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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 Y — 5| REDREL Y A 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 /NI TAEIC X B HEHER WS4 b 6] 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: BOLWEFEDOL > Ex—If] [5]

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
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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 (6] & 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 o T 1983 4FIZER NIz [?7]. 2D 73V X 4lE, Ratcliff/Obershelp
Pattern Recognition & MHIN B 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,



UXHDBRBRENE AT L

§ 3.1 HIRBZERE L cXEERBILIER

WEERIS 27 Ak, 2—F -2 P AT ADPHEIIEREZSLDID T3ROS X7 A
Ty =P =PI AT LI LTIRREH L, P RXAT7TL20ZDFERIIIGCTZI0E 2R3
HAZIET, ZAICED, 2—HF -3 X7 L eMEE T 2RETEIERZITV. AT A
2 DEBRICESWTUHZED 5,  AEHXOBALIEN S X T LTl XEER S X7 A
ZIEALT, 2= =7 L AX—2HIRBEE B LU ZERTE 2 X51ICLT W5,
I—HP =N VR —T 2 —ZAFFEL T, 7LAF—IERCEERRICET 25ME2 AN T
Y. AT LIZDRGEREE AT RIREST %, £/ ATAX—2FEHLT, =
DDERNIHEE D L — MRZFFEL, BT SN 2R RTS8 dA[RER, Z
T E D, 2—F B XV ERNDLOFRICHTD = —RIZE > L EER T 5 2 B
TZ 5%, FRBALZER T 2 I2H72o T, NZTXo TR 7L AF—2ELEMPES
BERIC K AHIRERZZEBLRITUIZR SRV, FIRE 1%, EAO/EIREE, R DIREE
WKEDLETHIR ) —RERREEHIRT2BHEOIETHS. HIRDIREBIZIGEL TH 1%
FEDHIBR % 2 7= BEHEIRIE, MERNREROLE PR BB W= o DEERK
Hz2ldxlznwtnws, BEFEERICE, AEEERZIICDETIRAOTIILED, @2
Wrc MBFEE) 2SS aIlRBEZHRET L2 eNTERLD, TTIIRR L Hl X
NG EIREA B IRV Y OMELD 5. HIREBICIIRE A REEND D, JREEIC
@ok%®%%w?5ﬁgﬁ%a

BHEREEGEEREOEARTH D, GHECI LRI ELEZHSICEELVWES
BEZBHBT 20BN D 5. £, BHEEICXIHIREX, BoTwaExIIEoT
ﬁ@?é*%f@%&é% MBHD. K2, BEEECL> TPHHRPUAENTE 3 T4
EEEREZENT

VEFRTR

BEFRIR & 1%, 4 > RV ¥ 203 FRILE YDA ERERE TN ERA T & MR AE 236 <
WRTH 5. FERFIE 1 280z o TE D, 18IFEREE, FICHECRER
FoTHEBHEOBIEZEL, A VAV VORZERLUTCHRIET SRR THS. 2
RIEPRIAIEA > RV Y KT 2 R SEEOELRRFIZ, B8, HENER D4t
EEEICER S 2 NIRAERZAERE N4 D FAET 2 FERIFTH 5.

FERIR % G55 5 72 DICRACIIEE L R P AU W R WIRER IR KLY, IBE, B
Vit Td 5. RAIMEIZEVTIX, 1 HH7D oRKEYEBIEY 100g LR F
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BTEREIND 7 RE - EARSVE0. ERFEREEO

[MFER45
D
2 L4
3@ -
&R A 2z Z1& FEIEE AU far bt
(E—+v)
_j e L
%) . = ol —
F—ErR HBbUY [A¥a w<s F LT 91N 429
< BA =0T =(E *g |BA NF++ A
> ] P Y

v -~

okt v PEVD VAT  BIFr hva-tvy -3
3.1: BT 57 L¥— [14]

2 RIKACPIHIRR 23, AR BIEICHE R & 3256 R > 5, BIRFRIREICBT 5K
KIEHIROERENTEH X TWS [9. £z, REIKBWTIE, HABERBEYER
W& % L IRE OEIREE DEHE T ANLF —D 15~25% 12 3 Z e AR I TW»
5. £z, BYMHICBWT, BREORIEY X7 L DR ZRATX X -7
F VU RTIE, BYHBHEDFEIEIE X 20g/ H 2 X 7R85 58 BRI N EMR A
RonTtns,

