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JupyterDEEENER (. BEIEARAID T A )L X ~CDesktop ¥2 Documents. Downloads &
ENFREINBET T, CDFMNS [Desktop] ZRDIFTHIILIOUVIL, E5IC,
FFAN—RDT AILS ENEICHER [Python_with_Jupyter.ipynb] ZRWT <ZE0,
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EE _EEBDIupyterd A =1 —/)\—m5, [File] > [New] > [Notebook] &i#ERU.
[python3 (ipykarnel)] EFRRSNTCVDZ EZMERL [Select] Z0Uw O UFRT,

1.3 Notebook®DiRE - 000 S ADZET
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TziRCellZBINT D EE (I, Y—IUN—DELD [+] RIZZIUVILET,

1.4 Jupyter D&Y
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Jupyter DERARBRDIRIESTENOM DI E BT, PythonDEARZFZ UE T . Jupyter Lab
ZEALTWBDAIF. XAZ1—/\—®d [View] m5. [Show Line Numbers| Z21 w2
ULTANCU. Code)LIITESZRRSEB TS,

21005 LADOERIEKRERR

211 X b

OXYMME. O-REFATVBAICHTEIAYE—TT, pythonh 7O S AEUTER
HURWBDTY, —MRIC. TOJSARAESTE#EDBIOXEEBONTNEITH,

EKREIZNERUSSIC, AEAEDXETEHDET, TOEKRT. IXA> MNITOY
S UEBROEBRER CRBEEREDEERXET, PythonTIE/\w=1 (#) (CHED
FEOIAT hEHFREN, - REUVTHRIRENEF B A. [TOERP(C/\vSa1Z2HBH
B>\ aBEAINOAT MERDET,
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print('123') # XDRICEK ZELAETY
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2.1.2 XF5]

IBERENFTRIRULED, SASNEXF(ICEDVWTCERDEEZSRBZDIDEDH
(C. Python (FXFHZEODWNET . XFNESIOINIOAT—23> () FrelFE 97
WOAFT—23> (") TEATRULET,

print('WXBCRET— 4 A/ HFrL D)
print("WXBCRRT—4 A FrL oI ")

WXBCRET— A2 HFrL D!
WXBCRET— 20 HFrL D!

INBSZFENDITDE. IAT—23a>N—VBEBRZRRIDIENTEFET,

print('WXBC"RET— 2 "AMFrL D)
print("It's cool!")

WXBC"SET— 2" FrL D!
It's cool!

2.1.3 BUiE

CY°FORTRAN/REDTOT S Z2 I EFETIE, BUBEZRD & E(CBEIQDNXFRONZE
[Bl] CEUTHREL, NS HATIENWDEEZIDIRENDDET. LHL.
python(C(FEHDEEENEARN (CHEBIRVDT, BERZFENVCWES(TEZRAT D
ITTEXFT,

UH L. RBBRYICIE, EREEB EIFEVNREL ZDMRILOENSGDET, BEERIC
BIEIFEIN. ASFRZIDRTNIRSRVEEHDET ., BENEDKDRERD
M FND (C(EEIEN type ZHWNE T,

print( type(1), type(1l.), type("1") )

<class 'int'> <class 'float'> <class 'str'>
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Python Tl&. WLWHOWWBMMANEEPPAETHE, FlRQRE, BECHITIEEZR(ICRIERT
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wE iS EBEYEERLE FEMESREELE  RSER
RlR % BB FEVINEREY FEVNREY
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FREBECHIDIEETIN, EHEF [+] & [x] (CDVWTIE. XFEHCTHUTEE
BESNTULET,

print("XF5E" + "EHLFEFT., ")
XFHEERBLET,

print("-" * 20 + " FY LY "+ "-" * 20)
----------------- 2 I I
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DSZ2DEHENTE. COXIBEDZEVDEFEEDHDEFED EUTEDIRD KS(CRD
Fllzo INMPATZTORTY, ATz O MEFRIDE, EHRTOTS LZDD
DPILRITE. ARBHEPIRAZHIRIT D CEETEXT.
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M DET, cNEBIC, AT MMODBREZESDVUEDFLL D, BRIE(F.
HDEREANSDRIBZEROSNIZHERREZEMAUE U TEELLIZEDTY ., DEDIFA
F-DDEZ—REUTEEINEOK T, UH L. CTNEIFTEAUBERTIES
DEBA. ATZIT U NI BNRSTEDIRMEEED TEO>TEELLZET ., datetime
AT O RTERR. ZDDORZIDRERDETE. FHFEDRZZ [OOFOOHO0H]
DX DX FHNC T DHEREN>. TDFEDERE., F1 LY — 0PI —FA AL UTERR
TRODIEREIRETT,

AT o RER. KDEHECIK. TNSZEMEBT S ETEDH I ERNRQIEEDIL D
a3 hBEEINTVWIRBEBOESLEXFI., TUT. COEHRQEEE" DT EHEAY
v REFUET,

ATZTORDAVY RZE[ESICE. ATZT O MDEHEEAV Y REEEUAR
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HFED xX° a DX SIC. Python TEREDREIZ T DEHOXFI,. AT 10 MEICEH
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XFEBENFT), BF. VA -XOATPOMERFT. L. RAID 1 XFIEIF (3
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HFT [x=3&ETFD. | DKDC. BHIRHEDBEZSZ D2 TOIS=Z2ITE
KRAEKL Python TIFES (=) Z2—DFELET,

X =3
print(x)
3

PythonT(d. LITFDLIICLUT—DODES TEHMDENICEEZRATDIZEETETET,
CODBITIEL lat. lon. site_name ([CZNT136.0270. 140.1104, "Tsukuba"HXA=NZE
3_0

lat, lon, site_name = 36.0270, 140.1104, "Tsukuba"’

[x=x+3] EWDSERETOTSZIRMPHTDANICE D TREMBNHDIEZTHH
BEULNFELAN. Python TlE. S x (TSN TUVDEIC 3 ZIMRTCEDZEFHIZ(CxE
93] ELWDXEUTIEULLEDIFEONE T,

X =X+ 3
print(x)
6

Python Tld. [la=a+ 10] EAURIEFERDN TEERITCEXT, CDLDRELEZR
BRAX EMHUFET,

a = 100
a += 10
print(a)
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2.1.7 LEECEBRF

Python (C(&. True & False EW\DHFRI/RME (5N UHHAHATNIZEE) Wb DFET,
NsEFENTNE (ELLVRKRDIID) & GRD/MDIZIIZ/RAV) ZEKRL. FMHAICK
DCUBEZZEIDEETREEALET, EREREF(E. ZDDERZLE L THED
BARICHED T. True E£J/=(d False ZiRUE I, Python THULWSNIBLEEEEFZRICRL
FI,
IEBEEF B

X<y x (Fy KD/PhEh

x<=y x[FyKD/hEn ELLEx &y (FELWL

X >y x [dy KDKE0

x>=y x@Fy XDKREN, BULEFx &y FEFEOLY

xl=y  x&yFEEULRW (FlTaun)

xisy x &y FRACATST O RTHS

xisnoty x &y (FRAUATZ IO BTERRL
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x (dy (CEFEND
ECHID KD ([CEBDEZRNSRDATZ T My ULT)

xiny
xnotiny x [y [CEFIRL)

HUTFoCellz@BEREL. EREEFZEOLN (ERR) Z2FRTLU. EBZHERBL T
=0,

2 > 2
False
7&$H. Python TIILEEEEFEUTDLD(GERELUTEDCEETEET,

X<y <z
BREULIHEE. TNENOERORIEEN RGN EBIER(CIRDFT., DFED. UTF
DEIDICLEZDEELTTY,

X <yandy< z

BRICRESD

2.2 PythonDFHENIAA TSI ILATZ O b

ATSINATZT O bER. EROBIENCXFINREZLARZEDTY . Pythonl(d,
URAMITI, BEREDBNIBRATSIINATZT OISO, TJOTSLDHT
SAF(CHIAE=NZET,

221 JRX

DR NS BBDERZFEH THOSBRICRELLMEONDATSTILATZT I RT,
[BR, B, ... ] OL S (CAFBNDRICERZFAND N TEY > TRIALIZED T,
DITOTSLAEETED ETBDRIIDKISREDTIN, UR MMIEH&HTHLERS
T, BRARBREDZBRICEDTENTEFT . Fe. BADIBHOEDZARBESED L
ETCEFI. LTFEWINEBELWLWIR KT,

(1,2 3] DU )

i (ZZDUZ )
["Mesh", "Data"] (XFFIDIR )
[[1.0,2.0,3.0], [2.1, 3.1, 4.1]] (VX BDUX )

[10, 20, "Mesh", [100, 200, 300]] (BRAIREIDEZRD'J R )

HELFERR. VXA BMIERICTKRATDCENTEFT,



EEF+ZUANIERATEVUANGERLE T, Koo YA NCEMERF x S8E
ZRAVD EUR M BBERER SNIZEDNESNET.

