A SR 3L

v VB —A ¥ A7 User eXperience %
LT X 5 HIHEAAERR S AT L DR

Development of an Automated Menu Planning Support System

that Considers User Experience Beneficial for Well-Being

i

L BRA7 RS T80 IR LA
2120040 Yt H F&

TREHE WFE 152 80%
PRHEH: FH T (20254) 2 A






?
b

13_%_

daf

iLs—E

FT1E IL®HIC

§L2AMRZEDEM . . . .
§ L3IARGSCOMEE . . .

F28 UXZEZERLIBALERZE
§21 =AY ZYUX ..
§ 22 ZHMEEIL Y U CORIMER . . . . . . . .

§23 R VLAY EBT—RNE .. ...

FI3E UXHPRMEINBZZRTL

§ 3.1 HIRBZER U MEERERERR . . . . . .
§ 3207 —&OuMWE
§33mYRT 4 2GRS .

B4E REFE

§41UXT—XRDINEE . . .. ...
§42UX BEBUMBRIMERR .. .. ...
§A3IBBI AT LDWMAL . . ...

BO5E BERRILVICER

FBe6E HbDIC
SiEE
BENH

13
13
16
18

22
22
25
28

32
32
35

39

40

41



2.1
2.2
2.3
24
2.5

3.1
3.2
3.3

4.1
4.2
4.3

5.1
5.2
5.3
5.4
2.5
5.6
5.7
5.8
2.9
5.10

NU— MRIBEREDA X— 8
REER DA A — (RFREREL) . . .. 8
BOWLWEBEOL S EXR=IFI6] ... ... 11
BMEREEIAAE Y A Y OB [7] . . .. 12
Web 227 LAY ZDWMAL ... . 12
EBERTDZTVUAF—[16] .. . .. 14
QY RAF 4y ZEIFGHDA A= 21
FMEFEREICOWNT L L L 21
BIERT7Z VTV ZLDARXR=T 24 000 26
SMOTE DA X—30 . . 26
BERTFIEDORIL . . ., 29
KEBZT—XOW 33
RGBT . . . . . . 33
NRU—NMEDOHTT . 34
WHERAULEEC X BRRDFEIR . . . 34
22— 1DEFATHEDOHERS . . . . .. 37
22— 2DEFAIMEDHERS . . . .. 37
I—Y3DEFAMEDOHERS . . . .. 37
22— ADETFAIMEDOHERS . . . ... 38
22— 5DEFAIHMEDHERS . . . . 38
2—HF6DETFTAIMEDHERS . . . . .. 38

i




3.1
3.2

5.1
5.2
5.3
0.4
9.5
0.6
5.7
0.8

BRI AEIEEEIR . . ... 15
B U=F— =% . 19
EFOVRHE (KR o RER .. 35
FEED tREDFER . . . . 35
EFVEME GEER) OHIRER ... 35
BERDCBREDRER . . . 35
EFVEMIE (FFBR) OHIRER ... 36
BHIRROMEDREER . . . 36
EFOVAHM (FE) OMRER . . oo 36
FIEDtMEDRER . . . . . 36

il




CE—E&

il

PUR ARG IZ B W THW SN2 HFE L il 5 DX LR 2R

G =)
J NHOERZE DA €
JNBDEK Q;
j NHDIKE B;
J NHOEERHE (TR BF
J NEERAHE (LR Bf
FNEHDO 7 LLX —E#H x;
§NDHET 3 EEEER 2
RO HE D
Lo R
B O Q@
RERDE N
F—RZN— 2 FDOEME S
F—RZR—Z FOBEMES d:1,2,3,---,8
HoO®= k:1,2,3,---,3D
KEBEROES 1:1,2,3, N
MElOHR S m:1,2,3,---,0Q
LY EOERS i:1,2,3,
i BEHDL Y Y OLEI Yi
i ZBHDOL Y ORNL T 57 ki
iIZBHOLIVYDEXK TS o
i ZHODO L > ¥ OFHEERE T;
i BFHOL Y OERIR Y — C;
i TBHOL YO a R b G
i BHDOL YO UXIEHOHEEMR | Q;
iFHHOL D mFBFEHOMEIOHET | ¢im
iBHOL YO mFBHOMEE Cim
iFHDOL DI HHDRERDALHT | ny
I BHHDOL DI FEHDRERDORE fu
dFHH DO EM% Zy
d % H O BM OIRFEHANL Wy
d % H O BM DfEEL My

v




IELC®HIC

§ 1.1 AMEDOE=R

B D HATIXEHIETERRDRCRL L, FICBAERBICBLWTE Yy Y 77— 7 >
ANT7—=RRY, FBRTEHIANT —BELRKEBENRoT2ERPERTE L5172 Z
DI XY, R TIIAEEEEREZES ALBBEIMLTEBY, ZOTH L BGEN K E 72
eI o TV AEEEERE, BEECHEEEE, B Gl A LAY, HA DEEY
ERRE L o THIET 2HERTH D IMMEEESLVERE Wo IR ARR 5 X
TVRIDD B FHIFKEDR - KRBT &, EEEERO Y R 7 hE % 5.

A IEEER O RHEAY 2L, Z DFIEDIR 4 ICEITS 2720, HA DAEIFOFRTHIS §
H53 DS BICER O, BT X X =B FE L, EIRDBN S Z A I3 TicmicBb
LZEBICEITLTVWAR Z D2V, 207D, RO FPHBIEFICEETH D, FHINT VX
DN BHOEBWAETEE RO FHICIZRIAERNVER L 25, L L, BRIt L W
AIERBICBOWT, RENT VR EEE LBEEZBHES ZLIZZ2LDOREICE o TKE
REH2 TV 3.

Bz, @ = O FEPRBNIBEDLN 2 RKIETIE, BEOEMICH T 2R SN TED,
FRICEHEEZH T AL 25 RN, KEIMRED 235 T, BT EMICHES
CEPHATLES. ZhDAEGEEEREZI SR T VR ZED I E R Zo>TW5. 5
BRI M TERPE R T 52— T, Kt PREENDHELEERBT L, KENT VR
B L -BEERNRINAED HiEPRD SN 3.

RETOEEEDIL, REANT VAR S Z e PIT TR, FIEEE OIEFPEN 2 I
WO FEEZEERTILEND L. FHZ,ICLWHADHTHHDENLEE X 5 Z 21T,
R R R WRETIIRERAHEE ) fHRICEFETLEVWRLE. Zhic kD,
KEDMR- - BEIE, EEANOHEENREINS. REEENMETE 2 BHEIRMS
37D, BEED ORISR DHNE. 52, AEPHADELATHHRELE LWV
IMDEETDH 5.

CDEIRBROFTUX (2—HF—2 7 ZARY T R) ZEMLZEIIERRS X7 L0
BANBEEE 22 FREZL D=— XA bEIAA—Y F 74 XENTARERITO e T
XL, REAT VUV RERL DS D, KIEEEBME TE 22 FRICERT 2 Z 2
AJREIC72 2. BMOAF L3 X, AMOMEHE X, IR ICHE L BHERER Y, KEDOFHEE
ZIRBLL 7o > 27 20X AU, BRAZIERR O BES B X 4, R 72 BAE TS D MEHE X
N5 ZDEIRIATLE, KEBLOABEZRFT 2 L FIFIC, KENTOBREED 231%
LU, EIEEEROTHICEHIRST 2 Z e 3 HfFE N 3.



