NN A K078 AN, X7k IRIE Tk,
tetn#z ) REEA (LVQ) , i BETT AR IF A& M 48 7 ik, 0 mT DU I 5 T s 43
W5k Ubah, REIEFMESR, R AL, thnl DgfRn .,

EVEE-APS

(5] U= 43 B 2 B 9 1 73 B R AR i 2 T 56 R AR — B PO BB R o IR B R R T
TR (] PP A R AR B 2 (AR R BT 2 —F o AR5 5%, &l
G AL A 2 I R85 2] A . “ R BE W] LA SRk nT LAAR ), DR ETE 4R AR
RIS ZpIRIE . b b, BIER —ANd RS . %R RS R .

T i/ A (OLSR) ZRPE[EIA . AR RIH. 1P HH. 270 H &M B A
ik (MARS) . Jm#ftitt-FiEasi & (LOESS)

BT S0 ) S B

BT S (14 2 >0 8 I I SRR O RE A B AR, T A AN B 481 O A A A A
Prb @) XA @ — N REARSUE B, HUBORT B R A A ),
I I 7 P B R VT C IR Tl o e AU, X SR BIEAE T Ny, — oAl H
FRABARE AE DN, S AR5 THUN PRI A A A0 SR AR A A 2 TA) B ARBLBE , PR Tt PRI, T
SE R T VR 2 N RS IENZ 7775 (winner-take-all) FI3E 1842 892%%>] (memory-
based learning) . 5 FH ST S22 ST B ELFE: kAT EE (KNN) | 222K EE
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e (LVvQ) « HA ML (SOMD  JREBINAL: S Hik (LWL

TSR

IEMME S5 J5 i BB 2, S 8UE EEBU/INR I (s B Sl B o B AR ) S5 % i
SH—MNMETHE, WIFERN . BEZZAMBIEL, EAEERT LB R T
SEA . JRATIE AL RE BB R, SRR EAT T XK. Thagsrok, 1M HAERE
of HoAth 77 VA AT TR B . F 0 TR AL SR 4

(1) W=l

(2) LASSO 5%

(3) Elastic Net

(4) S/ lElA5 T (LARS)

(5) R HIE

R EIE I B AR R AR e B M S PRE, B — AN TR A H AR (A AR .
GRS, BRI AW X, BEWEH AR, Mt ul, Tk B o
EFRRRAC AT PRI . R T 20 MR . Jesim — ROl E P, 4558 4E, ik
8 T 5 2RI LA 2 S k2 — o FH I PSR S L4

(1) 732RMEH# (CART)

(2) ID3 Hi%

(3) C4.5 HiEM C5.0 HiE CEANTR—MREIER PRI F A

(4) CHAID &%

(5) HZRFER

(6) M5 5ik

(7) AU

(8) DUmtd 5k

DL H 7 3 A P 2 TS BH R A R D0 B 3R e o S B ) A i L R R
o DL B LA

FhER DU Bk kb R DU k. 2 kb R DU 5. AODE Bk,
IHHHE &ML (BBND o D48 (BN)D

RRH

RRIRMH—FE, BERTDAHSRIEA — KM@, Wr] MR —H 7%k, RET7%E
W M iU (centroid-based) EXJZ IR (hierarchal) ZEifR 7, BT A W E# S HdE
A S5 HA 5%, Bin R MEuR R ez L i R H 27 Xy L . et il
Y, SR AAEAS IR G — v (R KR [T, e SR 1 7 2R IR O3 A A A
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HRIRUE . BRI K-39ME. K- 0%, EM Bk, 2R BREE R
FR =2 2] 6

FRIEHIN 25 SIE R AN [F) AR 2 (R SE 3] 1 —Leo5CHK,  SEVAZLAM A st 2 4k A g
PRI L8 5C 28 BRI, g 5 A2 R B — S TR At S 22 TR AR B O R ) R .
RISCERREN A . Apriori Bi%. Eclat Hik. AN TR M% .