1stl = [1, 2, 3]
1st2 [4, 5]

1st3 = 1stl + 1st2
print(1lst3)

print(lst3#*3)

[1, 2, 3, 4, 5]

(1, 2, 3, 4, 5,1, 2, 3, 4, 5, 1, 2, 3, 4, 5]

DX MMSERDE R DEZRDGFAIDE E2A > TV IRXEEVWET ., UX M SRHEDE
REZWMOHETICE. A>TV IR ZAEENTED CTURMDBB(CMHITET. COR. &
HDEFEZ 0 ELTHAFT.

1St = [“;—;E", n_u) n:u) “E", ou u£u, "7._\", utu]
1st[0]

|$l

URX M SEHDERZFEHTMDHICLEETETET . AHOHAS TIHEENSS &H
HZET., 97%0DO5. 0IBFDTEXEBNS4EBTHD 21 ~ (U] ZHEHTEDOHET
(C(X [2:5] LEBELET,

1st[2:5]
(=, =, m

SEEIDOREDEMEUTEELZ (08I8FDD) BED 1 DPRVERMIDEEND &
(SEBLTLZEV, Fo. BHEDERZIMDH U EERNMRT (—DHIDCcellDfIT
FIXFELUT) REESN. ERTMOHEIT VR M THREHEIND ZL(CEEFRELEL
&3,

o FOIILZRT BNl EBDONIEARVNBIMELNEFEA. CNET. BEOMER
EZFRESEDDICEE print ZE > TLHRUEH, EDFITEZENNANRVICEND
N59. RENRRESNE L. Pythonld. O S AHDEEPORTRNDO TS &
= TOARE. HBAIVWFTHDERTDECAZFRRUET. CNZFHITDIE. FE
DEENS EDLSIMEZIFO TLINEE(CHERT D ENTEAREFTY,
RE. ‘RIDDIERED—DIEITTY,

A2 FTVIRZRAWCTIR NDERZIEEI D EEAST IS T ENFUVET, 127
D22 DEERLERDENCERLZH D, FERFVWINEBMRELETT ., TNENIC
DWTERNEDKSICTTES=NDN, ZFEHEELTHTLES0N,

Ist[:] 1st[3:] 1lst[:4] 1st[-2:] 1st[:-3]
Ist[:]
[':ni': '_I: I:IJ IEI) I'J 'E'J '7‘{'; 'tl]

DX PDBERICUXAMMEFNTNDEE. EFNTVD IR NDFEDERZMDHT
(CF, AEINEERTIEELFRI. FIRTUXMHRASNTNDZEL mixed H'5,



[200] ZEXDHIIHBEEZEZIFTL L Do

mixed = [1@, 20, "Mesh", [100, 200, 300]]

mixed DEZR C3pHD'J X 100, 200, 300]D. mixed (CdFDIHEFR(EPythonDELZ 5T (43
FEH. 200 (FEZRTHDYX 100, 200, 300]DPython MEZ A T1 BEHRDT. INS5%=
FAULT mixed[3][1] EREIDCEICKDEBERZWMDOE I ZENTEFT,

CDEMI. RTARERIND AT IS INEEETT, ASAX(E2DDIO>T
BHZ(EEAT. [nmis] DED(CEIRUET, CDKXDICTDE, nBEEHS m-1 BB
DEZR%E, s BRRTEEITDEVDIBRICRDET, 12T VIXESDOnm(E 0
MBIRFEDCESEREUTLKIEETWV, nPmZEBUIEEE(E [IART] EVLWDSERKCRKR
DET., T s NEBDEE(FEENSTIERIEKENSIBET D EZEKRUET,

DD, [-11E, [ERKEHNS1DI D] EWVWSIERICRKED, UXMDIWNIEZHICT D E
FRECHATEET ., KK CAREEZERTCEDTY,

Ist[::-1]

['t'.v lﬁl: IE-IJ II) IE'J ':'J '_') ':nil]

RAXZEDSE A>T OS2 TURVURANDERZESMRA DI ENTEET. T
Tl BRSO EBREXFIICESBRATVET.

1st = [1, 2, 3, 4]
1st[-1] = "Fr¥ L D"
1st

[1, 2, 3, "Fvy LI 1]

DX NIATZT O RMIDT, AVY R (=Z20ATZT 0 hEF (CHFICARSNTWLS
HEEE/BEEY) ©HDFT. MBS SABDFIN. K<ESEDZ 3 DEIFFRICRUE
3_0

AVY R 1iRE B
Ist = [1, 2, 3]
append EREZECEZRE—DEN Istappend("& (I < A"

-[1,2, 3, #FE<EA

IEE U EOSYIC—BT 3BEROERaMses st=[a b " d]

ndex e SETS— R 3) S e
Ist =10, 1,7, 2]
sort 5 Z=RIECWHOEZ D Ist.sprt()
-[1,2,7,10]
222597)L

ETRUEED., UXMIAEH TRDEFEIS TI N, TNWX(IC. BCE1—-—<Y>I5—6
BIERTLET. T T, Python [ClE. U MIBITWBIF ERBBAFINRNT FIL EL
ST—AERANBEESNTVET, YTILE—ETEEIT DEEROTEDPHOEENTSE
Fth. HIZE HBIAVIIF—IRHOEELT, TOMBOERRE. TOISA



DBEPTEEIRSARETEDTIFRVNDT, URBTERIRKITILTERITDHNEEL
WEWRFET . ZTIUE AENTERREBONENZANTERZEDFY,

tsukuba = (36.0270, 140.1104)
FITIWEVRAERUA T OS2I THE ABZSRIDENTEFIN. BERD
ZE - 1B - TARBIRELSTEXRE A,

223 &

Python Tl [1 THEBUR L. () TEBYTILCHZ. {F TLKBHBENDT—
GRNGBOET, TNE A>FII I EBESTRIXFI TTEBLSCLIEBDT
ER

MLIRNSUE20C, HEXPEE40%] MUENURE25C, BXEE4S%] [REASURE
35°C, MHIBRES0%] . + -+ - EVWDKDIRT—HZEMDRSCELZEZITHELL D,
ZDESRBT—HEUXNTEEIZEINE. UTFOLSBENLEESTT.

data = [ ['4L1R', [20, 40]],
W&, [25, 45]1,
"HE®E', [35, 50]],
"SHE',[40, 30]],
"KM, [35, 45]],
"$8[@ ', [30, 45]],
REE, [25, 60]] 1

Lo B e B s T s B s B s By |

city = 3

place = data[city][9]
humidity = data[city][1][1]
print(place, humidity)

ZHE 30

UL, COLSBEETE. ENTNO[RAN IR bOMAIERICH DM ZEEL TL
RITNFERFEA. COXDRES(CHB(HMEFTT, HEZED TRDKSCLTH
FU&L D,

dic_data = {'AL#R': [20, 40],
& [25, 457,
"RER': [35, 50],
'BHE":[40, 30],
'jclyi': [35: 45])
"#&fd ' [30, 45],
"HAE: [25, 60]})

city = '&GE"

print(city, dic_data[city][1])

£2HE 30

BIUERMESNFE U, HBCITDE, BRZAZTYIRTIHRETERIDI L

NTEBIDT, TMEZRUCT D ERLT—FZRMD/DS ZENTEFET,
ERZEEITDICHIHERATDMEDC L2+ —ENFUFET, HEICEDLDIRF—HME

DNTWBINZHND ES(CE. HEDAVY K keys ZRWVWTUTDOLIICULEFT,

dic_data.keys()



dict_keys(['#L#R', 'WW&E', '®ER', '&aE"', "K', 'f&@", '#H#E'])

2.2.4 X5

XFE XFEBRETDIFRNRATSTIILCY, BOTLETHALEA>FT OS2
EESTENTEFXT,

UTFE XFHCHAESNEAY Y ROFMNS, KEARTDIAVY RE 2 DRULET,

AVy R ae Y
s = "abcdefg"
replace XFIIDO—EPZEHRTD s.replace("cd","1234")

—""ab1234defg""

s ="15,2.3,1.7"
split  IBELEXFERYIDES EMRUURNCHETS  ssplit,”)
pliny T A

BHRICRD

2.3 Python TENDINDERMIIEL

2.3.1 forx(C KBDHEDIRL

for (&, BOBUMIBDFEAEDT —XATEDNTNET . fordiEX(E. UTFDLDS
[CEEFT.

for B in 1 TS INATOzH b+ ¢

i
T ATFSITNATSIOREG. RICEFBLUREVURME, BRZIBECROER
D2EDTY, forXld. COATTIIVAT SO MSERZIEXERDE LU TENE
(3] (CRAL. T4IB] ZEEDIRULET, CNICKD. 41FZTILATZ T STl
NRBNEEBRICEDWT [UIB] MEDIRENET ., AUBEITBIXEM>FT > MUET,