§ 1.2 AHAEDE

HKBEBNT VAP IZBRALEER T 2120, AR X =2 —DASDLER, ThZzho
KREZCEWM v ) —DERY 2 DERLEZER T ILEND 5. FHZ, ICLWHEOH
THZZE Z 2D 00720, BMPOREZMR IS HAGDLEL Z e L VWKL
BNA DV 0. Fie, KEFRR IR 72 ilF 2 KO R EE T, FRIC, D OREFIN R E
NI VADRBWEREEZREMET 2 Z e HENTH 2. L L, BRZIERICB T 2 B2 A
L, FE D32 D RN T 5415 Z 2 032 W, ZICRIUCANIC L - T, BB E
T2HNRENIRERERE L o TED FICKETOEBFEDNEHE 25 Z e N2 0.

AT, 2B ERIRGE R T2 ¥, N AR T BB 2 4H 5 2B 121, B H o BT
WWBWT, RBHESLEMEBHOHE, X5 ICIEEMOFESRHMOMEX Z2ZB LN S,
IS B RETEENIRD LN TWVWS. 2O Fat RIZIEFICHBZEL, DR LT
IEETH 720, ZOEHIIREWV. TS XD, BV EREBIZIEE ICAER K E L R
WEACRIG T Z DARIDREE L 725 TV 3 [3]. WbiZk & Tk, BEIBRED HEAEED
HFULTH D, BENBEEDRLAD—ETH 5720, BEONERRKEL T TR, BEDLF
HIZEoBIRIRET 2 2 e RDHNB. 2D XS RBFIGTIE, BT 3EHMEL2E
B 3 721 H A ZERBFEITHOI TV B, ZIUTHEVBR RO EREAE AL TV
5. BE-AN—AD=— L CTHAIER DR D 5012 — T, ZD/-dDEBEEDR
Wb EELFEE 2o TNW5,

CDEIREREE X, RMZETIX, BOEROBHZER L, RIFRANCKENT VX%
WMo 7-BELRMT 2> X7 228K T 5. BRI, BRZRE 7 — & %2 5z, FHIREE
REM RN, X HIAE & D BRI 72 EHRSC B I D W Bl R R 2 BN R S
5ZrHIET. 207 R —FIT XD, RESLHEPLZ ¥ OIS T, FiZ 51 IR
NT Y ADENTBHEEPRMETE 2 X 51285 . B AERD72DICINET 57— X121k, Web
FOBEDOLIEH AL RO ATZ LAY I Lo TED R — X 2IEHT 5. BIKRY
W20, BRI AT B F DR, Hu ) — R DB X, BM Z L Offitg 7 — &
HEETE. ZHICED, BMOaAZR M T 3 —< Y 2ABERBLIENIRRAREE 2D, K
FHCHBLVWAERORMENERTE 2.

F 72 MAEDLEZHNRELRE Y Ul Z2ER S 28, BN 7ra ) X azi5H
L72IEE Y — MBI 7 LT ) X4 (NSCGA-ID) 2L, R 28R 3 5. 2h
WKED, KBNSV REZREENS S A D= — R TREEING. /2, 0P
AT 4wy 7R SH 2 VT, 22— — 2@ EICEFHE L 2Bz i o < UXIEE (f : 37
DLRT X, BMOATF LT X, RFHEHICHE L /28I Y 5 2072 ) 2 TFHIL, Z0MR%E
REIOBVIRRICKMEX B, 2O7 70 —FICED), 2—F -T2 I28—VF 74 XN
T=HRSZHEE S FIRE L 72 D SR D EBIDIF AL B o T2 BHEIRM T2 TE 3.

RANCIE, KRBT Y ZAOWMN - BHORMDS X D RN OMEEDE DD LD,
=Y —D=— R REC S NTBRAAERDERENS. ZOT AT 22 XD BRALAERUC
o BRI FRZ BB L, RIENTOREIED 2813055 Z & T, EEEERO TP
TR 2 BAETEOMEEICEHIN T 2 Z L 3 HfF N 5.



§ 1.3 AN DEE
AREHSNIRD L DI I 5.

FB1E AFROERE HINCOWTHHT 2. R TIEIRENT ¥ 2ADBN-HRLZ (ERK
THZrDHELXY, HEITHIIZIERT 2 2 2 OEBEHICOWVTORT. HINEHIR
BEEELEZZHIBEEN 7 LTV X802 X 3575 BEBS L ERICOWTIRE T 3
kiR 3.

F2E LHWEENIC X 2 HEENTIERS AT 2 0MEY, Yol —A Y7L UXIZD
WCHIHS 5.

F3E UXEHZEZEBLEBOIEROMEYL, vl 27 4y ZHEROF O AZ SIS
%, F72, AMETHWBHIBRER LT 7 9HFR—Z2DT AT MIDOWTitHT 5.

F4E RBEFEOFTUXHET —XDIEEH T &, NSGA-IIZ X 22 HWRELIZX -
THOEZERL 2 NEERICH 13 25071 O W TEtH S 5.
ZDt%, BETEICOWTHAT 3.

FEHE HEFHEICESOTHBBNMERS X7 L 2R LT, EBICEIOERZITo 72
WREZRT. ZLT, AMEOREZRFECL > TELNHEENEETHI IR

R
F6E AETHRRTVWIERTFERZ I LD THET 2. /2, SHBROFEIIOVWTR
N3,






Rt

UX ZZ R LIl ERZY

§2.1 TIIE—T>JUX

Uz —A 7 (well-being) &I, AN DO, AR RIADE 2R3 cLiGRY 728
RTHY, SRR, R, AL 209, BEFER 2 QI 23 5 B S 2 2 J0th 7R K245 —
RN, v = b — A 7 3B 2 @BIRRRICE E 567, AL E 5 OATHRICHE L TV
%7, DEIINCTREL T0 22 #ERANTHES L TW A2, 2 U TREFEINICZE L TW S h %
LEULHLIERTH 5.

TV —A YT DFEELBERERE LT, ULFOHONRFEIT 6N !

o BNV TIE—1 2T BERNZATREE, WY 72 RS8N, EBEE, + 07z iR
BE SRIMERE R T2 e AEATH 2.

o FFHMNUIIE—T2T: XL RADEH RIBNLE, RY T 1 7REIEPHOEE
& ODEREIE N 72 & R ORI ERRER L7125,

o BNV TIE—a > ME L DRIFRBR BT E iEEYaIa=T4 L
DOBRMY IR BN BEANDT 2 — A VI RERFERE5Z 5.

o ANV IIE—A 2T BENLEN, INADIKE FBDFEREZ L, HEFRIZ
S 7 2V —A TR EREE 2R

e HEERRE LUBHNRRR: AL HCCOMESLHEICIR>24EZ2ED, HE
KPR 2 Z B HN Y 2L — A4 V725D 5.