NTHE ML 2 — 2 LM A 45 1) S5 K S /BRI RE R R TR AR . AT —
o F TR [l A AN 23 255 e B B UL T, Aad,  SEBR B — S A R E TR
VR ) AR T AR o N AR X 45 45 1R 2 BN B i RN U vk . H I N i
M ETE: RIAMEIEHETE (BP #1&M%4%) Hopfield M4 .

BB EN LS (RBFND TR 5 Bk

W2 A LR N T AE MG T, sen A BRI RIS ). Ik, IR
FAMRBTE N, UHEEER . BGRE . WEEIFEIE S @R R, 4
TSR AR N 2%, RN ESCRrd, AR BRI A Ko B A ST R, X
Tofr i L A — AR O, T L R IR i A AR A . IR B ) FA A

REPURZEEN (DBMD  HEF&EMEE (DBN) . HBRHERLZE (CNND |
N EHYmISHE L (Stacked Auto-Encoder)

B AL 005

B2 SRR A SR 2R AT LR BL, Rl B R B i [ AT 450 . B2, FE4ERICR A
R, A (R4 WG BT BB MfAR . BRgesknT DUk
B0 BT 2 4EEGE B AT R EON BOR AT WAL b B . IR 2 PR gE RS T
BEE, WA T2 AN Rl e e @ FH B 4R 5L L

(1) FEIr ik (PCA) « ERSrEIT (PCR) « fwfe/ 3l (PLSR)
[ USP

(2) ZHERFESHTE (MDS)  #EFEE (PP &M Hn 73T (LDA.
REH L (MDA« U Ml (QDAD « RAEH 73 Hrik (Flexible
Discriminant Analysis, FDA) .

B E A

BERIFG R Z AN 2 0 B SR S5 L a8 52 ) A S e — g, Xk
SHML AR > L B N DA BE b 7 U S i — AN TR0 o 3R X AN S TS R TR < B Rk
F TR B — e ) AT i SRV ) T2 RS ) — MR T e R R L g5 AL 2 5 S SRk
DI 2R 7 SRS S fE —ifE . MERLR & B — RARH s KB W B Y il
Wi R AL
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Boosting. Bagging. AdaBoost. #&Zit (JEA) « GBM &k, GBRT &k, [
LRSS
3.6 ALEE
3.6.1 EX

AL R R, BT A AR L, I R R A BRI U A5 2 2 R
{180 i) L PR AR FRD L R, [) I 0] R B8 ) e /IME AT R e XA eR AT DU — N RESE 1
L RN e, B R NN R R, AT A H B2 B R
Hrd/ NECE RN R . U E R T B2 s i, B30 B T
S0 I B B PR IS ] B s A A ik

3.6.2 7%

WAFEEAIRZ, KRR AR PR B Flan AT R SR IUE GELLE
R EHD « HFRREBA R KA BRI (AtEin e 2t 25, MAARPFEE.

Lo R T B Se N2 M S5 B o] B ) o) L, P DL — S8 2 LBy, kR . Hessian
FERE. hirg B H et BaiiBik. BN RIESE.

2. XTI, RS A e R B, s AR SR S,
IAMEEFEEAGR K AR KPR RES .

K F s A S AR RS2 B 18] R 2 93 N R B 3 A2

(1D @EIVHAER . W4T T BT S (CBE) , AWM LU H bRk B 1)
i

(2) mNERAERERE . AT (RFNT) BRERIUENITE, A 55%.
BEATLAN S K A =TT

I E A =32, A& (Decision Variable) . 24444 (Constraints) F1H#x
PRI (Objective function) o HALASFIE, HSZmld —FE RGN, ©RHETH
P AR, 38— 8 AR AR B DU SR A 2136 2 FH P SR I gt ) e o

MeAk e AR OC B T R 4y 2K

(1) FEBEE (A5 s

R EA AR R . Bhas Rl BRI 7y 30 A B TP MG G 5
%, HEAPEE R BRARKR, FUES TSRS I, TR AEEASEH

(2 |ERAFE GEREZ)