TOBITIBRERDTHELUL D, COHIE. KIC. 223 FE OEZTHERALUE
dic_ data Z{FRELTUL\ET,

cities = dic_data.keys()

for city in cities :
humidity = dic_data[city][1]
print(city, humidity,"%")

AR 40 %
& 45 %
HWE 50 %
LEHE 30 %
KM 45 %
2 45 %
B 60 %



JBICRTHWEFELL D,

- 1478 COEE(CPERESNTL\BitsaZE XYY R keys THEIDH U TEE cities (CIEA

LERI,

- 2478 : forX T, MR ZOEDD DR city (CRAU3TEH EHTEORITZIBRUE

ER

- 317H  HEN SIS T DEHDIEE ZED H U TZEEL huidity (CIAALZET,

- 4478 R OREETERHFRRUET .
HECPEREINTVD IR TOEMICHT U THIREEITUIES. fortEX(FHE T USITE

(CEDFEY,

COBITE3ITEHEMTEMIDITLIDFTIFUTHDCEISEFREL TSV, COFTF
IFICKDT. ECHBECEFTHEDRULEEMNZRUTWET, BEBZELT. PythonT
(FHEHIAR=RADTA 2T MR UET, Fio. forXDITRICEIO>Z(HTD
ESNBRNTLIZELN,

* PythonTIEA 7> hCO—-RIOVIZERKIRIDDT. BT EDIEHICEHFICA
> hUTERDFERA. UL, BTD—AT. Python(dIEIM & X559 DIEIMADRE
TIEBRICSUTEA T MITEET, 223FE DcelllCdHD dic_data DEECT.
B9 Enfed(ltiTe1 > 7> MMEDNTWRDIE. 722H {} OFDIEMNST
ER

UX MDEZRTIL—T&EIE DD (EPythonDA ST IRFHED—DTI N, EEDETIDXE
FRERTZHAEDETUET BLSIBEE. ©IED. 0,1,2, 3, . EVWDSEBETIL—T=Z
BlIFC&ECRDET., CNZLBELE0, 1,2, 3, . 1EVWDUXMTCEXTWTIEKRETT,
CDIzs. EBEEBZIVED range EWVVDHHFAFAHBEENARESNTULE T, BErangeldsl
& 1 DFIEF3IDEDFT. 1 DDHE. EEFIONSEIERD 1 DFRIF TODER U
BEEDET, CNEFAHLUT. UTOLDS (CfortBXEEDRCENTEET,

for i in range(4):
print(i)
print(i,"£¥TTHT")

wNERr o

3 ETCTRRT

5|18z 3 D5XTmaFE. 3DD5IHZIECT, j, k EUT, inBXSY—bKUTj-1EFETD
7z, kB(OEATZEINZE5RAET T, UTDcellZRITUTHRRLTIES0N,

for i in range(1,10,3):
print(i)
print(i,"ETTHT")

1
4
7
7 ETTHEKT

forXTld. BELT, TOBIDELSIC. B2 enumrate IMENONDZENNHBDET, D
B =ERNDE. 1T TILICINAREBEROESHB/DICENTEET ., B2 enumrate



(FTNS2DDEZLEIFTDDT. i & city TRITERDET,

cities = dic_data.keys()

for i, city in enumerate(cities) :
humidity = dic_data[city][1]
print(i+1, city, humidity,"%")

1 #LiIR 40 %
2 & 45 %
3 HE 50 %
ZHE 30 %
5 K 45 %
6 18 45 %
7 8 60 %

IN

2.3.2 WhileX [CKDHEDIR L

BDIRVAIBZ T BI(C(E, forsKBAIMC while X DD ET. whileX (3, FEDEDIID
TWBREIE. To&EEDIRUVALBITIONIFH T,

whileDIBX (L, LUTFDXKSICEETET.

while §#= :

UIE L
EMHR(E. ETDFER Ture THDH False THINMNWEXEDH T, 25 TRUZHERES
FEO>ERANREONET, forlEXERAUL., YUEMISTIEDNEZETTMNE.
T2 R TRUET,

whileST 215> T DR LR (G, EB5AETOTSI>FURNE, @AEEDELTHES
D True (LSRR TUESTENBOET, TORED MBIBIL—T | SIFEN
F9. R — 7> TupyterNEE LD < Mo TLESES, W—)LIN—D B RS
' IUW I LTH—RIVEBLE LT RE,

2.3.3 UX hABEERE

BRORUETEMIND IR haFD CEZBNIICLTNDIGA. for X&UX hDIEINTE
ATUFEWN—ATTEDDICLTUERDSEN . Python (CIFARSNTVE T, DL
soikDFEE. URX MABRE EFUET,

X MARBIEUATOERTEEET.

[ for ZEHEL in 1 T3 TNLATPxH +]
CCT. Rl BAFSITNATZ O M SENE T IRINEREZTEIT IR T,

BIZ (L, 5 DEBEUC 1 ZNNRZEEBERET D, [1,6,11,16,21] EWSUX S x Z1ED5
&, URXMRBRETIIROELS(CEEMULET,

x = [i*5+1 for i in range(5)]
UX MABREF. for XEKDEBERT, Fie, UARMEEODTLDIDIZEVWDSZEN—R
LTHOMBDT, BNDEEFITT.



2.3.4 DX

STERRICEDVWTRDUBZDBZ D & 2R MR ESUVET ., PythonTIE, &4
DL (if, elif, else EWDEXZFED TUTDRIICEETET,
if &#H1:
M1 # EHX1 DNE(True) DIZFEDNE
elif F#H=2:
B2 # E£HR1 MMBE(False) TEHK2 NE(True)DIFEDNIE
else:

B3 # EHR1 LEHRK2 LA (False) DIFEDNIE
M 1L PEA 2 (F EITDHER Ture TH DN False THDINMNEFLFDNT. 25 TR
UlehtBSEEF 2 E o ERNR < EONE T, forlBXERUO LK. YUE 1 ~ 3 (CHIET DEP
DPNEZETMNE. 1>F7 > MEFFDIMIFIBRONTRUE T,

value DIEZRR L (CEZX TC TR d— REEITLUTHFLL D,

value = 1

if value <= 3:

print(value, "L ® 9 {7l 74, ")
elif 3 < value <= 5:

print(value, "=LEHEHH. ")
else:

print(value, "FZHATZIvx—1!")

1 Cog i,

if 2 else REDITRICIE OO ZTNT (CDFTLIZEVs BMEHRIFNUE, elif 1 else
(FEDR <K THEBUWERA. Fz. elif (FEBEHOZFESCENTETET, IFXDOP(CETSI(C
IR EZEBRIGENSDFET., TOEE. TDED(FESS(C—EENT>FT> NTEk
ULET,

BRICESD

2.4 A%

SURZLDT S I = EBHOMERCDVWTER T 254G, I3 7%M<TOIS L7V EE
EDICUTEOTHBE, EBEROREESFICENZFUOHUTERZESEFITY ., DK
S, TOVS LDV DNDIIBEDEFEDICUTIRDIBUFATEDRS(CLEES
DB ETFUET, HEOTLSHEME. a5 THZRDDIEOTIN,. JOJ>
S2UCHBITBDEBEIEIDEEETEH D, [H#EE] (SAWLWBDTY ., Python Tld. BE%EK
EUTOMXTEEREULUE T, def DITORRICOAO>ZFIDZEISTEFELUTLIEEL,

def A& (BI%, ..., ¥F—T— K5IH=1E):
g
return RY{E&

B#& . BRICDII22ATYT BIFOBREBORREEBUBRVWK I (SERELEL L
3) o BIMEBRCRITEIBIRZEANDERD S S, BHRE[HED ES(TIHENRERRLE
HTY, F—T—REIAE. BHZEDS LS (CHT UBEET DHENRVNSIETT, B



B3, BNOUBZSEDLHDXDEFEDT, 127> b UTEEZRLET. BD
fHCE BREVTEAULEVWATHMRASN TLIERZESTE I, BHRDENICELD
TlE. ROENMTERIZGEEHDFET. TDXIDREE(E return RYE (F2<TED
FVFEEA. Foo RDEEFEHTERBVEEA. BEHTRL, XTEBLEEA.

