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= TensorFlow execution
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impart tensarflow as tf
Impart numpy &5 np

with tf.Session{):
imput] = tf.constant{1.0, shape=[2, 3])
input2 = tf.constant{np.reshape(np.arange( 1.0, 7.0, dtype=np.float32), (2, 3)))
output = tf add(input], input)
result = output.eval()

result

& amayil[ 2, 3, 4],
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= Visualization
Colaboratary includes widely used lbrarkes e matplotlib, simplfying visualization,

import matplotlib, pyplot as pit
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[4]:
[4]:

[5]:
[5]:

[6]:
[6]:

[7]:
[7]:

[8]:
[8]:

[9]:

[9]:

[10]:

[10]:
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AW LICEZHZ TH S, Shift #H LD S Enter 25 2, EXHZ ABORFTHEEIN T, LD
ToHEIZZOERTEXHODFET, 722 z21E, LO2%2 100 ICEXHZ T, 70 100 FERDTATL
72 &,

HIDREIZE 5725 TL x5 %%
7/2
3.5

7//2

3

Python Ti3, BIDE (RE) 1k / TREN, BMMEIE // TRENET, // 13 NBEYI D IS TREH
() EELET.

BHALO // ORTIFBIIR D $5.

7/1

7.0

7//1
7

BRREORD BIR) 2RDLVE XE, FIOEET % ZAVE T,
BRA T O % ORREEBICR D £,

7%2

1

22 OX> b+

Python TIF—MIC. I — FOHIC # BHIT 2 &, ZOLE, ZOITORDOD FTHIAXY MMIRD £73,
AX Y MITHEIOD, [TORPHLLTHUHDZ I N TEET,

7u o AOFETRHIZIE, a Xy MIERINE T,

# ZDXIIATHIC # EBIFRE (T2EZaX T eT2IeNTEET,

# XD ESI12a— FMTIHITTHERIOZ— RIZOWTOHER XY P LTEL I TEET,
2%*10 # 2D 10 FERFHELET

1024

# RXDEIICa—FITEEZaAXV T3 T, ZOTREHRIEE (X7 h53) Zed
X iTbh s,

#2%%10 # 2D 10FEFHELET D70 TaxXxr 7w b ahik

2%%12 # EIFFELEZVDIZ 2D 12/ TL

4096

22. OX> b 11



[11]:
[11]:

[12]:
[12]:

[13]:
[13]:

[14]:
[14]:

[15]:
[15]:

[16]:
[16]:

[ 1:

[ 1:

[ 1:

[17]:
[17]:

[18]:
[18]:
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2.3 BREH

Python Tld., B /NS OH 28 (RED) X BENZALHEZRIHETD, 2 ¥a—X0HTE
RAERTHEINETOT, TRIZELRD T, GFEEREIEENESEHr VWV ET,)

7/1

7.0

7//1
7

L L. UTo X512, iR TS tMEERELVWHDO L LTIkbAE S, HEENELVHAE S 22
N5 == L WHEEFIZOWTIE, BTHENALET,

7/1 =17//1

True

+2 xR /% TR 2 DODOBPER I SIXFERDIEBRICRDET, 2008 ERTH -7
D, BE Y EENPES > TWES, BRIZFERICRD £75,

2+5
7

2+5.0
7.0

/ DRERIFB TR LD £5,
7/1

7.0

ZIZT, BHRTA KXEANLTATLEZ Y, T, WSOt LZHAELTEEES, BRI
UL, Insert X =2 —%{FoTEAZREBMNTAZIENTEET,

2.3.1 EHONREIRR
2.0%*1000
1.0715086071862673e+301

JEFITRKERTZRIZ, 10DREL 2 BHIZFRR (RERR) SNFET, e+3011 310D 301 /EEKLE T,
2.0%*-1000
9.332636185032189e-302

FEFITNERFERD, 10 DRZFL 2 BHIZFREINET, e-3021F 10 D302 /EEKRL T3

23, BHRLEH 12



[19]:
[19]:

[20]:
[20]:

[21]:
[21]:

[22]:
[22]:

[23]:
[23]:

[24]:
[24]:

[25]:
[25]:

[26]:
[26]:
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232 WK 5THREICBBIEH

2%%1000
1071508607186267320948425049060001810561404811705533607443750388370351051124936122493198378815695858

DX 51, Python TIEFEEHIINW HTHRELALDET, dHBAA, AV 2—XDAEVICHE SR
DIZBWTTED,

2:’::‘:2:‘:7’:2:‘::‘:27’::’:2
2003529930406846464979072351560255750447825475569751419265016973710894059556311453089506130880933348

2.3.3 ERCRBOFEDER

FEREPEPNCERT 51213, int L WOBEERAVWE S,  (BEIECEET 2 —aEB 12 2R T
{EEWV,) intx) k. Efix % 0 DA YID FIFEEREZERL 3,

int(2.9)
2
int(-2.9)
-2

W, BEREERICETLT 2120, float P WO BIERWE S, int(i) &, B i 2EBIIEBL-
WRPIELET, 722 z2iTi+0.0 2 LTH, 1 ZFECETHTEE T,

float(2)
2.0

2+0.0
2.0

2.4 BERFOEKIER & 3EM

HURLH D RIELAEPSI R XD QLIS E T, T0bb, HUESPEH O EDOS R LA
SRIDLBRIBUIEVEERINTVET,

¥R o CROFHENEF ZHEE TS e B TEE T,

2B, BXalb-c). (a=-b)(c—d)id. ZOfNatb—c, a—bt c—dDEEZEKRLEITV, a—F
Tl a*(b-c) *® (a-b)*(c-d) DL S ICHDHAFTH 5 * ZHRLT 2LEDH 5 Z L ITHER LT
X,

F/o, BREETORICE, BHICEHEZ ANS IR TEET, (BRTHS—EHHAL F3,)
7-2%3
1

7 -2) *3
15

2.4. EEFOETIRN CF 13



[27]:
[27]:

[28]:
[28]:

[29]:
[29]:

[30]:
[30]:

[31]:
[31]:

[32]:
[32]:

[ 1:

[ 1:

[ 1:

[33]:
[33]:

[34]:
[34]:
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17 - 17//3%3
2
56 ek 4 ek 2

9354238358105289311446368256

56 ** 16
9354238358105289311446368256

EOBFITIE, 4%%2 PRICFHE XN T, 56%*16 DFTHINE T, DF D, xtryrrz=x**(y**z) B DT
H5FEF, ZOZrEDoT, *FHIHEETI2VVE T,

16/8/2
1.0

(16/8)/2
1.0

Eofltid, 16/8 ICFHEXNT, 2/2 BFIHEINET, 2F D, x/y/z=&/y)/z BEDILHFET,
DI ERHoTC, JBECHEETIEVVET,

Y/ EETHECHALET,

10/2%3

15.0

Pllo &5, HEFIZE > TAOFHIDNEERL 2D D T DOTHEREL T LI W,

Tl3ER, BATEAERZANLTATLIEEL, UTIZ, WSOt ZHELTBEET,

241 BIED + & -

+ -3, HEOEET (BIEEEF) L LTHEXET, (IheoEETFORIC I 2708 »EIN
9, HCBOMGICENEPNIEETII2EREFLESVET,)

=3
-3

+3

2.4. EEFOETIRN CF 14



[35]:
[35]:

[36]:

[37]:

[38]:
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25 HiERFOX L

BMEE T2, FHMEOBEIEMNIC LD > T, TROBEENOMVIEICE LD TEEZL £ 9,
HIHD + & - ZERDHIMELE T,

R, RAEE L E T IFEICHE L E T,

ZORIZ, 2HD* & /& /) E%DRIFEELE T, IOHBETHAELET,

RIS, 2THD + & - 3RLBFSMHEALE T, TOodEHAELET,

2.6 Z£H

BEIZ7 - 2 * 3DXIRFINPHTEZ LD, HETEHOMP, HETE2H () oflicix. 21
FPANDZZENTEET, TITEALIE. FADEADI LT, FHFLEMIZ I AL POXFa— K
TEENTVWAEHDTY,

BROXFOMBHEET. 72223 ** % // ORMICZEHEZ ARSI IXTEERA, T7-XRBZ L
TL &9

7 :‘::‘:2
49
7% *2
"/tmp/ipykernel_490/925474765.py" 1
7:’: :':2

A

SyntaxError: invalid syntax

2.6.1 2ADZEH

HAENFa— FTHI2EADERAIX. ZHL2IZARINEHADOTHERLTLEE W,
7 %2

"/tmp/ipykernel_490/2701360522.py" 1

7 **2

A

SyntaxError: invalid character in identifier

27 IT7—

e L TVde, IF—DEIZILdHo%TL xS, UTNIMAENLLS —TF,

10/0

ZeroDivisionError Traceback (most recent call last)
/tmp/ipykernel_490/530406163.py in
-——>1 /

ZeroDivisionError: division by zero

25 BinEEFOFLD 15



[39]:

[40]:

[41]:
[41]:

[42]:
[42]:

[43]:
[43]:

[44]:
[44]:

[45]:
[45]:

[46]:
[46]:
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TOLT—E, PRk 3E Y ERTo--0T3, ROTTS—0HMAINZE DT,

I PRI -EGEE. BELTIMELEST A TEEY, LoFIT, 02722 233 1ICE&EEHXT
FMILE L TATL XN,

10/

"/tmp/ipykernel_490/92394027.py" 1
10/

A

SyntaxError: invalid syntax

IHELDITT—WENXEIS—TT, 2% D, ASID Python DXITEITER L TWBDETTERP 72D
T3,

2.8 HFEH (E22—ILDAVER—F)

import math

math.sqrt(2)

1.4142135623730951

BEBROSEOBEIZ. € a—IL (51473 )) e LTHREIATVWET, ZhspBEFHVEZN
X, Lok >Siz, import TIARE % import math Y WO BZ LR WVWE—EEBX T3, Z5LFET L.

math £ W5 74 77 VD3 AAENT (A VR—FXNT), math. BEH WS ETHBEEHWS Z &
MTEFET, LTk, FHREZFHET % math.sqrt L WO EBDIHSATWE T,

5D ULHIEHTTBEEL £ 9, sin & cos lF math.sin ¥ math.cos TREH £3,

math.sin(0)

0.0

math.pi
3.141592653589793

math.pi &, FREARZEE 3228 TT,
ZRITOWTIIRICHIHE N E T,

math.sin(math.pi)

1.2246467991473532e-16

COMREBALI 0 ICAESRIFIUIR SR VD TTD, BUERED-DIZIDE SR> TVWET,
math.sin(math.pi/2)
1.0

math.sin(math.pi/4) * 2
1.414213562373095

2.8. BEREY (EXa—ILDAVR—-F) 16
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2.9 &HE

EEHERDTLIEEI WV, BEELrE. 5OFHRIC 1 ZMAT2 TEH-72dDTH, f1.618 12751
3TT,

2.9. &H 17



[1]:

[2]:
[2]:

[3]:

[4]:
[4]:

CHAPTER 3

1-2. ZH e B o B

ZR e BB OERBICOWTHIA L £ 55

5
* https://docs.python.org/ja/3/tutorial/introduction.html#first-steps-towards-programming
* https://docs.python.org/ja/3/tutorial/controlflow.html#defining-functions

* https://docs.python.org/ja/3/library/functions.html#print

3.1 TH
Turo I EEICBIAEH I, HICAHIEMTIAZHEHATH D, AR ZFOEEIELRT I LI
B ET,

h = 188.0

UEDESIC=2HVAERHEXICL 5T, 188.0 L WVWHOHICh E WO KRB EF T, ChE2EHESH T
0= 1

TERINEZHE,. ROPTHES e TEXFST, h LWISLTHEAKRDRLZDOT, h L WIRZIFHET 2 =
EMTE, BB LURTHEINED £75,

h
188.0

BZLERE. WSOHTHHEATEET, ez UTTRw2EBERL T,

w = 104.0

ZZT, hZ2H5E (cm), wZKE (kg) DEKEEZ 2L, XORIZL>TBMI (K71~ 268 ZiE
TX%7,

w / (h/100.0) ** 2
29.425079221367138

18
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[5]:

[6]:
[6]:

[7]:

[8]:

[9]:
[9]:

Python 70753 > J AF3

BB, HET 0/ LD BRICFHIZ NS T L ITHERLTLES W,
ZREVOHHIOED, ZREPEURTHELZR 5L B TEXT,

w = 104.0-10

COEIEBEBFERTNUI. TTA wPMELRLTWH 104.0 2T, Hi/-72MH 94.0 ZHE LR T
51k bFET, ZOKRT, #ieFAUL BMIORXZFHMEL TAS L., w DIEOZE(IZIE T T, BMI DEFFE
HRIIZEDLY £9,

w / (h/100.0) ** 2

26.595744680851066

B, REZROZEE (722 ZIEBMI) ZROPTHVWSE Y, RO LS -4 7,

NameError Traceback (most recent call last)
<ipython-input-1-b910749d4383> in <module>
----> 1 BMI # REZRDEHE

NameError: name 'BMI' is not defined

RDENDATHEIZDH 2 # ZHIFRL TFITLTAHEL & I,

# BMI # REZDEL

DT, BiioZd, ZHEAMELRTHEEZ, ZHOEE LTHHL TWE LT,

3.1.1 KAX

ZRCEFRICH W2 = 12 X 2H30% . Python TIZHXANX (assignment statement) ¥ FEXE 5, Z LT, XA
X%EFEITT 5 Z 2 %A (assignment) ¥ SVET, KA, = DELACHLORDFHAFEERDEEE D
YTHXTT, LEDBID XS T, EAPEROEEITE. RAZEBER L BRI E T,

RASE, 7% 5l U 7220 EI D M T2 e WS HFRIIEVF 3, AICHIBES 2 2803 iz i
TRTODFVEEA,

w = w-10

FOMRAIE, wEZ 10 HOTHRIEE 2D 3, = IFBENRFSTEROVIEIRFERELTLEZE W,
b —EBMIZFHBELTASL L, w DEDR-T2Z & T, LHEILEDD £7,

w / (h/100.0) ** 2

23.766410140334994

AR BB AUAE. substitution () THDH, FurF IV 7 FFEICBIT SIUA (assignment)
LIdEZDFI, AL WVWIHEELD b, assignment (DU T) YWHHGETHEEHEIEL £ 9,

3.1. & 19




[10]:

[11]:

[ 1:

[12]:
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3.1.2 ERHAAX

LOHID X5 ICEBDEE S TEIEE. XD X 5 BB AN (augmented assignment statement) % i >
TR T 2 Z e TEET,

w -= 10

ZZT, = WIHEHETFR, - =2FESBLEETT. w=w - 10 LVWHIRAXERCEKIZZRD
3, ZAUIRAXLE 2HEEMIESG LD THD, - IKRSHF. Mo 2 IHEFICOWTHFEKICES

L7RERAXHHATEE Y, LA, ZROEEZERLTITE += EWHHEFZHWS N TE
35

w += 10

=HEDT. IO DHETFIIRABEFLHIIRATVES, RAHEFICE > TZEROERED XS IC
BB, HENPDTLEIWN,

3.2 Y DER LIESE

AR & 512, ZROMEIED 5720 BMI ORXE AT 2 DIEFHEFEITS, UTTIE. HE height 21k
Hweight 25 5o T, BMI 23R T 208 bmi 2EFRLTAZL &5, BEEEERT 2. BMIOROD
HANZE T TENTT,
RD &S BT, BRESELELLATEE T,
BfESRZ Y, #8IToa— FerZid, TESE2R2OBP IV LNLERA, (TEEERZLES D
., av Y FE—RTINDYFE (KXFTH/NMNIFTHEIWTT) ZANTRZILICE->T, A v F
TEET, (TESDLDI200NE. a— FOETIIEELEE A,
def bmi(height, weight):

return weight / Cheight/100.0) ** 2

Python Ti¥, BIBESIZ. LOIS5REELTVET, RIODITIZUTD X S1C def THHED £7,

def BB (518, ...):

518 (0&55) g, MBI HEZIELRTERDZETY, REIE (D OETS) tHhvw
35

s DIRBIBUER DR TH D, BIBOWLIE 2 ELdR S 25870 & L TUA T O HiE 7

return =

ORI return THEE D, return X ¥ FEENF §, return IE, return 125t < OFHEFER %, B
OMECHLUIGIGRLT (ZAZRErEVET), BEEKT T2 WO ERERBE S, ZOBKE. A
HEe BB v HITHESH T L., return DBOROFIiFERE KB U TGRLED,

Z Z°C. Python TlX, return OFHICZEHANAS Z L IHERLTLEIV, IO XIS RITHOZEAE A >
FYRLRES, Python T, A VF Y FORBIZE->T, MXODANFEZHIE T2 L5 12Hh>TVE
T 2D XIIZOVWTIE, XD EMLRECHPHTE e ZICHALEL x5,

FETIE. def DRICHIK bmi BEAE T, FRICKEFEMOFIZEDNT- height ¥ weight &, 5]
#c3, £/, return DK BMI DFERXEFTLR L TW2 DT, BEOFESH Litizid BMI OFHERER
DREEY UTGED £9,

TiE, ERL-EB bni ZIECHLTAEL & 5,

3.2. BHDOERLIRE 20




[13]:
[13]:

[14]:
[14]:

[15]:

[16]:
[16]:

[17]:

[18]:
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bmi(188.0,104.0)
29.425079221367138

F15E2HR (cm). H25182FKE (kg) L Z2DBMIDEHEIATWS b2 %7,

BEIEOH LIZEERO—@ER DT, SIBOMEBICIIEREORZERTEET L, BHEECHL KSR
DOHIZFEIRTE 3,

1.1%bmi(174.0, 119.0 * 0.454)
19.628947020742505

9 1 OBBEERLTAEL & D,

def felt_air_temperature(temperature, humidity):
return temperature - 1 / 2.3 * (temperature - 10) * (0.8 - humidity / 100)

OB, BEXEEEZANE LT, MEREREEZRLET, Z0X512. ABEASRERHIE (T
R—=R2A7) REFDLIENTEET, 7YX —RATTHDLI LB TEET,
BEHEBLPEBLCED R N TEE TN, ARTORINKTIIWIT EE A,
felt_air_temperature(28, 50)

25.652173913043477

28, return DRICREELR VWL, AHREINLER -7 ERET 22012, Mdikwnw, Ze 2R
F None £ WORHIZEAED £F, (None L WHHIFA ALY ZATHNAZZETL & 9,)

return SCICEER TICBEBERARBOREFT TITo T LE o2 &DH, None L WHEIRD F 35,

3-2.1 ?’l\\ %E

Python T def %° return |&, PAEUEFRSC return XDEHE H 25l 3 2 -0 DRRIZELBETH D, £hlL
HOMBICHNS ZEDPTEEEA, ZDXSITHMX ETRENFHEINTHLEE. FREBLIFEXNE
3, Code ENDEXNA T4 M T KT ET) BFAINDE DOBTNEEL L B I TBINEKRAERE
HYHEHEA,

3.3 &E

RD &S B ER L TLRE W,

.£74—biAVvFrbsrFXA— b LIIERT S feet_to_em(£,i) (727U, 1 74—bh =124
F=3048cm TH 5, )

2. ZRBEEL f(2) = ax® + bx + ¢ DIE% KD % quadratic(a,b,c,x)
BN TEL, ZORDEILEZEITL T, True DANTREIND T L BHERL TLZE W,

def feet_to_cm(f,1):
return ...

def check_similar(x,y):
print(abs(x-y)<0.000001)

check_similar(feet_to_cm(5,2),157.48)

check_similar(feet_to_cm(6,5),195.58)

3.3. &H 21



[19]:

[20]:

[21]:

[22]:
[22]:
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TypeError Traceback (most recent call last)
/tmp/ipykernel_907/2822422042.py in
1 def check_similar(x,y):

2 print(abs(x-y)< )
----> 3 check_similar(feet_to_cm(5,2), )
4 check_similar(feet_to_cm(6,5), )
/tmp/ipykernel_907,/2822422042.py in &,
1 def check_similar(x,y):
-——> 2 print(abs(x-y)< )
3 check_similar(feet_to_cm(5,2), )
4 check_similar(feet_to_cm(6,5), )
TypeError: unsupported operand type(s) for -: 'ellipsis' and 'float'

def quadratic(a,b,c,x):
return ...

print(quadratic(l,2,1,3) == 16)
print(quadratic(l,-5,-2,7) == 12)

False
False

3.4 O—HILEH

ROBEENZ. ~orOnRITEoT, 520N E=H0RICH L T=AFOERBZETHDTT,

import math

def heron(a,b,c):
s = 0.5*(at+b+c)
return math.sqrt(s * (s-a) * (s-b) * (s-c))

math.sqrt Z{# 5 72912 import math Z{T>TWVWE T,
RDRZFMHLTAEL & 5o

heron(3,4,5)
6.0

ZOBBOFTIZ, £3. 3UOEZXERLT2TEH -7 (0.5 2#I7-) EHERDTVWEST, ZLT, %
DfE%Z s LW EHBITRALTVWET, ZDs W IERIE., ZOBBOHFTRAZINTVWEDT, ZD
BB OF I CRIERERZ R D 3, TOXHIREHEA—HDILER U E T,

ZLTC, sEfoAHEINTreturn X TIRENZE T, ZIZT. BEERDOVLFEFLEDOARAETH
5ZrERTIZDIC, s NDRAXD return X, FCESTA VTV FEINTWBRZLICHERELTLZ
W,

Python T, BIROHTERINLELIZ, ZOBMO0—ANZER e %D £9, BBOsEb o -1
ZHTT, BHOATRLARDOERZf > Td, ZREEHOn—AVZRHEeIZ THlbD) tEZo6h
35

heron ZM:UH L7212 T, BEOHNTs DEEZSRLTH, DLTD X512, sBPREZRL WVIFITHED
5,

3.4. O—HILEHE 22
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[24]:
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[25]:

[26]:

[27]:

[27]:
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NameError Traceback (most recent call last)
/tmp/ipykernel_907/1028141915.py in
> 1s

1ot

NameError: name 's' is not defined

LITFTCl&, heron DHTIE, s 2WVW5 B — WL EROMEIX 312D T35, BEBDHATIE. s 8 WS R
AbHDT, ZDHEIZT - & 160 T,

s = 100
heron(3,4,5)

6.0

100

3.5 print

Fofilc, a—AINEEZBEBOBRMEZFETZ0IHbNE T, ZANTRINTWSEBDOND2S
BRI NTEEEA,

0 — VRO Y B OFETRP O Z MRS 511E, print £\ 5 Python A3ERAIH HHEL T
SNTVWEEE GEAAHBEEH) 2HWZ B TEET, 20 print ZEKALSMOET I To—
HNVEBOEEHERTEET,

print [FEEMFDOSIBEZZ Z e TE, arv~ , ORI ZAXELHIENET, 518 x 527
KO LESEIE, SiTosaEHILETS,

def heron(a,b,c):
s = 0.5%(a+b+c)
print('The value of s is', s)
return math.sqrt(s * (s-a) * (s-b) * (s-c))

heron(1,1,1)

The value of s is 1.5

0.4330127018922193

ZD XS print BEHWTEROMEEBIR T2 2 ik, Tur 740880 (NY) 2R3, BIE (F
N D) THRBEARNZITETT, THUX1-4 THRDTHHIL X5

7B, YREOHATIE, print EBZIFOH L CEZENT 2% TIF T2 tRBILET,

3.5. print 23



[28]:

Python 70753 > J AF3

3.6 print ¥ return

BEEDOEZIR T Z 2 ZHIRF XN TV AEEIX, 73 return 2o TL 72X W0,
BN THENFL TS, BRORMEL LTHHTZ2Z I3 TEEEA,
722 ZiX heron LU TD LS ICEFHET B L. heron(l,1,1) * 2D RHENTERLI A FT,

def heron(a,b,c):
s = 0.5*%(a+b+c)
print('The value of s is', s)
print(math.sqrt(s * (s-a) * (s-b) * (s-c)))

AP SN

return print(math.sqgrt(s * (s-a) * (s-b) * (s-c)))

DESIWCENTHELH TS, print BEUE None Y WO EEIRL ET DT, THATIXEIEITIEIZ None &\
SEEBRLTLEVET,

3.7 aAX> b7

OAXY FMCOWTIEBRCHB L E L0, BEERICE XV F2MIMLT, oA TO b2 XS
ZLEL &9,

AX Y FRTOITIRET (BHOAD LK A1T) LR UIFKDAE T,

BEEROFICZTEEHHICANZ Z A TEETOT, EVEEERICIE. KU 2L 2 A10%T
EPANZDOBINWTL & 5,

# heron DRI L Y ZAOHIEE IR
def heron(a,b,c): # a,b,c F=HDOEX

# LDEF D% s 2@
s = 0.5*(a+b+c)
print('The value of s is', s)

return math.sqrt(s * (s-a) * (s-b) * (s-c))

3.8 HHDERDEZTH

BEEUE,
Bi% heron i, =AFO=UDORZ%d 5> T=AFOHMEZIEL 7,
EWVH KT, BHIZITSBRTZ2ZLdHD FIH,
heron(a,b,c) . =ABO=HDEZX a,b,c 2d 5o T=AFOHELZEL £3,
EWVS K5, FIEEIHRLTZRIA2ZdDHD X T,
L EIE
heronQ) F=AEDHEZIEL %3,

DEIT, BB QO Z2NITERBIZ2Ze2xHdD ET, ZODFLEIE. heron 23 TH 3 Z & 2R
LTWVWET,

BIEUIIE B Db DD 2 DTTH, heron() BT 2 ¥ =, heron 3N T L5 IEROE»Y
TRV EICERLTL XN,
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[29]:

[30]:

[31]:

[32]:
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RICHFE T2 XY v oW BROBRIIN L THRIKDELESHVW LT,

3.9 &

XX ar? + b+ c=0 KB L TUTO LS REMEERL T IZE W,

1. HAIRK b2 — dac B3R 3 det(a,b,c)

2. DS B, RELZRWITZKD S solutionl(a,b,c)

3. BDS B, NI BRWHERD S solution2(a,b,c)
2.2 3. 1ddet 2o TERLTLIEI NV, DFERICHRZGEDAHEEL THOWEE A
EBPTELL, ZORDENLEFITLT, True DANFRRIND Z L EHERL T XV,

def det(a, b, ©):
return

def solutionl(a, b, c):
return

def solution2(a, b, c):
return

print(det(1,-2,1) == 0)
print(det(1,-5,6) == 1)
def check_similar(x,y):
print(abs(x-y)<0.000001)
check_similar(solutionl(1l,-2,1),1.0)
check_similar(solution2(1,-2,1),1.0)
check_similar(solutionl(1,-5,6),2.0)
check_similar(solution2(1,-5,6),3.0)

False
False

TypeError Traceback (most recent call last)
/tmp/ipykernel_907/1517834440.py in
3 def check_similar(x,y):

4 print(abs(x-y)< )
----> 5 check_similar(solutionl(1,-2,1), )
6 check_similar(solution2(l,-2,1), )
7 check_similar(solutionl(l,-5,6), )
/tmp/ipykernel_907/1517834440.py in x, y)
2 print(det(l,-5, = 1)
3 def check_similar(x,y):
-——-> 14 print(abs(x-y)< )
5 check_similar(solutionl(1,-2,1),1.0)
6 check_similar(solution2(1,-2,1), )
TypeError: unsupported operand type(s) for -: 'NoneType' and 'float'
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3.10 A O—/NILZE#

Python Tl&. B TRADITORRVWERIZ, 70— \LEHE ARINET,

JO—-NILEH X BN TEEERSINI2EHDOZ L TT,

L7zo T, BBOF T/ —"\VERZZRT LI eNTEXT,
[33]: g = 9.8
[34]: def force(m):

return m*g

LIED X ST force 2EFET D L. force DHTg WS 70— \IVERESBBTZ N TEE T,
[35]: force(104)
[35]: 1019.2

[36]: g = g/6

HUEDESi12, g DEEZEELTHS force #EITT2 2, BHEZEDEIHAVSLNE T,

[37]: force(104)
[37]: 169.86666666666667

DU & b i flcy,

[38]: a = 10
def foo():
return a
def bar(Q):
a =3
return a
[39]: foo()

[39]: 10

[40]: barQ
[407: 3

[41]: a
[41]: 10

[42]: a = 20

[43]: foo()
[437: 20
bar DHFTIZ a NDRADBDH B DT, aldn—hNVEBICRZDET, B—HNEBD a b r/m— LERH

DaldldDeEZTLEIN, B—INEHaDRADLD->TDH, 72— LERD a DIEIZELL
FtAo foo DD ald v — VERTT,

[44]: def boo(a):
return a
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[45]: boo(5)