Je R A TT 48 NAE f e 10) R B e SR LI — T i 4 4 3 A0 D0 6 AT R I 7. LRy
RELEf O RS, PR RMAR, SFEC/ITZARNITE, AR R, U
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WERPREFRER

PSR ZRAE . AR tH A, oxF AU P AN BT 48 22 P =24 A8 ) 25 ok SE ALK
W RAT A, & N REERIEE SRR,

JRI BB AIUERAE 2% (ARG ILIED o DR SR Ak SRS 76 24 A fige (1) S s b Sr 254 %
A2 T AT AR BRSNS — AT RN Lk, 832 4 ai B8 i B 1 A
N TR B BE T RS

B R P —Leds SRk fs R BB A PR REIERER, 10 SA.
GA. EP. ES fl TS %.

AMEJE KR (A D

Rl BRI BGRAERIR . N— MG, SRR, SRR .

J€ L &k

SRR AR SR, ﬂﬁl%%%ﬁ5%ﬁﬁﬁwKOM%%%%ﬁ
TN, B2 BT R, A B R (B G f s ) s S mglt FH e v ) 408 19 A
%ﬁé%%ﬁ,Mﬁ%%ﬁmimﬁﬁ%mmamo

HsEmhae, EVIIRERMNE, $BREKE—.

(U=
B, w9, BABORNEMAYE; BRI RE 5, ISR R R
BT

RIT KA, KRB R s 8245 R 58 W08 T W46 i A AT I8
P

2% =575 (Tabu Search, TS):

FARBAE: BTRLERNEGE, fridCeMEn R itgackmd i, JE
1k — 25 BRI AR T IR 8 R R A A A R R A . R Rk AE T, ORI TR

—JRER DI LA R AR R, SEC-MREH . N T RBI 2R R, AR
T IRBIR— o R AR, AR e, MBS 2 B R X

R A

138 S AE A 2GS R 3 5

WEARR SR, 30 25 S R 50
3 AL B A o s v U
RS RryipI WK Y SN <3t 0 R TR VAR P )i
R HTB SR EBER.
WRHATE T EE R A JrmelEbrE, ZEikE .
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RGNS HEHN
F WK ZEFRA Tabu-Size.
SR FEES (WIHEPR) .

B RPN IRLARN TR
%1%{%%: %@Eﬁa@y/’:ﬁo
IR (ZMAB .

PUIRZS AR & B IR AR AR REE SR R

PUIRAS 73 8 VA e o B AR A E R EE B X B

KRS =2, DLEEZENAE RS R,

RS AT DU — N E 1) B(T=c), AT LUZ B0, ] 42 R S Fof o 1) B
A AE X ] N AR

oMk, —HBANREELA, HIEH LB

oK EEdK, wEEempits, &R BN, WA ARG st B ok 4k
5 N

AL

N TR 2 — AW aa e R B PRI 45 € B H AR, DU AT RE PR R A5 5E 4T A
LB BN AT R DA R AR S AT, kT Ik

255 BRI 42 A 1) Djikstra 592

KA BIHARTT R R R A

FEARHRESEHE T, WA R LRI, Fra it T ARGl .

K 3.8 f LR AT
A AT 5 B AT K ZRAS Queve, A visited HTid 5% O IRAF S HL KAL)
T, B res FTE T AL A B AR AU IR ERAT
FFUEES, Queue H A A A, ZHEIEWT:
Queue: [(A, 0)] EIEHTAAN A, AR AMEEENO
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visited: [true, false,false,false, false] A 15 s & B2y i 15 &, 72 true, AT &4
& false

res: [0, o, oo, oo, o] AF|H KRR 0, FHALY AEEE H Al oo

F DA A e s ER AR NN Queue 1, 2 1 4 275 53 D H B (B ATALE -
Queue: [(D,2), (B, 4)]

visited: [true, false,false,false,false]

res: [0, oo, oo, oo, oo]

£ Queue 1, HACHFINZ D, B D, HH =4EdE:

Queue: [(B, 3), (C, 3), (E, 9)]