ZNTE BHRSMEN SHEVHASHDIMEZRDDBIER ctax ZH)([TIEFZRDEL &
S, B ctax (FIUTDXISCELZENTEFT,

def ctax(p):
rate = 0.1
pt = int(p * (l+rate))
return pt

COBREEEDS EEE UTFDXSCULET,

zeinuki = 100 #RIREMBZEZERIZKAT S
zeikomi = ctax(zeinuki) #EAH ctax EHEUVHLTES

print("FiAMEE ", zeikomi) #FRIAAMBERTT S
BiAAEAE : 110

Python Tl BI#(CF—D— REIKEFENDRRIRBHADBIBZES ZENTEFT,
F—D—R5IEE ERIDEEC, [BlI8=1E] £ULT, BEXTEVNTHEFTI, €L
T, fESESEPED [5lE=18] EUTENET ., COR. EEECTER TEMNEL)
F Bh. INBRZEBITDITLEETEFT. CNE TIAIIMEZABLTHEL LS
(CEFTT. D ES(AEENRUITNEERCSVWTEESNENBLSN., F—0
— REIEAEM TV ESZNAMERESNEMNSTY, NZFBALT. BRmEDH
RICBMETEDLIICUTHFELEL D, ENE UTDOLISICELZENTEFT,

def ctax2(p, isfood=False):
if isfood==True :
rate = 0.08
else:
rate = 0.1
pt = int(p * (1+rate))
return pt

BE (BRmELSS) EROMSC U CEREERTBICEUATOXRSCLET,

zeikomi = ctax2(zeinuki)

ZUC. BRmICCORBZFAET 5SEUATDOLSCULET.

zeikomi = ctax2(zeinuki, isfood=True)

TDcell@BEIEIEUTRERITU. F—D— REIEZFDOBEBOEI KL L TIES0,

100 #RRE M EEHICKAT S

zeinuki

zeikomi = ctax2(zeinuki, isfood=True) #BH#{ ctax ZMFUVHE L THES

print ("FiAMEE ", zeikomi) #FRIAAMBERTT S

BiiAAH{H4& © 108

BB, B ctax2 DEERICHS T, F+—T— R5|# isfood DIE(L. True 1 False DES



52DT. €DOF (2178) DifXFU T THEEXI ZLERHETT.

if isfood :
Frz. BICE > TIBIBZHEE URWEDHDEFIN., ZOLSREHZESEEE
BEIEDE B (CEIEDIRWNEIL [ () 1 ZDIFBIENHDET,

BRICESD

255145V EAR— b

ETCHEFREAHNTEREE. TNZEHNRTOTSATHREVWZLRZDET, TOJS
AZNZNCZOREMEREZ IERUTBEVWEDUBIEETIN, bEDEWSEEL
EXFHA. Python TIHEFIREEZ—DDIT 7 AILICEKESHTHE., BRI 7AILICE
MTWBTOTSLANSZENERVH T ZENTEET, FEFIBREICATS O NE
BEEDEI7AINZESATSTYUELUVET, Python Z-1 > A b—)LUTE &S (C—HE(C
ARAR=INENBSATSUREES A TS EFUET, —A. Python DA h—
JLEFRNCA A B=ILRER, E=FEMEIESATSUZNESA TS UEEY
—RIN=F 1 —BSATSUEFVET . RIBEBERDIR(C condainstall EWDIANY T RT
A > A B=)LUTE numpy RE NS TS UTT,

SATSUENWDIHFUVEDEMNI, BUBKRTES2—IL. /\vH—2E0SHFUES
FEONEd. FAOBENSEENEBRACTIN. SATSTULKEDS1-IL<N\yvos—=
DIETRHAENKE < RBME@IICHDET,

CNSEFVE UFIFERIEECT DI8IFE A4 ViR— b EFUET, 7 > 7R— MIREGET.
import X EM(ENDIXETOTSLDIEDICENTHLETTYT. UATE 637095
LDEHEICENMTNDA2IR— KX TY, ERNRTOISATIE. ZEDimport> ;L
IRENTNET,

from sys import exit

from datetime import datetime as dt
from datetime import timedelta as td
from math import floor, ceil

import numpy as np

import tempfile

import codecs

import urllib

import ssl

import xarray as xr

SATSUBESN TUWBERIL. 1>R— e URE. ROLSICUTEDSOHEALRT
3_0

475 . ERAGIE, - - )

UL, SATSYUDEININT LERSIRVNDT, CORELEMERZ NS 42HD
FI. Fe. ZSESHRLED 1 —I)LICERRINE URDOICHENMESEHENTE< AL

D, BRELEITEEEANECFT. I T, EZ21—I)LEPEBREICHIEZMITD.
BHERELTSAISURBZMNITTIERDLDCLEDIDRENARESINE L.
FDBIARICESNDLDIC, A 2IR— bICHRIGAEN DD DEZEDZH T,



RB. A 2R— M EEWTWITOTSLADERBEICENNFETIN,. CNIFEBTHD., £
DHEERFESHIICENNTUONIENFWVE R A

ERICRS
2.6 2Rt —FTEEZ 1 —)LNumPy

ZHDT—HIZOEFEEDICLIEEDELUT, Python (CIEFURAMYBDIZEEFBUE
UTce TRITTOQRTDEIET —5Z2 U X NTRDIRD CEEARAETEHDEFEAN. 2
NMSEATDSATSY NumPy (F>/\1) MR T 257 —5 8 ndarray ZEX (L. £
B (TN H DBIRICERTT —FHMIBEFT BT ENTEET ., IRFESORIFRIMIET
BCEMWADSTAITSVENDTRIRNT UL D,

NumPy (FARZEL L EDNDSATSURDT,. -« 2iR— bDFFEEHEEIELTNT,
PUFDXSCLET,

import numpy as np

2.6.1 BUBECSIA T = 2 b ndarray

ndarray (&, AW 1RRT —FRETHENONDEUEDZL R TEIIDIRFZIT D IZHICHAR
SNEFT—HET. numpy Z1 2iR— NI D EFEZXDLDICIRADET,

T U T, BE#np.array BEEEDS EHIEDHD X M2S T )L Sndarray 4K T D
ENTEZET,

import numpy as np
1st = [1, 2, 3, 4, 5]
data = np.array( 1lst )
data

array([1, 2, 3, 4, 5])

ndarray (C(SEMTEEFEFERATEE I, ndarray BE(CERAT D E. HEITIERELN
HEEINIEEDNESNET, ndarrayld. —RUXMIBTWEITH., BMrEEDERE
2<EDDTREREULRVNKSICLTLSIZEL,

UTFZIBICETURBRERZ LT IZE,
data + data

array([ 2, 4, 6, 8, 10])

data - data

array([e, 0, 0, 0, 0])

data * data

array([ 1, 4, 9, 16, 25])



data / data
array([1., 1., 1., 1., 1.])

array CHUELDEETIE. £ETCOERCH U THIENEESNICRENMEOSNET.

data + 10

array([11, 12, 13, 14, 15])
data - 10
array([-9, -8, -7, -6, -5])
data * 10

array([10, 20, 30, 40, 50])

data / 10

array([0.1, 0.2, 0.3, 0.4, 0.5])

ndarray (CLLESEE T 2B 95 &, True /(3 False (Dndarray BERENENA TS
Nn. zofERMndarray EULTERDET,

data > 2

array([False, False, True, True, True])

data == data

array([ True, True, True, True, True])

ndarray CEURX MEEE T D E. YR Miindarray (CEHRSNTEEMNTON., &ERH
ndarray EUCRDE T,

data + 1lst
array([ 2, 4, 6, 8, 10])

2B, ndarray (. RSARE. UANCERTERA>T IS IEL2THRATEET,

2.6.2 3 /X7t ndarray

ndarray (&, EEDRTOBUERHZED/AFT I, FHL(CEDTEER, 3RTDET!
Z IR RDE U & Do

3RFtdDndarray ZVERL T DFEFWL S DG D FEI M. PRED Y A XD3RchicdlzF o B
DR FTREMR T D(C(E. BHNTART0.0 DAL ZFDEIEN numpy.zeros Z L\ D DHME
FTY,

—&EHB®DXR5T (Python DA ZE XS TIFEORT) DEZRNIME. —HBDRT(EE1R
TODEFRNME., =FHDRT (AFE2R7T) DE NS ED3 XxoObes arr 2. &
DRV THRENR T D(CFRDKIDICLEFET,



arr = np.zeros((3, 4, 5))
CDEIICUTED B DB & Jupyter CRRSE D &, AIENTEZE(CIESNIEHT
RRENFET,

import numpy as np

arr = np.zeros((3, 4, 5))
arr

']J
'])
'])
']])

array([[

(ORI RG]
- - - -
O 000
- - - -
O 000
v v .o
(OIS

L Y

-1
'])
'])
115

- - - -
(ORI
- - - -
O 000
- - - -
[ RN]
. v e .
(ORI

[ -1
-1
15

11D

SEL. BERICBINSNBEN 1 I DIBXBE UY A XD 3Rz, FIRGETHE
DCHET,

(ORI
[V
O 000
- - - -
(ORI

L P

(ORI

[
[
[
[

L S

TDHIT. numpy.arange (&. 0N\SI5F DEUETIZ/EDREZT. K%K reshape (FENZ
BEUCERBICRUDTERTLTDIAVY RTI(ED. ndarrayldATZT O KT
9)e

arr = np.arange(60.0).reshape(3, 4, 5)

arr
array([[[ 0., 1., 2., 3., 4.],
[ 5., 6., 7., 8., 9.1,

[10., 11., 12., 13., 14.],

[15., 16., 17., 18., 19.]],

[[20., 21., 22., 23., 24.],

[25., 26., 27., 28., 29.],

[30., 31., 32., 33., 34.],

[35., 36., 37., 38., 39.]],

[[40., 41., 42., 43., 44.],
45., 46., 47., 48., 49.],
50., 51., 52., 53., 54.],
55., 56., 57., 58., 59.111)