[45]: 5
[46]: a
[46]: 20

BEOGId 0 —AINVERO—FEeEZEZ N, 70— rVER L3S DTS,

3.11 FEDOEE

[47]: def feet_to_cm(f,i):
return 30.48*f + (30.48/12)*i

[48]: def quadratic(a,b,c,x):
return a*x*x + b*x + c

[49]: import math
def det(a,b,c):
return b*b - 4*a*c
def solutionl(a,b,c):
return (-b - math.sqrt(det(a,b,c)))/(2*a)
def solution2(a,b,c):
return (-b + math.sqrt(det(a,b,c)))/(2*a)
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[1]:

cHAPTER 4

1-3. fmH - LEBHE & S0 I D HhiE

AP - PR & S DI D FEREIC O W TR L %9
5%
* https://docs.python.org/ja/3/tutorial/controlflow.html
* https://docs.python.org/ja/3/reference/compound_stmts.html

* https://docs.python.org/ja/3/library/stdtypes.html

4.1 if XIS & B &G0

FITEREEIC OV TIXE 2 [ 25 3 [ CTABICIRWE T2, 22T if Ik 3%EDIE (f3X) OEA
I RN L E 5,

def bmax(a,b):
if a > b:
return a
else:
return b

OB bmax X, 2 2DFEOKREWS (EHIIZNE LS RWT) 2RLET,
I Tif I B3EMmEBHCERTVWET,

if a > b:
return a
else:
return b

aZib D REFUT apBESN, £ TRIFNUL, bR TT,

ZZT, return a?d, if XDHEXA VTV PEINTWE I LIZFEELTLEXW, return al¥, a > b
DDV DE EDAETEINE T,

else lX if DEDEHDED VB EERLTVWET, else: 2 LT, XF : DM 2 ICEELT
7Z&E W,

28
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[2]:
[2]:

[3]:
[3]:
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F7-. return b %, else KD HEWKA VT RFINTVWBRZLIEFEELTLEE Y, if ¥ else XA A
VFYMIEDET,

bmax(3,5)

5

B DHT return ¥ RIFETINF T &, BBIIEIEIGR D 30T, BABEREDOFDZDBRDE X
EITEINFH A

72 2, EOSFEHERIEIEILUTDOEHIZEL b TEET,

if a > b:
return a
return b

2T, if D OIRE A REDIRICIE else: DEDDIH D XA, FEDIBEDHZIZ return b 2HENT
WEF, (GHfEreturn bdOA V7Y MEIFEICTT,)

a > b DITo>TWIUR, return a BETEINT aDEINED £F, L7=do>T. ZDORD return b
BETINER A,

a > bMWD Lo TWRIFIUZ, return a lZETINFRA, INTERESBIIEDD EFTDT, 2D
RIZH % return b BETEINE T,

723, Python TlE, max E WO B H L UOERSINTVE T, (T4RDE, max FHAAABEKTT,)

max(3,5)
5
4.2 ¥RA2 TR

ifOAEREICRKBEH L L THARDDEEL IR TEET, ZHHDEMHITIE > R < R EDEBTEE
FrgEnTnEd,

X<y #x Xy Xhphan
X <=y #x 3y LT
x>y #xlky XhREWw
X >=y #x 1k y b

X == #x & yﬁi%bh‘

x =y #x ry BELIRL

FICELOLHOLE S DDOHBICIE == L WO HEEFHAHEOLNS Z EICHER LTIV, = 3RADHEET
T

<= FPEVDLFEL VD, > RKREVDLFELWAERLEDT, 1=2@3FLLRVWIERLET,
BT, TDEIBEANLSEMHZ, and & or ZHVWTHASEDEBZ Z 2N TE X9,

i>0and j>0 #1iiX 0 LIET, 2o, jiE o XHhKREN
i<®orij>0 #1130 Kb/hEwdh, FRE jIF 0 KhREw

i1 ELER2FERE3ITHS, EWVWSFMHBEILTOLSITRD £5,

i==1ori==2o0ri==3

INM%Zi==1o0r2or 32ELILWITEFTVADT, HFELTLIEXW,
E/ ot KXo TERHFDBEERL DI HTEE T,
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[4]:
[4]:

[5]:
[5]:

[ 1:

[ ]:

[6]:
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not x <y #x 3y Xh/hElkhy xEy BLb)

HoEE I, LT XS ICHEE L THWA Z b TEE T,
1<2<3

True

3>=2<5

True

4.3 &

1. Bl x OHeHEZ KD % B absolute(x) ZEFKR L TL 72XV, (Python 121X abs ¥ W 5 fHAGA
AEBPHAEINTVETH,)

2. xBIERBIE L ARSI -1, Eriasid 0 2IBT sign(x) WIS BBEERL TS W,
ERNTELDL, ZORDENALZFEITLT, True DADBRRIND ZEZMHERLTIZE W,

print(absolute(5) == 5)
print (absolute(-5) == 5)
print(absolute(®) == 0)
print(sign(5) == 1)
print(sign(-5) == -1)
print(sign(0) == 0)

NameError Traceback (most recent call last)
/tmp/ipykernel_1384/2189046552.py in
----> 1 print(absolute(5) == 5)

2 print(absolute(-5) == 5)

3 print(absolute(0) == 0)

4 print(sign(5) == 1)

5 print(sign(-5) == -1)

NameError: name 'absolute' is not defined

4.4 EIR{E%Z R IR

T T, HEHEZESEBICOWTHIAL 75
Python 23} 5 7 — XT3k A R H D £ 5, BITOVWTEBIT R TRE L7,

BIREY X, True £/ False DEHHLDLDED I ¥ T, INHIEIEHTIERL., HAHAAERTDH
L2 2ICERL TN,

e Trueld. ELWVWZ ¥ (B) #RLFT,
e False |3, MWiE-7/-22 (B) 2RLFT,
i, if OBOEFORIZ. True 2> False ZfHe LTHBH T,
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[7]: x =3

[8]: x> 1
[8]: True

Fo k312, xiIC3#RALTELYE, x> 12 WVWSEMHIEIHEDIBET, LE->T, x> 120WHR
DI True IC2 2 DT,

[9]: x < 1
[9]: False

[10]: x%2 == 0
[10]: False

ZLTC, MR R I PARE ERT 2D TEET,
[11]: def is_even(x):
return x%2 ==
ZOBIE. x B2 THSZRDDP0OZFELLDLE I D2 WS FHORETH 2 EHEEZRL T,

x == yl& x 2y BDFELOLDLEIDEWVIEHTT, ZOBKIE. ZO&HORRTH 2 EHER return
Glio‘f;‘@bflﬂij}

[12]: is_even(2)
[12]: True

[13]: is_even(3)
[13]: False

ZD XS REBEEL. if ORICES A TEE T,

[14]: def is_odd(x):
if is_even(x):
return False
else:
return True

ZDEDIT, EIEIZ True ® False #IRT I TEF T,

[15]: is_odd(2)
[15]: False

[16]: is_odd(3)
[16]: True
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[17]:

[18]:

[19]:
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4.5 A7 bk

Python 1251 51 (ROFHliFER) BRTHI DI eI nEd, ZHROMEDA T2 FTT,

L7ehio T, BPHEMEDA 7227 b TH, % XFIIRY X MRY, MRABEEO T — X851
FIH, ZhHREBRTEH 7Y 27 MTT,

LS. ATV P VWO HEEN L ZALZATHTRETH, A7027 e F—RIIFAHFL BT
LXZHDFHA, EiEIE, ROFHEFERRPLERDOMEE 22 7 —XBA TV 227 b T,

4.6 None

None ¥ \WH F—&MH D F T,
L OFORE I L 725EHED None 1823 2., AIBFTREINERA,

None

print TEHSPDRRIEZLUITO LS D ET,

print (None)

None

None ¥ WS fEIX. FHEXDEMIBZV, WO I 2RILDICHELAZZILLHD FI,
&My LTIE. None 135 2 RERICHbE S,

if None:
print('OK")

else:
print('NG")

NG

return DRICREELLZN ENH D 3,

return

ZDHE, LLTD X 512 None BHEEXNTWB EARINE T,

return None

ZD XS M return XEFETT B 2. BEOETIZZZTKT LT None 258D £3,

4.7 AFMH L L TEDN S thDME

True ¥ False Oftic, fiofEEDT—X b, FHELTH HWAR Z B TEE T,

72 2R
s HDS5H, 0%0.0 3% ZofiZE:ALREINET,
o FHITE, BT OB M. TOMFELARINET, CCFFNTOVTIE2-1 23,)
o HAAABTER None 13 AR ENFE T, (None IZDOWTIX EEBIR,)

45. #7>x Uk 32
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[20]: if O:
print('OK")

else:
print('NG'")

NG

[21]: if -1.1:
print('OK")
else:
print('NG")

OK

4.8 ABF

—c. ERLELO L T25DEARERDOTTSRITZ %2, BREEVET, HIRICKZEREH
IRNEFR L VT,

7z 2, BHIoEtRIERNEREZEZ 6N E T, EBRIC, nBFEEHDO 7 4 R F v FH%E fib() & B
e, fib(m) @EXRD &5 it Ew~- L E3,

fib(n) = n 727°L n<2
fib(n) = fib(n-1) + fib(n-2) 7272L n>=2

COBHEREFAVWTUTOXIIICERIC 7 4 R F v FREHE TN TEE T,

fib(@®) =0
fib(1) =1
fib(2) = fib(1) + fib(® =1+ 0 =1
fib(3) = £fib(2) + fib(1) =1 + 1 = 2
fib(4) = £fib(3) + fib(2) =2 + 1 = 3
fib(5) = fib(4) + fib(3) =3 + 2 =5

ZOHERD 5. ULTD LS fib(n) OHRHNEEIE SN E T,

[22]: def fib(n):
if n < 2:
return n
else:
return fib(n-1) + fib(n-2)

EEIZ, LUTD XS fib(m) OEIRED F9,
[23]: fib(10)
[23]: 55
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[24]: def absolute(x):
if x<0:
return -x
else:
return x

[25]: def sign(x):
if x<0:
return -1
if x>0:
return 1
return 0

4.9. FEOEE

34



[1]:

CHAPTER B

1-4. T N\v 7

TNy ZITOWTHHAL 3,

e

* https://docs.python.org/ja/3/tutorial/errors.html

Tar 7 LN GRD) BHoTELLLETTERVE Fid, ANTEID RS TNy T OIEEIRLEIC
7D ET,

I —IZEKREL DI T, EIS—. RITIT5—.

DWTMNLIEZHAL £5, X print ZHOVWZET Ny ZIZOWTHHENL X,

5.1

XTI 5 — : Syntax Errors

XIEL T —E. AJIH Python DSGEITER L TWE LT —TF, AL T —IT0 LTI,

1.
2.
3.
4.

FI3, T Rvb—IV%MHRLIEL x I,

IRyt —YDOREKITER T, #hd SyntaxError THB L ZHERLEL & 5,
ITI—tRoTWnbda— FOTHEMHELEL & 5

ZLT, YFATEDa— FRERESMRALEL £ 5,

I HEFELT - :
e U —F—areiENoMUE

Ry

apryo2FE
= & == OIEM
AT FDED
EfD%EH

print("This is the error)

WMELS—0HDET, YT, Zhzhors—1Z

35
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[2]:

[3]:
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"/tmp/ipykernel _1661/2920420528.py" 1

print("This is the error)

A

SyntaxError: EOL while scanning string literal

1+ 1
"/tmp/ipykernel _1661/602967778.py" 1
1+ 1
SyntaxError: invalid character in identifier
5.2 317XT 5 — : Runtime Errors
FTLI7 -, - FOFTRICHHE N2 25 —TF, FEITT7 IR LT
L ¥3. 79— RXvt—Y%MRELEL x J.
2. 27— Ayt —YORMITEAT, 20X —DXA TEMELEL & S,
3. -t RoTW2a— FOITHEMALEL & 2,
4. Z LT, HETHEDa— FIZoWT, YOEDDBFITTT —DXA FITHEFRL TV LML X
Lk, bLEBOFERIDD Z 5 THHUI, 1T20E, ZATUTHEETL, =7 —-2MEL %
L &9
5. B2 H2 5 WEGER, print ZFAL TUHO A ONEZHERLEL £ 9.
I HBETTT—Df :
« XFFNR VR DEEL T —
o BRE - BB OB EZ
« HEROMEDIEL
« BB oS
c ¥uick3EDE
« 774D AHIIEED
ny
print(1/0)
ZeroDivisionError Traceback (most recent call last)

/tmp/ipykernel _1661/165659023.py in
-——-> 1 print(1/0)

ZeroDivisionError: division by zero
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[4]:

[5]:

[5]:

[6]:

[7]:

[7]:

[8]:
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5.3 i®I2T > — : Logical Errors

MELS—YIE, RIS LARETTELZN, Tl hBER LI CEELZVWE VWS =5 —TF,
TS — izt LTl

1. AN MRS B e REEOH A ZMERELE L & 5o

2. aA— NEGAEDRD S, MHTINHL B2 2422 RO %L &5, BETHIUZ, print %
FALTUHDO AL ONEZHRLEL £ 5,

5.4 print IC&BFT/IN\vT

print ZWVW TNy ZWZOVWTHEMALEL &5, UTOEM median(x,y,z) &, x 2y & z OH[HEE
(BATODOME) 2RDES5LTE2HDTT, xy Lz ZMHERIAMTHZ LIRELET,

def median(x,y,z):
if x>y:
X
y
if z<x:
return x
if z<y:
return z
return y

y
X

median(3,1,2)
1

DL T T AEMES>TVET, RIDIEXTxyDEEZCx Ly BB LIS LTV
DTTH, ZNDBIFELIToTVWRENVWESTT, ZIT. BAIDIf XDHKRIC print ZANT, x2yD
HEFRREEFEL £ 5,

def median(x,y,z):

if x>y:

X =Y

y =X
print(x,y)
if z<x:

return x
if z<y:

return z
return y

median(3,1,2)
11
1

x 2y DBFEICEIRZ>TLE>TVWET, 22T, UTOLSWBELET,

def median(x,y,z):
if x>y:

w X

X =y
y W
print(x,y)

(continues on next page)
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(continued from previous page)
if z<x:
return x
if z<y:
return z
return y

[9]: median(3,1,2)
13
[97: 2

ELLEEFE L, print BZHBRL T XWVWDTI R, SHDOEDIC# BFTTaxy 7y FLTEL
TBXX%9,

[10]: def median(x,y,2z):
if x>y:
W
X=y
y =W
#print(x,y)
if z<x:
return x
if z<y:
return z
return y

X

[11]: median(3,1,2)
[11]: 2

55 A—TFTa4 VI RXEA1I

Fix, EUTANTEWMEMEEI D B, 2D ZANTDETIC LK T2 FHEDHPRYITY, Python 12
BOVWTHRICEEHINTWEZDR, A—=Ta4 YT RXR2CIL, 2FHa—FOEZXH TS, AW (7]
FHEDEW) a— Ry, il I ZAPETRTL. RO WAL TY,

Python Ti& PEPS (FEANFUHAGERR) EFHENZNRDR XA VI A K23H D 3, PEPS IZIIkk 4 72 Ml
TARARXANIZEAT 288035 D, a— FOuFGHEZED 5 Z e P HERIATVWET, ZZ2FETIHE-
- SEOEZIZOWVWT, 2 23,

« A VT Y MIFEMRAR—RE 4 DT LRIV
o =+=== REDHATORIRITFEHAR—ZZ 1 DANS
o ¥ ¥ 4+ DEAEATIE + DEIRICHEARR—ZF 1 DANS (B 2*x + y)
REBL DB 2RI D RTIC 2= — 2 % AW
s 1I0ZZEHA L LTEDR W
o EFREDHENC == % is ZHbRWn
72 EDRETT,

PEP8 IZED W a—T 4 Y VRAXANVDOHERERS HD £3 (B [ pycodestyle)s A 74 =1
2B WL OPFHTE DT (] : PEPS online), MEIGEHLTAEL & 5,

PEPS IZIIfFICE R EINTVWiRWDH D, TurlI I v r/—RICEERI DD FT, 22
e HOBHHW TRV “ =P v 7 F o nN—"TlIRLENCE®RI LD B L EH S

55. A—T1YJRRAI 38
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[12]:

[ 1:
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o REa— NIZHIBRS %
« 1 DODBBTIZ 1 DDR 2T RIET %
R, AlEitEE B2 RRWRARAL ¥ T
BEWEANZZE R LET, HOPEEWLRWI— F2HE L ZEBHETT,

5.6 AassertXIC&kBT/\vT

WHET S —%2 RO 3 L THERHZDD, assert X T3, assert DRIZENPNTEHRBIETH - 7=,
AssertionError BFEAEL TR ABEILTE2HHATT, KIHIERLET,

import math

def sqrt(x):
assert x >= 0
return math.sqrt(x)

sqrt(2)
sqrt(-2)

AssertionError Traceback (most recent call last)
/tmp/ipykernel_1661/3580709644.py in

5

6 sqrt(2)
-—--> 7 sqrt(-2)

/tmp/ipykernel_1661/3580709644.py in (x)
1 import math
2 def sqrt(x):

---->3 assert x >=
4 return math.sqrt(x)
5

AssertionError:

ZZTER L sqrt BEUE, FAREZRDZHEMTT, IFEADH L S5RNWZ L EATHEY LB
DT, ZOR[E® assert x >= 0 2 LTS5 20R TR L TVWET, sqrt(2) OFERH LTI,
Z DERIEH - S, MR S FHEIESAE T,

Lo L. sqrt(-2) OFEFH L TIE, Z OHHED - S Wiz, assert XA AssertionError #H L %
T ZOIT—RXvt—=IWC&oT, EDETDED K S REHED 7z N8 D o e DEHIC DD D &
T, ZHUE. W T —DJRR DI D IABITEILD 5,

5.6. Aassert XIC&B3TF/N\vY 39



[1]:

[1]:

[2]:

[2]:

[3]:
[3]:

[4]:
[4]:

CHAPTER O

2-1. L4 (string)

SCEILER 72 SN REIR ST HNS OV TR L 5
5%
* https://docs.python.org/ja/3/tutorial/introduction.html#strings

Python 234 5 7 — RIZIdkE 4 BEEELH D T, XFHIWL OO FOMI» SIS T —&
TF, Python [FEHETEZEFEIMIELTED, HETILT 7Ry MG TIE R HAEBLZIILDE 5%
SOEEBERDIRZFT,

NFEHNE, XFOWM 2 A7+ —b "o BLBEIAZx—F "L " THATERLET,
MUTORITIEXFH " 2 Fh., EE wordl, word2 IZfRA L TWE T,

wordl = 'hello'
word1l

'hello'

word2 = 'Hello'
word2

'Hello'

L OEBOEDHEPITLTFINTH 3 Z ik, HAAABE type Ik > THERTZE 3, typeld. TED
TRERBIBE LT, ZOT7T—XOEELRLET, 7—XOMEIX T—28L LB LFIhET,

type (wordl)

str
str i3 FHN DT — XBIEEKRL 75,
type (word2)

str

str (3 AAABEE LTOHVWONE T, HAAAE str 2213, RO T — X2 XFHNCEIRT
EET, R, TR 20T - XUADERETSEBE LTHWLND ZEHZNTT,

1-1 THEARBUEZ SKFINCEB L T2 E. RD K 5 IfT0E T,

40
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[5]:

[5]:

[6]:

[6]:

[7]:

[7]:

[8]:
[8]:

[9]:
[9]:

[10]:

[10]:

[11]:
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word3 = str(123)
word3

'123"'

T, "123" 2 WD XFEH BRI EE LT B121E. 1-1 TR int E WS BEBEHVWA e N TEE T,
(I int 3BHORTHLDH D £75,)

i = int('123")
i

123

BI%L float Z HWAUIS A 2 EBUTEIR T E X5,

f = float('123.4")
f

123.4

XEHDOREXF, HAAABEE len ZFHVTRD X512 L TRDF T,

len(wordl)

5

BREATICO 2 XXFHRR T 212, POz rx—1F (oo L. ) EHWA S
YOTEEY, EFHOSBEURLEZSHBRLTLLEZY, NIl rx—tEaxXryireLlThHAvenz

T BB, 14D0a—FT4 Y TARXANDE ZATHENLEARA LT A FOPEPS Tld. +Y LT 5 —
MZE L " B ESORFET E EDSNTVWE TS,

6.1 XFHNe A>T vIR

XFHNIN L DD DLFIT L o THRENTVE T,

X5 'hello' @ 3 FEHOXFZ2BLWHEER, UTO XS RidEZHVWET,
'hello'[2]

e

XEHNEEE T AR L THRBOLEZHVET, 2L OEEREZHICH L TIoIEEZHVET,

wordl = 'hello'
wordl[2]

l1l
COIEMNOBIED Z L B2 A VT YIREMUET, A VT v 7R3 005/BFEADT, HEFHDx
BHOEREZBZITE A VF v 7R LT x-1 #IEETINERDD 7,

Z 5 LTHUF L723CFI&, Python TIXEX2I 1 OXFF e LTHbh 3, (Fmur7Ivr5iEic&-
Tk, XFHNTREZLFIOBDF—R e LTH/ONZ DI HDEFTOTHERLTLEIW,)

XFHINIH LT, A YTy 7 AREBEBELTCZDORRZELEFIT LI LI TEEHA, RDEVIFZT -2
D%F) Python DF—&XiZ, K&, ZEAEER DD EHAAJEER D DICHETEE TN, XFFHNIE
HARARER T — X TT, Lo T, XFHNEMLT 2581, HiHoXXFHE2ERL 5,

wordl = 'hello'
wordl[0] = 'H'
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[12]:

[13]:
[13]:

[14]:

[14]:

[15]:
[15]:

[16]:
[16]:
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TypeError Traceback (most recent call last)
/tmp/ipykernel_1788/1689567903.py in

1 wordl = 'hello’
----> 2 wordl[0] = 'H'

TypeError: 'str' object does not support item assignment

T/, XFHOREXMUEDA VT v 7 RABBETZILIITEFHA, (RZZo7—RDFT)

wordl1[100]

IndexError Traceback (most recent call last)
/tmp/ipykernel _1788/521024611.py in
----> 1 wordl[ ]

IndexError: string index out of range
ATy 7 RACEBEIEET B 8. XFHNEERA D SRR TIETIHE > TLFHNE WK T 2 L FEFE T,
e ZE. XFHDBEBOX T RIS 2121d, -1 ZHREL £7,

wordl[-1]

[ |

(0]

Fr 3 XFH hello DIEEDA ¥ F v 7 ZFLUTORDOERIZZ D 5,

ATy ZZX | h |[e || [ o
0 2~ 1E o1 ]2 1314
=1 Sl4al3]27-1

6.2 XFHERXFTR

AZARLMINBEEEZ AL T, XFHID—HE (R737s) ZHGTE XY,

BARIIZIE, IS L2 WD SLFAIN DD L F DA VT v 7 R RBOXFEDAL VF v 7 R 1 ZHA
FEEZEELET, 7222 DEA3XTHND2BHOXLFEDS 4 BTHETOXFDOED XA 21551213
RDESITLET,

digitsl='0123456789"
digits1[1:4]

'123"

XFEHNIDFREE (Tbb, A VT AN 0DXTFE) ZEETEHE. KDL WITAET,
digits1[0:3]

'912'

LU, D 0 IFELTHRUARE D £3,

digitsl[:3]

'012'

[FERIC, RERBOXFDA YTy 7 Rb, HEEK T2 TEXT,
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[17]:
[17]:

[18]:
[18]:

[19]:
[19]:

[20]:
[20]:

[21]:
[21]:

[22]:

[22]:

[23]:
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digits1[3:]
'3456789"

digitsl[3:5]

l34l

274 ZZBOWTHAREREL T, XFIORBEDH LI XTI EBISTE £,
digitsl[-4:-1]

'678"
AF7AZATIH3IBHDMERZIETETZ2I LT, LV VDL FERIETTEE T, XD XS digits1[3:9:2]

PIETARAL, AVTYIZRAIDE2NEBEIIA YTy 7R 9 X D/NIOWXFERWNREEDCFEH %15
9,

digits1[3:9:2]

'357'

3HEHDMHEIC -1 ZIBET A2 dTEZT, ZhEFEIITOXTFINOWNE DX TFHNE/E 8N TE
9,

digits1[8:4:-1]
'8765"

6.3 ZEXFF

SYINTx— b (BLLBETAZ =) T, MR WEE, RS 0037 (BEXFH (<5
bLio) L ZF (K 5hD)) eAabxd, BAEMCIEK. TEoL5icALET,

blank = ''

B TFHNE, RO X DIZ, 722 ZIEXLFANFL S D 2T RO RS DIHEHL 3, (replace
FETHALET,)

price = '2,980 [’

price.replace(',', '")

'2980 '

XFHNDRAT A4 ZIZBNT, FBE LA VT v 7 ADEILFHNDEE LR WGE, 722 213 &I
BELRA YTy Z72xIHLT, 2BHDA YTy 7 ADMEIZxUTDA VF v 7 ADERIEET % &
EIH5RBTLEID? (BFEL. 22004 v Fy 7 RARFEICLFHEEZE L L. 254 2D 3 FHDEIZHW
VW LET,) ZOXIRGE, BRIIRD LI ICEFH e T (=5 —2H=D. #EE2D None
IRV I LICEE LTI W),

digitsl='0123456789'

print(' Z¢3257%) 1 = ', digits1[4:2])
print(' ZE3FH2 = ', digitsl[-1:-4])
print(' 28xF%3 = ', digits1[3:3])
print(' ZEXFH|TIEA WV = ', digitsl[3:-1])
BT 1 =

24FHN 2 =

L E TR

ZECFHTIERRWN = 345678
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[24]:
[24]:

[25]:
[25]:

[26]:

[26]:

[27]:

[27]:

[28]:

[28]:

[29]:

[30]:
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6.4 XFIDHEER

SCFH A D SCFHI B BB L D hEFNSIE, inHETFEEVE T, BAERINCE. RO X5 I fEH

L9,

XFEHIB in XFFI A

FANRT2 0 XFH B BB ENT VAU True 5. Z 5 THRIFHUS False 25E D 9

'lo' in 'hello'’

True

'z' in 'hello'

False

KD TS A TREXXFHNEMEE TEIEREHNSD e HZNTL & D,

wordl = ‘'hello’
substrl = 'lo'
substrl in wordl

True

substr2 = 'z
substr2 in wordl

False

not inHETIX, inHETOWEZERKL I,

wordl = ‘'hello’

substr2 = 'z
substr2 not in wordl

True

6.5 ATRT—T2—=7>2 R

NEFN BT BIES Y TN ' HAEVEE TN 4 — " THDEHALELE, LD EERET
XFHN RS 2121E. TRT =T =TV R MIEN 2[5 TFHN RS DERD D 3,

e 2. TOXSEXFINC ' 280X FH% ' THE e XTI OHENTA TS - 3,

non_escaped = 'This is 'MINE''
non_escaped

"/tmp/ipykernel _1788/1163335816.py"

non_escaped = 'This is 'MINE''
A

SyntaxError: invalid syntax

II—%EF 51T TR == Y RAT Rl LET. BAENCIE T ORI\ el s, !