DL, vz —A YR ZHENTH D, B—DEBIRESCHERERICREZNS B
DTELEL AP ERLERDOPTLED LS ICEE, POLSICHTEEZERHL TV »
WS It REUENICKMT AR TH S, /2, vzl — A U I BBERP T
DIEME, DEEIE Y XEIERTBHBICBVWTHEERIBEL 2o TH D, HEEMICIZEER
DERERLEIEWMEE 2R 27200 EZEr LTHAHINATHS

A—HF—TITIVRARVIVR (UX) 2iF, 2—F—28HRY — L 22T 28R TE
LIEER BRI TBERTH D, 0T X, 2%, MEEREPEELRERE KRS, UX X
BB OBENZ TR, 22— D Z20RFEMES Z I L TENLEIMREL T
WA, ENETHREICRT B0, ENFFUTR ML RABLAHATE 20% KT 5 LH
e TH 5.

UX DFERHBRERL LTRERUTOHDONEITFHNS .



o HULVRT E: BFY — U ROEKMRERENES, 22—V =25 Z e HNZE
KTCEBIDEIDLPEETH 3.

o MEM: 2 —F—0EAR 7% NI RELOEHICTE T TE 20, BIEICHERF
R ATy THBI VP e hRkD SN B.

o HREE: 21—V -2 ZMHT 2 THROLNGHEERPEN. BIFL UX 21—
P E R Ll 28k 72 5.

o EHEME: ALY —EUANLELTHEL, 2V —DROLLTHEHTES Z2hK
HHNS.

o RIBARIG: 2 —F =GP I - X Z2EH LRI, YO X5 REEZHL 2.
VDI 7 A VR EMRRREN R RS2 5 kR 3.

UX X, ®WFERH — AR —F—ICENZTEIEL TV S0, EAE TR EE
EEOLNDZDEVWIBEDIS, Y—ERATHA VR —HF LV T 4T AL, 74—FNy
IR EEELUTH EXETNL 70t X TH 3.

JIIE—a >, UX,BER 7O SLADEE : VoV —4 Y7 DEZFII,
I —F OGN, FEH, 2, BENRIREEE R L IBER e 2 F 2B W0»WT
FEHWCERTHS. 707 LT, F2—VFOMEIRESY LLF—IHR, £I55E,
MR 2R E KM X B/ L DIRBZITO ek o s, BRHNY L —A V7
WHEOLKRBEONSG VARER LN, AP LARDHENLZEEZ Y E—FT38MD
RBE, H2AEORPD 2EET L IO BHBEZERM LI =2 —EBXBETHD, Z
NOFZ—FOREKNBZT 2V — 4 VP RA LI IFERETS.

UX 1, 2= —=DWAER T 0 7T 225 BORERICHRIED 2. 22— =D EHY
D=—RCEDLELBHEREREMHRIEON, DI IRETEZ ZPEETHS. &
KRR Z VK- N TEIRENT VAEERBLDOD, 22—V —DIfFAREREEICY Y F
LREZITH 28T, mEENEED, MR HAMetEXNS. £, BFHOERY
HWLT, 2= —PEHOEHEZEL 6N EH5RULITH A 2RO ANS Z T, KEN
RIAEEEES 2 DAEETH L. UX ZEMELBER T 07T 1%, 21— —D v
N —A4 v %A LEXY, @ENBEFORE ST A2EERY —LERS.

JIIE—1>T 2552 UX TH1 2 DH

RAYVRITILRRAT T
I—H—Af &R —7xz—2 (Ul) OBCE: Headspace R Calm D K547 7V T, i
BHINCEBE T 279 A UL TWS., SV TRV A 7T bR AHEN,
I—HF -V I I RAEREEZ, A VR IARRAZHE LT LTWS.
R=VF 74 XERE: 21— —DEHICEDLETERLy > a v B2 DAL X T 514
BEDIH D, A PLRALNWZIELTzay 7y o, HELERTY A VX —
FBEREMN L > TN 5.

749 bRAT T
EFR= 3 remedbEZ: Nike Training Club X MyFitnessPal T, 1—%—®



HEERLRP HEEREZ 77 79X v ¥ ah— FTRIMMLL, EEZE TR TL
TW3. 7%, EHINCEF R— a V2T & 2@ E AN D 5.
V= v UiRE: 22— Mo —F - R E2HF LD, FrL I EBELT
BOE o7 DT AREESIRIEINTE D, BEERNOEREZED 5.

V=2 v )L AT 1 7 DOERHIRKEEE
HMHARE D b 7 v %> 7 Instagram X° Facebook 72 ¥ Cl%, 1 HOMHKMZ b7 v
7L, HIRERMZEBZR 2 CBANFRRENS. ZHUTkD, #RIRFEHZHCZ
EMTE3.
fEERA AR DIRSR: RIFRIEHRIC KEZIS ) REDV A4 Y X—=1FRIN,
I—HF =D HTOMEHRNZERTZ L2 LR oTWV5.

EJdY—XD X kL ZEFEEE
R CEHZERE M Amazon DX S5 RT T v b 75— 24k, FEmOFEHSCRE, 1R
AR ) S — 2SR R L TED, BAROANLZHS LTWVW5.
7 v —7 v IHEE: AR, BORRMOERe, MEEHAEN N EONS Z 8T, 21—
P32 DEEHE LN 5.

mipEREITY—EX
MR - BERAOIE: GIEMTO7 TV 2 7% A FTIX, RELT x> MRHEMA
FEr=aryREbhTEh, HRPHECEELRDH L2 —YF - e iko
TW3.
it niA ¥ 2 —7 = — X EHELRIREZ R, BERANICHEZ 2 VX —T 2 —
APREENTWS. fIZIE, FE VA XPEEEZTRL, @i T EICHERME
TE&ESL51%oTWVWA.

FEEEREY-I
A7) =) =R =xft: MEEEEAHC, RZV=2)—=R=28ET27 7Y
YA FBEZTED, TFRALDFALITEEENFH IR TWS.
HRAR<A RAJREIRA VR —T7 = — R RGN D 5 21— —mFiz, XF3A
AR VB —T 2 — 2D, BEHEE I AR, XTELY —ABMEEEI TN 3.

=L TIE—T2T
EFEEHEEPID AN/2F —24: 749 b2 RTF =20k K€Y GO D XS I,
F=LTE L THVDEEREEELZDTE2IEDNTE, 2—F X LALEDD
fRREHERF T X 5. 7 — LA NOZEBESIIND, MR EFN—2a Y REEL T
5.
T — X DIEH: ~NVRT 77 7)) e OHEEET, 7 — ANTOSES) & D5 8%
Xh, 2—F—IZHTOEBIREEZERTE 3.



§ 2.2 ZHMZ#ELL L TORILIER

Z HREL 21X, THIFGRGED S & BB OERE ZHASDOE TP EREH T & &,
Z DR (HHBEED Z&H/D, dLAERAKICTEZL) THS. ZHNRHEILOF S
L CHBEHLIC X 28R H 2 T TOEERBIHIRIN S 22, B 2EL DICHEN
TRV 2EEZ R e TEHIeDDH 5.