T COEIREIINS., FEDEREEBEITDICEF. A>T VIRZEEDLDITEE
LIEBRNWT UL DN 3 RtDndarray (&, (EDOFREESTHE) K3 DKD/R3 DD
BAD TR EER D LEBENBTE T,



2] f)\:n:. 40 a1 40 //43 ; 44\

#— 35 36 37 , 38 | 39
30 31 32 / 33 | 34

25 26 27 28 29
20 21 22 /23 | 24

/
R A

' 15 16 17 / 18 | 19
\H_ = . yd |
BIRT 10 11 12 /13 | 14

~ //’6 /’7 ; S f 9

> B2X

X, 7OEHNAD TVDIEZERIGE, FORTICEBVLWTOBEEH. B1XTHELWT1EH. 5
2RTICBENT2BBLINEOWBED)ROT, INSEUTDOIDS(C—DOAEIEIMDHF

[CIBETDCEICELDMETEET,
arr[0,1,2]

7.0

SE(F. EBORTDONSHAT2ERD, INTOBRZIEELTHET,

R T iyt
%0:)\71:. 40 41 142 //43 / 44\

+ 35 36 37 , 38 | 39
30 31 32 ,/ 33 | 34

25 26 27 /28 | 29
20 21 22 /23 | 24

/
S A

15 16 17 / 18E /19
Y R p . S / /
& 1Rt 10 11 12 /13 | 14
s 6 /7 /8 | 9
,// : /// ﬁ‘— 'rll
o 1 // 2 / 3 faf 4
1

-

COZAEIF. [£7T] ZEKRI 23002 ZAHAVWTCFORS(CHEELET.



arr[2,:,:]

array([[40., 41., 42., 43., 44.],
[45., 46., 47., 48., 49.],
[50., 51., 52., 53., 54.],
[55., 56., 57., 58., 59.1])

ZNTE BL22RTHIEE, BLRTH1EER (WITNEOWBRED)THDLDBESRE
INRTCDHE 0RTHSESNTER>. EDXDCIRDTLL DN,

% 0 RT 45 > ZZ 515275257*45538 é‘%
P40 41 42 43 44\
+ 35 36 37 , 38 | 39

30 31 32 /33 | 34
25 26 27 /28 | 29

20 21 22 /23

o 15 16 17
BIRTL 10 11 12 /13 | a4

ZOZER. FTOXDICHEELET,
arr[:,1,3]

array([ 8., 28., 48.])

2.6.3 ndarray DEZ=DETH

ndarrayA 10 MMIFRILDAV Y RBEABENTVEIN. XV WY R sum ZFES
& BRYDORBEROEHZ[EICGHEI LN TEFT,

arr.sum()

1770.0

AV R sum (FF—T— R5l¥ axis ZF D> CWET. INZES . HDIFEDRITH
[SADTEFZEDZENTEFI, FTOLDICAHNDE. 0RTT#TAD>EEETZEE
TEFT. BB, COAVY RZHERLTHE., arrayATS T hEENESHISND
EEHBODEFEAS

arr.sum(axis=0)



array([[ 60., 63., 66., 69., 72.],
[ 75., 78., 81., 84., 87.],
[ 90., 93., 96., 99., 102.],
[105., 108., 111., 114., 117.]1])

BitEETE T D sum DIFHNC. FHI%ETE T D mean. RXEZRDD I D max. =/IME
Z3RHD min, EHLITZITD cumsum "D FET,

2.6.4 HEZNE nan

nan (&, NumPy Z- > 7/R— b9 2 EFIFARTEE SR DHFRIINZEENV BT, MEULTRR R
L\#(not a number) Z7RUE T, EUTIRRIAVD T, nan EMAHEEET D EMEREE
nan ([CIRNDFET, £/, nan AN ZELEERULELDSETDIEIS—ERDET,

arr = np.arange(60.0).reshape(3, 4, 5) # ndarrayZ > 9 b arr E%
print( arr.max(), arr.mean() ) #RAEETEHEZFHEL TEKT

arr[0,1,3] = np.nan # 8,28,48M A 2 TWI=Bf(ZnanZx K A

print( arr.max(), arr.mean() ) #nanhM N TSN TEEFTETHEL

59.0 29.5

nan nan

C DR DIRWNFFENCEHNE D TLFE TN, EMEERICEV TRAMEDEIEZSTEL

EWCEFFEFEHDFET, ZDRF(E. NumPyDEIEL nanmax t° nanmean Z{H\E T,

arr = np.arange(60.0).reshape(3, 4, 5) # ndarrayZ 7> x4 b arr &%

print( arr.max(), arr.mean() ) #ExAEETEHEZFHEL TEKT
arr[0,1,3] = np.nan #EZRDID[TnanE KA

print( np.nanmax(arr) , np.nanmean(arr) ) #nanZ [R5 L TEET

59.0 29.5
59.0 29.864406779661017

2.6.5 ndarray A1 hDEM

—M(C. ATz UM FEEZESDHDIEH (B @ttribute)] EMHEINDIERZRFDOD
NEET, —MRIC, BEEUATOLSCBRBUET,

7oz H LB

array AT T U FEVWK DN DREEZR > THED . RELFEONDDIFEH shape T

9, shapeld. TDATZT U bDRTIS EDBREDAITILTT . BITFDcellZEITULT
mLTLES0N,

arr.shape

(3, 4, 5)

ATZTOROBRBCEVUAR [, | ZBEESTORS(CERZDIRTTEDSDEAVY R



EPTVEIMN BT O | 2720 ETERUTIES 0,

HRICRD

2.7 REISF—SYIBE= 7 —)L Pandas

Pandas (/{24 X) (&, FIEITTRIENDIEEIRT —YDREBEZNEN(CITADES 1)L
T, HRFBZITORDOFBT —IDRNEZ T D LS (CREFEHTT ., BRHIZETD
& BET—YDRNSHDIERM () ZmicdiTaimbuizD. $2Hh7TYU—
(BRI L) ZRELTENTNOFEE (BR. #hERQRLE) ZBHUZD. EHORH
BT —ZEEAEULIED I DREDIEENTEFT,

PandasDERE X EONDEZ 1 —ILEDT, UTFDLS7R, BEIELIZA > R—bX
NHOFET,

import pandas as pd

271 A= 1/ DataFrame

E>a—J)lPandasz 1 >ih— g D&, AT~ DataFrame ZfES CENTEFE

9, Dataframeld. TRHEL (1>FwvIR) LHREL (BS5A) THERSNIRTES
—bhDOESRBATZTHO T,

import pandas as pd

ZTNTE. WK DL DOFRFAMSICHITDI/ESREOE A E X DI TFiedDT—4
%ZDataFramelC#EsD., ZENEFRL(CIRIEUTHEL L S,

hoEE Hod KRR ANEE #HErE

18273 #E 10 79 AuEE
62078 AR 9.1 a1 K
61111  HWE 48 98 &P
46106 &R 85 65 =l
M2 BR 66 76 R
14163 #LR 1.2 65 AuEE
52146 =L 23 90 WEER

DataFrameA T 10 MIRARTETEDR CENTEEI N, 2Tl Pandash'BHE
9 2924 DataFrame Z{ERA U CHENSIEDRCECUEFT, Tae&EITLU. SERDFS
ZEDTTFEL,

#HFEDRE

dicl = {'#hE&ES":['18273",'62078",'61111",'46106", '44132"','14163",'52146'],
MR [RE,CKRR,CEE,CEE,RR, AR, 'S,
‘&R "[19914885661223],



"FExtiEE ' :[79,81,98,65,76,65,90],
CERERTR[AbEE T, KR, TRE S, AR, CRR Y, CAEE T, IRE ]}
dici

{'HhEFES": ['18273', '62078', '61111', '46106', '44132', '14163', '52146'],
Mg [RE, KR, S8, 'HE', "EE', "fLR', 'S,

"&E': [1.0, 9.1, 4.8, 8.5, 6.6, 1.2, 2.3],

"HEXEE': [79, 81, 98, 65, 76, 65, 90],

ERERFR: [dEE, KR, CR&, #wEN, "ER', ‘dEE, RE']}
ZTNTIEIRIC, PandasDEd2X DataFrame T ZDEFEHS DataFrame AT 10 M4
UECR