RO TFHN R ERTE X9,
escapedl = 'This is \'MINE\"'
escapedl

6.4. XFFNDIRER
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[30]:

[31]:

[31]:

[32]:

[33]:

[34]:

[35]:
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"This is 'MINE'"

i, VNI x— b TCHEPROLDIZE TN 3 = EHZZT R — T — 7 Y 2% FHH TR T
EEEI

doublequated = "This is 'MINE'"
doublequated

"This is 'MINE'"

fcd, K77 +—F2RT\". \ 2RI\, BATERT \n k¥ MARIRS =T =7 V20D
D ij‘c

escaped2 = "FFZE72 D\n\"Time is money\"\nTime is \\"
print (escaped2)

REIE72 D
"Time is money"
Time is \

3O INT x—b, DL E TN y—FEFHATIE. " \nZFOT IR TEF T,

triple_single_quated = ''' RFlZ&72 D
'Time is money'

Time is \\''"'
print(triple_single_quated)

RHZ72 D
'Time is money'
Time is \

triple_double_quated = """FFE 572D
'Time is money'

Time is \\"""
print(triple_single_quated)

Rz b
'Time is money'
Time is \

BB, a7 50—HEENT (A X T TN LW E, 3HDY 3 — FTHATXFINZLT
LESZeDbh ET,

6.6 N\vIRXSYIaDRREAN

IR —F Y= Y ADKTICH B XFIE, Ny 27 X5 v P2\ (Unicode U+005C) TF, Z#LZ Python
KR ZZFETIRARWT T, Ny 725y ¥ a3 (EMICE 7+ M) KXo TRATGTVERD £,
Windows D7+ > T3, MEdB ¥ L TRZAZZ2MHEZWVWTT, macOS LD 7 > FTlk, 20 F
FNYIRATv a2t LTRZZIENENVTT,

NSEHZF —R—RTlE. Ny 7RI >ax—DBRVWILxHHET, Windows LTk, HIES ¥ F—
TANY IR 9 Y aPANTEET, macOS FTIE, Alt+ ¥ F—TANY I RT7 v aBANTTEET,
7272 L. IMEREIC Lo THOANTERBEDZDTHERELTILZE W,

print('\n") # BUTXF (Nv I RAFv> a2 + n)
print(' ¥n') # dYTXF TRV (HEES + n)
print('Are2A4a7AAb5n") # ATSLFE TR (Unicode U+29F5 DAy 7 A5 v S aj@iE+ + n)
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[36]:

[36]:

[37]:

[37]:

[38]:

[38]:

[39]:
[39]:
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¥n
AA@2AAQ7AADSN

6.7 XF5DiERS

+ HETEZHOWAUI TR L 2@ TE 5T, OEETIIH LOWXFEIBES N, T FINIZEA L
LEEA.

wordl = 'hello'

word2 = ' world'
textl = wordl + word2
textl

'hello world'

*HAE T T THIDMD IR LR ZIEETE XY,

wordl = 'hello'
wordl * 3

'hellohellohello’
6.8 XFHEXY YR

FINIH T 2BEZAT S 72D, Bre AV Y R (O LS5 %d D) PHESATVET,
Ay FIEREIGCT .0 NGB ZES 2. MO XS IR L T,

XFH. XV F% G, LD
# HDHNZT
XFHNER. XY v ¥4 G, L)

NFHNEUATDO LS XY v FBHBEINTVWET,

6.8.1 Eix

replace XY v P&, f5E L7 Mo A %2, HNTHEE L7z 55 B Tl A 7307 H 2 E L &
T ZOHETIE. TTOXFINIZEML £¥ A, BEICIE ROXSITHEHL T,

¥4 . replace (FR 7735 A, 51 B)

wordl = 'hello'
wordl.replace('l", '123')

'hel231230"

word1l

'hello'
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[40]:

[41]:

[42]:

[43]:

[44]:

[44]:
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6.8.2 &E
FEED X FE D 672 5 X4 str_engsentences 2358 L TH R b7z ¥ ¥, str_engsentences HIZ&
FhaeTomFs (L, 55,1, ?7) ZHIERL 72T %R 3 % remove_punctuations % fERK L T <

EEWV, (EHOMEIZD/ =Ty 7 0—FEKIHD £7,)
RDELD ... D ZA%EFEEHZX T remove_punctuations(str_engsentences) Z1EH L T 72w,

def remove_punctuations(str_engsentences):

LDV THERER L 7R, AT DA ZEITL, FEITHRIRD True 12725 T 8 ZHERE L T2 E W,

print (remove_punctuations('Quiet, uh, donations, you want me to make a donation to.
—the coast guard youth auxiliary?') == 'Quiet uh donations you want me to make a.
—,donation to the coast guard youth auxiliary')

False

6.8.3 %

ATGC D 4 DO X FD B3 X T str_atge BEIEE LTE X b &, XFH| str_pair Zi&§
BE% atge_bppair ZER LT & W, =7 L. str_pair id. str_atgc PFOZFFNIH LT, A%
TIC. TZAWK, GECIZ, CEGREXHILDBDTT,

RDELD ... DY ZA%EEEHZ T atge_bppair(str_atgc) ZIEHR L TL XN,

def atgc_bppair(str_atgc):

LNV THREZIER LT, DITORAEETL, FEITHRD True 1282 Z e ZHER L T X W,
print(atgc_bppair('AAGCCCCATGGTAA') == 'TTCGGGGTACCATT')

False

6.8.4 53&|

split XY v Fid, f8E L7 KYID XTSI BT, X7 A ZAH LT, VRIS 7 —XITHHL
9, BEIICE. ROLSITHEHL £T,

NFH| AL split (XY D X5 B)

YR MZOWTE 22 TIRWE T,

fruitsl = 'apple,banana,cherry'
fruitsl.split(',")

['apple', 'banana', 'cherry']
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[45]:

[45]:

[46]:

[46]:

[47]:

[48]:

[48]:

[49]:

[50]:
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6.8.5 BEH

index XV v RIZ& D, 8B L7 WOXFHN B XFHADE ZIWZHFEET BTN e nTEET, B
INCIE. RO XS5 WEAL 9,

SCFEH AL index (BB SLFEF B)

T2 U ABE LB s r DS AN BRI & N 2555, BOIDA 7y 7 AREINE T, £, 1§
TE LB S FANR TN EEFNBNGER, =7 - b %7,

wordl = 'hello'
wordl.index('lo")

3

wordl.index('1")

2

M=o -2 %73,

wordl.index('a")

ValueError Traceback (most recent call last)
/tmp/ipykernel_1788/1197463809.py in
----> 1 wordl.index('a")

ValueError: substring not found
find XY v F % index & [FRRICE I CFANZ MR L. BANCHIT S V7 v 7 AZIRL T,
index & DEWZ, AN FINEENRVGEL I — L3R5 T -1 RIS LT,

wordl = 'hello'
wordl.find('a')

-1

6.8.6 %

any ()& 1 DOFFEUXTY] strl 25 L T2 %2, anYOERICFEET 2 T % AN 2
7= X FH 23R RS swap_colon(strl) Z/ER LT 2 & W,

RDENLD ... D& T A%EEHZ T swap_colon(strl) ZEM L TL7ZX W,

def swap_colon(strl):

LDV THEZIER LR, LTORAZFEITL, EITHRD True I87422 Z e 2R L T2 E W,
print(swap_colon('hello:world') == 'world:hello')

False
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6.8.7 HR LIF

count XY v FIZk D, $8E LTz EHXFH| B XFH AW DIFET E20FARNB N TEE T,

T A count (7 X% B)

[51]: wordl = 'hello'
wordl.count('1l")

[51]: 2

[52]: 'aaaaaaa'.count('aa')

[52]: 3

6.8.8 %

ATGC D 4 DX TH 55 X T4 str_atge L3EHLY (A, T, G, C DWEFhh) ZIRET 5 75|
str_bpname 25| LTHZ o &, str_atge PICEFENBEE str_bpname O %R 3R
atgc_count ZE L TL72& W,

RDENLD ... D& TA%EEIWZ T atgc_count (str_atgc, str_bpname) ZIERL TL7Z& W,

[53]: def atgc_count(str_atgc, str_bpname):

LNV THRERIER LT, DITORAEZEITL, FITHRD True 1282 Z 8 ZER L T X W,
[54]: print(atgc_count('AAGCCCCATGGTAA', 'A') == 5)

False

6.8.9 KXF « \XF

lower, capitalize, upper XV v RZHAWS &, XFHDHDELFE/NIFITEWLL 2D, KLFITE
LD T2 eMTEET,

IS DEIETIE. TTOXFINIZELL £H A,

[55]: upper_dna = 'DNA'
upper_dna.lower() # ®TCDXLTZ/NLFICT S

[55]: 'dna'

[56]: upper_dna
[56]: 'DNA'

[57]: lower_text = 'hello world!'
lower_text.capitalize() # JCUHY T % KX TFICT 5

[57]: 'Hello world!'

[58]: lower_text

[58]: 'hello world!'

[59]: lower_text.upper() #2 T DT % KL FIZT5H
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[59]:

[60]:
[60]:

[61]:

[62]:

[63]:

[64]:

[65]:
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"HELLO WORLD!'

lower_text

'hello world!'

6.9 XF5DIEER

HEGEA T ==, <, > REZHWT, 2200 FHNZ2HKT 2 HTEET,

print('abc' == '"abc')
print('ab' == "abc')
True
False
print('abc' != "abc')
print('ab' != "abc')
False
True

XFHNDRPNDEENE, WhW 2 FFERUC X 2 IR T, XFHN DB DT H S L TR ZRD
x99, AP AN ZIERLSDTHIUR, RLTZREVWE LT,

print('abc' <= 'abc')
print('abc' < '"abc')
print('abc' < '"abd')
print('ab' < 'abc')

True
False
True
True

6.10 &H

HEED TS| str_engsentences 35| LTEZ N &, TANRTNLFETH B35, True &
RU. 25 ThWEE, False iR 3B check_lower ZER L T 72& W,

RDELD ... DE T A%EEHZ T check_lower(str_engsentences) Z1EM L TL Z&E W,

def check_lower(str_engsentences):

LN THRERER L. LUTORAEZEIT L, FTHERNPET True 1842 Z 2 ZHEREL T ZX W,

print(check_lower('down down down') == True)
print(check_lower('There were doors all round the hall, but they were all locked') ==.
—False)

False
False
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[66]:

[67]:

[67]:

[68]:

[68]:

[69]:

[70]:

[71]:
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6.11 FIDEICL K HBRE — BHEXFIDRE
FIDEICEL H2EMe LT, R XFHRRILT2HPRONE T, 72 23 XFH25IBICES
KD XS B func 2E X £ 3 (func 3518 LTE X 6N FH R RKXFIC L TRIBEKTT),

def func(strl):
return strl.upper()

ZZTER str2 ZEEE LT func ZIER Y. str2 ISR T WV B SLFEHD KL FEIT R o TR T X
9,

str2 = 'abc'
func(str2)
'ABC'

KD E DT func ZIERE ELITFERDPELZ D 5, ROFITIEE str2 (T X LTV 3 XFF abe)
Tz, XFH 'str2' 5182 LT func ZIMCHLTWETS,

str2 = 'abc'
func('str2")

'STR2'

6.12 FH

arvw () EEVEEBEBOLEDNP S D XFH| str_engsentences V5| LTHEIZLhE &,
str_engsentences HO—BHRA DAV XD RDLEDADK SR 5 XFH| str_res iR 3B
remove_clause ZfEL L T Z& W, 727 L, str_res DRFEHIIRLFEDTILT7 7Ry b2 LT
XV,

RDELD ... DE T A%EEHZ T remove_clause(str_engsentences) ZEM L TL 72X\,

def remove_clause(str_engsentences):

LN TIHRERIERR LT, DITORARETL, FEITHRI True 1222 Z 8 ZHER L T X W,

print(remove_clause("It's being seen, but you aren't observing.") == "But you aren't.
—observing.")

False

6.13 B DOHEE

def remove_punctuations(str_engsentences):

strl = str_engsentences.replace('.', '') # 5D T2 28T ER
strl = strl.replace(',', '")
strl = strl.replace(':', '")
strl = strl.replace(';', '")
strl = strl.replace(C'!', "")
strl = strl.replace('?', '")

return stril
#remove_punctuations('Quiet, uh, donations, you want me to make a donation to the.
—scoast guard youth auxiliary?')
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[72]:

[73]:

[74] :

[75]:

[76]:

[ 1:
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def atgc_bppair(str_atgc):

str_pair =
str_pair =
str_pair =
str_pair =
str_pair =

str_atgc.
str_pair.
str_pair.
str_pair.
str_pair.

return str_pair
#atgc_bppair ('AAGCCCCATGGTAA")

def swap_colon(

strl):

replace('A', 't")# fHEEDXTFICEL, 7272 L2 TNINF
replace('T', 'a')

replace('G', 'c'")

replace('C', 'g")

upper () # EHLE A D/INCF D % K FATEHL

#aa Y ONEZIIGT 5 # find TH 0K
strl.index(':")

#an > ONEZ BB ICHTE L BRI ST R BIS T %
str2, str3 = strl[:col_index], strl[col_index+1:]
#EB D ST HNDNEF 2 ANE R THET %

col_index =

str4 = str3
return str4

+ "+

str2

#swap_colon(hello:world")

def atgc_count(str_atgc, str_bpname):
return str_atgc.count(str_bpname)
#atgc_count ('AAGCCCCATGGTAA', 'A")

def check_lower(str_engsentences):
if str_engsentences == str_engsentences.lower(): #/L0D S FHI & /NSCFICENR L =507 %

te#y %

return True
return False
#check_lower ('down down down')

#check_lower ('There were doors all round the hall, but they were all locked')

def remove_clause(str_engsentences):
str_engsentences. find(', ')

strl = str_engsentences[int_index+2:]

return strl.capitalize()
#remove_clause("It's being seen, but you aren't observing.")

int_index =

6.13. B DHEE
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[1]:

[1]:

[2]:
[2]:

[3]:

[3]:

[4]:

CHAPTER /

22, 1 2} (list)

BROT -2 2HRL LTEREDTMOWS 7R LT, VA EXRTMTOWTHIL T,
5%
* https://docs.python.org/ja/3/tutorial/introduction.html#lists

* https://docs.python.org/ja/3/tutorial/datastructures.html#tuples-and-sequences

XFHN RN T 5 HBIILTFOATLEN, DARMTRIBRT2ERL LTHoO 2D T - X Z2HHET
%9, oTmr I IV IEETE VAMIHET 250 LTEA (B LLBTLA) PRI X—
REDRDHD X,

VA MRS 21213, VAP 2HRT 28R 2~ TR 2E20 SN [L..] THAEZ T,

UTOELNTEIRELERL T2V R MEERLT, BEIKRALTOVES, X512, XTI e REICH
AIABHEE type ZFHWT, ZHOMEBV AN TH B e ZHERLTVWET,

numbers = [0, 10, 20, 30, 40, 50]
numbers

[0, 10, 20, 30, 40, 50]

type (numbers)

list

VR FD7F—28 3 list TF, (BB, BTHZ X I1C, list 3ho7—&% V) X McEHS 28
LTHHVWSNET,)

RIS FHN R BERE TV AN EERLTAET,

fruits = ['apple', 'banana', 'chelly']
fruits

['apple', 'banana', 'chelly']

VAPDERBE L THHOIHUDT—XEEETE, ZHLREELTHLPEFVEREA, UTORATIE
BfE & SCFFNBRIEL TR T,

numbers_fruits = [10, 'apple', 20, 'banana', 30]
numbers_fruits
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[4]:

[5]:

[5]:

[6]:

[6]:

[7]:

[7]:

[8]:

[8]:

[9]:

[9]:

[10]:

[10]:

Python 70753 > J AF3

[10, 'apple', 20, 'banana', 30]

KD &I, ABBEREMLTWEVWY R (BURL) BERTEZ T, BYRAMNITBT T LFET
DBRFFERZERTIGER I LA FHbATVE T, BEMANARFNICOWTIE, %R 3 append XV v
FOIEZBIRL TL X0,

empty=[]

empty

[1

7B [ ZHWTREY R M2ERT 27000, BiZHilnwtro oo b (ZhgETifionizt 72

FERFE—TRWA T 22 ) ERENE T, HLAR TAF TV =7 F %Mtk FA—M 22K
LTS,

71 VRbEAVTYIR

XEHNDBE LRI, A YTy Z72AREELTYRAMNOEEPWMOEEET, VA LD xKHHOESZES
HIST3ICBRD IS RLEZHVWET, A VT 2723 000BFE5Z LICHFEBELTLLEE N,

UX b [x-1]

abcd: [lal, lbl’ ICI’ ldl]
abcd[2]

[P |

C
NFHDEGE L IEERD, VR MIEFEURERT —X T, TROLBA VT v VATIREINEZ VA D
FEEIZ, RARC L TEHETEE T,

ade = [lal’ lbl’ ICI’ Idl]

abcd[2] = 'hello'

abcd

[lal’ lbl’ lhellol’ ldl]

XTFHN e FRRIC, AT A4 R & 7= HFATEE D ATRET 3,
ade: [lal’ lbl’ ICI’ |d|]

abcd[1:3]

[lbl’ ICI]

abcd = ['a', 'b', 'c', 'd']

abcd[0:4:2]

[lal’ lcl]
YZRDRAT A AR LTI, RABAEETT,
ade: [lal’ lbl’ ICI’ |d|:|

abcd[1:3] = ['x", 'y', 'z"]

abcd

['a', IX , 'y', 'Z', ldl]
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7.2 #HY

UZX b 1In 25/ LTHD, In OEBEHOA Ty 7 ZOMEZHIFR LY A b %R 3B
remove_evenindex Z/EM L T 72X W (72720, O LTHF>dD LET),

bV b RTAREFHET,
HUToRLD ... D2 ZA%EXHZ T remove_evenindex(1ln) ZEK L T &\,

def remove_evenindex(1ln):

LN TRERER L7, T ORAZEITL, ETHRNET True 1842 Z L ZHERSL TR E W,

print(remove_evenindex(['a', 'b', 'c', 'd', 'e', 'f', 'g']) = ['b"', 'd', "£'])
print(remove_evenindex([1, 2, 3, 4, 5]1) == [2, 4])

False
False

7.3 ZEUX bk

VAMDOERELTVRAMZIRET 2L HTEET, VAMZERALTDZVRAMIZEY R b EIN
9, KEZHEY X FofITY,

Ins = [[1, 2, 3], [10, 20, 30], ['a', 'b', 'c']]

ZEY XA POBERIEEIERDA VFy 7 ATIHHWET, HOHITIHMIlD [1 TRENBZ VXD 2HEH
DEFZDY A, Thbb [10, 20, 30] DEIDERIIRD XS5 IHEEL T,

Ins[1][0]

10

3HHDVRAMZOBDOEWMOHLZVE ZX, ROLSIWKREL T,
Ins[2]
[lal’ lbl’ 'Cl]

UTDESICVRAMOERE LT, VAMZHE T2EMEZIRET S TEXT,

Ins2 = [1lns, ['x', 1, [11, 12, 1311, ['y', [100, 120, 140]] ]
Ins2

(ccy, 2, 31, [10, 20, 301, ['a', 'b', 'c']],
['x', 1, [11, 12, 13]],
['y', [100, 120, 140]1]1]

Ins2[0]

(cs, 2, 31, [10, 20, 30], ['a', 'b', 'c']]
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7.4 VZXNIXHT B8 - BEF - XVYER

741 VX FDEEH

MAAABER len i3V A FDOEX, $RbBEEM Z2RLET,

numbers = [0, 10, 20, 30, 40, 50]
len(numbers)

6

7.4.2 8

HEED 1 XX H 672 5 XFH| str_engsentence 23582 L TH X 57z X, str_engsentence HIZH
N2 BEERUR IR 3 BIEL count_words Z/ER L T 7Z& W, 72720, XU A FCRT LHEEZZEHTX
vonzdboe LET,

B b XFEFNCHT B split AV v REFEVWET,
UFDELD ... D IABEZHZ T count_words(str_engsentence) Z/EH L TL 72 & W,

def count_words(str_engsentence):

LDRNVTIE R L 7R, T ORAZFETL, EITHERD True 12742 ZE ZMEREL T2 E W,

print(count_words('From Stettin in the Baltic to Trieste in the Adriatic an iron.,
—curtain has descended across the Continent.') == 18)

False

7.4.3 max & min

VR MR TAMBMIIAaL DD FT, Blinax 1. OV R 5265, ZOTORAER
BLUET, FERICER min 13V 2 bOFOR/IMEEIRL %3,

numbers = [30, 50, 10, 20, 40, 60]
max (numbers)

60

numbers = [30, 50, 10, 20, 40, 60]
min(numbers)

10

max ¥ min [EXFHDY A M L THHEATE I, XFHOEIX, Whw 3 EHEIETITONE T,

characters = ['e', 'd', 'a', 'c', 'f', 'b']
min(characters)
lal

74, UAMIHTREH - BEF - AV YR 56



[24]:

[24]:

[25]:
[25]:
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7.4.4 sum

BIEL sum 13, BO VR I HEZ 6N 2. ZOERDEMZIEL £,

numbers = [30, 50, 10, 20, 40, 60]
sum(numbers)

210

sum([])
0

745 VX MLEEF

HEF+ICXoTYRMOEM, “ ko CHEICBUI 3BV IBELEIKEIREET 2N TEE T,

numbers = [0, 10, 20, 30, 40, 50]
numbers + ['a', 'b', 'c']

[0, 10, 20, 30, 40, 50, 'a', 'b', 'c']

numbers*3

[0, 10, 20, 30, 40, 50, 0, 10, 20, 30, 40, 50, 0, 10, 20, 30, 40, 50]

BENETRTCME (2 0) DV R M2fE2 RS EHZGER. 0 * HEFEZMES HETT,

zerol® = [0] * 10
zerol®

[0, 0, 0, 0, 0, 0, 0, 0, 0, 0]

X+ ZRDIRUITSDRIUERZRLE T, 2 2 x3 X x+x+x LRI CHERZRL F 3,
xMZEYVAIDLE, xDBEATHZ VR MDy OFICEREIRNE T,

x = [[0, 11, [2, 3]]
y = x*3
y

cee, 11, 2, 31, [0, 11, [2, 31, [0, 1], [2, 3]]

O E, xDERNLEINZ L, y OFTIIEREFNCEEIR I Z2DT, EELTLIEX WY,

x[01[0] = 99
y

£ee9, 11, [z, 31, (99, 11, [2, 31, [99, 1], [2, 3]]

I, y OFROERIERNCH 24 7P 27 bDBEI—E26TT, FLE. UTO TAF T2+
SR e F—M) 2SEBL T I,

HEEF in &, EHUOEENY X MZE&ENIUL True 2. ZHRLINTIE False 2R L 9,

10 in numbers

True

YR MIXT % in HEFI mHEEE or 2RI AT 2DICHVWS I TEXT, LA
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[35]:

[35]:

[36]:

[36]:

Python 70753 > J AF3

al == 1 or al == 3 or al == 7:

&

al in [1, 3, 7]:

YREICHEREZEONET, or DML R 35EE. in ZHWEAREDFHARTW I O s I 4%2EL
ZEeMTEET,

al = 1
print(al == 1 or al == or al == 7, al in [1, 3, 71)
al = 3
print(al == 1 or al == or al == 7, al in [1, 3, 7D
al =5
print(al == 1 or al == or al == 7, al in [1, 3, 71)

True True
True True
False False

inHEFE, BAOERBY A MTEENDLZhE S R, VR P OEREZ RN, HIACHHNS 2 & THIE
LTWEY, LEdoT, VA LORZICHAILEREZA22D £5, 2%D, VXA FORIMAKREITN
E. ENRD ORI 225 Z 8 ITHER L TS W,

not inHETIX, inHETOWZERKL 3,
10 not in numbers

False

11 not in numbers

True

746 IEELIEERZDAI VT Y I ARBCHAHIT
index X Vv FIIBIEMTIELLEEEZDA VF v 7 X2DFERRELET, XFHITIE index ITHIZTZH
P72 find XY vy R HDFE LM, VA MTRFEZEHA,

numbers = [0, 10, 20, 30, 40, 50]
numbers.index(20)

2

count XY v FIMEEL-EZ0HEIEL£T,

all2® = [20]%3
all20.count(20) # fEEL/ZEED Y X FHNDX

3
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7.4.7 EREZ (sort XYV v R)

sort XYV v FIZV XA MADERZWEANEZ T, FHEICABIFE LR TFEAIRTERD 3,

numbers = [30, 50, 10, 20, 40, 60]
numbers.sort()

numbers

[10, 20, 30, 40, 50, 60]

characters = ['e', 'd', 'a', 'c', "f', 'b']
characters.sort()
characters

['a', 'b', ICI, ldl, lel, lfl]

reverse = True A 7> a Y RIBETIUL, BREEFEIEICHANEZ 222 dTEET, (ZHUX33DF—
U— FEEEENZDDTTHN, TZTERTOINZ, MREIDOHEEZETCT 2BEREEREL TBV
TLEEEW,)

numbers = [30, 50, 10, 20, 40, 60]
numbers.sort(reverse = True)
numbers

[60, 50, 40, 30, 20, 10]

7.4.8 MiNE X (sorted #AAIAFHEIE)

B sorted TIE Y XA F25IEUCH > T, ZOY R MANOEELRFIECHAREZZFEREZ VXM LTR
LEJ,

sorted(VJ R )

numbers = [30, 50, 10, 20, 40, 60]
sorted(numbers)

[16, 20, 30, 40, 50, 60]

XFHNDBIE, Wb 3 HEIETITONE T,

characters = ['e', 'd', 'a', 'c', '"f', 'b']
sorted(characters)

[’a" ’b" 'c" 'd" 'e" ‘f']
sorted IZBWTH, reverse = True Litild§2 2 8 CEEZBIEICHARFZ 2N TEE T,

numbers = [30, 50, 10, 20, 40, 60]
sorted(numbers, reverse=True)

[60, 50, 40, 30, 20, 10]

DVWTTID, ZEHVAMZY - FT2L DL BHRPIELNEDIHENPDTATL I,

Ins = [[20, 5], [10, 301, [40, 201, [30, 10]]
Ins.sort()
Ins
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(fie, 3601, [20, 5], [30, 18], [40, 20]]

7.5 IR (1> TFL—2R) BiEMFCIEBIRRIGER

EFETIE, sort XY v F¥ sorted BEZEEN L E L7228, MEDMWAHRERZ Z2ICKBTEZ L
Jein?