RECHEOEED 1 o LT, HASDLERELIHENZT SRS, RO HEhk
VAERR S AT 23 EEINS. fAabeRELREE 1%, KL RElod T
< DFERBOF D5, & 25H (ffifl) 28 d L TEHEHDME lAEHLE) ZRkDE
TH5b.

BRAZICB I 209ty LT, [MHS OB ZER T 22, a U —%2 DL 5WillR
T30, FEOKREBREZRIETHEDL SWVWEIET 20, hEp¥EFonsd. /7, HHN
B e LT, FAERR oR/MEEANDRELF DR, R a Z + oMbz 3% 5
n5.

Lo L, MHAeebEREbEGEe, BWEED N — P4 7122 2B%0H 3258
MH5. PL— A 72X, MrziEseiloMrzk S HENZWEKROZETHE. B
HEFNE TS5, —BINCEI Y —RBEFICE > TEOMEE X EN S0, 1K
EHOEZ TREBICKENET S, MIEREEZERL TX A =y M 2TRIE, BOMEED
W5, ZoGa, Tehue ) —RgB4EE v TER) OFREN ML — K37 0BfRICE -
TW53.

HHBEE DS b L — P A 7 OBRTH 255, —H O HIBERORAMED 2 WIdHEKRILDS,
7 0 HWEE O /N FE 72 3R ARICEWEE L NE T 729, B—HRNORELFE L 1%
Hieh, BROEBMBEBE TN THZT LI B—o0RERES 2 Z L IZRECTH 22 H
HREL TOEBRTIE, L — MRERE I B2 EAT 2R0END 5.

R — MRJER X, B2 EHNBEEE-Z 5 & Lz = icfio BB B2 b
XN B BoTLESIMRDZTHD, LR BIENS. KT, L — Ml
TREVWEIREDZ L ZHR IR TV S,

F/z, N — MRERIZRINCIZ 1O 22 2T AL RSERE 2255 H00F
CAETHDEID, BHEERD. XL — MREMBOEADA X =Y 2K 321, BROD
R — MRiEfRE, BB Lz 2B N3 iERIE, SL—bRE 7 1
Y EMEN S, FERIWEZ DL - RETR Y FOHLLEEEIRT A 2ICRED
Ths.

F7o, —ENCRECEEICI, FEITTREFEE E WS, filFSRMA % 7z 3R o AT
BRORFNRERZ . BRERE X, Z00ATIRED BWETH 30, EIT
A[EEFEIR IR TEZ - 212, BRI BWRICKR A LR O R WO Z e Th 3. Rk
R0t U RN RO iR 2 1%, ISR 2 72 LB o T e ek T, /b Ruv
fRCHZ e PRIEINT VR DD 5.

KPR LA, EEIEHICRER TIN5 Z 2320, Lo L HWEEED MBS
THIFEEDMESTH 2 IEMEHHEFES, HEREER BV TiE, B
W & O XAE R L 72WIEEI, KR & WS TERG % O TR RER © X0 %
LEDRZ.

Rz EEET 2 5ED 5B, fle LGEBH 7 VT Y X272 HWTHRELZ#E < & w»



®

Ml — T

L ]

L]
[ ]

L ]

ML — g ®

2.1: XL — MRHEBDA XA = K 2.2: fRERDOA X— (b FifRmaEit)

IGE, BREBBORIA R EEBTLIHEND . BREERIZ, KTX5LERA
RICKED T %5, L2LETERE T VR LERICKE ST LE D /120, HEENNEY
BRI X —=RERDIGEDZ N, ZOMIciE, J#Et713) XLD 1 DOTH LR
NECRE NEX, WERCEFREZIRIGHE 28R H 2 X Tnws. 22T, ZHW
RE(LRTEDOEARLZ1TS.

ZEHNRELEEDERL
%EE/\J%E{KF%%017 T = (231,372,"' 7xN)y fl('r)y 1= 1727"' ,H%EE/JB@%‘&Z LT,
ge(z), k=1,2,--- m ZHlfIRHFRE T2 &,

Hnnggnze {fi(x), fo(z), -+, ful2z)} (2.1)
subject to gr(7) <0 k=1,2,---,m (2.2)

DESWCERT RN TES. K (3.1) TEZLNEINT MK ER (3.2) DHlFY
Sz L7 IREECRIEL 3 2 M % 2 H R RELRTE & .

R, EECRE Z < Bk A R FIRICOWTEHIA TS 5.

EmELiE
EOoHERIELY X, BT LTV X L0~ TH D, WHERNREZRERICE - THE
MZ2AWEZEFEREPITI TNAITY RLTH 3. 208 EZIHURE, Mo
REZR SR ¥ D, BISEARFATRIE CIIBE B2 8 { 2 b 3N E# A T LR
PUfREERD 2 Z e BAJRETH D, A RRELEEICHEEI NS Z 2 N2V, EoitE
fLiEO7 ATV X L1E, LFORT v P THERENS.
1. WIHAERI DR  fER L 72 2 X7 FLVEZ T > X L4 RK.
2. ZHEEBE L EHEINDORZ ML DZET R L TH LUWERANRZ LR AR,
3. RXIME - BHFONRY ML BRBZEORY MV EMAE DY, BT L WEMEERK.
4. FEHIRE © HBBOFMEICESWT, KR OER 2 HRE.
DT AT M (B L AR, DOREYE) 2SN 2 £ THEDIRT. £7
HEALIRIERRE, JEMATREZBAE T L CHEAAIRETH h, HEDZ K ORIETH
REFET 5.



Nelder-Mead &

n+ 1EDTES» 525, nKL1—27V v REMOEBUERRKE f(x) 252, 2D
b & T f(r) DERIMEEZMDICHES TITRD 2 H5TED—DOTH 5. HETEBR2OD
BE, 200 FE ED 3D EEVIIEL LTE X, &7 MLoHBEEEFTEL,
HTHERANEL 5%, g, 10K, IHE fho400FEENrZVWBET
5. ZOBEEBEDIRLITO ZICED, 2TORER/MEIGES T TN, 20
TV XL ->TED, BES VL v 7 RERT A —NEE TR TV AS.
TN ZLNOEEZFAT 2 LTD L5127k 5.

TR - RRMEZ RO THA Z H OIS .

LK RO R YRR T AN X S I E.

e - BB D % R A~ E.
fE/ T TR TOTERZ LD RUZAD o THE/.
INSLDFIEREDIRT T, 7Ly 7 2Lk HIBER O B/IMEIZTDOWT
W<, Nelder-Mead EIETHE a2 X FMEL, HEEBEHELT-D, ERITHrDEKEE
D IZIA FHVWs N 5.

ZENNFEREIL

% HIk FEERE L (Multiobjective Particle Swarm Optimization: MOPSO) & i3,
Rt OFiEEZ HOTZHRELZ B TIETDH 5 [2].