TEZFRITUTLEEN,

#Pandas® Dataframe® 4 AL
dfdatal = pd.DataFrame(dicl)
dfdatal

RBsS ihed SE OWEE #HEER

(] 18273 HRE 10 79  dtimE
1 62078  ABx 9.1 81 KB
2 61111  5&#5 48 98 REB
3 46106  HR 85 65 MR/
4 44132 EHRE 66 76 ER
5 14163  #LBR 1.2 65 dtimE
6 52146 =W 23 90 IR B8

—&BECRRSNTWD 0, 1, 2, 3, 4, 5, 6 DIEE. 1>FTVIRXEMHINET,
DataFrameBAENBEITHNMUE Uz, RETEY I b TULWDITES(CHIEDFEIH
DataFrame®D-1 >F VIR (INXFEBESCENTEFET,

dfdata_abc = pd.DataFrame(dicl,index=['a’','b',"'c','d","'e","'f',"'g"])
dfdata_abc

hREsS lee SIE EWEE #EFR

a 18273 HR=E 10 79  dtimE
b 62078  ABx 9.1 81 KR
c 61111  5B#5 438 98 RED
d 46106  HE 85 65 R/
e 44132 HFE 66 76 RR
f 14163  ALBR 12 65 dtimE
g 52146 =l 23 90 3=

TPIDERBEDLS(C, TEFBANBRILED(E, BT TEDITENTEXT,

# BB



dfdata_abc.T

a b c d e f g
WmES 18273 62078 61111 46106 44132 14163 52146

e BE AR S @R RR LR i

it

KR 1.0 9.1 48 8.5 6.6 1.2 2.3
HWRE 79 81 98 65 76 65 90

#HERR dtmE AR RE R RR JLEE IR

2.7.2 L J— ot

T—IRMCHENT(E, FHEDRAZBIETITREFEHRDODEU TERCHOHTIT DT ENR
<HOHFT.

DataFrameAT =T U b df 0’5, FEEUZEMZHILT L I— REFZRDHI A
(E — LU TRI ERDELDS(CRADFT,

df[ &HERITH ]
HFEDIC—MHABETTRIOMDFEAR. BEHMFIZRLELL D, W&, dfdatalh5dt
BEOEASDOL I— RETZROEHT ELELLD. COKF. [&HF2RIR] (FU
TDOXDCREDFET,

dfdatall[ '#ERE " ]=="dtiEE"

BROEMEHEAEDED(CE. T (FEZEF) . [& (D) OREBEEFERHD
BRI ENZENET . HIHEEDIEN60~80%DEH (CH Dl 11— RZEED
HIIHEED (47 RrIR] (FATDOLSCRDFET,

(dfdatal[ '#ExHEE ' ]>=60) & (dfdatal[ 'FHXHZEE"']<= 80)
UTFZEZETLU. LO—RRAEDLS [CHHEENINZERLUTTFULSIEE0,

# & (72403 —)
dfdatal[dfdatal[ ' &R ERFIR ' J=="dtiE& ']

eEsS lhed KB EMEE #EER

0 18273 B’=E 10 79 itimE
5 14163 AL 1.2 65 itimE

# BEEH (J41L3—)
dfdatal[ (dfdatal['#XZEE"'] >= 60 ) & (dfdatal['#EREE"'] <= 80)]

heEsS lhee SIE EMEE #EER

0 18273 iRE 1.0 79  dtimE
3 46106 HE 85 65 R
4 44132  EHZRE 66 76 HR

5 14163 AR 1.2 65 tiEE



2.7.3 175 DERRK
DataFrameA T 1 b~ df D EMARBZEZ DDEFEETT, UTOLDICLET,

df[ TIRELEZWEFTEW:RHBLDOY X+ ]
CDOEE, MNRBXIEITTRL, BUSEREERFICUTEBULER A

dfdatal[ ['#EFR',"HSE"','JE", " HFEE"] ]

HERR ithed SE EWNEREE

o itmE&E RE 10 79
1 KBg  KBr 9.1 81
2 REP  5EEE 48 98
3 MRl #E 85 65
4 RR  ERR 66 76
5 dtmE AR 1.2 65
6 k& & 23 20

TZzUAREBEZDHE(E. AV WY P reindex ZERT D2HEN DD FT . RRFOEUSERE
BJRECT Y,

df.reindex(index=HRELF=WEFTENA1>TYIADYRAL)
BNS. REBRFIDITZHIBRT B(C(E. DataFrameA T T DAYV W R drop Z{EA L

ig—o
TDOLS(CTDE. dfdatal MSBET —FEBRET D ENTEET.

dfdatal.drop(['#xZE '], axis = 1)
WRBsS ihnd KB EREFER

0 18273 RE 10 dtiBE

1 62078 AR 91 PN

2 61111  $3#5 48 REB

3 46106 R 85 R/

4 44132 ER 66 BR

5 14163 ALIR 12 dtiEE

6 52146 @=L 23 =]

ZZTC. F—T— R5|# axis (FF (T T DIREDHZEF 1 Z. (TR ITDIREDHZES(C(E
0 ZIBELET, CMldDataFrameATZ T hDEZL DAY Y RTHBETIDT, BEXT
BnTLIZELY,

EWLWD D, XYW Rdrop ([CFEDPULDMDTUL\F—T— R5|£8 colmns.  index
HABENTUVT, UATDOXRSICTRIELEETEFET,.



dfdatal.drop(columns=["'#EXIZE"'])

EZAT, KBV I MIBNBRUARADHRIICE. THBLHBL, RZZAIRCVHELSD
TARIEN] EdfeeniestndahtELNERA. £io. BUSEIRTHUZET D (i
mES| OIMNMEFELTWVWDREZATZR OBV EULNEEA.  DataFrame
AT U ME WAREBZIHIBRRERITO>TE. BFEUESTISRDET] &WS
DataFrame (CNZviewEWWWET) ZIRTEIFTT. AT RBARMNEENTLD
DITTEHDFEA. IRDT. LORIEFREL TOHNRND T, RAEIFENICEETD
([CIE. RAXZZBEL, viewCTCEBPEEZ LESUET,

dfdatal = dfdatal.drop(columns=['#XZE"])
TNTIIRIC, DataFrameATZ T bDY— h2ZEUFELL D,

F9| BLMRIEFDI7IL I 7Ry hEA > 5w IR (C UfeDataFrameA 1T ~
dfdata_rand Z1/ERKLUET

dfdata_rand

REsS lee SIE EWEE #EER

b 18273 HRE 10 79 dbisE
e 62078 KBR 9.1 81 KB
g 61111  5BES 48 98 RED
c 46106 HE 85 65 =
a 44132  EHFE 66 76 RR
d 14163 LR 12 65 JbisE
f 52146 @ 23 90 =)

NZTAOTYIATY—BMLFET., ZNUICE. AV WY R sortindex ZFEAL. UTD
KIELFET,

# indexIZ &k %Y — bk
dfdata_rand.sort_index()

RBS ihed SE OEWEE #HEER

a 44132 HR 66 76 E
b 18273 HB=E 10 79 dtiEE
c 46106  HE 85 65 R
d 14163 LR 1.2 65 dtimE
e 62078  KBR 9.1 81 KB
f 52146 =W 23 90 3=
g 61111  5EEE 48 98 RED



REDIIDIETY — b I DIHE(CIE. RDELDC. AV K sort_values ZERLET .

#EICEDY—F. T4 FERIE
dfdata_rand.sort_values(by="#1m &= ")

heEsS lee SIE EWEE #EER

d 14163 ALIE 12 65 dtimiE
b 18273 HR=E 10 79  dtimE
a 44132 EHRE 66 76 ER
c 46106  HE 85 65 AR
f 52146 =W 23 90 =]
g 61111  5EE  48 98 RED
e 62078  KBR 9.1 81 KB

V—bhDBEE., [Y—=BRUESZSRDET] ELvSDataFrameNiRENTWBIELT
T, AT O ZOEDEFEEZNTLEE A

2.7.4 DataFrameDiEE&

TODORICHBEIDIREUDEZFED (L. ZDDERZE—DICHEEDHD I EZBEEERVE
9, PandasDBIE merge Z{F S &DataFrameA T T NEIEET DT ENTEET,

ENTIE. 9. ##5S59 BDataFrame dfdata2 #FAELFEL &£ D,

# BOT—2DEMHE

dict2 = {'thEmES':['62078", '61111','46106"','14163",'52146'],
"#8FE':[34.68, 35.45, 35.44, 43.06, 36.16],
"B 'L, HY L, EL,HY !, HY ]

dfdata2=pd.DataFrame(dict2)

dfdata2

MRBS BE MK
0 62078 3468 73U
1 61111 3545 3D
2 46106 3544 72U
3 14163 43.06 D

4 52146 36.16 &D

N7z, dfdatal (CE9%I merge THEEULET. CDOREEIE. 5% 2 DDataFrame/ZlT%Z&
BELHZEES, AUADHSLAZF—EUTABSBELEIT . NEMES E(E. BN S
[CHBLTWLWBLO—-REFZELUTMZHIRI D ZETI ., CDOPIDIZE. F—(F (it
mES] ROT, MAICHBELTLD '62078"