BARINZIE, sort XY v RTEILO VY A M BREEINTWVWES, —F. sorted B TIZITDO Y X MIZ#
DEFITR->TVET, I —EMHERLTAEL x5,

numbers = [30, 50, 10, 20, 40, 60]
numbers.sort()

print('sort XY v ROEITHZEDILDY X F ', numbers)
numbers = [30, 50, 10, 20, 40, 60]
sorted(numbers)

print('sorted BB DEITHEDITDY X b : ', numbers)

sort XY v ROETHRDITOY X b: [10, 20, 30, 40, 50, 60]

sorted FIEDETFTHDITTO Y X +: [30, 50, 10, 20, 40, 60]

TDESIC, sort AV Y FIIIGO VR MAZHELTLEVE T, ZOXSRErEND 201>
L —X (in-place) TH 2 L VW E T,

—77. sorted BAEUIHI LWV Y X M EAERLITOY A FEBIEL HA. 0 X5 RRFEIIFRENTH 2
SARIRE: 3

sorted BIEE FIW2358. ZORME (HEREZDOHER) @ LOEBIRALTHES 22PN TEE T,
—J. sort XV v FIZVRAMBREZVWEDZFD LS RHEVHIZTEEEA,

numbers = [30, 50, 10, 20, 40, 60]
numbersl = sorted(numbers)
print('sorted FIA(DIR(E: ', numbersl)

numbers = [30, 50, 10, 20, 40, 60]
numbers2 = numbers.sort()
print('sort XY v FORfE: ", numbers2)

sorted BAE(DIRME: [10, 20, 30, 40, 50, 60]
sort XY v FODJR{H: None

7.6 VAFZEFTEIXY Y RRY

IOV A NIET 270D XYy FREZHMALTVEET,

XYy FRHAABBEBOPHIRAITH 2508 5 2ld. —RICEODEMIZEDRSIZHTE A, ThE
TPERRID & 5 PEE L T MA LU b £X8 A

B, RD append XV v FLANE, DEWIGUTSHEITNE L, ZRLBEX I LVOIEETRIXL TH
WEH A
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7.6.1 UXMICEEZEBMTS

append XV v N3V R s ORBEIIEE LLERZMITIMRET,

U A+ .append GENNS % EHZH)

numbers = [10, 20, 30, 40, 50]
numbers . append(100)
numbers

[10, 20, 30, 40, 50, 100]

append &, EARL7ZZED Y R HASHLE T, BBV R N2 OFRFEDRGZHI-TERDAD LR IHT
F2RURANEREET S, 20 X RRETURLIERAVWSNE T, 22 2iE. VX b numbersl = [10,
-10, 20, 30, -20, 40, -30] 25 0 KD KXVWEIRDOAZIKEH L7V R+ positives lFXD L H 1T
T2 ZenTEET,

numbersl = [10, -10, 20, 30, -20, 40, -30]
positives = [] # ZED VY R B/ERT 3
positives.append(numbers1[0])
positives.append(numbersl1[2])
positives.append(numbers1[3])
positives.append(numbers1[5])

positives

[10, 20, 30, 40]

762 AVXMIVAFDERZEMT B

extend XY v IV A FOREBEIIEE LV A FOBEREMNIMZET,

UZ b .extendGEINS 2V A1)

numbers = [10, 20, 30, 40, 50]
numbers.extend([200, 300, 400, 200]) # numbers += [200, 300, 400, 200] t[H L
numbers

[10, 20, 30, 40, 50, 200, 300, 400, 200]

7.6.3 AVXNICEREZ/BATS

insert XYV v FIZVRA MDA VT v 7 AZBELZMNBEICH LWERZFHAL 3,

U2 b.insert(f Y F v 7 A, HLLER)

numbers = [10, 20, 30, 40, 50]
numbers.insert(1l, 1000)
numbers

[10, 1000, 20, 30, 40, 50]
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[51]:

[51]:

[52]:

[52]:

[53]:

[54]:

[55]:

Python 7O 53>

J AFT

7.6.4 AV X O SERZHIRT S

remove XV v RIZIEELEEZEZ VX M2 5HIRL 3,

Y Z b .remove (HIFR L 72 WELZ)

TR U, fEE LAERDPEBAY X MZEEN 256, —BRIOERIHIRENET, k. HELL

ARV R MCEEFNRVWEER LTI - D £7,

numbers = [10, 20, 30, 40, 20]
numbers.remove (30) # {5/ L /=535 & HIlR
numbers

[10, 20, 40, 20]

numbers.remove (20) # {8E L= BERBERIEY 2 Micag 3586, —HBRIOERLHIR
numbers

[10, 40, 20]

numbers.remove(100) # U A MG ENLWVEEZIEET AT 57—

ValueError Traceback (most recent call last)
/tmp/ipykernel _2425/3031144396.py in
———-> 1 numbers.remove(100) # U Z MIEGENLWEALIEET AL T T —

ValueError: list.remove(x): x not in list

765 AV MHSAUTY I XATEELICERZHIRT S

pop XY v FIZVRAMDLLIEBE LA Ty 7 AZHIRL, ZO0EEFRL T,

DR+ .pop(HIBELZZWEZDA VF v 7 R)

numbers = [10, 20, 20, 30, 20, 40]
print (numbers.pop(3))
print (numbers)

30
[10, 20, 20, 20, 40]

ATy 7 RAERBELRVWEGES, BREREDEZZHIRL GRLE T,

YA b+ .popQ)

In = [10, 20, 30, 20, 40]
print(In.pop(Q))
print(1ln)

40
[16, 20, 30, 20]
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7.6.6 AVXNEZXZHIIRT S

del XIIHHET 2V A MOERZHIRL £9, BAMICEUTO XS ITHIRRLZ2WERZA Ty 7 AT
BELET,
del HHIRNTH 2 Z LITHFEE L TLZE W,

del VX b [x]

numbers = [10, 20, 30, 40, 50]
del numbers[2]
numbers

[10, 20, 40, 50]

A4 R%[ES T BATRET T,

del VX [x:y]

numbers = [10, 20, 30, 40, 50]
del numbers[2:4]
numbers

[10, 20, 50]

7.6.7 AVZXNDEZRZYIEICT S

reverse XYV v K3V X MAOEZRDIERFZHINEIZ L F3,

characters = ['e', 'd', 'a', 'c', '"f', 'b']
characters.reverse()
characters

['b', lfl’ 'C', 'a', 'd', lel]

7.6.8 A copy

VA ZEHLET, T80, InDENVAPTHSEE, In.copy) i In EFCRIDY X +2H
7B T, In DEREH LWY R MZFEICIEFTHEMWL T, ZOHLWVIY A FEERLET,

BHEHINTZVRAMIEEZMAZZE LTS, DY R MNIFELZTEE A

numbers = [10, 20, 30, 40, 50]
numbers2 = numbers.copy()

del numbers[1:3]
numbers.reverse()

print (numbers)

print (numbers2)

[50, 40, 10]
[16, 20, 30, 40, 50]

—J7. RAZHOIGEIIEHEEZZIT 5 T CICERL TSV,

numbers = [10, 20, 30, 40, 50]
numbers2 = numbers
del numbers[1:3]

(continues on next page)
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(continued from previous page)

numbers.reverse()
print (numbers)
print (numbers2)

[50, 40, 10]
[50, 40, 10]

7.7 X7)L (tuple)

AFIE. VRAMERILEST—ZDOWITHD, HOLWIBEO T —XE2BERICTEE S, ~7-L.
YAREESTER NG —ERELFEZZ2ZHEHTEILA CIFHBEETLR). TH2bb, X7 LZ
EEARAGER T — XTI, L7AoT, VAMDHETHHELEZEAY v FOEZL, EEZHRET IO, X
BHATERVWOTTA, Hcwd e, fERLERTEREZET ZLENLWEEIE. R NVDHN5EE
DOMEBERI VDT, VAP LD R INE[HIRETT,

722 23, BEOEBOEEZY R ML TGRL, BMUH LA T IV A F2REXSIESICLTHEZERD H
TEO5RGEE. VAMIDBEX TV EMFEIRETT, T/ FHALOEERZFS I TE =, x EEr
y FERE R Bl 2 IS L X B 2 REDRTIUR. (3, S) DEIRZXTINE[FSDHBHEHATT, DX, &
PIVELER T I3RS BIT 30 L FRICERZALEN (...) THAE T,

BleldEL x5,
X 3

y 5
point = (%, y)

point

3, 5

type(point)
tuple

numbers3 = (1, 2, 3)
numbers3

, 2, 3

FiE, AFEME L THE IV ZERTE £T,

numbers3 = 1,2,3
numbers3

a, 2, 3
FEN 1 DOFTOEEE. t = (D) TERL, RDXSITLET,

onlyone = (1,)
onlyone

aa,n
t= (DL, t=12REICIKK->TLEVET,

onlyone = (1)
onlyone
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[70]:

[71]:
[71]:

[72]:
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[73]:

[73]:

[74]:

[75]:
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1

D EREEAL TWARNWE L (BRFIL) T O TERTEZ T,

empty = ()
empty

0O

VR PRFHN RIS, 4 2T v 7 ZARMHAA BB E o 7= EDS AT RET 5

numbers3 = (1, 2, 3)
numbers3[1] # 4 7 v 7 ZADFEEIC X 2HOHIS

2

len(numbers3) # lenlIX 72T 2 EZD
3

numbers3[1:3] # A7 A4 A
2, 3

FRUE L7, —EER L7 X IV OERZRPOEET LI LI TEEREA, Lo TUTO T 1
VAN S ARSIl 35

numbers3 = (1, 2, 3)
numbers3[1] = 5

MHAAABEE 1list ZH-oT, TV A MIEBTEE S, (Qist ZVAMDTFT—XBTHIHH F3,)

numbers3 = (1, 2, 3)
list (numbers3)

(1, 2, 3]

FHHAAAEEE tuple 2> T, WICV R M2 X I NCEBRTEE T, (tuple ZZ LD F—REITH H
hE3,)

numbers2 = [1, 2]
tuple (numbers2)

1, 2)

7.8 &

BHOBEENPSZZ VA In 255 LTHD., InlCEEN3EREZYIEICHMNL =& 7L %R 3B
reverse_totuple Z/ER L T 72X\,

UTFDELD ... DE I AREZIZ T reverse_totuple(ln) ZIEM L TL X W,

def reverse_totuple(ln):

EDUENTHEERER LK. UTORALEZEITL, ETHERD True 12722 Z 2 2R L TLE W,

print(reverse_totuple([1, 2, 3, 4, 5]) == (5, 4, 3, 2, 1))
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False

7.9 ZTERA

ZERATIE., EUCEROZR LY ZHEELTX IARV A NOETOEREY —EFORIETRATS Z
EWTEET,

[76]: numbers = [0, 10, 20, 30, 40]
[a, b, ¢, d, e] = numbers
b

[76]: 10

UTo &5 L THALHERZRONE T,

[77]: a, b, c, d, e = numbers
b

[77]: 10

ZEANFTINIH L THFITARET T,

[78]: a, b, ¢, d, e = 'hello'
d

[78]: '"1"

R FINATH LT HEFTARET T,

[79]: numbers3 = (1, 2, 3)
(x,y,z) = numbers3
y

[79]: 2

T D &S 1ThkA & & HAEE T,

[80]: x,y,z = numbers3
print(y)
x,y,z) = (1, 2, 3)
print (y)
X,y,z = (1, 2, 3)
print(y)
x,y,z) =1, 2, 3
print(y)
X,y,z =1, 2, 3
print(y)

N NN NN

ZERAZRMES Z LT, 2 200FREHEINED ANZZ 275> FHREFILIELIEHVSNE T,

[81]:

»

'apple’
lpenl

(continues on next page)
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X, y=Y, X

print(x, y) #w = x; x = y; y = w 2[R UCFHEREIESLN S

pen apple

710 UR PR TILDOLLBER

(continued from previous page)

Bl 2T 2DICHW - HEBEETZHVWT, 2200V A MREX AL BB TZ b TEE T,

print([1, 2,
print([1, 2]

True
False

N

print((1,
print((1, 2)

True
False

print([1, 2,
print([1, 2]

False
True

print((1, 2,
print((1, 2)

False
True

KNDHBIZE, Wb 5 FEEHIC K 5 HE T,

3]

3)

= [1,
[, 2,

= (1,
(1, 2,

1= [1,
(1, 2,

1= (1,
a, 2,

2, 3D
3D

2, 3))
3))

2, 31D
3D

2, 3))
3))

VR PR T INORYIDESRD SN HE L TR ZRD

F9. AP S ANZIRRLSDTHIUIR, RLI-TZREVWE LET,

print([1, 2,
print([1, 2,
print([1, 2,
print([1, 2]
True
False
True
True

print((1, 2,
print((1, 2,
print((1, 2,
print((1, 2

True
False
True
True

3] <= [1, 2, 31D
31 < [1, 2, 3D
3] < [1, 2, 41)
< [1, 2, 3D

3) <= (1, 2, 3)
3) < (1, 2, 3)
3) < (1, 2, 4)»

) < (1, 2,

3
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7.11 forXIC K B8EDERLEV Rk <« 2F)L

EFESREOEDIBELIZa Y2 —XPRIBELITIUHEOVEDOTY, VA MDZAZHNDOERIZ
bl o TERERZBEDIELEWESE for XEFHWET,

VAT 1s DERETITH LT, ETXEZHREDETICERDLSICEEZET,

for value in 1ls:
FITX

for TIHEE 217D in ORISR 722 U X b 1s 25, in DRNICEE value BEDIPNF T,

1s DRAIOERE, 75 1s[0] A5 value IZRA SN FEIT X PRI F T, FEITX OUMBEDLI
2. 1s ORDELED value ITRA XN, WHEBEDIREINET, ZDXSICLT, 1s ODEZRIIHNT M0
P len(1s) EIREDIRE NS &, for XDUMBELKT L F 3

CIZTOin DE=E, LICHHALZY A VEROEELZME TS in LB R 5 212, 2L T, ifXk
FIfE. ETX OFHCIEAR—ADBBETH B Z L IHEELTLEE W,

RCEHEHIZRLET, 3DODEREEFOUARN1sH5H 1 DFTHOEREZMWMHH L. ¥ value IZIRAL
TVWET, EITX TlIvalue ZHOWTHY B LAZEZ2 2B LTV E T,

1s = [0,1,2]

for value in 1s:
print('For loop:', value)

For loop: ©
For loop: 1
For loop: 2

in DRICEEV A M 2R T2 22 TEE T,

for value in [0,1,2]:
print('For loop:', value)

For loop: O
For loop: 1
For loop: 2

FITX DEHICAR=AD RV 7 —BHET,

for value in [0,1,2]:
print('For loop:', value)

"/tmp/ipykernel_2425/3755322112.py" 2
print('For loop:', value)
A

IndentationError: expected an indented block

I —PHAUIERLZEDIC T 27 ADHD TV RWDIZT CEMMTE T TN, =7 - nwi=D
CEMLETu S ABHD TOWRWZ 2 IZRBhRENwI e n3H ) Ed, L zid. ROLSRHNEE
FEITLES 2 LW LET,

for value in [0,1,2]:
print('During for loop:', value)
print('During for loop, too:', value)

During for loop: ©
During for loop, too: 0
During for loop: 1

(continues on next page)

7.11. for XIC& BEDEBELEVZ L - 2T )L 68




[92]:

[93]:

[94]:

[95]:

[95]:

[96]:

[97]:

Python 70753 > J AF3

(continued from previous page)

During for loop, too: 1
During for loop: 2
During for loop, too: 2

®%ED print DITDAR—ZADEDBRE -T2, RO LS RERICHRIZGERDHHEFTOTHEELTL
7230,

for value in [0,1,2]:
print('During for loop:', value)
print('During for loop, too:', value) #IZ DfTDAR—ZADEDMEIE-> TV T —I1dH 7 W»

During for loop: ©
During for loop: 1
During for loop: 2
During for loop, too: 2

RTINDERICETD B0 S Y R+ AT E T,

for value in (0,1,2):
print('For loop:', value)

For loop: O
For loop: 1
For loop: 2

MUTFIE Y 2 Mt d % for XOHAE TS, numbers 3OV A+ LE T,

numbers = [0,1,2,3,4,5]

UTFDE512LT, ZOVRMNDOBEZEDODEHENLOLMAB VA MNERDEZENTEET,

squaresl = []

for x in numbers:
squaresl.append (x**2)

squaresl

[0, 1, 4, 9, 16, 25]

squaresl IZIZRMNCZEY A FBRAZINE T, ZL T, numbers DEBEROHFENZDY A MIRAL
BN FE T,

7.12 #%H

BHMOBEZENSZAZYVZAN InZ5 e LTHD., In OBEZDOBMZ KB sum_list ZER LT 72
W,

UToEAD ... D2 ZAZEEZ T sum_list(In) ZER LT Z X W,

def sum_list(ln):

LN TIEERER LT, LTORAERET L, ETHERIET True 12425 Z 8 2R L TL 72X W0,

print(sum_list([10, 20, 30]) == 60)
print(sum_list([-1, 2, -3, 4, -5]) == -3)

False
False
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7.13 forXIC & 38 DiRL ¥ XF5

for X2 5 & XFHNRRITE 7AW D ATRET S, XFF strl ZF o T—NFTODMHEDIKL
WHEZTSHBERFIROIIICEEZET, TIT. cZIWMhHashZ—xxF (o3FH) BRASHTY
R

for c in stril:
FITX

strl THEX 6N XTI e XTI ORLFTHAT 2 UEIAT DO L5127 D £,

strl = 'Apple and pen'
for c in stril:
print(c.upper())

= m e Yo

=

=

7.14 58

ATGC @ 4 FEOXFED» R 5 XFH| str_atge Bl e LTHEAohizeE ROLS5% YR
list_count %R § B atgc_countlist Z/EAL L TL 72 & W, 7272 L. list_count DERIZ, KIE
H bp 12 LT str_atge D bp OHIAEE Y bp DLEIEHLE (EX2D) VAP LET,

by b A ATGC! T SR DR L ZHWS Z e BT EE T,
UFDEALD ... D2 I A2EEIZ T atgc_countlist(str_atge) ZIER L TL & W,

def atgc_countlist(str_atgc):

LDV TRERER L7212, AT DA ZEITL, FEITHRIRD True 12725 T e ZHERE L T2 E W,

print (sorted(atgc_countlist('AAGCCCCATGGTAA')) == sorted([[5, 'A'], [2, 'T'], [3, 'G
<"1, [4, 'C'1IN

TypeError Traceback (most recent call last)
/tmp/ipykernel _2425/2239165687.py in

----> 1 print(sorted(atgc_countlist('AAGCCCCATGGTAA")) == sorted([[5, 'A'], [2, 'T'],.
~[3, 'G'1, [4, 'C'11)

TypeError: 'NoneType' object is not iterable
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7.15 forXIC & 3 ) X MMIHR{L DFEMESEE

Fiz, VATOHEZOBHENSKDZ VA NERDZHIZHFL L,

numbers = [0,1,2,3,4,5]
squaresl = []
for x in numbers:

squaresl.append (x**2)
squaresl

e, 1, 4, 9, 16, 25]
AL 6-1 THShE T2, REBRELZHAVTEHEEZMAL L, UTOLS T IfTTEL UM TEET,

squares2 = [x**2 for x in numbers]
squares?2

[0, 1, 4, 9, 16, 25]

ERAI 22N

[x 2883 for x in VX F&RTH]

VIR, VAR ERTR” BRLZV R FOREZRE x IZRALT “x 280K 258L. 20
MRE2PUVZPMILTGRLES, 3B23A. BT x THRITHIWVWTT,

[y**2 for y in numbers]

[0, 1, 4, 9, 16, 25]

7.16 AFA T 0 FOEME L RE—E

1-3 T, Python IZBIFAEHIFA 7V 27 P EMEINETEBRE L, 22T 7Y =7 O
Py R—MEICOWTEHIBL £9,

BRCRTER LS, HETF =2HWTH I I FOF@mEZHETE LT,

(1
[l

a
b

ZDOLE atbDEHEFELELBEVZAIZDT, UTD LS a DL b DEIFFE TS,

a==>,

True

Lrl, [THRED 1 TROZXZFET 2. BIHLVIRALN (A7P=27b) MMEshTERENS
DT, atbdEEFA—TEDY FEA,

F72 0 bOE—MIIHEET is EHWTHETE £,

aisb

False

VA MOERIZIF TV 227 FROT, BRI ICHEME LR EE D £7,
fle LT, atbzBERLITZVRbLcZEDET,

7.15. for XIC& % ) X FIER(L DFEHERCE n
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[107]: ¢ = [a, b]
C

[10771: [01, 11

[108]: c[0] is c[1]
[108]: False
a 2B TAEL & I,

[109]: a.append(1)
a

[109]: [1]

T332 clFATOES kD ET,
[110]: ¢
[110]: [[11, (1]
ZZT. al bldEMich{RhE L
[111]: a ==
[111]: False
Rz, b RERZr LTHIEDPYRAMdZED £9,

[112]: d = [b, b]
d

(11271 [01, 11

[113]: d[0] is d[1]
[113]: True

b ZZLETETAHEL & Do

[114]: b.append(1)
b

[114]: [1]
T2 AIULTDOEITRD ET,

[115]: d

[115]: [[1], [1]1]
HET==TVRAMEHKTZ L., BRETRTHEMMEZHEL 3,

[116]: print(a, b)
a ==

[1] [1]
[116]: True

HEET == 1%, BEZ2OLED == TITVET,

7.16. AFX T2V FOEMEE—M4 72
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[117]: print(c, d)
c==d

[ri1, [111 Cr11, [111]
[117]: True

—Ji. A7Y =27 POR-HIEIENLL $EA,

[118]: a is b
[118]: False

== DEEWMIL 1= T, is DEEMIT is not TF, not x == ylIx != y 2EITEJ, not x is ylIx
is not y ¥EITE T, is not ZINT I DDHEEFROTHEELTL X W,

[119]: c !'=d
[119]: False

[120]: a is not b
[120]: True

717 BB ORE

[121]: def remove_evenindex(ln):
In2 = In[1::2]
return 1n2
#remove_evenindex(['a', 'b', 'c', 'd', 'e', 'f', 'g'])

[122]: def count_words(str_engsentences):
list_strl = str_engsentences.split(' ')
return len(list_strl)
#count_words ('From Stettin in the Baltic to Trieste in the Adriatic an iron curtain.,
—has descended across the Continent.')

[123]: def reverse_totuple(ln):
In.reverse()
tup = tuple(ln)
return tup
#reverse_totuple([1, 2, 3, 4, 5])

[124]: def sum_list(ln):
int_sum = 0
for value in 1n:
int_sum += value
return int_sum
#sum_list([10, 20, 30])

[125]: def atgc_countlist(str_atgc):
list_count = []
for value in 'ATGC':
int_bpcnt = str_atgc.count(value)
list_count.append([int_bpcnt, value])
return list_count
#atgc_countlist ('AAGCCCCATGGTAA")
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CHAPTER 8

HIERHED 5 B R AR OV THIAL 55
5E:
* https://docs.python.org/ja/3/tutorial/controlflow.html#if-statements
if THRE DSR2 1T S HlEGEIC X - T, SRIFISLTFa Y 7 L OEELEZ 5 B TEET,
ZITRET M7 b o0 THHL, 20H & THRIFFIUITOWTHIAL 9,

81 1TV MIILBHEX

ML OHNT, Python DA V7> b ((THOZEH, F ) IKOWTHMAL £3, Python D4 7 ¥ b
BIATLE N —TICE e D BHEER D 5,

TUY 5 ALEFA YTV LA (BE) OBV > TRERZ 7V —F e LTIDbAE T, Mir R
B, AT P LD (FLRB) 707 AaXEbeDIN—TFDTINMET 3 Hlo7Lv—7
WETA23DL LTHbhET, M. A VFYFL"UDRES (B h3) ¥ TFrurs 4 ERE Y
N—TFRETZ2Z22b %5,

By LT, B RETERL-EE bmax() 2> THL T

def bmax(a,b):
if a > b:
return a
else:
return b

print('Hello World')

Hello World

ZOHITIE 1 {TE OBEUESR def bmax(a,b): DEHLLHE 1 LLDA F o MBI 5 THE T
XF3, ThbOLE, SITHETCIEHBES max #5th T2 707 AXDINV—T 2 W0WH Z 8T,

KT, 3ITHO—ATDADE 2 LANLDA V7 ¥ FDFETE, if X (I K200 O a >
b 2 True DIHFFICDAFEITENZ N —FIZBLET, ZL T, 417THD else TEA VTV P BRI
TVWET, STTHP»SHUIHRESH 2 LULOETI 2 1TH DA False DEEICHITEINE S
A—TWELET,
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BIRIC, TITHTRA 7Y PAREINTE D, TALEIBEI bmax O OER L ZBERLZWI DD
35

Python T34 7 ¥ P2 LTHEARR-ZX 4 DONESFHIATVE T, A#EMTH ZoFXZFAHL £
T 1-4DA—FT 4 Y ITRARXRANDE ZATHNLERAZA LT A FOPEPS TH, FMHAR—R4DOH
RO THWET,

Code LV TIZ{TOIEIAT Tab 2 A TAUE, HEINICZ OFEAXDA 7> bHFHAINE T, T/ A
Y7 ¥ M RRET & 21X Shift-Tab 2MEF| TS, 723, Colaboratory TlE. Tab Z ANF % L FMHAR—-R 2
DDA YT IBFHASNET,

8.2 if --- else IC K B &GS

N FECTHEE bmax ZHNCE o TIAL F L7223, —Rkicif X T, RAPETHIT if EEDOIL—T
M, BThHUT else BEED I N —T0, FREFNETEINE T, (ETHo/GE. else BHED I N —T
FETENEEAL)

if
ZZDIN—1F TR PEDOL ZIZOAETEIND

else:
ZZDIZN—=T1F TR PBOr ZlcDAETEIND

Tz, else 3EMET 5 Z e TEXT, BMLALGA. 130 PHEHOL 2 if BRO VL —THETIN
ZDHITIED ET,

if &
ZZDIN—T1F TR PEDOL ZIZOAETEND
DTN —TIEEITFETEINS

FEDPEHECTIR o T 2 2, if XOFUTE I if XL T, FEDIKZANTF (R T2
BHDET, ZOHEE. A YTy MIEHRHEI LD ET,

ZLT, TO22o070 7 A0EEEHSLPICERZ Z L ICHFEEPDETT,

if K 1:
ZZDIA—=TF TR 1) DEDL ZIZDAFETIND
if  2:
o= TR 1) TR 2) PHICEDO L 2ICDAFETEIND
if 3 3:

22— TR1) T2y T3 BeTEDOL ZICOAEITEINS
CZo7A—=71F Ty & T2y PRICHDO L ZIZoAKTENS
ZZDIN—=T1F TR 1) DEDL ZICOAFETEINRD
DTN —TITEITFETEND

if X 1:
ZZDIA—=TF TR 1) DEDL ZIZDAFETIND
ZZDIN—TIEEIIFEITEIND
if R 2:
IO N—FF TR 2) DEDOL ZICOAETEINS (TR 1) KFEEXILZW)
T IDIN—FIXEICFEITEIND
if # 3:
ZZDZN—=T7F T3 EOr ZicosFETEINDE (TN TX2) idEganizwy
ZZDIN—TIEEIIFEITIND
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8.3 if - elif --- else |- &k DM

CETTif ... else WIZOWVWTHENMLF L72D, BREOEZEDIGZHIT TEL Z2NTE S elif %
f” L7,

72 ZIET A NS HFEE (B, B, AL, ) ZEHELEVESRY, T&E 1oL 2308 1, &4
1T U K THSM 2 THIUIH 2, Ek}:%fof%ﬂtﬁm@—u\ EE3THNFMHES, ) 20D
MHEZEZFT, if ... else ICXBZXDATIDIHEZITIGE. ROEX>5 KI5 82k TLE
WE 9

if K 1:
K1 PEDOL ZICDOAETTEIN—F

else:

if ® 2:

R 1 28 o T2 DEDL EICDAFETTEIN—F
else:
if X 3:
K1) M2y 28 2o X3 PEDL ZICDAFE[TTEIL—T

else:

CDOEIRGEITE. UTOESICelif 25 2 IO EHERICTEE T

if A 1:
ZZDIZN—=TF T 1) HEDOL ZIZOAETEINDS
elif X 2:
ZZDZA=T7F T 1) ik 2o TR 2) DEOL ZICOAETIND
elif R 3:
ZZoZn—=71F TR 1) T2y 28 20 T3] WEOL 2ICOAFEITEINDS
else:

ZZo7A—=7F T T2y 5030 PnIFhdb o 2losFETENS

if - elif --- else Tld, SME L SlEICEMiX ., XBEDES. BERDOFETX I N — T DANET
ST LET, Z20MDEHE. TROBETOEMD False D& FlX, else MIED 7N — I 9357 X
NEI,

B, elif L3 else IFERZET 22 HAJEETT,

8.4 &

B exception3(x,y,z) DFIBIILTORGEERH-TE LET,
s x Xy ¥z DEIZEKTT,
ex2ylz®dD55, 2ODMEIEFFEILCT, 395 1 ODHEIEMD 2 ODELIZRZZ L LET,

FORRZMEERT LS. LTOEALD ... DL T ABEEHZ T exceptiond(x,y,z) ZEHZEL TL
72X,

def exception3(x,y,z):

RDOEIVTEWERTER L TL 72X W,

print(exception3(1,2,2))
print(exception3(4,2,4))
print(exception3(9,3,9))
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None
None
None

8.5 Y

BE# exception9(a) DFIBIIU T O =T LE T,
e I alZld. BEHNIDY X MMEXNET,
e ZOVAMDERIIEHTTHN, 1 DOEREZRVT, BOIXEROMEIETHRLE LET,

ZFD1ODBEHEDEEERT LS, LUTOELD ... D ZAZ2EX#Z T exception9d(a) ZEHRL T
{ZEW,

def exception9(a):

RDENTEWEZIERB L TLZE W,

print(exception9([1,2,2,2,2,2,2,2,2]1))
print(exception9([4,4,4,4,4,2,4,4,4]))
print (exception9([9,9,9,9,9,9,9,9,31))
None
None
None

8.6 ABHITICELNBEHAR

B ARTIIERITICOE L AR RRTWEE DD E T, 22T REERITICE =0T
RT3 1 20EEZRLET, | 2HIEZE. ENTHE SN EREEROITICE LD > Tl § 3 HIET
T, 220HIE. fTRICNY 725 vy a\ ZELHETT,

#a# AUTEINTHE 2 /71K
X, y, z=(1, -2, -3)
if x<0®andy <0 and z < 0 and
x !l=yandy !'=z and x != z):
print('x, y and z are different and negatives.')

### ATRICANY 7 2T v a2 (\) EANDHE

X, vy, z=(1, -2, -3)
if x <0 andy <0 and z < 0 and \
Xx !l=yandy !=z and x != z:
print('x, y and z are different and negatives.')