9 A-D-B KB ARALE N 3 /T A-B AR E 4, FrPABEH— T B HUBRAEELE .
visited:[true,false,false,true,false]

res: [anoa 0092300]

B B, BEE — 25
Queue: [(C,3), (E, 9)]
visited: [true,true,false,true,false]

res: [0,3, ,2, o]

B C, HH =430k
Queue: [(E, 6)]
visited: [true,true,true,true,false]

res: [0,3, 3,2, o]

B E, ¥ =H -
Queue: []

visited: [true,true,true,true,true]
res: [0,3, 3,2, 6]

2, Queue PAFI=E, THEITFELE K.
HifliB ‘K (simulated annealing, SA):
BAD R K FEE N R R EEN Y, fE8 — BB g, LA
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—ASEBPRASEIRL, SRS DL — & B 2R B A0 I B B R IPIRES o X PP 2 B AR Y
(77 A FL O — R A R R, RS SRR BRI SE BR N 1 S0AIE . SA BARTES
re 1 EARESRE, HERL=ERIR KRN RIER, B, w2 2% & il
R AR IR JORSE . K& BB AR A — IR FE T R I3 iR

MR FRISERU: R . FEYLHEE TR .. XA, EraeE &
Ab, WRTRERS AT H2, WTETERE 1O e e B s m U7 Bk s . 1K R AEADLR
Ko

Hosept 2, Je VI AT IR B, ORI EER A, e BT S SR
KA.

2% BRURKEVE. BEAREE (R .

B9 ki FREFEEPSO). BWUHHIL(ACO). N TR HIR(ABC). N TR E
(AFSA). TRPEHEEBE S VL(SFLA). WAL FILE(FWA). 418 i & 1(BFO). K HUE 1k
(FA)

R AR IR BT AN [F) B TR K R SR L4

BALENE (BC) « Wisfe k. BOMNZEBE A RR(SDE L. AN LAaE RS (AIS)A
TAPZ 2% (ANN).

e P R 42 1) 3 ) SRR B WA 22 B RE AR AU AR H 52 N, R T 2 R R
(SIECTYNCU N SN RN < 2 HECT NP @S5S 1S T s S ) Y [ Rt =ity ol =R T
A S FE T ) ADP CHSE RS AMRNE ) J7iE N 2 T 18 2 8 et i il
FE ) RGEMITT o
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F4E T L RHER
4.1 5|8

20034F, BEEVRIESSTHARM M, REATEEF L CHRE, LR iy
HORAL RSO IR, %A P AL # A T8 R T
WHECEA T HEABEIAIR . AT AR M 200 R R 0BT 3] 58, SR 31 47k
K 2 (R R, R T Y K, U IR D RE, KR
BATN, JLT ARG % 2 00 A REE, A Gl 4 )41 JR % — 45
Wi 4T, AT AEIEAE S SR 5 0 47 el A, BT L 4
P82

P AT L R B P T R R B S PR 2 1 T R R PRI S, 9 PR B T 42 4
RIERAIE, AT LRSS A SR 0. B, R
T MO U, TRt 4 AT L B A L <R AR B, TR <
AL -E E QB AT, R R L .

Tl B AR IR A5G A TR RS LR SR RS R, HOR “ 8 fe”
T, IR REARIIATE, B ST S B A R R, R
W S R B AR AR R, RN, 35
RIE, BEGRBUT AR B0 AL

B IR R G0 R IE DV I R B, BB KB R . AR . it
BIRR L WL SURIVRE 3 ST AR R (R R e, BT K 2 U8 Rl 22 25 I F 45 5%
%%%wwﬁﬁﬁ SR, B R R G DI ) 0 R A 4 {8 A T 2 1)
HOTME S INSERs, ARBEERLIR IR, SRRk RO 2 R .