'61111°' , '46106' , '14163' , '52146' DITIZIFN. EESNcLTHRENET, 1>
FYOR(FRDEETNET,



# T—ADI—T
dfdata3=pd.merge(dfdatal,dfdata2)
dfdata3

MBS ied SE OEWEE #SEFER BE K

0 62078 KFR 91 81 ABR 3468 12U
1 61111  5EEE 48 98 REB 3545 HD
2 46106  HR 85 65  fHRJI 3544 72U
3 14163  ALBR 12 65 dtiE@&E 4306 »HD
4 52146 =W 23 9 IXE 3616 3D
2.7.5 &5t

DataFrameA Tt hEFIHTDE. L ICT—IEEHIT DI ENTEFIT, <D
BR. XVw R groupby ZD &, HRAREDIZEE UTEESTHTEET,

BUF (& TBEK] DFzeheE LT, BKOBDEUICHITIT RUR] OFHEIZEEHTIHIT
I, AAPEHZEAEITBICEI AV Y KR mean ZEWVWET. M(CH, BXEZETEIT S
max PR/IMEZETE T D minfld EDAVY RESHDET,

# T—EDT I — TE&EE
dfdata3.groupby('&/K"')['&iE " ].mean()

[ 7K

HlY 2.766667

TL 8.800000

Name: %R, dtype: float64

DataFrame A1 b T, HEREOISFHEBSTETE XY,

UFE HgE] OFlE TUR] DOFZz#E LT, BE EURDOERFREEEL I 24T
9. HEFREE. 0TATNTEMAR. 1(SEFNIEEDHERE. -1(OEFNEEaDRETH
DI EERTETT,

# BELSEOHEBERE
dfdata3['#&E ' ].corr(dfdata3['&E"'])

-0.7202142813485314

2.7.6 CSVI 7 1 )LDOEEH U/FidrA

DataFrameA T T N CE XS HICHOMUIEEREZ S (T 7 TUSo—2 3 > THIA
FBDEE, REEERDEIEZESLCSVI71ILZNTUERDERDTUL LD,

DataFrameA T 1T MMEAY W R to_csv TDataFrameA T <> T2 RNORBHFE(CCSV
J7A)LEUTHEADITBRTENTEFET, 222 TYERR UTzdfdatal=CSV I 7 ()L E L TE
FHUTHFELL D,

UTFZERITUTLIESEL,



dfdatal.to_csv("result.csv", encoding="'shift_jis")

TAILIRNIC T 74 )L result.csv MESNTWDBIET TI, RTEY T MMOFFINIT
44 ( [AFEIR] 12E) THEZEHERL THTLIESU,

CODME(C. CSVI 71 )LORNB % DataFrameA T 1T MNMTFBIC(E. PandasDEIER
read csv ZERAULE T, SESZUIECSVI 7ML ZBUHMAA TDataFrameA > T
27 csvdatar ZEDH U T CTHEL L Do

UFZRITUTLES0N,

csvdata_csv = pd.read_csv("result.csv", encoding="'shift jis', index_col=0)
csvdata_csv

aBS ihed SE OEWEE #HEER

0 18273 BE 10 79  dtiBE
1 62078  ABR 9.1 81 KR
2 61111  5&#E 48 98 RED
3 46106  HR 85 65 R/
4 44132 EHRE 66 76 ER
5 14163  #LBR 1.2 65 dtimE
6 52146 =W 23 90 (3]

CSVI7AIUE. T7AILDBEICZEBITASMTULED, BHUMNSB Doz
D, XFID—RHERIEoED & ABIIL—XBFT—FTA -V RTI, TDfed. A
Vv R to_csv 12Bd# read_csv (C(E. TNS(CH IET DITHDIRRZ RATS a3 >N+F—7
— REIEUVTRHEENTWEYS ., ATS3>EZDMBVAICDNTIE. [pandas csv A
T3> ] RETAA—RY MEREINEBBICHDZENTEET,

BHRICRS

2.8 BFRIEE="1 —)L datetime

K[RT—AFZDITDER(C(E, B, FEERERDIROMBHENECDZENEK
<PHDFET, PythonlC(d. datetime EIEEINDATZT U MASGD., CNERALD EEFA
PRMEZUET D ENTEET,

2.8.1 IR A T2 I datetime

ATZ 10 b datetime ZEA T D(CIE. 1T S datetime ZU T DL S (T >R— b
LE9.

from datetime import datetime



59 DL, B datetime 'MEX B LD (CRAD, CNZEFE>TAT ST I datetime &
ERRUEDUIBUIEDTERLSCRDET GENGTFITEOTLLD., EZ1—-ILDE
BI6. BEROLEIE. /EBSNDIA TS T bOZBIELES datetime TP LT
m) o

ZTNTE. HlEUT, 2022511181352 KRIA T DdatetimeA T T O bt ZF> THE
L&De

from datetime import datetime

t = datetime(2022, 11, 1, 13, 9, 0, 0)

t

datetime.datetime(2022, 11, 1, 13, 9)

F°H. H. B, DOHYBEE. TNEN. EM year. month. day. hour. minute
EUTATZT U MIREBENTLET,

TDcelld, EVARDESICBELGZESIAATEITL. TNSZHRL TS,

t.minute

0

AVw R weekday ZFFHI D&, AEH~HERHICHE TS0~ 6 DIEEFDIZENT
FFE9,

youbi = ['RAEER', "XER', 'XKERQ', 'KERBA', '€E\A', 'TEHA', 'HEH"]
youbi[t.weekday()] #$ifEZFE > TV R FALCHLT EZEEZZMYHT

KEEE

AVy R nowZzfES & HEDKAZR/DENTEFT.

tn = datetime.now()
tn

datetime.datetime(2022, 11, 8, 8, 35, 12, 224782)

datetimeAT =T U ME. strftime XYY RTHRAIBERDOXFIEEOHT ZENTE
FI., TNUCEATFDLSCLET,

t.strftime("%YEIMHA%dE")
‘20225 11R 018"

[F] W [R] &, BFLNDEDDOXFINZFIED. TDOXTEPLPADEFDOR
HELUT %Y1 W [%m] ZEEZIAHFET . XV Rstritime TRUTOASIXFAFAT
TET,

%d 01D UIC10EETREE LIZAFDRICS
%m : OB LIz 10EE TREE LB
%y Ot UIZ10EENTREE UIEFBED T 2417



%Y : 03EsD LTz 10 TEREL U o ra/E 4T

%H :0IRDH UTz10EE TR Uk (2455REIRED)

%I 0IRDHUTz10EER TR LIk (1265fRED)

%M 012 LTz 10 TR LT

%S 012D LTz 10EE TR LI

%f 02D UTIz10E TR LN ro0O# (641)

%A O —)LDER%

%a O —)LDEH% (JEiER)

%B O —)LDA%

%b O —)LDA% (FEHER)

%j OB UIz10EE TR LIeEFDHICES (IEAAY001')

%U : OIEH UTZ10ER TR LIFEHRDBEES (BEDIEFED (FHIEH)
%W : OB LTz 10EE TR UTEEFRDBEES (BEOIRED (FAKER)

BUITFDcelZZE U TERITU. BAORRIORLZ 12X FHZ/ED TH TSN,

print(t.strftime('%A, %B %d, %Y'))
Tuesday, November 01, 2022

CNEFFEC, [2020/11/30] DK DSIRXFFHN Sdatetime AT T 0 bafED (T B
£ datetime MHDEIEL strptime ZEA LU TULTFDLD(CLET,

strt = "2020/11/30"
datetime.strptime(strt, "%Y/%m/%d")

datetime.datetime(2020, 11, 30, 0, 0)

2.8.2 BEfEEIfRAT = T2 I timedelta

datetimeA T 1 hh \SdatetimeA T T hE5IK & ZOERIE, AT O
timedelta & U CRESNZE T, timedeltald. BEEREREERDIRS DA T T T
9,

ZINTIE, REFAE, 2022FE11B1H 13 EORFBEIE RO THELU L D,

ti =tn - t
ti

datetime.timedelta(days=6, seconds=70512, microseconds=224782)

N SHRTEDLDIC, datetimeA T T MMltimedeltaA TS T hZEMZ 22 &
T. BFREBEBOBBZEDHDCENTEEFT, CNZEAIDILEHICE MBE] &