PSO &, HRRZEENICBNTZ L DR TZHWTHERZITS, HAREDO—ETH D,
P ROBIUCEWT, 1IEPRAZHERTERD, ZE2TH-o2D LWV ER
T, BEZH5RKEKERRT I, HhOEDIZFRR L 2D 2w S Rz oA
L7 VT RLTH S, FFEREICE > THROFEREZITo TWAHEET 2 3.3
IR

MOPSO OHARRZ 7 LTV X 41%, PSO EFEFRT, <L — MRIEEIFEL, 5
FTOHBMND X 5 ICRERENIAS > TIX R WD, NFOREMTD S personal
best, K FHEARTOREMTH 5 global best 2 ¥ D X 5 I1ERT 2 000EE 72 5.

F 72, gbest (3L — MNEDHN S, BN S EEKRD 572012, fRZERITO
BELZE BL, BEOHEVIPOLELMNZY Y T V7T 2 H5EPFET 5.

ZEMNELT7ILIV XL

ZHIEL T L2V X 2032007 FIIBE SN B 7TV R LD THD, £H
B LRTE R, 255 —{b 3 2B80C &> C, HEEOBEHNREICSE L TR Tk
DZeThHbd. A7 —{b3 BEETIE, Weighted Sum 5 Tchebycheff, Achevement
Scalarizing Function 72 €23 D [4], HT% Weighted Sum 135% d AT, {HAVE
BICHEANIZ LEEZ GG L, AA7—(LLRBEBUEE §23DTLRoTWVS.
ZHWET V) XL 30HUE, IR, ZERZER, FHliROER, OB v
i, BTEAEZHETETHERDIETEVI 7TV XLIZBZR>TVD.,



§23 RILAEVTICLZT—2NE

BTE, cookpad 27 7 b, BOWLWHEE, K772 — 6] REDREL YA b
LN YA POZBEFET L. Zho0H A MiE, B, REomS, fEeR
B, EFXRPRIXZEOREOY ¥ Vv, HESHS O, SRRy ORI 2 4 7 R
OMIMEIDHTTE ZOMEI O, PO TR, B n ) —, FHEERE, S5 TR
TORBELZEDEBRMN L P EH A MBI TW3S,

LYEHA FD1IDOTHEZBOLWEBEORIL >V, LY EOEIRDITE > TWVWDER—
PoRER23ITRT. ¥z, ARSI EN, BEMREORIK, ¥, RERkGE
¥ OAfikS B A & S H PR H L R L TW 3 B E R L TWd Web 34 F H1FFEL T
W3 (K24Z81R) .

AIFFETI, BRZIERS AT AICBOWTEHIREREZ AT E D W0 I §l#EAD
bR ETERT 2720, RN OEINTE 3 REEY TEX 220 ERIATVS
BEOREL Y EYA 2oL ET—2 2083 5. 7, BRfiEEREzHEEL TV
% Web %4 »TH 2N X A EEHER WS4 b 7] 225, BMEZD
it D7 —XEBET 2. 2, INHDT—XEATLA Y WS FETEIET 5.

AUIL1EYY
A7V AY 7R, T2ENEL, 2OoBHMNCEOETINLT2Z2Th5. i
12, Web b T — X 203322 %, Web A7 LA Y7 IR TWY
5. Web 27 LA ¥V ZORMAUTOWVTRI25ITRT. HacRy—1er/mnrss 3y
TTRIZLAY Y Z2HENET 2 Z 2T, Web 77— X DINEIZ D7 2 FRIPRNIZ K
TE I HIJRD AT HET D 5 .

A7 VAV TP TWBEIEROTEICIZa—) Y INb5. ra—y > 7el¥, Web
RTERA A4 P 2KEIL, [HEROREPLEBLZERARIERITO 25T, Z7u—
DUTERIZL AR DIEREINEFETIEID 22, 7u—y Y eI HER
ZHUTTVWE—HTRIZ LAY ZIXEROMENCESEZLYTTVWAS.

F7z, BRESCAHEEL, HRCT X 2RMELTINE2ZdHh, ZOFEIHbA
TWABHEHHAIXAPL EFHENTWS., 70— U 7R 7 LA ¥y 7T 3RS, DER
THHRD APIIC X o TIRIEX N TV E DY I0E TR T 2 2 e RUNCR 3.

Web 227 LAY ZIZEIZTHWSENE Y —L e LT, BeautifulSoup4 %, Selenium 73
5. BT A VRRRYDI ) v 7D, <9 RIEDLETL Web ¥ A b=, JavaScript T
FLRENTWVWS Web R=Y DRI LA BV 7T 5 E Xl Selenium BSHVWSLNTWS, 21
5D Z HE L L7V Web B4 MZIE, EE TR LA ¥ Y 73T % % BeautifulSoup4
DRI Z EhnZ .

Beautiful Soup4
BeautifulSoup4 &%, Web ¥4 b LD HTML 225, HERT—XRZHHET 27200
Python ®Z 4 72V T®H 3. Beautifulsoupd TRAZ L A B> 7T 2, IR
D Web R— %26 HTML ZEUSG 3 2 B2 D 5.
HTML ZHU§ 3 5 /51 LT, [AUL Python DF 4 77 1) TH3B, Requests D get
BA%=°, Selenium O page source B Z S5 R EDHENDH L. LD HFEIL X - T
Bi§ &7z HTML 7% A + %, BeautifulSoup4 @ BeautifulSoup BE%X
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R 1 AS + =mE

mEHE (RS

(a) R A X =2 (b) Boh 2 ¥EXR L BEAME
2.3: BOLWEFEDL > Ex—If] [6]

WIS Z 2T, BeautifulSoup A 73 =7 W 2ER T2 2N TES. ¥/, Z0F
T2 b6 class BT A2 2T Web A bORXRELRFREMME T 5.

class MR T 2 & EIZ, =T OLODDOEZZTIST 5 select_one BIKRe, &I
EIOFMDIT RN TEEIFT 5 select BIEL, find BIEZ 035 5. select & find DIEWIXE KX
BIEET DRMEDIBEHEND 5. HiElE, CSStL 7 XEHEE L TERLEISL, BE
iZclass BREMEF—V — FEIBEL THRERL, class G T 5. 260K 5HFL
J2Tag A 7027 VTHBIEREDPS, WETF A FDAEZEIFT 5720121, get_text B
PHHT A2 THIET AN TES.

Selenium
Selenium &%, Web 7' 7 V¥ O#E%, HEHNERIET 2 Z L ZA[REICT 5947 5
VTH5B. LR, Web 77V r—2a> DUl TAMNEo7D, JavaScript DT A
FETA2HMWRETHEINTWED, 7X MAMNZH, WebY A4 Do —1) >
®, A7 OHELRY, ZRKICO @ THHIA TV S.

A7VAEY T LRV EERIE, 120RBIZOX 120D CSV 774 L THHEA,
REFEXINS. £, BMEEET—XIZ12DCSV 7 7 A U TRTHITS. ZhoD
CSV 77 AN%E1DDT—RN—RIZEHEL, AL THAT 2 BERRERS X7 40
AT =& LTHAT 3.