SURTEASIR . SO, i, Aok, TS E AT IR TSI T BRI B

R A TR R B AR . 3 SRR SR Z L A D B3 . LSS Tolk
ﬁw\u%ﬁﬁﬁﬁ%% B . AR AT SR B RN TR SR E SRR . &
W HFRE B 515 R BN R, Aol 2 P e i I 5 80 B 5. i sk
TG RIEHRIE . B A O B LS A R, By, HEkRENZ

B A 92 1 AR 4 7 [ R P IR D, AT BRI A S
Bk, BRALRIESEIL, TR IR T SR AT

B RehRHEHIE RERI T & R
REVRR 9EHL “XUBR” HARIIEA MISCHY, R, JEHE. 20304F BB B IEAT 2)
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Ji FRESR, F20304, ARUATREUETH B L EIA BI25% A A7, TR A A b XA 25N AR B
ZER U BN REYR RS, INPRA R TR AR 2 A RN B RE IR AR &R . RETRANTEL )
RGN EZOR R SOEVEF L AZ 03 77, 5 ATAR S EMIC. W, B15%
RAPIE T RAERTIE, FEEPVERRRA, ZeizE. mRER. RITEER
PAEER . BEREAG LT BRI AL SRR 24T 2id, M@ B,
Hepmim ol SR RE R, SEBLREPR L 5 15 S (R SEI UL FE AR e L, DA S Al A
JAR) 2 A R

4.1 8 fie B R MBS A PRI ER A A5 7

AR, W T A s RS D ik e, R e HL RN RE R R (R AT 7 A5 21
HAL, IR RS TP R R AR P K T2 S L TS DA A S 0
IR 2 IR T o A A AR b 2% S AT vt BB P 2% A BT A BRI, G 4. TR
R HOVE AL BE IR A 7 - Be WAL F - RE VR PN R A P R AR T B, AT RS
G —EHANERE TR, SROEEMERA SERER. B TE. Baeiskier,
SCIN AR BB S REIR R 55 o REVRAT ML A8 AS TAR A& el e B R PR s P 1 A
e, —AE A TN — A e o i L T SRR — . IR, R R
TAFSRPERNR, fEb R BN o A A S 057 2 P e AL S AR ML S5 3 REBE %, A
7 v S B RN R AR R S AR IR 1 R e AR Ty SR, RERT A1 T it I o R AT A A i o
BEATELZ R AN TE, B AN LA AR e SN T8 7, RS 2k
Jimngatt, NTHCRETSMELUE, RGRAEK30% L L.

AR R R X XA I RETE A T, BCR IR AR REIR A A R BERIA
TR BRBTE PTG, DU, SRR B WL A
IKEEREIR — R o Ty 58, B W B oS (0 rh R RESR R IR 5T . SEELRE R BE IR
£ il TN N VR o 1/ E M /70519 2 N ol 1 0 ) N S ) P 2 S
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R — P B 3.

Hor,  “Zia” smiRaedR AR T %, AR Gl O, 2 22 b BE TR Al R
RS, “BE7 WA =DZRK, —REEEARRE, B IR LG B HR,
BEURME BRI AR, LEEGNRBASAILE SRR —RARFEIIH, AFRGEHR
a2 B A R BE RIS 2 B R EARA TSR, SKBL R AR I BAN ], X B R 5
R RIGE RS, BRICRGE A =R 5, A el i aefL.

R il A N NI i i WKL N I B S SR T % NN PR R E 5 N =
174 ARl Al AR RETRNT 0 A SRR N A JE BBV B R, DL Bl
BEL HIR . BORARRMEA BRI Mo Bl A2 DU O R85

P2 Gr T B X Sk il 5 A REJREC B T 30, W Tk X . PR IX . B A d s
WA LA 7 A7 E R e g M UE A kb 7e, MBS 9 IKFE R LR G BE IR, Fr
TR (R BAT RAROLHAANE 77