X, vy and z are different and negatives.
X, vy and z are different and negatives.
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8.7 if --- elif --- else ICH|F B XD

if ¥ elif 12Xk BAEMDIETIX, if 2 WIE elif 1I2H: DS True DIBE. FHLED elif 125
&R DOFMIITONER Ao

UTo7a 7o A5Tx%3,0,-4 2 LEBRINRREINE0ETFRLEZDOBIZEITLTAZL & 9,
Kz, x = 42 L2 Z20FEICERLTL A&V, (x is zero. IR RENTEXVA,)

X = 3 # example: 3, 0, -4

if x > 0:
print('x is greater than zero.')
elif x < 0:
print('x is less than zero, but x will be 0'")
x=0
else:
print('x is zero.')

print (x)

X is greater than zero.
3

8.8 &

UTFo7arsn37ar7o<v0EREBYICEEL R A, print DHEITAE D S EXKZ W LTS
DI EEEHEZ TLEXN,

x=-1
if x < 3:

print('x is larger than or equal to 2, and less than 3')
elif x < 2:

print('x is larger than or equal to 1, and less than 2')
elif x < 1:

print('x is less than 1')
else:

print('x is larger or equal to 3')

x is larger than or equal to 2, and less than 3

8.9 or H L < |d and THEES INT=F M DM

if 252 2% 0r B LI and THAINTWAEE, LA, SIEICEHEX N, FE (LIFED
RETHAT 2 FTH L HH) BFHHIELINE T,

722zl ifa==0o0rb==0: TBVWT BHOR a == 0 2 True DIFE. REEDHERD True &
RBZ2EHEZDOT, ZHBHORD == 0 ZFMliT 5 Z e L EITX TN —TDRETINE T,

Wiz, if a == 0 and b == 0: IZBWVWT. DA False DIHFE. DIEORIIFHHEINS Z &2 4L
HPHEAE T,

UTFoEATRIHFID 1THT, x DIEZ 0, -4 ITEE L, REINLIAEZ THEL, T-@ED MR LT
TZ&EW,
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x = 10 # del x DT 7 —%=MHIT 2729
y = 10
del x # x BRERIC

ifx>5o0ry>5:
print("'x"' or 'y' is larger than 5")

NameError Traceback (most recent call last)
/tmp/ipykernel_3492/13332213.py in

4 del x # x ZARERIC

5
--—-——>6if x> 5o0ory >

7 print("'x" or 'y' is larger than 5")

NameError: name 'x' is not defined

x =10
y =10 #del y D7 —%4il$ 5729
del y #y BRERIC

ifx>5o0ry>5:
print ("'

x' or 'y' is larger than 5")

'x' or 'y' is larger than 5

8.10 A3HERF (M)

Python T TD L ST if ... else Z 1 fTICEL B TEE T,

x=0
sign = 'positive or zero' if x >= 0 else 'negative'’
print(sign)

positive or zero

T, UT T,

x=0
if x>=0 :

sign = 'positive or zero'
else:

sign = 'negative'
print(sign)

positive or zero

8.10. A3ITEEF (%H#R)
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8.11 FE DEZE

T RERN T, ZhINT A RIREDR D DS F T,

def exception3(x,y,z):
if x==y:
return z
elif x==z:
return y
else:
return x

def exception9(a):
x = a[0] + a[l] + a[2]

y = a[3] + a[4] + a[5]
z = a[6] + a[7] + a[8]
if x==y:

return exception3(a[6], a[7], a[8])
elif x==z:

return exception3(a[3], a[4], a[5])
else:

return exception3(a[0], a[l1l], a[2])

8.12 & DAEH

REDE T, FJMXDIEFEZBEIET 2 0ENHD £,

ZFO TEBODETXINVL—TDA] PUHIAET,

x=-1
if x < 1:

print('x is less than
elif x < 2:

print('x is larger or
elif x < 3:

print('x is larger or
else:

print('x is larger or

X is less than 1

1)
equal to 1, and less than 2')
equal to 2, and less than 3')

equal to 3")

FEE ol ch, XBEDLEIR

8.11. FEOHEE
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CHAPTER 9

3-1. &¢E (dictionary)

FoLHZMEE R T —ZMETHHHBFITOVTHHL £,
5%
* https://docs.python.org/ja/3/tutorial/datastructures.html#dictionaries

HEIZ, ¥— (key) Y {# (value) ZXIHEDI} 27— XT3, F—r LTE XF¥ -l - R TN EDE
HEARRER T — R 25 Ze BN TEETH, ZEARRT —XTHDIVAL - FFHEZFS I3 TEEL
Ao (EFEDILEFEARERT—XTT,) —H, A LTE, EEOAIGI22HLLTH LW 2MHED T —
REIGETEET,

728 2R, XFH tapple' X —r LIEE LTEIE3 %, 'pen' ZF — ¥ LTS5 ZXISf I 72HEIX. X
DEIIHERL ET,

ppap = {'apple' : 3, 'pen' : 5}

ppap

{'apple': 3, 'pen': 5}

type (ppap)

dict

HED £— 11ITH0T2EEZEZI2E. VAMNIBIFSM4 VT v 7 R RIS,

EE [F— 1]

ELET,

ppap = {'apple' : 3, 'pen' : 5}
ppap[ 'apple’]

3

FEEICBREINTOARVWF—2IFET S, =712 D FT,

ppap['orange']

KeyError Traceback (most recent call last)

(continues on next page)
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[7]:
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(continued from previous page)

/tmp/ipykernel_3729/2828625380.py in
----> 1 ppap/['orange']

KeyError: 'orange'

FoICNTBEZEE LD, Hiliad— L ER2ERT 213N AXEHVE T,

ppap = {'apple' : 3, 'pen' : 5}
ppap['apple'] = 10
ppap['pinapple'] = 7

ppap

{'apple': 10, 'pen': 5, 'pinapple': 7}

ok icx— @R HEEE T, HroF—FEENOHEIILIITEERA, /- VXD
EORA VT I ARBEL THEEIRIGE T2 I TEZHA,

ppap[1]

KeyError Traceback (most recent call last)
/tmp/ipykernel_3729/2923433636.py in
---—> 1 ppap[1]

KeyError: 1
F—DRHFFICEFRINTVE N E I E, HET in ZHOWTHNS Z e TEET,

ppap = {'apple': 3, 'pen': 5}
"apple' in ppap

True

'banana’' in ppap

False

HHAAABEE len 1Tk o T, FEEBREBINTVWAREE, F—rHEORT, OEBELNE T,

ppap = {'apple': 3, 'pen': 5}
len(ppap)

2

del XIZ&k > T, BREINTWEF—DHEEFHIRTZ2 2N TEE T, BMERMIIZ. RO XS ICHIBRL
£9,

del #F [HIBRL 72w —]

ppap = {'apple' : 3, 'pen' : 5}
del ppap['pen']
ppap

{'apple': 3}

ZZDY A b EFARRICZEDRERZES L B TEEXT, ZDLIREDT —XIFMHD IR UMLHET LI LIRE
O,

empty_d = {}
empty_d
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{1

9.1 &

U b listl 5|8 LTE 26N &, listl ODFXERE value & F —. value D listl I2BIF 3 A
VT I AR F—IINIET AL LHEE %R TR reverse_lookup ZIERK L TL 72X W,

UTDELD ... DE ZA%EEIZ T reverse_lookup(listl) Z/ER L TL7Z& W,

def reverse_lookup(listl):

FEORNVTIEERFR LR LT OV ZFETL, FITHERD True 145 ZE ZMREL TS W,

print(reverse_lookup(['apple', 'pen', 'orange']) == {'apple': 0, 'orange': 2, 'pen':.

-1}

False

9.2 HEDAY YR
HEDAY Y FERALTEE 27,

9.21 F—ZHEEL TEZRTI XAV YR

get XV v Fid, 51 LTHREL X —2HECE TN TAHECEZOMEZEIF L. fEELEF—0
EFNTVRVWESIZIE None ZIRLET, get ZFIHTZ2 22T, =9 —%EEL, BFXhTWEI0Y
IO RVF—EMS A TEFTT, LICHHLEF—28HN, [...1. THEETZHIETIE, &
ERXF—PFEELRVWE LI a7 LDEFTHEELTLEVE T,

ppap = {'apple' : 3, 'pen' : 5}

print(' ¥— apple IZXfJ5 3 5{E = ', ppap.get('apple'))
print(' ¥ — orange IZXfJ5 3 A = ', ppap.get('orange'))
print(' ¥ — orange IZXIE T S{E (=Z—) ="', ppap['orange'])

¥ — apple IXET AH = 3
¥ — orange IZXf) S A{H = None

KeyError Traceback (most recent call last)
/tmp/ipykernel_3729/2572363094.py in

2 print(' ¥ — apple K5 2{H = ', ppap.get('apple'))

3 print(' & — orange (ZMfJ5 T A{H = ', ppap.get('orange'))
-———> 4 print(' & — orange IZX{)0T A{H (=5 —) ="', ppap['orange'])

KeyError: 'orange'

Tz, get K2 H/BHDIIHZEGZ 5. ZO5IHDMEE HEELF —DPEERTOARWVWEE) I get A
RIEE T2 ENTEET,

ppap = {'apple' : 3, 'pen' : 5}
print(' ¥— apple IZH)5$ 3 = ', ppap.get('apple', -1))
print(' ¥ — orange IZXfJ5 3 Af8 = ', ppap.get('orange', -1))
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¥ — apple IZNET B1E = 3
¥ — orange IZMET AMH = -1

9.2.2 AFX—HBVERICERZITS

setdefault XY v R, HBELEF—DHBWLEETNTIHE I, MLT2EZELEST, F—228
FRNTVWREWEGEESIZIE, 2BHDSIHE LTHEELAERZIRT R, F—ICHIET 22 UTEEL
9,

ppap = {'apple' : 3, 'pen' : 5}

print(' ¥ — apple M5 5{H = ', ppap.setdefault('apple', 7))
print('setdefault("apple"”, 7) ZFEITROEE = ', ppap)

print(' ¥ — orange IZ¥J5 3 51H = ', ppap.setdefault('orange', 7))
print('setdefault("orange", 7) ZEITHEDOEE = ', ppap)

* — apple IZMET 21H = 3

setdefault("apple", 7) ®FfTHRDEEH = {'apple': 3, 'pen': 5}

¥ — orange IZXIT A1E = 7

setdefault("orange", 7) ZZEf7HRDH#HE = {'apple': 3, 'pen': 5, 'orange': 7}

FED X5 7% setdefault ZHAWEFhiEgE, [...] ZHOWTEEMZI 2 2RO X511k 9,

ppap = {'apple' : 3, 'pen' : 5}
if 'apple' not in ppap:
ppap['apple'] = 7
print(' ¥ — apple IZX)LT 21H = ', ppapl['apple'])
print (' ETHROEE = ', ppap)
if 'orange' not in ppap:
ppap['orange'] = 7
print(' ¥ — orange IZXfJ5 3 AfE = ', ppap['orange'])
print (' EITROEE = ', ppap)
¥ — apple IZMET 21H = 3
EITHOFEE = {'apple': 3, 'pen': 5}
* — orange IZMET A1H = 7
EiTHhDEEE = {'apple': 3, 'pen': 5, 'orange': 7}

9.2.3 AF¥—7Zi5%E LTHIFR

pop XV v FIFEE L7F —BLOZUSHIET 2EZHIFRL. HIFRE A2 F — 1S 5 7-(E %2R
L&,

ppap = {'apple' : 3, 'pen' : 5}
print(ppap.pop('pen'))

print (ppap)
5
{'apple': 3}
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9.24 A2TODF— L{EDHIFFR

clear XY v FIZETOF—EXHIRLEST, ZOME, B3 rib 3,

ppap = {'apple' : 3, 'pen' : 5}
ppap.clear()
ppap

{1

9.25 ¥F—D—E%ZFS

keys XV v FlZF—D—EZELET, CNFVRAIDESISRBDE LTRSS 22N TE, for L—7F¥
MHAGOETRYRLIETHHAZINE ST G22BHBL TV, MUTDLSIT, keys XV v KA
RUERICHEE list ZHEAT 22, @BFEFOVRAMIRD £5,

ppap = {'apple' : 3, 'pen' : 5}
list(ppap.keys())
['apple', 'pen']

9.2.6 IEN—EZ1FS

values XY v FIIF—IIHICT 2R THOEDO—EZELET, TNHVAPDLSRDBDELTHS T
MTEXTS,

list(ppap.values())
[3, 5]

9.27 *—r{ED—E%ZES

items XY v FidF— ¢ ZRUCHIGT 3EZ X IV LE—EZ2ELEd, TAB R ILEERELYr T3
ArDEIRDBDOE LTS 2PN TE, for L—FRETHEHALET G2%2BHELTLEIWV),

list(ppap.items())
[("apple', 3), ('pen', 5)]

9.2.8 AFHEZHERTS

copy XV v FIFHEZHEHLET, VAIOGE AR HORELZZLEEL TS 5 T OMHITHE
BT EE Ao

ppap = {'apple': 3, 'pen': 5, 'orange': 7}
ppap2 = ppap.copy ()

ppap['banana'] = 9

print(ppap)

print(ppap2)

{'apple': 3, 'pen': 5, 'orange': 7, 'banana': 9}
{'apple': 3, 'pen': 5, 'orange': 7}
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9.2.9 A keys, values, items DRf#E

keys, values, items X YV v RO—HDHHATIE, BEZ VA DX 5R2bD] CRFLTEF L, &
HDOVRAMEESIEIDTLEID?

RDFITIE, ppap D keys, values, items XV v FDRIER 2N ZF 4 ks, vs, itms IZAA L. print T#
NENONEEZRRIETVET,

RNT, ppap KHiZREREMZ 705612, AIULERONEEERRIETVWET, 1,2EHD print T
WEDRRLZZ ZLICERLTLEE N, b EOFENIEHINL . ThoDNEDENICEDD £9,

ppap = {'apple': 3, 'pen': 5, 'orange': 7}
ks = ppap.keys()

vs = ppap.values()
itms = ppap.items()
print(list(ks))
print(list(vs))
print(list(itms))
ppap['kiwi'] = 9
print(list(ks))
print(list(vs))
print(list(itms))

['apple', 'pen', 'orange']

[3, 5, 7]

[('apple', 3), ('pen', 5), ('orange', 7)]

['apple', 'pen', 'orange', 'kiwi']

[3, 5, 7, 9]

[("apple', 3), ('pen', 5), ('orange', 7), ('kiwi', 9)]

9.3 HECUXb

HE TR L1, HETREE LTHH0MDOTF—X2fHTE%T, bbb, XRDLSIZEE
LTYVR MRS RHEZENAIRETS, VA MOEEEZSHT 2T VT v 7 A% S HITHEE
LET,

numbers = {'dozens': [10, 20, 40], 'hundreds': [100, 101, 120, 140]}
print (numbers['dozens'])
print (numbers[ 'dozens'][1])

[10, 20, 40]
20

W, HEPERL I3V MNERTAZ LS TEE T,

ppap = {'apple': 3, 'pen': 5}

pets = {'cat': 3, 'dog': 3, 'elephant': 8}
1d = [ppap, pets]

print(1d[1])

print(1d[1]['dog'])

{'cat': 3, 'dog': 3, 'elephant': 8}
3
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9.4 &E

fE dicl 2 XFH strl BB L TCEzxoNze &, DUTOXSIC dicl 2ZH T 2
handle_collision ZER L TL X W, 727701, dicl OF —13EBH. *—1HI0T 2 EITXFEY %
BEEPITBZ3VRPELET,

1. dicliC strl DEI nAF—2 LTERINTOVEWEES. strl DAZERr 339X+ 1s 21F
L. dicliZF—n, niHET2E 1s 2B L FT,

2. dicliZ strl DEZI nAF— LTEBRINTWVWAES., FOF 25T 2E (VX F) 12 strl
PEBML %S,

UTotLd ... Dr ZA%EXH12 T handle_collision(dicl, strl) #fEK L TL Z X\,

def handle_collision(dicl, strl):

LN TIRERIER LT, DITORAEREITL, ETHERDI True 1222 Z 8 ZHER L TLEE W,

dicl_orig = {3: ['ham', 'egg']l, 6: ['coffee', 'brandy'], 9: ['port wine'], 15: [
—'curried chicken']}

dicl_result = {3: ['ham', 'egg', 'tea'], 6: ['coffee', 'brandy'], 9: ['port wine'],.
—15: ['curried chicken']}

handle_collision(dicl_orig, 'tea')

print(dicl_orig == dicl_result)

False

9.5 FEDFEE

def reverse_lookup(listl):
dicl = {} # ZOHEZIENT S
for value in listl:
dicl[value] = listl.index(value)
return dicl
#reverse_lookup(['apple', 'pen', 'orange'])

def handle_collision(dicl, strl):
if dicl.get(len(strl)) is None:
1s = [strl]
else:
1s = dicl[len(strl)]
1s.append(strl)
dicl[len(strl)] = 1s
#handle_collision({3: ['ham’', 'egg'], 6: ['coffee', 'brandy'], 9: ['port wine'], 15: [
—'curried chicken']}, 'tea')
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cHAPTER 10

3-2. #DIRL

HIERED 5 DB LI OWTHAL £9,
5E:
* https://docs.python.org/ja/3/tutorial/controlflow.html#for- statements
* https://docs.python.org/ja/3/tutorial/controlflow.html#the-range-function

* https://docs.python.org/ja/3/tutorial/introduction.html#first-steps-towards-programming

* https://docs.python.org/ja/3/tutorial/controlflow.html#break-and-continue- statements-and-else-clauses-on-loops

* https://docs.python.org/ja/3/tutorial/controlflow.html#pass-statements

#DIR LU E1T S filiESE for P while 12X o> T, MUAHHDEYRLEHEIC T 0 /o455 28N TE
3,

10.1 forXIC k5% DiRL

2-2 T, VR FEXFINIHIT S for XDMEDIRLICDOWTEHIAL £ L7z, Python IZEI} % for XD—%H
BIGEFLLTO e BHTT,

for Z¥ in XFF| - VR b - FHERY:
FITX

it XEERR, FEITXDA VT Y MIFEL RoTWVWB I RIHERELTLEX Y,

for XTI in DIFIcH5E 2605, XFF - VAL - HE RS CbloT, EAX DIV —T%#EDIRL
T3, —MRITHEDIERLDIEFIIFH - VAL - HEFRCICEZPENSIEET, E3HRIX for & in O
D B ITRAZINET,

VA MDHE. VAN DERPRA»HIEFICID HE N E 3, UTICEAFIZRL £5, B len 13X
FHOREZELET,

words = ['dog', 'cat', 'mouse']
for w in words:

print(w, len(w))
print('finish")
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dog 3
cat 3
mouse 5
finish

ZDFa T AT, for KIZE 3 ODOXFHITHMEXNS Y R b words BEZSHNTVWET, VAFDOHE
HREB w IZBEFCRAZN, XFH e ZORXPHTFENE T, ZL T, REOEZOUMENEbLIE
for XOMEDIRL (Ub—7) ik, BT A vE—IRHFLET,

RFLFHNHT % for XDHIT T, XFHN KT 2 X FHIEHD b —F 3O FH e LTIRD HEh
ER

word = 'supercalifragilisticexpialidocious'
for ¢ in word:
print(c)

W EOoOrFNOQAF HNKTXMOAKRMH®NHKHKFRERQOHHMKEEHEHSAROT S ®

HAAABEE ord 1352 5N TFOHES (2—F) 28 LTRLET, HAAABE chr 3#I25
AONTEBHZa— N 35 FRELET,

print(ord('a'))
print (ord('b'))
print(ord('z"'))

print(chr(97))
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97
98
122
a

FTHEELTWS L5112, XF'a",'b', 'z Da— RiZZFh£97,98,112 T, XFDa— KX 'a’
2o 'z FTIEHKE LT 1 IoWATVwWEE T,
CHZAWTUT O XS IZHNLFD B S XFINDHDELFOMEZ KD S Z N TEET,
height = [0] * 26
for ¢ in word:
height[ord(c) - ord('a')] += 1
print (height)
[3, 6, 3,1,2,1,1,%0,7,0,0, 3,0,60,2,2,0,2,3,1,2,0,0,1,0, 0]
height ZHHHEMILLTAZL & 5, #EL <&, 8D 5-matplotlib ZSIE L T 72X W,
import matplotlib.pyplot as plt
plt.plot(height)
[<matplotlib.lines.Line2D at 0x7£f£f331efb400>]

:||'_

0 3 10 15 20 23

left = list(range(26)) # range BEICOWTIILITZSIRL TL 230,
labels = [chr(i + ord('a')) for i in range(26)] # WNEEILICOWVWTIX 6-1 2SR X\,

plt.bar(left,height,tick_label=1labels)

<BarContainer object of 26 artists>
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abcdefghi jklmnoepgrstuvwxyz

10.2 for XIC K B8 DL L BE

HHEOERBIIO o TIRIEZRDIE L VWHE DS for LEAWVWE T, #F dicl DR TOF — 24 key
KRALZD S, EITX ZHDIETIBRDEIICEEET,

for key in dicl.keysQ:
FAITL

for DITD in ODHLIHFHEFED X ——E %K T keys XV v FAFDLITVWET,
ROFITIE. F—% 1 D2FOWMOH L. key KA LR, key HIGT 2EHZZR L TVE T,

[7]: dicl = {'cat': 3, 'dog': 3, 'elephant': 8}
for key in dicl.keys(Q):
print('key:', key, ', value:', dicl[key])

key: cat , value: 3
key: dog , value: 3
key: elephant , value: 8

values XV v FZEZIE (F—2Fb3I2) iz | >OTOWMHOHEIT L TEET,

[8]: dicl = {'cat': 3, 'dog': 3, 'elephant': 8}
for value in dicl.values():
print('value:', value)

value: 3
value: 3
value: 8

items XYy F2EZIZF -z —EICDHT I TEET, ROFITE. in DN DL
Z2IEELZENAZIToTOE T,

[9]: dicl = {'cat': 3, 'dog': 3, 'elephant': 8}
for key, value in dicl.items():
print('key:', key, 'value:', value)

key: cat value: 3
key: dog value: 3
key: elephant value: 8
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FiZ, FHED items TR D, ETALDVRAPBLLKIBVRAINDY R ML TDH., FRICEROEL
PIEETHIeNTEE T,

listl = [[0, 101, [1, 201, [2, 30]1]
for i, j in listl:
print(i, j)

0 10
120
2 30

10.3 X

FEdicl 25518 LTEx o &, RD XS LfEE dic2 iR TRI% reverse_lookup2 % fERK L T
{BEWV, 7L, dicl ODF— key DfED value TH BHE. dic2 IZI1F value ¥\ F—BR I
TBD, ZOfHIE key THEE L FET, /2. dicl ZEBRZ2200F 1L T 2HEHIIHTEL L 2 L
£,

UTFDELD ... DE A% EZIZ T reverse_lookup2 Z1EM LT X W,

def reverse_lookup2(dicl):

LN TERIER L7k, UT DA Z2FAT L, FITHRD True 1482 Z L ZHEREL TS W,

print(reverse_lookup2({'apple': 3, 'pen': 5, 'orange': 7}) == {3: 'apple', 5: 'pen',.
—7: 'orange'})

False

10.4 range

FEDEE DD IR LI E 2 ¥ 21X, range BEZE AW E 5,

for value in range(j):
FITX

TR Lo THEITXE jRIFETLES, Bz RTAEL &9,

for value in range(5):
print('Hi!")

Hi!

Hi!

Hi!

Hi!

Hi!

X T, for & in ORD value IZZE T, value WIFABA > TWAEDPHERLTAHAEL & 5,

for value in range(5):
print(value)

S wNnRr
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Thbb, value lZ 0 ~4 ZEF ZebHh D FT,

ZDvalue DEEHAVWEZZETYRA L In DERZIERICHNEZ D TEET, HHELTIVRINDOE
& len(ln) ZHEELE 7,

1n: [lel’ ldl’ lal’ ICI’ lfl’ lbl]
for value in range(len(ln)):
print(In[value])

T H O v O m

range () BE#UZ:

1. 5182 1 2522 0 05| METOEBANERLES, ZOLE5MOERREENRNI DR
BELTLEEW,

2. 5Bz 220H50d30525¢L:

o REIDFIBUEEY| DB (start), 2 HHE{ELE (stop). 3 FHZEII DX A (step) & 3 2 FEEF

¢ 3HHDOSIBUIBMEATHE T, BEEMEIX 1 2o TVWE T,
c DHHDFIFDMHEIZEENHZVWI LDFEE L TL X,
UTofliZ. 055 9 FTOBEIORMEZEE, HIFT2 05 4TY

s =0
for i in range(10):
S =8+ 1

print(s)

45

T, 12056 9 FTOFBOEIZEHE, HIFT2 7075 ALTT,
s =0

for i in range(1,10,2):

S =s+1

print(s)

25

10.5 &

FIETEZ6N3 200 x, v (x, vy Z2&T) OBBOBMNZIR TR sun_n % for X2 HHL T
RLUTRZEEW, 2223, sumn(l,3) OFfERIZ1 +2 +3 =62hET,

UToELD ... D2 ZA%EEEZ T sumn ZER L TLEE W,

def sum_n(x, y):

LN THRERIER LT, DITORARETL, ETHRD True 12225 Z 8 ZHER L T30,
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print(sum_n(l, 3) == 6)

False

10.6 #&#E

B int_size ZH| e LTHD., EX2%int_size TH B VU X+ 1In ZiIR T construct_list #1F
BLTLEE W, 7270, InDiBHOERIZI L LET 130 E int_size-1 LITOERD),

UTOXILD ... D ZA%REEWZ T construct_list(int_size) ZEM L TLZ& W,

def construct_list(int_size):

LN TIREZER LT, DLTORAEZETL, FEITHRD True 1222 2 e ZER L T X W,
print(construct_list(10) == [0, 1, 2, 3, 4, 5, 6, 7, 8, 9])

False

10.7 range £ J X ~

range BABUIEBEINEZR L E T2, VA PRRIBVWICIZFER LT XV, U, O RLEHD
REIZ for IR ETRERY AP 2ES LKA KREL L2720 TT,

range B EFIH L TEEFIO ) XA b 24K T 212E,. UTD X512 list 2% LTHWT, RN
W2V R METARERDHD X5,

seq_list = list(range(5))
print(seq_list)

o, 1, 2, 3, 4]

10.8 for XD ANF

for W2 ZHIZANF (RAPF) LTRES 2B I HVET, FFTRERDOFZETLTATLIEE N,
listl = [['a', 'b', 'c'], ['d", 'e", '£'1, ['9", 'h', "i'], ['j", 'k', "1']]

for i in range(4):
for j in range(3):
print('list1®', i + 1, ' HHOEE (VR M) @', j + 1, 'BHOHEE =",
~1ist1[i]1[ji])

list1® 1 ZHHOEER (VX b)) O 1 HHOEE = a
listl1® 1 FHOEZE (VR O 2 HEHOEE =b
listl1® 1 HFHOEZR (VRAF) @ 3 HEHOEHE = ¢
list1® 2 FHOEZR (VR L) O 1 HFHOESE = d
list1® 2 BHOEER (VRAL) @ 2 HEHOEE = e
list1 ® 2 ZHHOEER (VX F) © 3 ZHHOHEE = f
list1 ® 3 HFHOER (VAN O 1 HHOEE = ¢
listl1® 3 FHOEZR (VR © 2 HFHOESE = h
list1® 3 FHOEZR (VA L) © 3 HFHOESE = i
list1® 4 FHOEZR (VA L) O 1 HFHOESE = j

(continues on next page)
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(continued from previous page)

listl ® 4 ZHHOEE (VX }+) O 2 HHOEE =k
listl ® 4 HHOEE (VR }F) O 3 HHOEE =1

i=0rEIC, 2%FH (WHD @ for XIZTBWT, jIZ025 2 FTOEMNIEICKRAINT, FHEI
print BZETINFET, Z0K, 2BHD for XOETHKEDLBZ ., 1 FEH GMID D for LDORINIE -
T, i DfEICH LWENMAZINT, i = 1RV ET, 20Kk HE2HBHOD for LERETTEI LI
ZOET, TOLEIZ, ZO2FHHD for XOHT jIIEHE, 02256 2 FTOEDIEICKASINASZ L
IZRh %9,

RUT, T|RONZ ] = 2 FTRALZERS, £ 2FHD for UIFT LRV EWSIRTIERWI 2T
FEREL TSN, — M for XOFETZKA T, BERLT for X (EDORITHI & 22D 2FHD for X)
WR-TELGE., TOFRERZELEMNIOLPLDET I LITREDTT,

UTFo7ar7s M, ZECICHAEDEDODEZVA DY R LTRDET,
Clil[j]1 &, ifE@» 5 jHEEZEINAEGHLEORICKED £5,

C = [[1]]
for i in range(100):
C.append([1]+[0]*i+[1])
for j in range(i):
CLi+11[j+1]1 = C[il[j]1 + CL[il[j+1]

C[:10]
[r11,
[1, 11,
[1, 2, 11,
[1, 3, 3, 11,
[1, 4, 6, 4, 1],
[1, 5, 10, 10, 5, 1],
[1, 6, 15, 20, 15, 6, 1],
[1, 7z, 21, 35, 35, 21, 7, 1],
[1, 8, 28, 56, 70, 56, 28, 8, 1],
[1, 9, 36, 84, 126, 126, 84, 36, 9, 1]]

Cl100] #HE/LLTAZL & 5,

plt.plot(C[100])
[<matplotlib.lines.Line2D at 0x7£f£f32fcal580>]

1edd

10 1

0.3 4

06 1

04 4

02

0.0 4

o 20 40 a0 80 100
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10.9 #&FH

RD &S 7B sum_lists ZIERL L TL 2 &0,

o sum_lists ¥V A b listl 2582 L7,

« listl DBRERIFZVZAPTHD, 20V X +DERIZTT,

o sum_lists {E. listl DRERTH 2V X FOFAIZRD, ZH oMM ELAEETRLE S,
FoEAD ... DL ZA%EEHZT sum_lists ZER LTI,

def sum_lists(listl):