Web ¥4 "B TFRA 2R LA EY 7T 58121, Python Tt L7277 v 7o 4%
3 %. £3, Python D74 7FVTH 3 urllib - T, HED Web R—I D URL
ZET LT, 77€RALEEOHTML 7—2 23 5. X2, HTML % XML % f#r
THIENTESLPython D74 751D 1-DTH 5 BeautifulSoupd % FH W\ T Web R—
NORVEREREZTIGT 5.

oL ETF-2FlicgEn T i MEAE, BMoT—20oMB e REL, 20
MElO B & RFeHANL, BROEfitg 2 &, SMkENc 22 B8HEZ 2 THHE L, BEeH
MBAR 2R LIEILIREIET 2. LI PTF—RICE TN IMEL & BMHEitg T — &
CEENDMEZEIRS LEDE IR, BINISEWSRET 2 23D 255, 200M
REDOXFHNEINEE =B LTSI WO HELERZEEL, HEUENLEWELID D

11
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LV NEYFEE R A I & 2 (iR HERS = L<ESNBESR

HOME / #XskgDWRIERiH: - fEHER / 2H L TORLIE SR ER LTS,
N ” 5
y . Bk Y & <] ~ ] ) = L 4
20 B K5kg 148 g = % y ,
(kA HERS / 383295 % A Lod 200 com  BaBacwm  248. e 396 cwon 1980 com

FOEE EDD LI=Es

BENERTE L Do CERTERUTOET .

* O E E W

) i e N EE= T= TABMREDS = HOREHE LT

e L BE S sSEOBZE BESEINE mIES =5 TR
4,350 (w400 4,350 400 3,790 (300 4,150 (300 2,150 250
=) ) =) [ =i

X 2.4: SMAEBIAEFREY A - Ofl (7] & 2.5: Web X7 L A ¥V 7Dl

REVWHBIC—HLTWVWEE LTaRMNOFHAELRZITS. LEWEIZ, BEOEHFICHW
Python D74 72 VBT, 774V FDETH 3 0.65 ZHW3.
XFOBEUEZRIET 2121, Python ICBERETHEEH XN TWE 74 75V Th 3 difflib
ZRHET 2. HUEFEZL, B IT23b08RO0L1Bo5EE, Savy by 7y
A N THIZERTHOBEMDHTIVDNE, ZOMBRLTHMRET 5. Z0BME%LE Z
DR DffikgH 7= DEE X7 L A B2 7 L TEMMIE T — X X— BT 5. 22T,
MELUERETL &5 L difflib & ZOHEMTHIZOWTEHAT 3.

diffilib

diffilib [ 3 X FHEEZ AT 5 7212 5 python EHEE Y 2 — L TH 3. difflib i, 220D
XFHNDFABIE % R8T 5 SequenceMatcher 7 7 X%, 1) A b6 F—7 — NIZHEM
U735 2 i 5 % get_close_matches BI#U2 ¥ DIEREDH 5. SequenceMatcher 27
7 A&, XFARt-0ERT 2@ T 250 2kE e D, ZOIREH LASCFHIOH]
BRI L THRBROUEEEDIRT, Y a XL bR =y Frrend7id
VAL LT, XFIOBELERRUM Y ZDRR%ZITS. get_close_matches B4
B, FEDF—v— NIZEUL XTI EEIRT 572012, < v F I8 WLFH
E, Y FIELILFINDY A MEEET DI1ENIZ, vy FEINLXFIDSE, Lk
MO ETZIRT DD, AR EDO—BERLRHIXRRZ T 20 EDIEE D AJREL
RoTW5.

FOaRIWINER=2IvFUT
difflib THWOHNTW A TH B 752 2RIV b RE =< F VX, 2DDLFH|D
FLEZHET 272DICHVLNE 7 LTY XL THS. ZD7 L3 Y XL Ratcliff,
Obershelp IZ X > T 1983 4FITER I N/ [5]. D73V X4, Ratcliff/Obershelp
Pattern Recognition & MHINZ Z 2 dH 5. 2 DODXFHN S, Sy DFEME D,, 13,
2K
D, (81, Sp) = ——— 2.3
(51, 8) |S1| + | S| (2:3)
TRIZENTES. 22T, K, 37y FLEXFOETHD, D IZ00S51D
#HHE D, LNISEWIEEEMEDE L, 0V EELENMEL Ro T3,
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UXDERBRENE AT L

§ 3.1 FIRBZEREL X552 BRILIERK

MRS 2T A1, =P - AT LADPHEZEREZLHED T3ROS X7 A4
T, =P =N AT LWL TEREHL, AT LANZFDIERIE NS ERT T
HAZIET. ALY, 2—HF 133 AT L MEEE T 2RETERERITY, AT A
FZDBRICHDSWTUHEZH#ED B, KX DOBAIER S X T 4 TlX, MEEHS X7 4
ZIEALT, 2—=F =27 L AFXF—HIRBEERB LU ZERRTE 2 X5 LTWa3.
A—HF—PRA R -T2 —ZAFEL T, 7ULAX—IERPEEFIRICET 252 ANT
2%, AT LIZDERMEREE AT RIRET S, 2, RIA4X—FMFHLT, =
DDERITHE D SV — MEEZFAREL, HNT T IR ZRRT S Z e bAlEER. 2
AZED, 2—F -3 XD EBRNPOFMICHD D= — RG> T2 ER T 2 2 b
TE 3. FBL BT B3 ICHT-oT, NTEoTIE7 L AF—2abametis
BERICKAHIBEZEE LTRSS W0. FHIRE 213, EA OREEIREE, R DIREE
WKELETHr ) —ESRERFIRTI2BFEOZITHS. BROKREIIGL TH 512
FEDHIBR %2 i1 2 7= B, MENREROUERRA T B I ER WD DERE R
H2lXlznwTns., BEFREICE, AEEERZIICHETIRROT LD, #BEZ
WrT MEFE) CEMINGEIREBRZUET 2N TERLD, T TITRS L R
NGB ITRAZ B X B W EDOERD 2. FIREICIIEL REENLD D, JHEIZ
HolebDZEIRT 2EDND 5.

BHEREEEFEEERGROEARTH D, GHHECILRIZELEZHSICEELVWES
BEZBHBT 20BN D 5. £, BHEEICXZFHIREZ, BoTwaExITE-T
FIR T 2 REBREVPELZGEDD . R, BFEEICL > TPHRBENTE 2144
EEEREENT 5.

¥EFRT®

FERIFE X, 4 V20 20 FLE Y DR ERVERER RHR K T & MR EE D <
WK TH 5. FERFT IR 28z onTEB D, 1RBERFEE, FICHDRE
FoTHPBHEOBIEZETL, A VAV VDREZEZRLUTHIEST ZHERIRTH 5. 2
BIFEIRIRIEA > R ) YR IER T 2R TEROERRTFIZ, B8, HHRERE D%
TEEEICEER 3 2 WIRAE IAZLAERE 2 00 D FIE T 2HERIFTH 5.