K 4.2 a8 IR N R 5 TAREIT R BT 2R,

TIAh, BEXE T REVR I M 2 Gt A sz AT IR A R 25 M 4 0 R S T AR AT AL SR
B, AIRHIBITELT, SR A 2R E LIRS TR/ X, SEELR B RE R
WO RE B TCZ2 AT s AR IR KR BE LR s 55 b e BN I OL R, IS 1 2 BE R [8) e F 5L
PR A S FLR RS, SEEL 2 AEM 8] e & il BL5F s AERRE 0T, A H g
R4/ 3/ /R e S ) REAOUBE 1/ BELJE B0z 4%, SIEBIUHT RE R L IR I 2 4 1) 2 A

B RGBT L 77 2 48 10 3 [F) R K- 5 R OR O REJR AN L 7347 Mk R e e 3
fledt 1 F g N PR R B AR A SR B W] S R A7, BEE BT BRI AN Y, w) LA
IR, R VA B 2 X BRI, AT AR SR X BEJR AL R B 1 BRI Pl ik
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L2 o

B R EHEHIER BT A RS

PRI R . B EACIE R N R SR AEE A2 —. BREACIE M %4
BOR L TRESE T T s N R AT RS, TN BN A AT ik — b S AT A
W70 MR . SENE (S 2 1 SRl I Al SCIRAE R S5CiE, K. B A

B, BRI REREAE . SRR SO RS R B A . FE I -
TR ARSI A R, G A R S DR Al vt P 2 T4 B AR, TR RURE B TR Y
s 565 C-VaXER & A WAL ) 8 o 55 LS U Rl Rl S 0 4%, DR B B g b
SRR N R REAT R S DL S 2 0 i 55 SE pR 3R, LR RE RS I 1A AL
BTG BEAENSFEE, mXARNH SR, $E%E%%%E% HER

WAGRAT N BRR . FRIANE IR RIS B WS, B R R T i B
VAN R N S N I 8], LR A0 . R DN S A TE R R O ] g

k

K 4.3 Tt = A B 3 25 B R G HE 2L ]

EHAME A EE (K4.3) ZAgl. 114 B R 5lEM R E & R BCR
AL RS EREEE R XA . BT . AR, MESCE, B
PL IS+ B B S = 7 VR, DLss it L e AL 55 Mk o 52
#, MEER e, RUdE. NTEAESREEOR, RS ENHRA 2. fHXm
AT IRSS, TGRS TR B3 2 B R S, 2 LIl S0 B B2 B 0 Hh 2 5

B RE I G A R G EA UL T LA EE IR

(1) SEIMEITE HAZIE G DL, RO SEm B IS S AT A B B IR 55 i &
S AL ¥ 2 OB AN AT A B it IRBE RS B SREAR O, WSSIE S B
%, K AR R AR OUE R, B RAE I M FE R AR, ARG MY
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2 I SR L SEIN R SRR A S B IR 55, dR e e Atk e

(2) PRGBS S, DSBS, REACERE: B ACE XA E s 5t
friitl, D SZIEYE, RESCERE, 4EREAT R, SREASERCR

(3) FErmiEpg Zathne, W SEHEHOE R I 42 3 i A I 150 2 SN
MR AAT RS DL, RBER B BT, WBE . o7 B RE, R AL (K25 B B
i85 O Rk il o

(4) SR BTSSR oM R 38 I 4 % o AN I A 25 S I N2 42
PR IS DL, SR AL A5 EALE B SRHUIRSS, ol 5 2 M i

(5) D3y A BEAR M SCRE, AL T A i@ AR A R el e Pl A7
fi e BRI A, Dl i S i B S 1 D PR M Sy, AR AR 2@ MR AT R

T, EREMEASNESRAGRGENES T RN BEAK. o
TE. FEMEERGEMEGREERGE. FHaDRAANEHE - PMHRERNK
JEiRE. T BB AS WIEMEERK. R P EER], a4, 45
ZAE V@ NEIE = SC NS IE 1 P 5 ¢2 ST IR i A

K 4.4 % = B RE D [F) % FE i 2

ﬁ?%ﬁ%%%%ﬁﬁﬁmﬁu@?%ﬁ TR EN— AR -2 W~ DAL —PF O B 1o
DM, TIEERNLEE OB AR R 2 QBB OB, RUEE
I R A5 2 AR ﬁhﬁﬁ& KRG, PRIER AR AR, IRE A M s A
T FHAFRPEAM L K E LI AT RANAT, 5o Jm 25 250 - T -0 ) = ZEVE T
e, RS BT I T T B R VT R AR T 14%, e e Bl IS 1] 98 2020-30
orel, WTTE BN B N EET7.8%.