[8EFfEE | 1R EDKDIREE LIk iR #&timedeltaA T 10 hEER Z ENTER
ITNERDFERA. NUE. UTDKSICUT. BB timedelta &1 > /R— 332 &ET
AJEEEIRDE T,

from datetime import timedelta
BA%K timedelta(dA T DL S (C LU TEWNE T,

from datetime import timedelta



td = timedelta(days=1)
t2 =t + td
t2

datetime.datetime(2022, 11, 2, 13, 9)

td = timedelta(hours=8)
t2 =t + td
t2

datetime.datetime(2022, 11, 1, 21, 9)

e Python(Cl&, CDdatetimeA T 10 hDEMNCEREIZEDIRDZHDATZ T D
W< DB D, DLRBBELTNET, I TICERBLUZ. 2 1—JLNumPy(C
(. BAODmEERIE T Ddatetimebd[DIERD AT O B D, EZa—)L
Pandas(C (dtimestamp/R AT T U MHDET, ATZT O REXAV Y RER(C
2D TUVBDT. PythonTIRBIZEDIRSEFC(E. ZNHA. EoATZT U MTEX
SNTVINZEEICER#HBLUTVWDIRENSHDET,

BHRICRD

2.9 >-—A1IfR{LE> 1 —)L Matplotlib, Seaborn

T—AIDMZETD LT, WRERDT—HEAPULIT D EFETEEFEETY. HICHF
ZHOTVWBEITTIE, T—FICBOERANRDNRDNRI RN TZED LEITH, 5%
EZa7IUETR2ET, T—HREIORFREREERITEFRI. IITE, I

Matplotlib & Seaborn Z{#> T, F—#&AIHRILIT DEARNRAGEZEICDITELLD.

Matplotlib (¥w hJ0Ow hUD) (FRAIRT S TEEEI D ENTEDES 1)L
T. {E(CRI T D —ARDHEREL. (FEAEDHEEEN' [matplotlib.pyplot.i#fes | TR
NTWET, S TDRETSDEODERE. SNIVRET S T ZHEBKT DIRLIRERZ N
TEDHFRIN, ZNLEFICCODRA EUIEERIIMETT . €I T. Matplotlib(ZATDX
SICAMR—EITDIZEMNEBERDTVET,

import matplotlib.pyplot as plt
CDRICAR=bTDE. NSO Tplt.BifE& ] THRATELD(CRDE
ER

Seaborn (IMatplotibddJ S J%, E5(ICENWNCITDIES1—ILTY. 12R—KTD
TS IRENWNIRD, £z, WDHIDEBIMDASILAFIATIEEERDET,

7238, Jupyter Notebook Z{FEF L TUL\BIHE (L. Notebook EADT S IR RN BIEE LR D
KD, UTFDO—XHNETT, Jupyter LabZFA LU CTWVWDIGE(IIFEREIR T DIEEHD
FEA.

%matplotlib inline
[%] THAEB DX, Jupyter CRIFFTAEAN T, YOV HIATY REFENET.

# Matplotlib & Seaborn® A&



# pyplotiZIEpltD R L TEITTEDLIITT S
import matplotlib.pyplot as plt
import seaborn as sns

# Jupyter NotebooRE TV S 7EZRRIEDEHICHELRID YV IAIUEF
%matplotlib inline

MatplotlabT(&, SESFRIST&MITEIN, FI'(E, TP TLESETH
DBIEHFEL &S, BMEIE, 2DDEAFENDEFT—F(CHUT, x-yEEE(CRzT0y
hLzPJSTTY.

TDcellld. EETHEELU100EDxEyDEMZTOY MUERIZER T DEDTT . 10
TEH® plt.subplots() TIS I &< BIR(CHIZD AT O S fig & TS TDORIAICH
ATz on (T8 EFEENDZENEL) ax BZERK L. 13TET. ax LICAY
v RplotTrcZ70Ow fUET, ax.plot(x, y, 'o') OREDEIEITS I DRAR%E
EEITDENDT. o [FRTHSEWVWDSEIKRTT,

TOMDEMECDVNTIE, I—RHBEOIAS MZESE(CLTLSIZE0),

import numpy as np

# XBADT—3 (oM BI1FETHO—HDHDIEEER)
X = np.random.rand(100)

# yEDT—48 (N DIETOD— D ADEKER)
y = np.random.rand(100)

# B OA Ty bFige ' RFE' OA Tz b (T8 EFENDIENZLY) axF &R
fig, ax = plt.subplots(figsize=(5,5))

# EDER

ax.plot(x, y, 'o")

# 723784 ILDEM

ax.set_title('Random")

# X8R A ~ILDEM

ax.set_xlabel('X")

# Y8R A4 FILODIEM

ax.set_ylabel('Y")

# Uy R (TS 70FICHLHMBEER) ORTE
ax.grid()

plt.show() #F~



Random
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X

BRUZBEZSZINE, plot (CKDMWENIRTIFRSHIREUVUTRIZENTEET,
T ERERDHIE, BFFRIREER UIRZrfRE U TH<EDTY, 728, NumPyDE
£ linspace(x1, x2, n) (&, x1 & x2 OECTEMR(C n BN NEFDECHIZEDEHZLT.
NumPy.pi (FFEZERTY,

# xBIDT—48 (eho2nE Txi100%H (HNEE) OT—2ZEKT D)
X = np.linspace(@, 2*np.pi, 100)

# yEDT—43 (sinDEE)

y = np.sin(x)

# B OFTOY bFige R DA Tz b (T8 EFIEND I EMNZLY) axE AR
fig, ax = plt.subplots(figsize=(10,5))

# EDER

ax.plot(x, y, label="sin")
#7375 4 FLDEM
ax.set_title("Wave")

# XEAZ A bILDIEN
ax.set_xlabel('X")

# YEiAR A4 MJLDEM
ax.set_ylabel('Y")

# VYRR (U T7DHRICHIHMBEER) ORT
ax.grid()

# FLBI DB

ax.legend()

plt.show() #&~



Wave

1.00 1

0.75 A

0.50 ~

0.25 1

> 0.001

—0.25 1

—0.50 1

—-0.75 1

—1.00 4

sin

0 1 2 3 4
X

subplots (CHEIEZIEE T D E. —DDFERK(TELRDNE RIS T ZIBHIAD Z ENTE

F9. UTE ZDDITSTZAT1IHICELHITT.

import numpy as np

# JAY T BT—4

X = np.linspace(-10,10,100)
yl = np.sin(x)

y2 = np.sin(2%*x)

# "B OATOxY bfige, "B'EZZ2HD24 TP baxes® £
fig, axes = plt.subplots(2,1,figsize=(10,5))

# EK24 FILDEM
fig.suptitle("Waves")

# B DR

axes[0].plot(x, y1)

# X842 A FILDES

axes[0].set_xlabel('X")

# YEAZ A4 FILODIEM

axes[0].set_ylabel('Y1l")

# Uy R (TS5 70FICHHMBEER) ORTE
axes[0].grid()

# B O 1ERL

axes[1].plot(x, y2)

# X8 A FIILDED

axes[1l].set_xlabel('X")

# Y8R A MILDIEM

axes[1l].set_ylabel('Y2")

# TV R (I T70FICHLIHMBEER) ORT
axes[1].grid()

plt.show() #3F 7~




Waves

1.0+

0.5 1

0.0

Y1

—0.5 A
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T T T T
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L0+

0.5 1

—0.5 A

-1.0 1

T
-10.0 -7.5 =5.0 2.5 0.0 2.5 5.0 7.5 10.0

TMOR(2DDI S TZERTRRIIDIEETEEY .. TNICERACEHATZT O K
Z1DMED, AVY RtwinxZfE> T, CNEXBZHBIDEDS—DDEMATZ T U b=
EOHULFET,

BUF (& RIENRIRD ZDDRZE. —DDxECERTERRUZHITY . 2BEDyiiE 53
BTET. 2DDF —FZHRUPITIRDET.

import numpy as np

# JOy hgTEHT—4

x = np.linspace(-10,10,100)

yl = np.sin(x)

y2 = np.sin(2*x)*10 #RIEH 10

# "B OFTOY bfigeé. "B DX TP baxEHERK
fig, ax = plt.subplots(figsize=(10,5))

# xBMEREIT DL —DODISTRKEDA TSI bx2ZERK

ax2 = ax.twinx()

# 2524 FILDEM
fig.suptitle("Waves™)

# XEAZ A bILDIEND
ax.set_xlabel('X")

# axIZa T EB D EAERL

ax.plot(x, yl1, color="blue', label='wave 1")

# Y8R A4 FILODIEM

ax.set_ylabel('Y1l")

# Uy R (TS5 70FICHLHMBEER) ORTE
ax.grid()

# 957027 DIER

ax2.plot(x, y2, color="red', label='wave 2")
# YEAR A4 FILODIEM

ax2.set_ylabel('Y2")



# FLBIZ& 51+ TEM
ax.legend(loc="upper left")
ax2.legend(loc="upper right")

plt.show() #ZF &
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