LN TIHRERIER LT, DITORARETL, FEITHRD True 12225 Z 8 ZHER L T X W,

print(sum_lists([[20, 5], [6, 16, 14, 5], [16, 8, 16, 17, 141, [1], [5, 3, 5, 711) ==.
~158)

False

10.10 #E

UZ b listl & list2 351 LTHEZONZL E, RDOEXS5 Y R+ 1ist3 IR T B sum_matrix
PERR L TL 2 &0,

e listl,1list2,list3 3. 3 DDEEZ®FH T,
e BHRIFIKREXZDVAMNIR->TED, ZOVAMDERIILETHTT,

e list3[i][j]1 (F=72L. i & jiuddtic, O E2 ITOBE) F 1ist1[i1[j] & list2[i]1[j] DM
DNz > TWE T,

MUToELD ... D ZA%2EENZ T sum_matrix ZE L TL 72X W,

def sum_matrix(listl, list2):

LN TIHRERIER LT, DITORAREITL, EITHRD True 124225 Z 8 ZHER L TL X0,

print(sum_matrix([[1,2,3],[4,5,6],(7,8,9]1], [[1,4,7],[2,5,8],[3,6,9]11) == [[2, 6, 10],
(6, 10, 14], [10, 14, 18]1)

False

10.11 for X DFRE

ICATRCHR M5 28 2 ik GRECRZEHIRR) 12, TFHEEr . 7ravXazdbiclirunr s
LDFATREZ RS 27D DETH 2,1 LEPATVET, 612 [ZORES D IIFHBEEDA —
HA—MENBIECEBEPRRETEZ S, tEFEPNTVET, (RFEFGIHRCEML L)

e Z1E VA MRS 3 for X

for x in VX b:
T x IO B0

TUE, TEZRIOHT 208 PEZOBIZIFEITINE T, ZOUHORMA—ETHL LTI, EE
OFEn L &, 20N n AT 2REE22DET, Ok, F—HF—n Lo
T. O(n) E{EEZFI, —7A.
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[35]:
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for x in VX b:
for y in ALV X }:
BROMAEDOYE (x,y) 105 2 0L

WS THDOL—T TR, BREOMAGOLEIINT 2UES—ERBTKRDZ L TH, L—TOHT
N—TREFTEIND DT, 2EOUIIIE, n? HBIFT 2RMB22DET, D% On?) tEE
T3, n 105l olzx, —EHDONL—TOFETRNI 10ZIC L) AN, —EBEAL—TDFELT
RERETLE 100 51272 D £39, n A3 100 5122 o 72 & =&, B 100 5T HBHEEIE 10000 527D 3,

“HA—THHLLTRWI DD FET, UToBEEE. VAP LTEZ N7 — XD L 458
PEHET DT,

def average(d):

s =0
for x in d:
S =5+ X

return s/len(d)

def variance(d):
s =20
for x in d:
s = s + (x-average(d))**2
return s/len(d)

H Z54iH 6 100 fHDF—& £ 10000 HDF— R E2HEWM L THEZEELTAEL & 9,

import random
d100 = []
for i in range(100):
d100. append (random.gauss(0, 10))
d10000 = []
for i in range(10000):
d10000. append (random. gauss(0,10))

variance(d100)

116.75979544759646

variance(d10000)
100.8609889923375

10000 A DG E LIRS0 5 Z e 3D £3, ZHid, variance @ for XDHT average %
MATWE7DTT, AP LEE—FEL—-TROTTH, average DHFIZH NV —T DD 270, ZHL—
7R UKD 22D £3, L7zdio T, 10000 HOEEE. 100 EHDE5E AT 10000 fFH: 23225
D ij_c

O— AN HAWT variance DEHZE X EZZXELTAEL & 5,

def variance(d):
av = average(d)
s =20
for x in d:
s = s + (x-av)**2
return s/len(d)

variance(d100)

116.75979544759646
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variance(d10000)
100.8609889923375

10000 fEDLGETH —BETHRITHE D722 TL xS, ZOHEA, —EDONL—TE22MEFEITLTNWSEE
75 TY,

10.12 enumerate

for XOEDIELUNHETIX, BEEOIEFZBLEZVWI DD FET, TNETEALHETEYUTDO LS
ZEIFTE T,

i=0

for val in some_list:
print(i, val)
# MR DRI BTV

i+=1

Python T!J enumerate) BIEMDHESINTED, LOTv I 7 23U TO LS CEHEXMZ 22 TE
2

for i, val in enumerate(some_list):

# DR S E72 WL

2O0DER i, val PEEESIRTVETS, i121d0,1,2, - DIEICRAZINE T, val iV X FOEEN
JEIZRA X E T,

2, VAMNOBEREF—, ZOA VT v 7 RARELE TEHHEPMRLVESIE. LT L51c&ELZ
EMTEET,

words = ['dog', 'cat', 'mouse']

mapping = {}

for i, w in enumerate(words):
mapping[w] = i

print (mapping) # {'dog': 0, 'cat': 1, 'mouse': 2} DFoHN 3,

{'dog': 0, 'cat': 1, 'mouse': 2}

10.13 in

Python T for L— 7 TY X FZEHT % in LI3HNC. 22 THIAL X S1Z. VA FNOERDOHE
ERETZ inHET L not inHETFHERINTVET, UTDX 2, if XOFEMIC in HEE L
Ba. for L IZEWEN R 2D THERELTLEZ W,

colors = ['red', 'green', 'blue']
color = 'red'

if color in colors:
# do something
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10.14 while XIC K B#EDEL

while X Cl3 while DDA False ¥ 722 £ T, EITX NV —T2EDIELET,
Tio7ur 54T, Y10 o total DL %D £3,

x =1

total = 0

while x <= 10:
total += x
x += 1

print(x, total)

11 55

SR Dt False IS o722 212, while X HKITFTTWADT, BTHED x DEN 1L IR >TWE L
WHEELTLEXY, B, L% for KTEITTIESIWELLTOLI TR T3,

total = O
for x in range(11):
total += x

print(x, total)
10 55

10.15 HFlITHIEE & return X

return 33 1-2 THAL - X 5 1B EK T L, B%2R3 GRIE) BEEZHiHb 3, if, for,while ¥\ o
7= HIEREE O T return XDBETEINZHE. EHBIREBONMEZKT L. 20%0NMHEIIfTONRE
A,

MUT O simple_lsearch 35X 6072V X b, 1st iZmyitem EFHEL W DA HIUX True %, RITH
¥ False ZiRL ¥ 3,

« 2ATH® for XTC 1st DFRERIIN L THDIELZETT 2 L5 IKHEEINTVE T,

¢ 3fTHD if X THRK item D myitem ¥ FL WA, 41THD return True TR HICBBEKT L
TVED,

e for XTETDY A MERIHLTTRA MDD, FLWVWBH DR WEEIE, SITEHD return False
WEITENET,

def simple_lsearch(lst, myitem):
for item in 1st:
if item == myitem:
return True
return False
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10.16 break X

break 3. for 3% L < I while XDEITX TN — T THHBIEET T, break XIIFETHO 70 "5 AT
ROHNMOEED R LA Z R L, 2O -T2 T8 2HNTHHAZNAET, UTo S ar I ald,
WITE 256, N 12, OFHFEHOMERD 2B DT, 77200, B 500 2 2 2 UfIbIon 3,

X = 256
total = 0
while x > 0:
if total > 500:

break # 500 ZEZAUL while V— 7 =HKIT 3
total += x
X=x//2 # /) DB LIT 20 T ARRE

print(x, total)
4 504

10.17 #&&E

XFH| strl & str2 B LTEX 6N &, str2 2 strl 2EOXTFH e LTath e S 1HE
3 5 B% simple_match Z/ER L TL 2 &V, BMEMICIE, str2 ZELGA. 2 DD SCFHh3Bkh
N5 strl DA V7T 7 2%KRME L TGRELTLEIWN, str2 28 RWEA, -1 2 RLTL I,
7272 L. simple_match D TXFHNIDAY v FREY 2—V (EHEBHRAZY) Z2Hio TUIWITEEA,

UTDXLD ... D ZA%EXHZ T simple_match Z/ERK L TL 7Z& W,

def simple_match(strl, str2):

DN THEEER LR, UTORAEZEITL, EITHED True 12725 Z 2 2R L TL 72X W,

print(simple_match('location', 'cat') == 2)
print(simple_match('soccer', 'cat') == -1)
print(simple_match('category', 'cat') == 0)
print(simple_match('carpet', 'cat') == -1)
False
False
False
False

10.18 continue X

continue & break X [AEIZ. for B XX while L — T DFETL I N — FTHHAIEET S, continue I
FEirhoTa s A TRBNMDEED R LB Z M L, XRONL—T 0D IR L DI Z MG L %9,

T Tr o A TlE. colors VA MD 'black' IZFIFENFEEADN "'white' IZFHIFINE T,

colors = ['red', 'green', 'blue', 'black', 'white']
for c in colors:
if ¢ == 'black':
continue
print(c)
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red
green
blue
white

10.19 A for X ¥ while IcH T3 else

for ¥B X while X Tld else #EL B TEET, ZOETXINL—TE, V—TOREIC—ERT
FEfrahxd,

colors = ['red', 'green', 'blue', 'black', 'white']
for c in colors:
if ¢ == 'black':
continue
print(c)
else:
print('")

red
green
blue
white

for X8 X Of while XD else 71 v 7 DNEIX continue TR T L7z ZIXETEINETH. —/ T break
TIA—T BT LI BI3ETEINERE A,

10.20 pass X

Python TIZZEDFITX I N—TIFEHFINTVWERA, —AT, BHOI—FIny 72HWS I T n
77 AP ARTBRIGENRDD T, 722 ZELUTOD, if - elif --else R I LG I -7
h %3,

w = =l
if x < 0:
print('x is positive')
elif x == 0:
# IndentationError: expected an indented block
elif 0 < x < 5:
print('x is positive and smaller than 5')
else:
print('x is positive and larger than or equal to 5')

"/tmp/ipykernel_4036/1323054308.py" 6
elif ® < x < 5:

A

IndentationError: expected an indented block

72ITH L pass XEAWT, UTO LS ICHZMZ 2 Z e TIEWICETEINET,

x=-1
if x < 0:

print('x is positive')
elif x ==

(continues on next page)
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(continued from previous page)

# no error
pass
elif 0 < x < 5:
print('x is positive and smaller than 5')
else:
print('x is positive and larger than or equal to 5')

X is positive

10.21 #&HE

UTo7a s ATIE 1 BB EIC print BKAICEITEINE T,

from time import sleep

while True:
print('Yeah!"')
sleep(l)

10 [A] print 3EITEX N2 while XEER T T2 XICE S TLEX W, EfTHOELE2EIEXES
W, Ay TREUDPER T T,

10.22 &Y

HEED L EN 572 5 X FF| str_engsentence 2358 L TH X 5Nz ¥, str_engsentence HIZE F
N23XFULORTORBEELERZL T2 A M 2RI collect_engwords Z/ER L T 72X\,
72720, RICHEEZEEL TEATOWTHVWERYA,

LUFDELD ... D2 I A%2EZHZ T collect_engwords (str_engsentence) Z1EM L TL 7ZE W,

def collect_engwords(str_engsentence):

LDRNVTIE R L 7R, LT ORAZFTL, EITHERD True 12742 ZE 2R L T2 E W,

print(collect_engwords('Unfortunately no, it requires something with a little more.

—kick, plutonium.') == ['Unfortunately', 'requires',
'something', 'with', 'little', 'more', 'kick', 'plutonium'])
False

10.23 ##E

2ODFEILREZIDYR MBI LTEZONREE, 220DV R MNDHFHA Ty 7 A0EEZER AN
2T, ZOMREONZ 2200V X 2 & AU U TR TR swap_lists ZIERLTL & W (127
L. OB LTS DD LET), X672V A MIBELTHHMNERTA,

UTFDELD ... D ZAREZIZ T swap_lists(Ilnl, 1n2) ZEMR L TLZX W,

def swap_lists(lnl, 1n2):
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LN TERER L7212, UTDRAZEITL, FEITHRIRD True 12725 T e ZHERE L T2 X0,

print(swap_lists([1, 2, 3, 4, 5], ['a', 'b"', 'c', 'd', 'e']) == ([1, 'b', 3, 'd", 5],.
“’['a'! 2’ |C" 41 'e']))

False

10.24 #E

XFH| strl 2518 LTHRD, strl OFICEEN 2 KLFOREIR B count_capitalletters %
ERR L TL 72w,

UTFDELD ... DE ZAREZIZ T count_capitalletters(strl) Z/ER LT FE W,

def count_capitalletters(strl):

OV THRERZER L. LTORvA2FEITL. FEITHRD True I8 2 Z e 2R L T2 E W,
print(count_capitalletters('Que SerAAc3Aral, SerAAc3Aral') == 3)

False

10.25 &

R 3 OFEHMTH 2T str_auge B5IE LTEZX 6N &, str_augc 2R X 3 OXFHNCX
P, 2o ZHITHM L7V X b %R TR identify_codons Z/EK L T 72& W,

LUFDELD ... D2 I A2EEZZ T identify_codons(str_augc) Z1EMR L TL & W,

def identify_codons(str_augc):

OV THRERZER L. LT Z2FEITL. EITHIRD True I8 2 Z e 2B L T2 E W,
print(identify_codons('CCCCCGGCACCT') == ['CCC', 'CCG', '"GCA', 'CCT'D)

False

10.26 ##E

EOEE intl 23518 LTHEZ 6N =2, intl OED THi» S 3HHEIZa Y~ (,) B AN T %
IR BEIEX add_commas Z1ER L TL 72X W, 7270, BOLHEHICay 2 ANIZPLEEID D FHE A,

UTFDELD ... DE ZA%REZEIZ T add_commas Z/EK L TL X W,

def add_commas(intl):

DA TREEIER LR, UTOELERITL, ETOETHERD True 1223 Z e 2R L TL 2
X0,

print(add_commas(14980) == "14,980")
print(add_commas(3980) == '3,980")

print (add_commas(298) == '298")

print (add_commas (1000000) == '1,000,000"')
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False
False
False
False

10.27 #&HE

YR listl D518 LTHEZ 64, KD X 5% FH strl iR T sum_strings Z1ERK LT 72
XV,

listl 3k HOEZEEEFH S LET (L. K IFEOEE) ., listl OEZEIFHTHRITIUISIFS
WEHLTLZE Y, ZDO LT, listl D 1 ZBH?S k-2 BHOZREZEOBAICA YT L AR—ANBR

BXTH Y, EIMA, k-1 BHOEZRDHEZAIZIE., " and ' BMIZ. | BZEHLS kK BHE TOEELPE
T FHE strl ¥ LE T,

MUTFDELD ... D2 ZAREZEIZ T sum_strings ZER L TL 72X W,

def sum_strings(listl):

LDV TERER L 7R, T ORA2FTL, EITHERD True 1242 ZE 2RI L T X W,

print(sum_strings(['a', 'b', 'c', 'd']) == 'a, b, c and d")
print(sum_strings(['a']) == 'a")
print(sum_strings([1, 2, 3]) == '1, 2 and 3'")

False
False
False

10.28 &Y

HEdicl tEZX 10U TOXFA str1 5 LTEz2 60 X, UTOXS5ICdicl 2ZFHE T 50
# handle_collision2 ZERL T 7Z& W, 7L, dicl DF—id. 1 AL 10 AT, F—125
BT AHEIECTFHNE LET,

1. dicl T strl DEX nF—2 LTEBRINTVARWVES., dicl 12 ¥—n. n IS5 21E strl
BERLET,

2. dicl 2 strl DEZI nAF—r L TERINTVAES, 1 D% ntl,n+2, 2 1 DFOHEL LT
W dicl IZF—L2 LTEHREINTORWVMEL ZHLET, F—L L TERINTOWARWEL R
O oTRE. FOLEF—, LIS TAEE LT strl 28R LTIV, XL, i%210F
TR L THEBRINTORWMEDR RO S5 RWESIE, i 2 1 IR L LT i 280 TEEE T
LTLREEW,
3. 20FMEIC k> T, BERATRER i BROP SR oG E, dicl ZEEL R A
ITOXvLD ... D& ZAREEHZ Thandle_collision2(dicl, strl) ZEL TL 72X\,

def handle_collision2(dicl, stril):

LDRNVTIE R L 7R, T ORAZFETL, EITHERD True 12742 ZE 2L T2 E W,

dicl _orig = {6: 'Styles', 4: 'Link', 7: 'Ackroyd'}
handle_collision2(dicl_orig, 'Big Four')
print(dicl_orig == {6: 'Styles', 4: 'Link', 7: 'Ackroyd', 8: 'Big Four'})

(continues on next page)
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(continued from previous page)
dicl_orig = {6: 'Styles', 4: 'Link', 7: 'Ackroyd', 8: 'Big Four', 10: 'Blue Train', 9:
'End House'}
handle_collision2(dicl_orig, 'Edgware')
print(dicl_orig == {6: 'Styles', 4: 'Link', 7: 'Ackroyd', 8: 'Big Four', 10: 'Blue.
—Train', 9: 'End House', 1: 'Edgware'})
dicl_orig = {6: 'Styles', 4: 'Link', 7: 'Ackroyd', 8: 'Big Four', 10: 'Blue Train', 9:
'"End House', 1: 'Edgware', 2: 'Orient', 3: 'Three Act', 5: 'Clouds'}
handle_collision2(dicl_orig, 'ABC')
print(dicl_orig == {6: 'Styles', 4: 'Link', 7: 'Ackroyd', 8: 'Big Four', 10: 'Blue.
—Train', 9: 'End House', 1: 'Edgware', 2: 'Orient', 3: 'Three Act', 5: 'Clouds'})

False
False
True

10.29 #&E

BRI OER, XFHEFORODEZEL T3 VX (AR FIR YR ES) 2EEr T30 X
b listl 2358 LTEZXA bRz &, RD XS EEE dicl %38 3BI% handle_collision3 Z/ER L
TLEEW,

o ZF VR 1ist2 IZH LT, dicl DF —1F list2 DEMOEETH AL L. ZOF—I1IHI5T
LI ROBERTH 3 XFHE LET,

¢ 2O FEDF VYR NDBRIIDEEDF UEBMTH 256, 1listlL IZBWTED/NEWS, U Fy 7 2%
FOTVRNOXFHNE, FOBEOF—IINET2HEE LET,

TotLd ... D ZA%ZEXH 12 T handle_collision3(listl) Z/EALL TL 72X W,

def handle_collision3(listl):

DN THEERER LR, UITORALEEITL, EITMRED True 127225 Z 2 RHER L TL 72X W,

print(handle_collision3([[3, 'Richard III'], [1, 'Othello'], [2, 'Tempest'], [3,
—'King John'], [4, 'Midsummer'], [1, 'Lear']]) == {1: 'Othello', 2: 'Tempest', 3:
< 'Richard III', 4: 'Midsummer'})

False

10.30 HFEDRZE

def reverse_lookup2(dicl):
dic2 = {} #HFExTHHALT S
for key, value in dicl.items():
dic2[value] = key
return dic2
#reverse_lookup2({'apple':3, 'pen':5, 'orange':7})

def sum_n(x,y):
sum = 0
for i in range(x, y + 1):
sum = sum + i
return sum
#sum_n(1, 3)
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[66]: def construct_list(int_size):
In = int_size * [0]
for i in range(int_size):
In[i] = i
return 1n
#construct_list(10)

[67]: def sum_lists(listl):
total = 0
for list2 in listl: # for j in range(len(listl)): ¥ list2 = listl[j]J&LTH LW
#print (list2)
for i in range(len(list2)):
#print(i, list2[i])
total += list2[i]
return total

[68]: def sum_matrix(listl, list2):
list3 = [[0,0,0],[0,0,01,[0,0,0]1] #RZENIT 2V X 2 LT 5 (ZADRVWEE
ALTAHATLEXW)
for i in range(3):
for j in range(3):
list3[i][j] += list1[i][j] + 1list2[i][j]
#print(i, j, list1[i][j],'+', list1[i][j], '=', list3[i][j])
return list3
#sum_matrix([[1,2,3],[4,5,6],[7,8,9]], [[1,4,7],[2,5,8],[3,6,9]])

[69]: def simple_match(strl, str2):
for i in range(len(strl)-len(str2)+1):
j=0
while j < len(str2) and stri[i+j] == str2[jl: #strl ¥ str223—ELTW3RD
N—T" (2720, jD str2 DRIDILIRELRNE DT D) #Z DKM RVE 2

9) o=l
if j == len(str2): #str2 DBREZFTHRLTWVWDS L I DEMEDRAL
return i
return -1
#for I X 2 HllfiE

#def simple_match(strl, str2):

# for i in range(len(strl)-len(str2)+1):

# #print ('i=', 1)

# fMatch = True#~ v FH|E

# for j in range(len(str2)):

# #print('j=', j, 'stri[i+j]=', stri[i+j], ' str2[j]=', str2[j])
# if strif[i+j] != str2[j]:#str2 D& T3 2N —B LR WEDH 2708 S H
# fMatch = False

# break

# if fMatch:

# return i

# return -1

#print (simple_match('location’', 'cat') == 2)

#print (simple_match('soccer', 'cat') == -1)

#print (simple_match('category', 'cat') == 0)

#print (simple_match('carpet', 'cat’) == -1)
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10.31 Y DfRER

TotMIE, #OIRUEEE LT count ZE=FIH L7-FEHI T3, BEEZHRELLIT T30 print()
BIEL T count BB EIF L TWVWE T,

from time import sleep

count = 0

while True:
print('Yeah!', count)
count += 1
if(count >= 10):

break
sleep(1)
Yeah! 0
Yeah! 1
Yeah! 2
Yeah! 3
Yeah! 4
Yeah! 5
Yeah! 6
Yeah! 7
Yeah! 8
Yeah! 9

10.32 HEDRE

def collect_engwords(str_engsentences):
list_punctuation = ['.", ","', "', ";", "1',) '?"]
for j in range(len(list_punctuation)): #list_punctuation DD T (Z DIGE. F]
DLR) R ZEFHNC BT 5
str_engsentences = str_engsentences.replace(list_punctuation[j], '')
#print (str_engsentences)
list_strl = str_engsentences.split(' ')
list_str2 = []
for j in range(len(list_strl)):
if len(list_stri[j]) >= 3:
list_str2.append(list_strl[j])
return list_str2
#collect_engwords('Unfortunately no, it requires something with a little more kick,.
—plutonium.")

def swap_lists(lnl, 1n2):
for j in range(len(lnl)):
if j %2 == 1:
In1[j], In2[j] = 1n2[j], 1nl[j]
return 1nl, 1n2
#swap_lists([1, 2, 3, 4, 5], [a', 'b', ¢, 'd, 'e'])

def count_capitalletters(strl):
int_count = 0
for i in range(len(strl)):
str2 = strl[i].upperQ)
str3 = strl[i].lower()

(continues on next page)
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(continued from previous page)

if stri[i] == str2 and str2 != str3:#fi & DRI TRXFTHS %, BEDIRMNT
AR ETRWI B HET 3
int_count += 1
return int_count
#count_capitalletters('Que SerA4Ac344al, SerA4c344al’)

def identify_codons(str_augc):
str_codons = []
int_codonnum = int(len(str_augc)/3)
for i in range(int_codonnum) :
str_codons.append(str_augc[i*3: i*3+3])
return str_codons
#identify_codons ('CCCCCGGCACCT")

def add_commas(intl):

listl = list(str(intl)) #XFINTEFL, Biczhrk 1 XFTOV X MRS %

strl = "'

cent = 1 #3 DfERON TR 2 DITfES

for i in range(len(listl)-1, -1, -1): #I DMDERN S, KE WG DN DEIZAD > TULHE
21T 5

strl = listl[i] + strl
if cent %3 ==0 and i != 0: #3DHEHOMDHTTHD, —FBREVATRVAELIE
strl = ',' + strl #2a><%>5D
cent += 1
return strl
#print (add_commas (14980) == '14,980")
#print (add_commas (2980) == '2,980")
#print (add_commas (298) == '298")
#print (add_commas (1000000) == '1,000,000")

def sum_strings(list_str):
strl = "'
for i in range(len(list_str)):
if i < len(list_str) - 2:#%2» 5 3HBHEXTOER
strl = strl + str(list_str[i]) + ', '
elif i == len(list_str) - 2:#%A05 2HFEHDHEEH
strl += str(list_str[i]) + ' and '
else: #—HKRADER
strl += str(list_str[i])
return strl
#sum_strings(['a’, 'b', 'c', 'd'])
#sum_strings(['a'])

def handle_collision2(dicl, strl):
n = len(strl)
for i in range(n, 11):
if dicl.get(i) is None:# == None T® LW
dicl[i] = stril
return
for i in range(l, n):
if dicl.get(i) is None:# == None TH LW
dicl[i] = stril
return
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[78]: def handle_collision3(listl):
dicl = {} # ZZOREZIENT S
for i in range(len(listl)):
list2 = 1listl[i]
if dicl.get(1list2[0]) is None:# == None T® LW
dicl[list2[0]] = list2[1]
return dicl
#handle_collision3([[3, Richard III'], [1, 'Othello'], [2, 'Tempest'], [3, King John'],.
—[4, 'Midsummer'], [1, 'Lear']])

[ 1:
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[2]:

cHAPTER 11

3-3. BH%k

BEBUCOW T THAL £ 5,
BE:

* https://docs.python.org/ja/3/tutorial/controlflow.html#defining- functions

11.1 IO EE

BT (Fhizolih) 2 DHFHHARRa— T3, BBICEUTORENDD £7,
« HHETZRO,
s Fix oz g,
o RME (BRI D 2 WIZIERINIC) 2R T,

lenQ % sumQ) 7% & O AA AT DHITF,

F9, BOEREZLTAEL x5, BAREZERT 21213 def ZHVE T,

#Hello' % 7%/~3 % ¥ greeting

def greeting():
print('Hello")

Bz ER LD, 22 UOHET e TEET,

#EE greeting ZME-UNH L
greeting()

Hello

BEMERO—RIFILLTO®ED T,

def BAEA (5IEOD:
ESEA@NEN

LITHREBA Yy X IR, BRI OBBEIFRDIMH S 400, 5182 OBBANETE O —E T,
BB VEEDHD X,

BEAEIZA > 7> P L LT, WP Fhzofihzild L %5,
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[5]:

[6]:

[6]:
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11.2 5|#

R BT BRI, ANy XDFEROHICBEBANETEHO—Eriib L ET, o0 ZEZBEFoO—
ANEHE D ET, u—AAEHL I 0l S 20— (2 2 TIEBEERN) TOARIHAFRELRZR TS,

#5131 greeting_local \CIE I N/ fHZ R RT % BE greeting
def greeting(greeting_local):
print(greeting_local)

B2 WO RIS B EZ S 2 & T, BRI - 1 EZ2 LB 5 Z e AT E X T,

#ER greeting 1 F4| Hello' =& L CREUNH L
greeting('Hello")

Hello

ZOEIICLTHIRICEINZEDZ %, R5|H (argument) EIERZ DD 5, FE5[EUTHL
<. :Cif:ﬁﬁﬁﬂbfgtglﬁ (B—=INVEKTH 25180 3. R51¥ (parameter) ¥ FiINEd, £
% 1 A FAQ © E5 B ARG B DE NI T T H ?
eSS

GO e 2RI HDETDOT, HEELTIES W,

11.3 &{E

BRI T B o 7o 5 TR 21T, 2 OFEROIRME (12 THHEA) ZIRT IR TEET,

BEIX, return TERL £3, BBOREIRVIGEEIE. None DRI NFE T, return BETINB &,
BB DRI Z Z TR T T 2720, RICIBDH->THFETEINFRA, Tl L—TREDED IR
HDRPTD return HFE ?%‘#’Lé PRI T LET, BARONENRE T TETIN, REIRRWE
BIRRIC return ZET L2 R LI D £5,

return DRICEAP LWL, None PR ENF T, (return WFETINTICHEOERE TRz &
HFEMETT,) return 2 XN L TEITT S Z 2T, BABONUHEEZRPTHRITIZZepnTEE s, T2 Z
D &S REEE. 52 oN-EAEBIEICEE T3, FEOH LZERSA S 202 b RIFTRICS
HAuwsihxd,

#5181 greeting_local {8 S M7= Ml % R 3 BE% greeting
def greeting(greeting_local):
return greeting local

#ER greeting X F4| Hello' %= L CTREUNH L
greeting('Hello")
'Hello'