B s

B & 1%, BIOAREKIKSCRMENE S5 2 & TRIMOE =25 2 2/5D Z
L THhD. BHOKEIZ—ELbN2 L, FET 2 WG ENEZ L, 1BERAR
REEDLNDIREBIZR S Z DD 5. BEREEREEIHEIT L TEREEIE, AL
BHIRR, MR, AV v LafRZEOBEREEZITO 22k D, BRGEREEOHE
TRz, 1BEBBEOESHEE T2 2N TES. AL EOEEE %R
THILICEoT, BRI ROFERD—D>TH BR-AEL, &Y VIFEOFHKER
BHT 222D TE 3 [10]. HABBEZDT A K74 2Tk, 72AEL BHIRZIT
LG, 1HDORAIXSEOENEZEERE YD 0.6~0.7g £ T 5 Z L HHELE
EhTW3 [11].

F7z, HooBEBWMELZHIRT 2 22 Ik MEMETL, RIBELr2ICh2 ) 27
PEL 72D Zebhro T, HABMERDHA F 74 Tl BliEEEDOR
HEREL LT, 1 HOEIED 3g Mk, 6g IR HERIATHWS [11]. £/, B
FEREDMK RS 22, KADAH Y Y L OHEMBIETL, IEH Y v AIMAE ) % 8BS ATel:
Wb, LiehoT, AV U LHIERILE 2%, MiEH Y v LH5.5mEq/L A%
HEWZ1HA Y Y LAEBEE% 1500mg MU NICHIR T 2 08235 5.

FEEREBIE
FEEFIEL X, MRTOBEEDEIEEEDL SHNREDZ L 205, MK D
IDLavzx5yu—) (EEalr x5u—)), HDLal xso—)L (FEalL X7
n—L), bUZUEIA4 R (FHEEN OEOVWIThIBREFEETHIUK, FERE
WIEC 2. IREEFIER, BIRE(CERE, FIOODEZE N O IEZE D fE kR
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& 3.1: BREY 2AEEER

YRR B i EREEEE &imE
=AIECEE) BEELREL EEEEL-Y 06~0.7¢ EEELREL EEELEL
fEE(g) IR NLF—D 156~25% EEELFEL MIFNLFX—0 15%UT | @BEEELRAL
Rk (g) 100g/BTF BEELRL BEELREL EEELREL
155 (g) BRELL 3.0g/BL £6.0g/BLTF BEAL 6.0g/HEK®
B (g) 20.0g/BXLE REAL 20.0g/BELE 20.0g/BX L
Yo L(mg) BREHL 1500mg/BHELTF RELAL 3510mg/B L L
JLZFA—(ng) REHAL RELL 200mg/BETF REHL

KFe%2BEETHS. aLA7e—LiEENENT 3 eilfhoa L X7 v — LEh
ERL, BEREFENEELLTLES 20, aL A7 e — LOERE LT 25
End 5.

¥7z, HABIRBE (L EZRIC K 2 TEIRECER RIS TR A K24 > 2017 4ERRy C
X, 1HOa2L 270 — LOEIEY 200mg £ $5 2212k, aL2A7a—LKTR
L, IFEEFEOEECZC Z PG TEL2 LTV, 13hIcd, EENEHE
k3, 1 HOBYMHOBEEY 20 A EIcT 221 HY72 D OffE DEE
BRI AINF —D 5% T 2HERL T2 [12].

=nE
BIME 2 &, IHFEHIE & CHREERINE O WS EHEE 2B 2 T FA LIRRET,
FZEE M T 140/90mmHg M E ¥ ERS N TV S, EIMEDLHWD TV CEIARIE L
e &, BIARTE(L DS 2 o 7300 & 2 TRk & EIRDSERN .

EIMEQER e LT, a8 s 2 Z ik 2 IMEEFENPKERER L 725
7o, WHHRRABREL o TWd. HASIMEERICK S TEIIEBRESTA K74
¥2019) 12k by, AMEFROEEHE Y B 6g/HARME LTWa. £z, #V Y
LFEEEHINC & - TEIMTEFIC L o THER IR ERD 2. BEHBHE IS L,
VT LDEEER 3510mg ML EEET 2 Z e RN TWE. X512, 1THOE
YriHE OFEECE % 20g A RI2 3 2 Z e R I ATV S [13].