FEIRIA 2 GE T 2 7o DICRICIHEE L 2 I UV I R WRERIIR KLY, BE, B
Vi CTH 5. RAKIEIIZEWTIX, 1 HH7ZD ORKIEYEBERES 100g LN §
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BTRFEND 7RE - EFAZVED. ERSERLED

[MFEFE
o
3 L
& -
5P g, heE (£ SETEE AU iz
(E—Fw)
‘/ 82 “ L
% . = ol —y
F—EXE BHY LH WS ALY 91Ny R
B T LY
<BH = =& *= |A NPT ]
> —

v -~

ESrelyl 5355 PEVNDE WAZ  BSF hva-ruy =3
3.1: BET 57 LILF¥— [16]

2 RAKACYIHIRRAS, AR DB IEICERE & 2R 5, BERRIREICBIT 5K
KEIHIROEERFEH XA TW3 [11]. T2, IREIBOVTIE, HAARFERRYES
2 & % L IEE OBEE 2 NEHETE T A ILXF — D 15~25% 11 2 % Z L MR X T
5. ¥z, BYIRHECE VT, PERIFORIEY X7 & DEEMNBINT ZiATX % - 7
F U ATIE, BYMHEDEIEEERX 20g/ H %8 X 7= 56 B2 K NMEM DS
HohTtns,

Bl

BEE & 1%, BIROREKKRSLRMENE X5 2 e THEMOE X HEL R 2H[XDZ
Y ThH5. BROEEEE—ERbNh2 e, HET2 PR WEENZ L, BEER
REEDODNDIREIZRD 2D 5. BERERENIHET L TEEEITE, AL
HHIR, BHBAHIR, 2V v afRREOBERELZITO ZIck D, BHREREZSOE
Mz, 1BEBMEOSIHEL THT 22N TE 3. AL EOEEE %R
THILICEoT, BHEEKTRODERO—DTH BIR-AEL, &Y VIGEDOFRER
BT 22 TE5 [12]. HABBEZDTA R74 2Tk, 72AEXL BHIRZIT
LA, 1HOLAXK BEOEBNEZEERE YD 0.6~0.7g £ T 5 Z & oS
RT3 [13].

F72, HooBREEHIRST 2 22 IcK D IMEMERL, KBRS ) X2
KL 2B ZebhroTWnad. HABMERDA K74 T, BlEHEEEDOR
HENEL LT, 1 HOEIED 3g U E, 6g IR TWD [13]. %72, &
BEEDME RS2, KAOAH Y Y LOHEMBIETL, TED Y » AIMAE ) % B S TaeME:
Db, LichoT, AV LHIRIOLE 2%, MiEAH Y 7 LfH5.5mEq/L L N%
HEWZ 1 HA Y Y LA8HEZ 1500mg MU NICHIR 2 08285 5.

FEERESIE
FEREFEL I, MRPOBEHEDENEEEDL SHNTREDZ L 205, T O
IDLavzxyu—l (EEaLx5u—)), HDLal x5u— (FEEalL X7
a—), PUZVEI4F (FHEE) DfEOWThhPEFEETHIUR, FER
WAE L e g, IREEFEER, BIREE(VAERE, FIOOHEZEN OIMEEZE O R
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x® 3.1: FEY 24 EER

BRA B s FEEEE &mE
T-AIE<CE(R) EEELEL ERFEELY 0.6~0.7g EEELREL BEELREL
fEE(g) FBIRILF—0D 156~25% BEEERL HWIALX—0 15%LUT | @EELRAL
Rk (g) 100g/BELTF BEELAL BEELREL EEELREL
1B (g) BERL 3.0g/BLLE6.0g/HUTF BRELL 6.0g/BkiE
B (2) 20.0g/BXLE wELGL 20.0g/BLE 20.0g/BH L
AU D L(mE) FELEL 1500mg/BUTF BRELHL 3510mg/HLELE
ILRFA—I(mg) REHL RELL 200mg/BUETF BEHL

HFe2BEETHS. aLA7e—L@ENEINT 5 e lifDa L X7 a— U Eh
ERL, BEREENEEMLTLES 2D, aL A7 e — LOERER T 2%
b 5.

¥/, HARBARELERIC K 2 TEIREECERR RIS PRI A K54 > 20175k T
X, 1THOaL 270 — LOEIEY 200mg T3 2212k, aL2A7a—LKTR
L, BEEFEOEELEZIC ZEPIFTES2 LTV, F2Icd, BEFEE
Wkde, 1 HOBYMHEOEINE Y 20g U L3221 HY72 ) offEDEE
BZMIAINLF—D I5% AP 2H#EL TW2 [14].

mIE
I ¥ &, DORERA I N OHEREAMLE O W3 hp R 2 8 2 T LR L 72 IR8E T,
2 EIMAETIE 140/90mmHg M L ER SN TWS. SIMEDHEN TV TEIRAEL
DT v, BIAREE(LHEE Z o 7 E300L 2 & 1Tk & TREIRD B 5.

EIEOERK Y LT, EArEfIciBls 22 ick2MELADRERER 25
7z, WAHRPINE 72> TWs., HRSMEYRIC K S EMERETA F74
> 2019) W2k By, EMEEOREHELZ B 6g/HAME LTWaS. £/, AV Y
LFEREIEINC X > THEIMEF T > TIEE FRIRE2RD 2. BEEHEEICXS L,
AV LDEBEE% 3510mg ML T 2 Z e R TWS. X512, 1HOE
it DIBEE % 20g DL EICT 3 Z e R I AT VWS [15).

BYI 7 VLAX—%2ET 2N, ERPHEVWES ICHR 2 BMEREST 2 [BRE
L Db b, BREEEL, FERERZBYZRETS2Z28THD, HIZIZ, SI7LL
F—DEERMAEETN2BMEEBNLEVWEREREE TR EDRDIFONS. T2, K
FEER T 256, FICEROBYI 7 LA -5 358 13K EBNT VAN L 72
2HENRHEZDTHERTIVEND S

AW EEZEDIEIIC, HIREEZNEL T2EFEEERE RN, EEEERE T
L7z 0N, ZLAF—2FoTWBANTHNT Y APENZELHE 1 X5 & 5 Ek
VAERR S AT LR T2 e 2 HNE T 5. AR TEET 2EEEEROMELX L
Db DERIIITRT. MR RBEAIER S AT 23HERE, SE, FEREE B
BRE 3%, £/, 7LAF—OWREHE LT, EWEREZSFIZEEILPIV, HDEWV
FRERIEDZ <, TRERMEL & L TRREBEHSHLEINTWS 7 MHE L, TREEFEME 127
FT2HDL LTRRBHERXINTNS 21 MEHODEF 28 H Y T 5.
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§ 3.2 T —XDOREINIE

0y AT 4y ZEEGHZAT D 7o DI ER T — X DORTLEIZOWT, UROIERZTT-
7. ZTRHOFEIE, A7 LAY T LEBLOERE D LI12, ETADHEYNIFE T
X T—RERBETLODERRAT v T2,

BMOBEDILE

BRONAT o 72D, BEZICEEN2BMOEEEZRHHEEY LTRSS Z /2. BRL
BHRERAZ VLAY L, TAFNOBNLICEG T 2BMBH 20 5 2R L. #il
2, TR TERQE ] xRy | REDOBMZIIZEL, ZNENDBZDEIICEENT
WB S % ME (172130 TRELE.

ZOMHEIZ LD, REMDPZDBAICFET 20 LRV ZIRINCREE L LTRkA
55127, EFANBMOEENERICY SHET I 2HETLIeNTESL. £
72, BMOBEEIE T3V 7R 7] [17)], T= AT &M [18] 25F 12 L TITW, 40
DEMPFEIINTNWS.