#ATIDEE A L TR BIE average
def average(nums):
#HHAAABEED sum() ¥ len() %I

return sum(nums)/len(nums)

#HE average ICHF DV A M HEL TH-UOH L
average([1,3,5,7,91)

5.0

B DBRMEEZZEBICRATE I TEEXT,
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#EAE greeting DIRME%Z ¥ greet IZXA
greet = greeting('Hello')
greet

'Hello'

11.4 EHD5|

BRI TEORDOF B EZIINE e N TEET, BROF B EZIIWMA5E81E. 518%Ea>~TRXYD
9, INSLDFBABIEBE LIS ICLEL &9,

#3OD5|ENFITTE I N/EE KRS 5 B% greeting
def greeting(en, fr, de):

print(en + ', + fr + ', ' + de)

#BEEL greeting 12 3 D05 A E L THOH L
greeting('Hello', 'Bonjour', 'Guten Tag')

Hello, Bonjour, Guten Tag

BBUELRZBITH->THEIRE LTZIMB Z e A TEET,
A THN e BEZ 5 1 E e U TZITH S B greeting

def greeting(en, number, name):
#LFHINE 2B ET 2, XFHNEBOEIZTEDET e ZEELET

print (en*number+', '+name)

#EEY greeting WX FHN  BUEZ 515 UTHEL THEUOH L
greeting('Hello',3, 'World")

HelloHelloHello,World

115 ZHex2—7

B DG IHCHBATER SN 2RI n —AINER DD, o DZERBIBEBOND» 5 3BT %
A,

#5184 greeting_local \ZJE X /=% KR35 B greeting
def greeting(greeting_local):
print (greeting_local)

greeting('Hello")

#a— HVER (BA% greeting D5|5) greeting_local % ZH
greeting_local

Hello

NameError Traceback (most recent call last)
/tmp/ipykernel_4740/2879327650.py in

6

7 #0— HVZER (A% greeting D515 greeting_local %%
----> 8 greeting_local

NameError: name 'greeting_local' is not defined
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[12]:
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—H. ZEITO—NILEHTHNUE, ZNo00ERIBERON RS RSB TEES, Ju—N
ANERLETa 7S A2k, 25 THHAMRERER T,

#2700 — N\ )VER greeting_global DIEFHR
greeting _global = 'Hello'

#2710 — N )VZERL greeting_global DfE%ZFRT 2 B greeting
def greeting():
print(greeting_global)

greeting()

#2770 — N )V greeting_global %R
greeting_global

Hello
'Hello'

7a— NVERE FCARTOZEBZ BN TERT 2 8. ZAUIER X0 — VAR 13582725, BIKK
WOATHHAREZO—AILEROER L LTRbIh TS, e — L2 e R CARTOSEZ VW25
AHFEKTY,

#2700 — VR greeting_global & [F CAHTOZRIEZ AT 2 BI5 greeting
def greeting():

greeting_global = 'Bonjour'

print(greeting_global)

greeting()

#2 K greeting_global Z SR
greeting_global

Bonjour

'Hello'

Lo L. 78— \VEREFABOB —IVERZERT 5 2 23, —RICERPIRETT, ks, n—
HNEE LTOERLSUEBATIE, D70 —r VEBESBRTERVWALTT, ez, X
D32 — KX, Hello ¥ Bonjour 2SEICHIF§ % Z e 2 #AfFS 20d LA EEAD,

def greeting():
print(greeting_global) # H#]DZHR
greeting_global = 'Bonjour' # T — AL ZAKDER
print(greeting_global)

greeting()

UnboundLocalError Traceback (most recent call last)
/tmp/ipykernel_4740/2511243068.py in

4 print(greeting_global)

5
----> 6 greeting()

/tmp/ipykernel_4740/2511243068.py in O
1 def greeting():
———> 2 print(greeting_global) # D ZH
3 greeting_global = 'Bonjour' # 11— HILZRDIESE
4 print(greeting_global)
5

(continues on next page)
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(continued from previous page)

UnboundLocalError: local variable 'greeting_global' referenced before assignment

®#]D greeting_global DZMWMTT I —I2i D 5, ZiuE., BIEANIC greeting_global DEFRDL D
By, FOBEBNY DGHTTH greeting_global 2’0 —HLEH Y L TESRENZHTT, BIIDS
HRERFICIZ, 2 — D LA D greeting_global BWRERKLD T, =7 —BELF T,

DX, e — VBB RICLRIOR =DV EBEFELS L T2DEMEVWOILTS, ZFr—
EREZHIPHERELLEVE DI, a—ILEREERLEZL £ 9,

11.5.1 A global 5

BN TIZ 0 — SVERDEFHRE L VOPEARTT, LrLl, €5 LTHHEBNT I n— 1 Z8%
EHL72wE 2i2id. global HEZfo THEHM LW r B — NVEREREL 7,

#27°1 — N)VZERL greeting_global IXfEZ AT 2 B greeting
def greeting():

global greeting_global

greeting global = 'Bonjour'

print(greeting_global)

greeting()

##ZH greeting_global %28
greeting_global

Bonjour

'Bonjour’

global HE INZHAIZ. BENTHEICZa— "\ AERE LTEREIAET, Chz2EHAT 3 L E
WODTEIZZ DT, FREIE LTHHLAEVWESICLEL & 9,

11.6 AX—7—K5|¥

RO IRG IR (MLES L SN ET) Tl FHANTER L 29 [BONEF I - T, BIEE 1%
ERUITWMSHENDH D £7,

FU—FHEGIR (F=T—=F3|18) Z2f5 . BRI IROZERY & 2 DEDMHAZZITINS Z &3
TEXT, ZORK SIBIENFETEBICE T I e TEET,

AL THN e BEZ 5K e U TRITEL S B greeting
def greeting(en, number, name):
print (en*number+"', '+name)

#3% greeting 51 BDERA & Z DIEDOMAZIE L THEH L
greeting(en="Hello', name='Japan', number=2)

HelloHello, Japan

ES e X —7— N5z GbETES LA, RO ES BE2iEEST o 0ENDHD £7,

#HIBEG Y F— 7 — N5z HAE O greeting DIEHI L
greeting('Hello', name='Japan', number=2)

HelloHello, Japan
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[18]:

[19]:

[20]:
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11.7 AS|HDO#HAE

Bz WO RIS, SIS WG EIC, PIEMEZS e LTHET Z R TE X7,
FIHHED & 2 518U B2 L 725, BRI Z 05 [ BOWIHIEDO D D I S N E2 3T D 3,
P Z Feo5 180, METIBDORITIEES 2 0ENDHD £7,

# | B OIHME (5 DZEL en 1ITXT % Hello) ZFiDBIEL greeting
def greeting(name, en='Hello'):
print(en+', '+name)

#5 | B O FIHME Z KO BIEL greeting DFENH L
greeting('World")
Hello, World

11.8 ATZERF|E

G DRI * 2T TRMETERT 2. BHOFIEZ XTIV LTRIMS ZeNTEET, HOH
TN, SO EEZ 2 ZeNTEET, —RIS, R AIZDO5  BMIFAERS B MTENE T,

#AIZRDGIBEZITED ., £ o %2RKRT 58 greeting
def greeting(*args):
print(args)

#A R D5 8% 32 THL % B greeting WCEEL D5 12 E L THEUH L
greeting('Hello', 'Bonjour', 'Guten Tag')

('Hello', 'Bonjour', 'Guten Tag')

VA IR TINVOBRRZEAERES e U TBEEBICETIESE,. * 2V X MRXR T VDENZOITTELET,

#) A MUF TP 2 7 b greeting_list %A greeting \2E L CRESH L
greeting_list = ['Hello', 'Bonjour', 'Guten Tag']
greeting(*greeting_list)

('Hello', 'Bonjour', 'Guten Tag')

11.9 AFHERDOAIZERF |

IRBIBDOENS ** BT THBEZERT 2. HEOF— TV —F5|IBE2HEL L TRIINZ A TEX
T, HEL L TZIIRSNI5 180, HFEROAZERFIB TN E T,

#EEDF — 7 — Ry BEZIFED., Zho%k RS 5% greeting
def greeting(**kwargs):
print (kwargs)

#IERDF -7 — P58 % ZITH 2 B8 greeting ITE D582 L THEOH L
greeting(en="Hello', fr='Bonjour', de='Guten Tag')

{'en': 'Hello', 'fr': 'Bonjour', 'de': 'Guten Tag'}

HEOHRF — L HZEBOF — 7 — Folle UTHBICE ISR SR, ** 2ZDREDORNICOTTHEL T,
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[23]:

[23]:
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#EERI A 7Y = 7 b greeting_dict % BI%Y greeting IZE L TRENH L
greeting dict = {'en': 'Hello', 'fr': 'Bonjour', 'de': 'Guten Tag'}
greeting(**greeting_dict)

{'en': 'Hello', 'fr': 'Bonjour', 'de': 'Guten Tag'}

11.10 A5|HDIESE

NES . FIAEEEO5 8. AIEESI#. 2o EES B, FRICHEEST 2 Z e B TE X I,
ZOBE, INOHDIEHRTIEETI2LENDD T3,

def BA¥H (MLESIRL, #IHEZRFO5IE, AJZER5IE, HEMOZRSIED

#IEL B FIEEZ o5 (8L RIERSI#. #EORERSIH
#ENZNEF L LTZIFTRY, Zh o %2 RRT 0% greeting
def greeting(greet, en='Hello', *args, **kwargs):

print(greet)

print(en)

print(args)

print (kwargs)

#A]ZRGIBANEST U R b

greeting list = ['Bonjour']

#REERI ORI Z KRG I BANE TS
greeting_dict = {'de': 'Guten Tag'}

#ER greeting 1251 B TE L TRENH L

greeting('Hi', 'Hello', *greeting_list, **greeting_dict)
Hi

Hello

('Bonjour',)

{'de': 'Guten Tag'}

11.11 AZHE L TOREHK

BRI ZERTH DD T, BHFOER L FCATOBE EFRT 3 . TLOERIIZ DHi - B E S I]
T2 LTEBEXINRET, —H BFOBBLEICAHOEREERT 3. TOBEBBOERIZZ
DFT-RER BRI Z2DL LTEHINET,

#2770 — NV greeting_global DEZ L SR
greeting_global = 'Hello'
type(greeting_global)

str
#27'0— N\ )VZEH greeting_global ¥ [Fl% DRI D E
#Z5 K greeting_global \ZEIEE ST 3

def greeting_global():
print('This is the greeting_global function')

type(greeting_global)

11.10. A5|HDIESE 117




Python 70753 > J AF3

[24]: function
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CHAPTER 12

4-1. 7 7 A VA DHA

7 7 ANVAHTIDERIZOWTHAL £9,
5%

* https://docs.python.org/ja/3/tutorial/inputoutput.html#reading-and-writing-files

121 7 7A1ILDF =T

T 7LD XLFHNEFHAAATED, 77 ANMCEEZAAEDT212E. £3. open() EWHEEIC L -
TI77ANVEF—=FoF2 () BREPDH T,

f = open('sample.txt', 'r')

ZREWE, 77 AN EHRAEET DD T—EHRADET, ZheT7AINATOTI MU ET,

'sample.txt' &7 7 A VAT, FDT7 7 A ILDIMEXANSZE, TD/ — T v 7050 2L %
ELET,

Z ZTlE. sample.txt EWIERID I 7 ANADBID /) — b T ZRETA4L 7 MVIZHB I 2MEE
LTWET,

722 ZIE novel . txt WO T 7 AN, J— b T IDI1ELEDOT4L I MY (ZDFT4 L7 MUMBAS
TW3T 4L 27 Y) ZHBKEHIE, '../novel.txt' LIEELE T, /—+FIv 7D 1B EDT 1LY
PV ICEPNTWS data WS T4 L7 PV IZH B4 5, '../data/novel .txt' D ET (4312
HIDLFHLWIEFSE DD F3),

"' ET77ANEEDE—FTHIEIELTED, 'r' IFAAFE—FREEKLES, ZOE—FT
W27 7 A NMICEEZAATEIIITEEEA,

T— FIQERD &S BHEEN D D £,

ElE— R

r| ARG w| EEAL a| B + | misdE S ML ZHEE L2 WA IR
FERABIZOVWTIRTHIHAL L7
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[4]:

[5]:
[5]:
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[6]:

[7]:
[7]:

[8]:
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12.2 771l O0—X

T7ANA T2 b efni&bo/z6, FEAI2 LT, close() AV y FERUHLT, 7O0—X55% (B
C3) REXDHD ET,

f.close()
close() ZMUOHEFICHET B L. ZO7 7 A AR ELFHPE LR BRI TLEVET, ZHiE. [

L7740 ZFALES e a7 2@ x2HELET, HEDO A LEAX—ILTLE
XW,)

close() DMEUFH LIFEETTN., SnbRdDTHHI D 3, BT 2 with XEH S ONELTT,

12.3 {TDFHEAHIAH

T 7 ANFTY 27 MIZIX, readline() L WH XY v FEHEATLZZENTEEXT, 77 AL 0HT
WITERHATYFHNE LGRLES, 20 MN17) 25Dk, B, 774 VDD L IR
IXFDRDLF S, 77 41DEDLY D LIEMITYFEETOLFYITY, 1735 T LIKITT
THRDLLRVE WS FIZFEELTIFIW,

77 ANDEDDITKZL Z, readline) 1 ' LW B FEH|ERL ET,
MUTD X512 Treadline() #ffi-T7 7 A L RITHMNTHATAEL & 5,
T 7 ANEGAED D L EBXTFINNIRS Z L BHEGRL T E W,

f = open('sample.txt', 'r'")

f.readline()

'Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor.
—incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud.
—,exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat.\n'

f.readline()

'Duis aute irure dolor in reprehenderit in voluptate velit esse cillum dolore eu.
—.fugiat nulla pariatur.\n'

f.readline()

'Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia deserunt.,
—mollit anim id est laborum.\n'

f.readline()

f.close()

readline() XY v FORERHLIZ, 7740 A TP bV RHELE T, RO TitAH LV E 23,
BEF - LTHLWA TS 27 b 2Fo T XV,
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[10]:

[11]:

[11]:

[12]:
[12]:

[13]:

[14]:

[15]:
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12.4 %5
X P name 2 7 7 A VKL T3 7 7 A VOREDITEXFHE UTGRTEE last_line(name) ZEFHK L
TLEZW,

def last_line(name):

DN THEEER LR, UTOEAEZEITL, EITHRED True 12725 Z 2 2R L TL 72X W,

print(last_line('sample.txt')=="Excepteur sint occaecat cupidatat non proident, sunt.
—in culpa qui officia deserunt mollit anim id est laborum.\n")

False

12.5 771 ILEEDFTEHFAH

7 7 A NVERE—HETHRAAAT, 1 DOXFHERIFLZWVWE 212X, read) XY v FEFAL 7,

f = open('sample.txt', 'r')
f.read()

'Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor.
—incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud.
—,exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat.\nDuis aute.
—.irure dolor in reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla.
—.pariatur.\nExcepteur sint occaecat cupidatat non proident, sunt in culpa qui.
—0fficia deserunt mollit anim id est laborum.\n'

—FE read() BFER Y, 7 7 A LOBIRHIET 2 DT, FNLRIIZELTFHNER L ET,
f.read(Q)

f.close()

read() XYV v R, WEVIZIX readline() XV v FEMEATWE S, L7z oT, read) XV v Fd
FRIC 7 7 ANFT T 27 FEEBEL T,

12.6 &

WFH|name B 7 7 ANEZEL T2 T 74N F—F LT, read) XV v FIZkoT7 7 4 VEKELFE
Bl LTHAAA, FDOLFEEIRTEE number_of_characters(name) Z{E L TL & W,

FE return $AFNC 7 7 AV E 7B —XF 5 22 RNBRVEIITLTLEIWN,

def number_of_characters(name):

LDRNVTHE R L7, UTORAZFITL, FEITHERD True 127482 ZE 2R L T2 E W,
print (number_of_characters('sample.txt') == 446)

False
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12.7 SREFDO T 71 ILDOFE

TR ILT77ANERCE, 207077 ANTEDT7 7 A VL2 £ TR, o0 s A TE
D7 7 ANERET DI LIITEERA,

TOENLEFEITLUET, Windows 25T 7 270 — 5, macOS 725 Finder TED 7 7 A L EHEL T, Hi
FRLUTATLEZ NV, 774V ZACTHLHEFETLTLEI WV, (Windows DIE) | Lol Xy
=Y T, HIERBTERWIZT T,

f = open('test.txt', 'r'")

TORLZFETLLERZ LHIBRTE X7,

f.close()

12.8 771 ILIC¥ T 2 with XX

T7ANDEF T 27 ME. with X ET BB TEET,

with 774047227 b as EH:

with DXIZIE, open il &> T7 7 A V%A —T 0T 2R EEXF T,
F/2, as DRIZE, 77A4NVDF TV DB EINLI2BHEEXT T,

with SUIMBEHBIC 7 7 A LD 70— XA R HEINIZR > T AETDT, 77 A MK LT close() ZME
UCHITRHERDD FH A,

with open('sample.txt', 'r') as f:
print(f.read())

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor.
—incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud.
—,exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat.

Duis aute irure dolor in reprehenderit in voluptate velit esse cillum dolore eu.
—.fugiat nulla pariatur.

Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia deserunt.
—mollit anim id est laborum.

129 771 ILADEETIAH

7 7 ANANDEZIAAZ, print BEF->TITAE T, file5|IBICEZIAARD I v AN F T 2D
FEIEELET, file 333 THHINATWEF—T— FEIBEMFEIN 258 TIDT. UTD X5
file=... LWOETHEELE T,

with open('print-test.txt', 'w') as f:
print('hello\nworld', file=f)

NEHNDOHD \n IFHITXFEEZRLET, \nFIRT—F>—45>R Q-1 THABDH FT) O—FT
To TRT—=TT—=rYRIiF, Zoftiz, BRXFERIT\r X 72RIT\tRELDHD T3,

774 NDHAEEDE—RFLLTIX, EFAAE—RE2EKRT 2 'w' 2FEELTVE T, BLUCHE U AH]
D77 ANBEFETIHEFILEZINET WHETORBEFRLSBZDET), 77 A ADBBRWEER. #-
IR S E T,
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[20]:

[21]:

[22]:

[23]:

[24]:
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'a' BIEET D L. 77 AADEET B5E. BEONBDRIGERLINE T, 77 A ADBRWGEEIX. #
FHER I N E T,

print BEIEX. 77 AV T, BEXONAEXTFHORBICEITXFEMATHFELET, REICMAEX
FiX, end 51 TIEETEZE T,

with open('print-test.txt', 'a') as f:
print('hello', 'world\n', end='', file=f) # AT FZEIMZ W

7o, BROHTHNREZE T, 7740 b T, ZEHXTFTRY>THFLES, ZOXYID XTI, sep
FIETIRETE £T,

with open('print-test.txt', 'a') as f:
print('hello', 'world', sep=', ', file=f) # 'hello, world DFIFXi 3

ZOMICH, T ANA T2 MiAE. XD FEBNAEZAAAXY v FRAEEINTWE T, write()
XY v RiE, 5267721 DONFHNRBICEZAAE T, RIRT XD, write() XY v K& read()
XYV v Rid, WTHES ZeBRLHD FT,

with open('sample.txt') as src, open('sample.txt.bak', 'w') as dst:
dst.write(src.read())

ZDa— KX, sample.txt % sample.txt.bak IZabE—L £ 7,

12.10 &

200D 7 7 A N4 infile, outfile 25 5Y LT, infile O¥MIEF R E TR FEII LFERZ outfile
1I2E=JATe file_upper(infile, outfile) ¥ WS B ZER L T FE W,

BB, FAEIFO/NLFE 2 KXFIZERT 312 upper) EWIHIX Yy FB™FEZF S, 722 21X line
LW ZHTDOBENT AL THNIDA > TWBE5E. line.upper() & THAUR/NLFICEH L 72X FF %R
LET,

def file_upper(infile,outfile):

LEDENTERIER L7, UT DA Z2FAT L, FITHERD True 17482 Z L ZHEREL TS W,

with open('print-test.txt', 'w') as f:

print('hello', 'world', file=f)
file_upper('print-test.txt', 'print-test-upper.txt')
with open('print-test-upper.txt', 'r') as f:

print(f.read() == 'HELLO WORLD\n')
FileNotFoundError Traceback (most recent call last)
/tmp/ipykernel_5027/305307884.py in
2 print('hello’, 'world', file=f)

3 file_upper('print-test.txt', 'print-test-upper.txt')
----> 4 with open('print-test-upper.txt', 'r') as f:
5 print(f.read() == "HELLO WORLD\n'")

FileNotFoundError: [Errno 2] No such file or directory: 'print-test-upper.txt'
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[26]:
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1211 771 IILDHRAESZICHITEAIXFI— RIEE

open T7 7 A L% ¥, BHEZFD I 7 ALEZTXFA I E—FRTHEET (FFZAME— FEHMNIANAL F
VE—F3HHET),

TXRAPE—RTI7 7 A% LEEZ, EHIHEDNFEIA—RIZE-TZED 7> A VRIS L
T, XFa—FEREELREVE, 774V DX FaA—FTEDI 7 A VEHISE LETH. ZOXF
A— KRBT 7 ANEHEEZADBICEE L DL BER 258, =7 —0HEDXF LI LTLEVET,

F 7 4L b DOXFa— Fix, Windows (& Shift_JIS, macOS = Linux X UTF-8 I/ > TW5% Z ¥ HREZ N T
T, UTF-8 TXFEZILFRENT-T 7 A L% Windows T. 7277 open('utf-8.txt', 'w') DXk S ITXF
a—FEFEEITIEC 7= E T, UL, Shift_JIS TXFEZiEFRI N7 7 4 /L% macOS T
open('shift_jis.txt', 'w') ¥ L TR o —HE T,

BB, ZOBMDEHET open('sample.txt', 'r') &, XFA—-FEZEEV T 7 7 ANV EHAZELL
DL —IZHETATLER. ZHUE, sample.txt TEH¥FARKFELrEFbNTE ST, FAFENTFIC
B LTI, Shift_JIS & UTF-8 LD — LTy a— FEATWBE DT,

# macOS72 6 HHTL T —
with open('shift_jis.txt', 'r') as f:
print(f.read())

# Windows 72525 5 TIL T —
with open('utf-8.txt', 'r') as f:
print(f.read())

UnicodeDecodeError Traceback (most recent call last)
/tmp/ipykernel_5027/413448925.py in

1 #macOSZH 2656 TLTT—

2 with open('shift_jis.txt', 'r') as f:
-—--> 3 print(f.read())

4

5 # Windows 26255 TCTL T —

/usr/lib/python3.8/codecs.py in (self, input, final)
320 # decode input (taking the buffer into account)
321 data = self.buffer + input
--> 322 (result, consumed) = self._buffer_decode(data, self.errors, final)
323 # keep undecoded input until the next call
324 self.buffer = data[consumed: ]

UnicodeDecodeError: 'utf-8' codec can't decode byte 0x82 in position 0: invalid start.
%byte

FHPATERDN O F o iliR T 2BIEINFa— RERETLI L, $RZDE5 87 74 Ve b &
W, BT AL X ELEFa—RTI7 74 L ZHWTLEE N,

XFa— KX, open DF—7 — F5[¥¥ LT encoding="utf-8' (LFa— FiZ UTF-8 Z{5E T 2545
DEIIHEET BB TEET,

2B, HAFEDO T a— FIZIX UTF-8, Shift_JIS,EUC-JP 2 ¥ 3% h £ 345, Python Tl OS DFEFHICER
53, UTF-8 L WO XFa— PR fHbNEd, AIZFETH UTF-8 Z2H#EREL $9°,

# XFA—FEREELRVE mac0S 25625 65 TL I —

with open('shift_jis.txt', 'r', encoding='shift_jis') as f:
print(f.read())

# XFa—FEREELRVWE Windows 72652 H HTL 7 —
with open('utf-8.txt', 'r', encoding='utf-8') as f:

(continues on next page)
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(continued from previous page)

print(f.read())

# XFa—FEEELTIZ 7 A MITEZRADIGES

with open('text.txt', 'w', encoding='utf-8') as f:
f.write(" 2= L2

with open('text.txt', 'r', encoding='utf-8') as f:
print(f.read())

HVS 2B

HVS 2B

HELTZ

12.12 BT FDHIFR

T2 ANETFFRANE— FTHWT read() % readline() MU 2. str BOXFH e LTHAA
FNFET,

str D XFHNDREIZH 2BUATLFDAELGE X, XFINH LT rstrip EWH XY v K% rstrip('\
n') DI LTHIHETILICXDEIBRTZ2ZeNTEES, ZIZT va ) OFIZIEEDTFR
F7 7 ANTHEDLDA TV AEITXFEERREL T, —MIYIZ, Windows TlX \r\n, macOS % Linux Tl
\n TF, F/. HDOmacOS TELNZTFRA I 774 MIN\r L B> T0E23DdHD 7,

with open('text/novel.txt', 'r', encoding='utf-8') as f:
while True:
line = f.readline()
if line == "':
break
print(line)

PEATEEEEEEES REOBATXFZHIRT 2 ELLTDOX IR D EF------- D)
with open('text/novel.txt', 'r', encoding='utf-8') as f:
while True:
line = f.readline()
if line == "'":
break
print(line.rstrip('\n'))

TADENHLED, TOnD A FYZRDEKRDHEE LT, K0/ T 28ELDOVWT, HEDRS
BRREZJEONT, PORLED, KROEDHIX Lt %k, ZARIEERUVRENL, HDHVTE
D% L7

ATV, 2 5DINFEL2S AR, EDED—EIFRNOA. RATH R RVLS, B XY
R7 =2, ROTREWH AR D, |

TEOEWA MO AZIL, “=RBREFTS Lo, ToRAMIRES SRR, <5/ \NFIFOT,
ENh ool 72o 5%, ]

—————— RKEOBATXFEHIRT 2 LTS5 EFF -

ZANDENHLED, oD A FY ROERDONEE LT, 0/ T 28%idEHLDOVT, HEDRS
BRREZZJEONT, ZORLED, KOEDONE /L I%, TARIEZRUORBEL, HDHVTE
DELE,

TEAZV, TH 5DINIRELLLAR, BBHEDL —EbERHDA, RATHHEIRZVES, B XY
R7—=e, ROTHRLEVWD AT LD, ]
TEOBWAREOERAZIC, “=RBRETSI LS, IOIRAFREESL S RZ, K3/ \FiE>oT,
oo flindEs 5%,
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[29]:

[30]:

[31]:

[ 1:
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12.13 HFEDRE

def number_of_characters(name):
f = open(name, 'r')
s = f.read()
f.close()
return len(s)

def last_line(name):

last = "'
with open(name, 'r') as f:
while True:
line = f.readline()
if line == "'":

return last
last = line

def file_upper(infile,outfile):

with open(infile, 'r') as f:
with open(outfile, 'w') as g:
g.write(f.read() .upper())

TD L5121 20D with SUZEED open 2HFEL Z D TEET,

def file_upper(infile,outfile):

with open(infile, 'r') as f, open(outfile, 'w') as g:

g.write(f.read() .upper(Q))

12.13. HFEOBRE
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[2]:
[2]:

[3]:
[3]:

[4]:
[4]:

[5]:

cHAPTER 13

4-2. £ 7L —X

A7 L= RIZOWTHRICHAL £35
e

* https://docs.python.org/ja/3/tutorial/classes.html#iterators

13.1 next

T7ANFTI 27 M, ATL—=REWENZ AT =27 bO—FETT, (A3 THHARH 72X D1,
Python IZHBF 2HIZF 7S =7 + MMM ET,) iterate IZFED KT L VWIEKRTT L, /7L —%
X, TOERR 1 OFTOMD MNP A[RER A 7P 27 T, next &\ 5 BT EONIE % 1 B934T
ST EMBTEET,

ZHEWXT 7 ANFT T2 7 B A>TWBEETDE, next(D . 77 AN 1 {TEZHATX
FHE L TRLETS,

f = open('sample.txt', 'r')

next(f)

'Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor.
—incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud.
—,exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat.\n'

next(£)

'Duis aute irure dolor in reprehenderit in voluptate velit esse cillum dolore eu.
—.fugiat nulla pariatur.\n'

next(f)

'Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia deserunt.
—~mollit anim id est laborum.\n'

next (£)
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[6]:

[7]:

[8]:

Python 70753 > J AF3

StopIteration Traceback (most recent call last)
/tmp/ipykernel_5354/4256387510.py in
----> 1 next(f)

StopIteration:
£ 7740 F TV LIz E, f.readline() & next(f) X, FIER LT, 77 AL oH=IC
1 {TRHRATFHE LTRLE D,

7272 L. f.readline() ¥ next(f) Tld. 77 A LD DIZK- EDZEENEL D £3, f.readline()
' W EFESEIRTDTTA, next(f) IX StopIteration WS Lo —%2FHLE3, UTFTH
B3 2 for id, 2O =AML TVWET, DF D, next(f) 7 StopIteration #F L 7/=5 for L —
THHIRITEL T,

D XSz, B next WEHATE T, next M SHLDEEIRT D, Stoplteration ZF3 5 X 5744
T2 e, ATL—REMHULET,

f.close()

13.2 forXIC K BEDEBELET FAINATI I b

—fEIz. AT L —&IE, for XD in DBICIEET A e B TEE T,

L7dioT, UTDESIZ, 77ANMATY 27 bl $ 2K £ %2, for XD in DRITIEET 2 Z &
MTELXT,

for line in f:

BOIRLOFBAT v 7T, next(f) BFEFHENT, ZH line IZZ DEDIKE XN, for XDHEDHELT
SNFET,

T oflz BT E N,

with open('sample.txt', 'r') as f:
for line in f£:
print(line)

Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor..
—incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud.
—,exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat.