BYI7 VX —%FG3 25N, ERPERVESWCHERERE 2B ERET S FRE
BiE b5, REEELE, ERERZ2BYZ2RET 22 THD, HIZIX, 7L
XF—DGERINPEENIBMEER LW REREE T2 RENRDITFONS. T2, B
FHEE T 256, FICEROBY 7 LAX -0 258 1213 KEBN T V AP EN L 72
B2GENHLDTHERT 2LEND S

ARG EEDIEIC, FIREZLEY T2EFEFERE BN, EEEERE T
FiL720A, ZUAF—2FoTWBANTHNT Y ABEN B 125 & S 72wk
VAER S AT L EBERT 22 2 HNE T 5. AR TEET 2EFEEEROBELZ L
Db DERIIITRT. MR R IR AT 2IFERAE, SlE, BEREE, &
BRe 35, £/, 7LAXF—ONRIEHE LT, EWVERZFIEEILLTV, H20
FIRERIEDZ <, TREFMEL & L TRRBEHELIEINTWS 7 ME &, REERMEL (o1
FT2HD LTERRBHEREXINTWS 21 HHDEF 28 FHE 5.
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§ 3.2 T —XDEINIE

0P RT 4w Z AR EIT S T2 DI E T — X OFTLEIZOWT, UNDIEEZIT-
720 TNHDFIEIZ, A7 LA VYT UEBOERE D LIZ, ETAREUNIEETE
555 TF—REBETLE-00EELRAT v I,

BMOBEDIWE

BRONAT o 7= DI, FBALICE TN 2 BMOEEEZREE L LTI IS Z &7, Wiz
BIRERAZ LAY 7L, ZREFNOBNLICEG T2 BMBDH 208 5 02 R LT, #il
ZIX, TR TEQAT ) IRy REDOBMEFZEL, ZRZNDZDELICEENT
WAENE IR fE (1 F£72130) TRIEL,

O E D, BEMDBZDBIICFET 20 LW EIRINCREE L LTRZ
X912 D, ETADPEMOBENMERICESHET I2NEFEETEILNTES, %
7oo BMOFEEIE TSIV 7R M7 [15], T= T8 [16] 25FI12 LTIV, 40 B
DEMPFEINT VD,

SAIETED STIEEEDOAY > +

Rz, BRALICEHEEN 2B TAEE D 2 ICHEEEDOREE A > b Uiz, FABTRICE
HEINTVWZEE ] TD 2 TEE) T &RY) ZVANT vy L, 2h2nOmk
VM ENL BVDEETZEOEERITS O EZ 1=,

CORMERIERT 2 Z 2T, BT EERED. AR S VWO TR
MR BEME Vo 2 ERE KX EZ 22N TE S, FAHIEOENZ TR, — &I
PR R R 2 AHEME D 2 720, KR A n Y — 2 wo MR E L A DY
T3 5Z8NTE S,

IERRFZF A L IREESFO#HE

Python DEHES 4 75V TH 5 reld. IEHFEI (Regular Expression) %o TXXF%)
DR, . BIEEZNRINAT S 2DDY — vz, IEREREZMHS Z 2T, FEEED
ATV NENREINATO 28BN TE S,

e re.search(pattern, string): XFHFTHRAINI—H T 2HAIEHL. ZDO~ v F
F7Y =7 M eIET, BIZIE. REEEE RS 5] 2 [R5 REOHGEZE
L. ZODXEOHFIZEEN TV I ZIHN5,

e re.findall(pattern, string): —E T 2 I XTOHI%ZV X MEATEY, 2z
s 2T, BOZOHICEEN 2 TXNTOHFHEENE (WD 5 [Eo) 7Y) ZHiH
L. ZOBEZBA S I ENTE 5,

e re.sub(pattern, repl, string): —E T 2ENZHEE LA LFINCEZHZ 5, T
DEBUE 2R, Bl ZSFABENEICREE T 5 A i — S BRI T 5 2 &
ATED B, TBES) = 77 v)),
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e re.split(pattern, string): /SR —IZEDWTXXFINZREIT 5, FHE TIEZ M
LU T, 2z OFRBEBIE 2 (@RI R 3 2 BicARh 72,

e re.match(pattern, string): XFHIDIEEEFERT DI K — N —BT 2 2 & MR
5, THZHHT 28T, AHIMESNEDRINCES T 255U TE 2,