SRIETED STEEEOAT > b

I, BOLICEEN 2 TREL D L ISHEHEDREE Y > b Lz, TR
HENTWRENE Bl TD2 TES TS RY) ZVANT v 7L, ZR2h Ok
VB ENL SWOEETZEOEFNERITO DR ZT-.

CORHBEERT 2 Z T, BB CIUIEEMED, IR S VOTFM
ML EMPE Vo EREKME B2 2N TE S, FAHEEEOEMNZ T IUL, —f&RINC
TR R R 2 [REMED D 2 720, K v ) — 2 Wo iR E L A S b
TOMT2IEeMNTES.

IEFRRR=F A L IRESHEDH#H

Python DFEHEZ 4 75 VT % reld, IEHKRI (Regular Expression) % {# - T F4)
DIRZR, HH, BIEZNRINATOI DDy — 2, EREREZMS Z T, FAEED
ATV NENREINATI e TES.

e re.search(pattern, string): XFHHP THmANI—ET 2HD 2L, £DO< v F
A7V bMeiRT. HIZIE, FHHENEEZ RS W05 L 855 REDHGEZHE
L, ZOABXEOHFIZZEN TV E0ZHHNS.

e re.findall(pattern, string): —HIT 23 I RTOHTZ VY X MEATERT. Zhz
5 22T, BIZOPCEEN D TN TOMBEEE (W2 1FD) kY) il
L, ZOHEEHA LI LNTES.

e re.sub(pattern, repl, string): —H T 2E I EIEE L FHNCEZHZ 5.
OBEE 2R, Bl STEEIEICBIE T 2 T — I h B IcE T a2 v
MTES BRI, THE<) = 7Y,
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e re.split(pattern, string): /SR —IZEDOWTXLFHNEnEIT 5. FHHETEZ M
LU T, e ofMEEE 2 @5t 3 2 BicHE»7.

e re.match(pattern, string): XFHIDILIE DD K — T —T % 0 2 TR
5. ThERHT 2T, FHEEELNXEDRINCEST 258 ICUBITE 3.

ERRFEOEKXBRER

ERRRE, FFEDNFINRR =V Z2ERT DDDFETHD, INOEKR LK
BETHDIL>TWVW5S

o UFJIIXNF: ROEAWLRIEHRHOMKER L, XFZ0HDE. FlIZIX, "B
DHE"RRDI"E Vo XFIN e ZDEERRKRT 5.

o XANF: WEDEMREFOXFRHD, Thzeflids I & THMRAAZ— V%2 XD FER
9. BRI, . BERO—XT, *FERMOX TR EEYIRENSE e 2R
K9 5.

o HEIN GUIEIM) : O 2fE-T, ZV—ALLLD, BTN RT 2B TE 2.
PIZE, (BD2I17:2) 1%, s 43 EL) OVWTHRII—HT 5.

o AN (XFIVTR) : [ NTEBOXFZINELT, ZOHDOWITNHILDXFIZ—
BT RE—=VEERTES. FlIZIE [D0WB1IE Ty £7203 vy £7213 T8
W—ET 5.

o #DIRL: * (EFTOXXFH0EDLEMEDIRT), + (ERTOXXFHA 1 ED E&EDIRT),
? (ERIOXFR0MEE/E 1 EHEDIRT) REERHES 22T, XX—V2EDIRL
MRTE 3.

ERMRFEDA) v k

ERBHZHES XV b2 LT, UROERIBITONS. EHERHEZMS 22T, Bl
RE—TV—FRBICEZ ST, (FED R =V EFOXTFH) S TE7—8 b HIHT
5. BIZIR, TD5 2 &2 2ECHEE—EIcHE T2 Z e, /2, #
BOFHEEELr E0XE» S, FEOMELRRICHH T 222 TE, REDT—X/IL
HICHHELTWS., LYURFMAED T F A MRS 2 2 2T, IEMERN TED 5]
THREMELXINT—&% GHHEEO ST v b)) KEBRTEZ. 2Tk, EFAH
MECTE LT — R BT EIeNTES.

ZDEO, ERERBRZEHT 22T, #ABEEEO (& —2 2 HERNCHIM L, 77#7
DUEf R T 2 Z L ASAJREIC 72 5. BRCHERZ D15 & FHF TR 2 kT3 2B IEH
WERT.

REZREOHMHIRR
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LAY 7 UL OERICE, REZREOHN (FIZF, Tgl ® Iml)) BEEFIT
WBZEeRHD. ZOHMNEZDOEFICLTEL &, By UTHET 2BICHENEL
5. D, KREZBORMEZ T EME L, BAEZHIBRLZZ. Zduc kb, Bk zHRE
ROBEHENICKFETICHRTE, IOIBIET -2 LTI TE 2 X511k 5. i
Z1E, 1100g DER] 1200ml DA —F ] LWnolzF—&Xmhe, HAZEDERZ 11001 2004
WS MR BIED AZFEH L TOlmEiT5.

Python ® 7 — XML 5 £ 75V pandas I21%, DataFrame &9 7 —XENHEI N
TW3. DataFrame ¥, RIEX (J7&F) TT—X2EHTEX2A4A 7927 b THD, 77—
X DEMERCIRNT Z AT S 2 TES. FlZIE, Excel DX T Ly Ky — M7
TTF—X%&WS ZEMAJRET, (TAIZ 7 7R LD, T—X%EMILEDTRZL
MTED.

FREUIT e HN 2 F5 D ZRTHEE T, BUER XA R EDRRZ MO TR 2B Z e nd
TE3. KEOT—XEMBRINAREL, 741X ) VIR EE R EDHBICITA S DT
FIME DS E .

applymap XV v RZE o> fc7— 212

DataFrame N7 — X Z L3 2%, applymap XV v FZMHT 2 Z & T, &Lk
EDOBEE —fE#EHAT 52 Z N TE 5. applymap X Y v FiX, DataFrame £AIZHEH X
b7, REZBOHMNHIRE Vo ZZUHIZE L TW5.

fiiv 7713 DataFrame.applymap (func) OJETHH T 5. Z 2T func ¥, &EI/VITHEH
TR ET 5. B AERONHEZ HEITEHTZ 2740, RKEDT —X 2R
NI T 2 FRICHEHT® 5.

applymap X ¥ v FZHHT 2 Z & T, KERED OB ZHIFRT 2 BEEZ HEIEA L,
BHET—2 e LTIV 3 AT .

Bl 7 5 Y DRE

BRI, MRt X aifH (FAR, BE, YBRY) 2RI 7 I 72BELL. M
V. ORMIRFENICHEOWT, TN ORFEFICY T 202 HEL, KEHIrn7 52
YT BZE, BB THE) 752701 %, BEDOBIICIZ T 57022 %28
ET 5.

ZDEIICT BT, BRLDPRETIICCFEZER o TW A0 S R ET LI
HEEZZeMNTES. RETIC K> TREENAESCKESR, JHHERFMIEZ 2[R D
L7, HEHEEZRBLEZOMBPTES XSRS,
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