AR, B NATDR A8 fr) @ AL, FRBhR 2R R e M Y 52 38 4% [ U AN 2%
HIFERR, Hog R R AT ST AT R AR R WK W] AR R
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RSB EE M, BeWsHE— P EARBRHESG SR B AR 00 Al AL REJR 2 AT A
AEVERIAEREVE, BTN L S G R W i qr 28 22, SR 25 FEsE, A
AT AR 21T, AT 6 ZEAT T A sy 4 L n] FE AR RE R P R 2] e, Q4. 5
B

H Ao A ahy 28 5 ml AR BRI DI IR 42 ) AU B 7 B LR LA 1) X8
SIS AT A REIR IV R ;s 2) & R AT A RN A GF IR 3) T
foft L DX AT 2T R IR 18 R B3R 2 5 Al A BE DR P R 42 A

FLBNTR 2R A AT 3 F R ORI BE A R R A i AN AT D (8 G ger AR, A )50 X
TelF AT G BN R B — A SR BB SR M J2 AT 7 T A R 2, R
R G SE Y SR 45 R G B RG] RGN st R G, i AH B 4 o S R
7555 % 48 v I 2 ) ) R 5 P Rl e, SR R P S TR Y R iR AR 5 20 A AT A
PRI R PR

Kl 4.5 HZhi 4 5 A 2 LR P R 4 )

4.4 B reth EIEHIEFIEI T & R

TP HIRM o BRGNSy, RIEAE N HIE KR, v 1 RO
—RRHECE A AL AR L, RIS LRI S BORHESY S5 2 O R 1M SR AT RN . AE W
ST, 5G. N LR miHHEHARSEG TR S, JyscBl 8 fefliG 2
T HORSHE, A e hlidEsn L H B EEs b, EERE “Tik4.07 L RE
St “ b fliE L A TR o HAR W RIS < Tk
20504505 7, WHGE Y 7 ELIUE BEAR SR AR L B S 8. Mg, B b
fefilig, SRS L) . R B @b, W4 6 i ol IR R RE R e i,
TAVHEBEAE NS AR T B, @it xt T B R TR . LB REE A,
SEPL T AR E AL AR R A AR L b S S A R R SR
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SCRFREAAE

B 4.6 £E 3 L) A R M BRI T A B Rl G T
b5 A RS AN BT, YRR R SRR, i b i S A s 70 A
B, BT REAAR AR, e TZEHm R A, SHERH P ER], AT AN R
R B EHE R AUE BB S B A, EHEL RS EHIGETE S
NEMEEE, BAGERREARM. BN E R, FEEE B AT IR 5
PGS RE . RSB MERR. B EHE VR Z T EE, DO GG 1R At
W%, UL 3 B S itt« DAIE BLIER O SCEE R DY ORMRF AR, 7T A 28040 7 i
WA A RO RT T a R PRACBE IR AR IR FE, X HES il A% A T
HHAAEEZ N
WG REAIL GRS N TR A LA G W — Mo % BoRTT %8, KR EX 4T
HMNTERERA MM —J5im, LG DB e SRR /1, $RptE
F AT BEE IV IR R R, DG T B SR R R AT b, SEILR fE
W TIRE . AR 5 2] AR B I e 505 B M G 258 rh 3R IS i 15 8 DR v e 5
RIRCRAUER T . 3 — 5, G RN RESEIR I E 2 BRI I 5. A%
8N R BEAN RS e N A A TR 2 i e 55 2 AUOREIHE Pty A 8 RESORAE
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N o B G R REBOR R e il 22 U5 T A Ak, B35 N TR RE A BT R 514 %
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