ERRBPOEXRBHER

IERRBE, FEDNFINRR =V Z2ERT H7DDFERTHH. LUTDEAR LK
BETHDIL>TWVWS

o UFJIXF: IdEARNZIERKBOMMRERIZ, XFZDHDRE, Bl "B
DHE"RRD"E Vo T FIN e ZEDEERRKRT B,

o XBNF: RKEDREMREROXFNRHD, Ihefld e TREAAX—V% XD FIK
29 %, BIZIE, . BEREDO—XF «ZEMOX T2 0EM E#EYRIND 2R
K9 %

o FEAN GRAEIM) : O Z2fioT. ZJA—FLL7D, BN RT 2B TE D,
PlziE, BD2I1R2) 1 D2 £ T2 owFaric—87 2,

o AEIl (XFVFRX) : [1 NITEBOXFEFNZEL T, ZOHOWTNLDLFIZ—
BT ERR—VEAERTE S, BRI, [DWBIIE TH) 723 vy F72F T8
W—E3 5,

o #DIRL: * (HRTOXFA M EMEDIRT), + (EFTOXFH 1 [EDLEEDIRT),
? (EFTOXFR0MEFE/T1EHEDIRT) REEFES T, $X—V2EEDIRL
MBETE 2,

IEMRTFEDXA ) v b

FEHREHRZFES XY b LT, UFROEBETONS, EHRERREZMHS 2T, Bl
REF—T—FRRBRICEZES T, TRED X =V 2RO FH % 7 —80 12 X6T
X2, HlZIE, TRDZ ) 2 [E2) 2E80EEL —EICHHT 2 Z e ARERS, /2. B
BOFHBELZEONEDL S, MEOEELZRFICHE T2 N TE, RKEDT— XL
HIZHHEL TV, LYERHBAZED T F R 2T 2 2 2T, IFEERNR TED A
BmeEtahz7—% GABEEO LY > M) KERTEZ 2, 2Tk, EFAD
WHTZX BT — X e BT 2N TE 5,

CO kS, ERREEIEHT 2 Z 2T, REEEDO X — V2 HEINCHE L. 98
DHENF RSB T 2 Z L DSAIREIC R B0 RHCHRSZ OB D & TR TR % kT 3 2 B IEHR
WZHERZ,

REREOHEAHIFR
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LAY LB OERICIE, REZEOHN WZIR Tg ® Tml) 238FNT
WBZehHb, TOHNZZOEFICLTEL . By UTHE T 3 BICHERE T
b, ZDID, REZBOFUEIZ D ZHMHI L, B ZHIFR L7z, Z4AUTk D, B 2HER
DEZBMITKRFE TR TE, IOICHET -2 LTHRITTE 5 X512k 5, filx
X, T100g DEEA] M200ml DR —F | E\WolzF—&he, BEAZEDERE (1005 200
WS KRR BIED AZHEH LTl EiT 5,

Python 7 — XM Z {4 75 V) pandas (21X, DataFrame &9 7 — X @S HEI N
TW3, DataFrame l. £FEX (fT72%) TF—22EBHTELZ A7 27 b ThHD, 7—
X DEERINT Z FEICITS 2 e TE %, HlZIE. Excel DALy Fo— MZIZTER
TTF—X%EWS ZEMARET, (TAIZ 7 7R LD, T—XEMILLED T3
MTE 5,

FHEUIT e 2 F 0 ZX0THEE T, B X AN R EDRZ 2O T -2 2B 2 e nd
TE%, REDT—XEMBEINHIEL., 74 LX) VIR EEH R EMNHBIITA S DT
FIHEIED BN,

applymap XV v RZ@Eo>fcT7— X IE

DataFrame N7 — X Z LB § 2 X, applymap XV v REH T2 Z & T, FLVIK
EDEEE —FEEHT 5 Z 2N TX 5%, applymap X Y v Flid, DataFrame £{KIZHEH X1
570, KERBOHMHIFRE Vo ZZUPISE L TW5,

fifiu 7713 DataFrame.applymap (func) DJETHEH T %, Z 2T func &, &LMITEH
THEMEIEET 5, FVIMERIOUHZ HEITHEATZ 270, REDT— X2
AL 2 BRICHRHT® %,

applymap X Vv RZF|5 5 Z & T, RERED OHBMZHIFRS 2 BAEZ fHICEH L.
BET =2 LTIV T E]RTE 5,

R 7 5 Y DRE

BRI, BRI X N AR (MR, BR. YBRY) 2R3 777 2#E LR, B
VL ORBERFICESWT, 2D ORMFICEZY T 202 HE L, KEHZ D7 727
ATz, Bz, SIBOBNAICE THIR) 772021 %, BEOBICIE 7 7 7022 &%
ET b

ZDEIITFT B LT, BOLARREWICIS U R EZFi o TW A0 I 0 EET VICE
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3D R

minimize Z Z TG (4.2)
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3D R

minimize Z Z T Q1 (4.3)
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R
0<> oy <1 (Vk) (4.12)
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