Duis aute irure dolor in reprehenderit in voluptate velit esse cillum dolore eu.
—fugiat nulla pariatur.

Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia deserunt.

—mollit anim id est laborum.

T7ANA TS 27 M LT, —E for XTUHZ T2, BDIRLULHER Y » A LDELD FTEL
TWBDT, I ERILIZ7ANA Tz b for LICEZTHADEITEINERA,

with open('sample.txt', 'r') as f:
print('---- & ----")
for line in f£:
print(line)
print('---- 5 —fF ----")

(continues on next page)
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[10]:

[11]:
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(continued from previous page)

for line in f:
print(line)

S —
Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor.
—incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud.
—,exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat.

Duis aute irure dolor in reprehenderit in voluptate velit esse cillum dolore eu.
—fugiat nulla pariatur.

Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia deserunt.
—mollit anim id est laborum.

Y

77 A NE for LIZX o TJEHATWEEE, 35 —EI7 74 L%EF -T2 LT, 7740DF T
7 N EHICERL TL &N,

13.3 &

XF ¥ name 2 7 7 A NHE T BT 7 A VDERBEDITEXTFHE L TGRTEE last_line(name) %=, 77
AN T 27 PICHT 3 for LEFAWTERLTL XN,

def last_line(name):

LDV THERMER L 722, T DA 2FATL, EITHERD True 2742 2 ZHEEEL T2 E W,

print(last_line('sample.txt')=="Excepteur sint occaecat cupidatat non proident, sunt.
—in culpa qui officia deserunt mollit anim id est laborum.\n")

False

134 iter

WHETHRL, VAMHLTlor XEHWSZEDBTEFIN, VAMIATL—KRTL x5

next([1,2,3])

TypeError Traceback (most recent call last)
/tmp/ipykernel_5354/3204614342.py in
---=> 1 next([1,2,3])

TypeError: 'list' object is not an iterator

DR MIHLTnext #EHTA L7 —ICKR->TLEVET, L7Ad>T, VAMIATL—XTEH
DEHE A

T, BBV A MIHLUT for XHBEHATEZDTL & 5

FiX, for XD in DRIZIEEEIN=A T 27 MR LTI, 273 iter 2 WO HAAABEEDEH X
3., WS HEHNFICR o TWBDTT,

HRRIZ, VA M iter ZEALTAZL & 9,

13.3. && 129



[12]:

[13]:
[13]:

[14]:
[14]:

[15]:
[15]:

[16]:
[16]:

[17]:

[18]:

[19]:

[20]:

[21]:
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it = iter([1,2,3])

Rt 2, VAT [1,2,3] 2 ofEo A T L =B Ao TWVET,
it
<list_iterator at 0x7fd7a00938e0>

next(it)

1

next(it)

2

next(it)

3

next(it)

StopIteration Traceback (most recent call last)
/tmp/ipykernel_5354/600241529.py in
----> 1 next(it)

StopIteration:

ZIZT. DI —EHAFL—ZEEDELEL & 5,

it = iter([1,2,3])

DA TL—RICHLTUTDOES I for XEAWE 2, 2 DY R MNOERIWHEINE T,

for x in it:
print (x)

1
3

77 ANDEE LRI, B —E for XZEILTHMHHENINEE A

for x in it:
print(x)

5 —FHAT B L. for XD in DRICIEESINZA T 227 ML TIE. &7F iter WS HAAAR
BHERHINT, 1 7L—203FonFEd, ZLT. 204 7L —RIZX LT next BRL LI NE T,

T, for XD in DRICA TL—RPIEESINDI L EIRDETL x50, RED, iter VEHIN 2D
TI, Python TIX, 4 7L —RICHLTiter BEHINTDH, ZDATL—XHAHNED £,

with open('sample.txt', 'r') as f:
print(f is iter(f))

True

isid, 222 WCHHAH D £ I, ZOWURBFRCA T =7 bHh ¥ 5 P2 iR s HET TS,
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13.5 &FH

V22 H 50T, FDATL—REED, RODBERZFWOHE LR, 204 71— X 2R
but_first(ls) #EFEL TLZX W,

[22]: def but_first(ls):

EDUENTHERERLTZER. UTORALEZEITL, EITHERED True 12722 Z 2 2R L TLZ X W,

[23]: it = but_first([0,2,4,6,8])
print(type(it) == type(iter([])))
print(list(it) == [2,4,6,8])

False

TypeError Traceback (most recent call last)
/tmp/ipykernel _5354/1844329027.py in

1it = but_first([0,2,4,6,8])

2 print(type(it) == type(iter([])))
----> 3 print(list(it) == ,4,6,81)

TypeError: 'NoneType' object is not iterable

13.6 1737

—fRiC. B iter PEHTEZ AT 27 v 2ATSTINEMRULET, 4T 7 7E. for XD in D%
WHEET AN TEET,

AT VL—RIZiter AT 2 HOHEWRZDT, A T7L—XWEA 7771V TdHH T,
VRAMIATITNTTH, A 7L—XTEDY EHEA,
[24]: 1In = [1,2,3]
for x in 1n:
print (x)

for x in 1n:
print(x)

W N =R WN =

FofITiE, 220D for LT X2, Iniliter BEA XN T, Fl2a DA T L —XIMESLNI=DTT,
Bi¥ range IR T AT 27 b AT I IINTTH, A 7L —XTWEHH FEHA,

[25]: r = range(3)
for x in r:
print(x)
for x in r:
print (x)

(continues on next page)
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[26]:

[27]:
[27]:

[28]:

[29]:

[30]:
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(continued from previous page)

N RN

13.7 1 7L —A2%1R 9 enumerate

3-2 THIN U= AAABAE D enumerate) 3. A 7L —X &KL T,

it = enumerate([10,20,30])

next(it)

6, 1®

for x in it:

print(x)
(1, 20)
2, 30)

for i, c in enumerate('ACDB'):
print(i, ' HFHOXF =", o)

0 FEHOXT =
1 ZHDOXF
2 ZHOF
3 HEHOXF =

1l
m O N >

—7 . enumerate 34 7T 7N EG|EE LTZITID £3, LOFIT, VA MBIXFHNDATF7TLTT,

ATV —&Rb 4T 7T NEDT, enumerate DT VEFE T, 22 2E 7740 F 7927 MidA
FL—&REDT, UTFD &SI enumerate D5 D £7,

with open('sample.txt', 'r') as f:
for i, s in enumerate(f):
print(i, '1TH:")
print(s)
0 1TH:
Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor.
< incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud.
—,exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat.

1 17H:
Duis aute irure dolor in reprehenderit in voluptate velit esse cillum dolore eu.
—.fugiat nulla pariatur.

2 17H:
Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia deserunt,
—mollit anim id est laborum.

ZR1FOPLIHICHEATVE RS, 2 s ITIBITOXFINNAASNET, 11X 02LMED T,
BTOITHRSEEZONE T,
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13.8 HEDHRE

[31]: def last_line(name):
f = open(name, 'r')
for line in f£:
pass
f.close()
return line

[32]: def but_first(ls):
it = iter(ls)
next(it)
return it

[ 1:
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cHAPTER 14

4-3. A2 —RIBIZ 774074 L2 MY OEE

AEED T — BRI OVTHAL £3, T DHNEIX Python FEICIR 53, Windows %° Mac, Linux 7% ¥
D—I 7% OS IZBWTHET 2BEETF, Colaboratory Tlid. FIBOHEERAEREE LIC/ES N E T,

A1 X A, Windows T2 271 — 5, Mac Tl Finder 2o T 7 7 A LV EZHEEIICHEIEFEL TVWET
X4,

TofFITlE. Windows T FF 2 X+ (Documents) £ WS HEHID 7 + /LA DHIZ Python AfT ¥ W5 7+
NEEED, ZOTRIOEMEBVIRO, 27270 —-70TFERLTVET,

E7Fv Y-l PythenAF3 - O *
%= -~ @
- S .
LB Xk v E
DAyl PORA J€- BUEE g 3 ey 4 =
A 2¢- Bar - =l aspgE UV JO/574 iR

W= FOFD TEF2X¥ b1 OFD Python APl OF

— o 'I‘( » PC » FF¥a1A¥F » PythonAPS ] v U | PythonAFimigge £
~ B Fx O i
# 9490 PIEA
- AT * . Jdpynb_checkpoints 2019/0317 1211 Jrd
. | gitignare 2019/03/13 23:51 GITIC
s SV0-F 2 iy s
] 7] vipynb 2019/03/13 23:51 IPYN
2 F¥axvh * = o . .
=) 1-0ipynb 2019/03/13 235 IPYN
=E7Fw * =] 1-1.ipynb 2019/03/13 23:51 IPYN
] 1-2ipynb 2019/D3/13 23:51 IPYN
] 1-2ipynb 2019/03/13 2351 IPYN
=) 1-aipynb 2019/03/13 23:51 IPYN
"] 2-1.ipynb 2019/03/13 23.51 IPYN _,
N v < >
90 @AVEE  1EOEBEER I70K8 =S

Z i Jupyter Notebook TIXIATD XS5 ICR X F 3,
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- m| X
e B hitp/Nocalhost5889/tree/Documents/Python%ES%E5%: ~ G || 83.. D-|{rsric @
(2 Documents/Python A1/ L]
— Jupyter Qut | | Logout
~
Files Running Clusters
Select iterns ta perform actions on them.
I—F®OTF O Documents) OTF® Python AF9) @F Upload | Mew~ &
Oo = [-f Documents / PythonAP9 Mame < | Last Modified File size
0. ES'E S
O & o.ipynb A8
O & 1-tipynb 481
0 & 1-1ipynb EISE|
O & 1-Zipynb AHHI
OO0 & 1-3ipynb AHHI
O & 1-4ipynb A8A1
< >

CDEI BT —RABAEIUTOLI BRKTERT L HTEET, FE2TRZHIWLCLALIIRBICRZAE
THhe TINHIDES5RT—2DERE ARG LIFOXT,

e, —B;R- D27 %% —1F B, icdz27—-2%2 V-7 (F)). 2OMICDH
57 —&% [7—F (H)) eMUIET,

=k (iR)

V-7 (%)
argsprint.py

F—=RDOFFIZBWTIE, 774U —7 G 1HSL, 740X E /7 —F &) iHSLE3, L—
MIN— FF 4 A7 USB X E V% A EEICHIGT 3 Z 2B NWTT, N—FF1 XZIZ A>T
W377A40, USBRXEVICA>TWSE 774 ME, FRNEFNEIARCETLZT—R WS T,
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[1]:
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141 ALY bFTo LI KU

4-1 T sample.txt LWIHIEHD I 7 AN EF—F T2 X2, LTO L3 IcEXE L,

f = open('sample.txt', 'r')

ZDrE, ZDsample.txt EWVWI T 7 AN EZIWZHEZDTL EHM?

Fix, TR L EFETTHEEE EIPDTA LI MV EALYRTALIR) 2 LTOWETS, Jupyter
Notebook Tld, 2D/ = 7y ZDBEDIPNTVWET 4L MU ZALY T4 L2 MV ELET, Colab-
oratory T [AIER T3

sample.txt 28, 2D/ —FT v 7 2HELT4 L7 PUODOHICEIPNTVWE LI (EE BrNTnE
F). EDOXS5IZLT sample.txt 2B e TEF L=,

—F. novel . txt lZZ D/ — F Ty 7 EIL 7 # VA TR, ZIWXEINT text EWVWIHKFID T +
AZDOHIZ BHANTNWDE 7 7 AL TT, TIDNH, FOFET7 7 ANLETRIBELTHIS T3
TOEIWCZT—PHT, 77AN0DF =T KR 3,

f = open('novel.txt', 'r', encoding='utf-8')

FileNotFoundError Traceback (most recent call last)
<ipython-input-1-6094f6eff®eb> in <module>

----> 1 f = open('novel.txt', 'r', encoding="utf-8'")

FileNotFoundError: [Errno 2] No such file or directory: 'novel.txt'

TEEIRoEL THL YT AL Z FYDTD text DT I2H 3B novel.txt] ZFIFZDTL xIn?
ZHUERD X 51TV ET,

f = open('text/novel.txt', 'r', encoding="utf-8'")

IDEICTBZLICEST. ALY FTFT4 L7 FUDTD text D FIZH S novel . txt BEANTL &
W 2RI BB TEET,

ZHE. AL U RT 4L Z USRS Tnovel.txt) ETORKE UTESH) 2RLIZDBDLZDTINA L HIE
LET,

f = open('text/novel.txt', 'r', encoding='utf-8')
print(f.read())
f.close()

TANDHEVHED, TOnDA XY ZRDEKDO1EE LT, K5\ T 28EE 2OV T, HEDR S
RBRREZZJEONT, ZVRLED, KROEDONX /N L Il%k, ZARIEEZRUORBNS, HDHVTE
DEL,

ATV, 2H 5DINERLESAR, BHIEDL —EBFERRDA. RATH HEEIROLS, B XY
R7—=re, ROTREVWHAE LD, ]

TEEDOE WA RO AZIC, ZZRBRETS LS, TORARBRES S RZ, {5/ \FIEOT,
Fhhro o flnsE o5 hR%,. ]
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14.2 /N it /N R

text/novel.txt LWIHRHTIEZ. ALY FF4L 27 P U5 novel . txt TTORAZRLTVWET, =
T, ALY ETALZ VIR =7y 78R 2 DT, COEFMCEINZ ./, — b7y 7 E20V
TWVAPIZESTAHAL Y T4 L7 VUDBEDLD, FRUILLET, RIU 7 7 AL THRADREDLD 5,

DK BANRADEB AN LI E T,

—77s
* Windows D& C:\Users\hagiya\Douments\Python A[\novell.txt
» macOS DA /Users/hagiya/Documents/Python AF9/novell.txt

DEDIZ, V=IO AELLEGE. LY T4 L 27 PVDGAICEDLL S, BICEL 774V
PEITIENTEE T,

ZDEIBANRORBEEMEHNZ L E T,

YIAT, ALYRTA4LZ MV EAD FIZHEZT77AME. FZETICABT 4L 27 b U%% (Windows T
HoTd) / TRU->TEFIEIVWTTH, ZOFREVWT 7 A LEBETIEES LESLIWTLE I »?

e ZRETORDEISICHLY M F4 L7 MUD
« Windows: C:\Users\hagiya\Douments\Python A"
* macOS: /Users/hagiya/Documents/Python A M
DL X,
» Windows: C:\Users\hagiya\Douments\ X7 4 7 71 2'F I 27" Af9\imagelist.csv
» macOS: /Users/hagiya/Douments/ X 7 4 7 702 Z 2 > 7 AF/imagelist.csv
ERELVWGEERES LS X WTL LS ?

HEid
AF«77Odsz5AM¥

_hL
F1l imagelist.csv) &187E

Qq
C

Mg K&2T
—EBLthH3

FE 12E0F4 L2 %L (BWUAF2D) TREATLIENTETT, Lozt

A

f=open('../ A7 477027737 A /imagelist.csv', 'r')

3R,
« Windows: C:\Users\hagiya\Douments\X 7 4 7 71027 3 > 7" Aff\imagelist.csv
» macOS: /Users/hagiya/Douments/ X7 4 7 702> I > 27" AFq/imagelist.csv

TR ZEDBTEET, .. IC&ko T, Python A 25 1 B¢ LD Documents IZRRD, ZI05H X747
Tz A OTD imagelist.csv ¥illo TWEHIF T,
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14.3 KiBE&EICL D T—2KRIR

AEEIXT7 7 ANRT 4 L7 PYORFERLZT TR, 7—20ERB L LTRIEKAHEIRES, L
ARFRHDAMEI X 2 RBITY, THRK FHFET “ family ree ” T LA,

DL REERF YT — XTI, £33 THREREND LS. BN TFhNERICHZF—2FELEZ THT
(parent/child)] ¥ FEAZ D, [FNBEfRICH 2D D% [k (sibling) ] EFEAZED LET, [#H5E (ancestor)
X 7R (desendant) | ¥ W H REDFEHLNLE T,

F—RDIZD XD REIG., EBICHTERICH 20IEEDD TRA, 2 23 FTORIIEE DR
B cg,

izt 135 (ancestor)

#+ (parent)

ek (sibling)

F# (descendant)

7= ZRERICIE. TEFEBE) & TS 3BTRS 2 0o DI T,
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[1]:

cHAPTER 15

5-1. Y 22— )LDV

EY 2 =N DFENTTITOWTHAL £35

B#
* https://docs.python.org/ja/3/reference/import.html
* https://docs.python.org/ja/3/tutorial/modules.html
* https://docs.python.org/ja/3/library/math.html

151 E2a—-ILDA1VR—k

Python TIXRAIZBEKSPEEZ F D720 (ZhZETa—IleV0ET) #5720, import &\
IXEMVET GE1RIA-DIZBVWTHHALE L), BEERINIIERD X5 it L 73,

import EY 2 —IL%

728 2R, BEEBROMKEE R O zmath WO ED 2 —Adidb h £3, TS5 D@ EFN-0wE
ZZ. UTO X512l Tmath Y 2 —/L% import TAYAR—bLET, #2533 &, math. BEL 2
ST ER NS Z e N TEET,

import math# import (I KL D—F LICEEAL F5

print(math.sqrt(2)) # sqrt (X FHIRZEE T 2%

print(math.pi) # 7 DfH

print(math.sin(math.pi/4)) # sin [#¥%

print(math.cos(0)) # cos F%L

print(math.log(32,2)) # 2 %K $2 32 D% (tex Titib 2 &, $\log_2 32%)

1.4142135623730951
3.141592653589793
0.7071067811865475
1.0

5.0

FofITiE, math TP 2 — L OFOBELEZHERE L TVWET,
FELRINERSZVDIE. BV 2 — 10T OB ZHE S a1,
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[2]:

[3]:
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EVa— NG, FY 2a—ILDOF DO

CITEANENHZE NS T LT,
EV 2 —LDOHFDE (722 Zi¥math.pi) dFEETT,
B, BROBEBGEaY <, TRY > THRTRHRFICA VR—+T32dTEET,

15.2 from

ED2a— L HNTERINTVAENE? 22— n10FDOEKL OX512LT, T2 2a—n1%. 2
FFICFDFEFDLRIT. Y 2 —LDHAAALITTO 7075 A THWEZWEEITIE. from ZLLTD XS
WCEL L THAT R TEET,

from €Y 2 —1% import €Y 22— LOHDEEESH

T2 2R RO KSR ET,

from math import sqrt

print(sqrt(2)) # sqrt ZVFEHIRZFET 2B

from math import pi

print(pi) # 7 DfH

from math import sin

print(sin(math.pi/4)) # sin B4

from math import cos

print(cos(0)) # cos %K

from math import log

print(log(32,2)) # 2 %KX T % 32 DX (tex Ttk 3 2 &, $\log_2 32%)

1.4142135623730951
3.141592653589793
0.7071067811865475
1.0

5.0

ZOHIETIE. BB LI from ZHWTA Y RE— M TA3RELRDH D 9,

B, BRI TIERL, 70— ERPRICEETE VIR, TR LTAYR— T3k
MTEET,

MoFTiEE LT, TAILRA—R * ZHHT25EBHD £9,

from math import *

COHETE 7R —2a7 _ THEZ2HDERVI-E2TOAFIDTHAAENS =20, BHRIVICHRTZTE
ETH2REIDHH EH A

from math import *

print(factorial(5)) # 5 D& # import math % fH 5 35E. math. factorial (5)
print(floor(2.31)) # 2.31 L T OHmAKDEL # import math Z2{# 5354, math.floor(2.31)
print(e) # A V7 # import math %=f# 535&. math.e

120
2
2.718281828459045

7R L ZOHERHEEIATVWEREA, HHRBHARAALEY 2 —LHADORIDAR T T 07T ANDH
HIDMEZES 2 ATRENED D 5 72D TT
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[4]:

[5]:

[6]:

[7]:
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pi = ' %A " # pi EWVIERUILFH T34 ZRAT S
print(pi)

from math import *

print(pi) # mathE¥ 2 —)LD pi DIET EEZXN 3 (fH22)
%4

3.141592653589793

15.3 as

ED 2 NVEDRRETELZREOEEAISHOAF E LE2WERIZ, as BHAIHT 2 HEI DD ET, 7t X
W, 5-3IBVWTHEE TS NumPy W5 74 77 Vi numpy Y 2 —b 2 LTIREIRTOE T, X
DESIZ, numpy F np EWIHMEFITHES e n3H D 7,

import numpy

print (numpy.ones((3, 5))) # 3 X 5 DA% R

import numpy as np

print(np.ones((3, 5))) # np WS WWEHTRHEUCBEEEFNHT 3

[[1. 1. 1. 1. 1.]
[1. 1. 1. 1. 1.]
[1. 1. 1. 1. 1.]7]

[[1. 1. 1. 1. 1.]
[1. 1. 1. 1. 1.]
[1. 1. 1. 1. 1.]7]

il 2 DRI Z L iTHI DA T2 NI 2 2 B TEXT,

import math

print(math.factorial(5)) # FEE% K 2% factorial # 5 DFEHE

from math import factorial as fact # fact £\ %R C math. factorial % L 7=\
print(fact(5))

120
120

15.4 5

BT, BEEBEBEUTD L5124 Y FR— L, math.sqrt() O & 512U T, BEBELEMRD
ZREFMELTOE L,

import math
print(math.sqrt(2))
print(math.sin(math.pi))

LUTFDEr%E, EDa2a—NEE2MIROVTINSDEBSPERESIBTES XHIKEBELTL XN,

import ...

print(sqrt(2))

print(sin(pi))
"/tmp/ipykernel_5708/684748096.py" 1

import ...

(continues on next page)
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(continued from previous page)

A

SyntaxError: invalid syntax

15.5 B OME

from 2o CEY 2 — NV E2HEE. RT3 % import TA Y KR—F LTLEX W,

[8]: from math import sqrt, sin, pi
print(sqrt(2))
print(sin(pi))

1.4142135623730951
1.2246467991473532e-16
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CHAPTER 16

5-2. £V 2a—LDED

EY 2= LDED FITOWTHAL 3,
5%
* https://docs.python.org/ja/3/tutorial/modules.html

* https://docs.python.org/ja/3/reference/import.html

Python TZ 70277 L% ETa—ILE WS BT, BEO7 7 A MZElT 2 enTEEd, @l —
JEEFR LB 2RO 70 2o ATHABET 2 & 212k, BAHIW2HPE2EY 2 -2 L
TYUDHLET, TR L0KRELRD Y. DX ITEED 7 7 4 MTHEIL 72 D BIFERR T A
B2 D £5,

16.1 €E2a—ILT7 71l

AIZETHH>TER ) = T v 7774V JEKRT .ipynb) X, 22— KL (Code /L) I Python ¥ —
Za— R, Markdown /WX EZFSL, AFINICHENFERSREFLTVET, —/, EVa—17 74
L (JERF .py) &, Python Y — 22— FDAEEGALE 7 7 A LTI,

EI2—NT7 7 A NENES E ZITIE, Jupyter Notebook I} % 2 — REILONEDA%E 7 7 4 WZFeah g
5Z2IThDET,

ETV2a— LT 7 ANDYFEI— RIFZUTF-8 TH 2 Z e icHFExncnwEd, FEHIY LTUTF-8 T
I a—RLTHREFELTLEX N,

16.1.1 /— IO T 7AIINZESa—IILT71ILICEHRT S

AZETHHALTWE ) = T v 777 40% py 2 LTE—T7F3I0E. 7740 X=a2a—D lpy
Exyya— R HEHZBERLET,

5328, a—FeAREINTIarI a7 LTEMCKR D, Z20oofTidaxXy 7o hEni-E
Va—NT 7 AANEa—RTEET, Fuvoa—RERT7I59FICE-oTEEDE M, Fvono—
RN RIZH2DZeN—IITL £ 9,

ZOHETIE, 2B TCOa—FeLOWNEE2—EICETT 20702 LTREINES, /—FT v o
DESITEVEMNOETTE2HOITTIIRNVWI L ICEETALRERD D F5,
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[1]:

[2]:

[2]:

[3]:

[3]:

[4]:

[5]:

[5]:

Python 70753 > J AF3

16.1.2 22— I I 727y 7O0—-FT3

Rz, By >m—FRL7ZEY 2—L7 7 A4 L% Colaboratory Tf# 5 12i%. Colaboratory DEITERREDH D
T7ANTATLDALY b T AL MV EY 2a— AT 74V % 7y 70— RT3 20EPHD ET, Z
DIzDIZlE, LT DL EETLTLEE W,

import sys
if 'google.colab' in sys.modules:
from google.colab import files
uploaded = files.upload() # Upload to the current directory

16.2 BEEZ a2 —IILOEVA

EYV2a— L TEBEINTVAEBZAAT 2121E, import ZHWT import £V a—L% L EXxET, E
Ta—JLRE. TV a7 7 A NEHSIIET py ZBREWEHDTY,

T2, EVa2—LTERINTVIEBIE EY 2 -4, BB ko TSRTE% T,

ROBEDEARXI NI factorial.py LW EY 2 —LEHAADEEEHALE T, 727 L. 5irhdk
JTLERUET 4 L2 b UIZ factorial.py BFEET 2 2 IREL £3,

factorial.py:

# FEFE N RS
def fact(n):
prod = 1
for i in range(l, n + 1):
prod *= i
return prod

import factorial

factorial.fact(6)

720

from % as DFVWHHEEFEDOEY 2 — L 2L FA LT,

EY 2 AATERIN TV LA ZHAIAAITLD T B Y F LA TEDEEENZWEER, from 2 VT
DTOE5IcEL 2D TEET,

from factorial import fact

fact(6)
720

TANEA—F*2HHATZ2HELDD ET2, HEREINTVWETA, HARAENEEY 2 —ILHADKRA]
DEFTE . FAABITTD T 075 AFHDOLFIHELET 2AHEENDH 3 -0 T3,

from factorial import *
EV 2 NVAPETEIREOHMEILHOHATE LI2WEEIE, as ZRIHT 2 HELHD 9,
import factorial as f

f.fact(6)
720
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[1]:

[2]:

[3]:

cHAPTER 17

5-3. NumPy 74 75V

NumPy (ZDWCEH L £
5%
* https://docs.scipy.org/doc/numpy/user/quickstart.html

* https://docs.scipy.org/doc/numpy/user/basics.html

NumPy &3, ZXITEA 2 RIS 74 77V TF, Python DIFHES 4 75 VTEH D $HAD
BREARMTRI M 2 8. X7 AT OEENRZH SN2 78T, HEEOEES A 75V
L COHIN ZHEZ L TWE T,

NumPy W21k, £3. numpy TV 2 — V%4 VY R— b T 20ERHD FI, HEL LT, np Al
LEOTTHRHINE T,

import numpy as np

NumPy TlZ. Python FEHEDEES U X b Db D12, Rl EUESECS %2 W5 2 & T, MBI
BlAREBE 2 EB L E 3, T Tl BAOEARNZBIEPHEEZ AL £ 3

17.1 B2 DIEEE

25l x ik, FEEDRDED N T, numpy.array() BIECHERCTEX£3, Zb =, EFIDEZRZ Python
EHEDY A FREX IV TIHEELE T, EH0FHAWTHERLTHEL BURHEIERTE 3,

a = np.array([1,2,3]) # U R 2 5EHIER
print(a)

b = np.array((1,2,3)) # X 7L DEFIER
print(b)

[1 2 3]

[1 2 3]

print DFERIZV A PR TWETH, BEHN , TRELEATRYSLNTWAITHEELTL W,
print T3 <. ROFEFERDGE. X DEVWHIHRINE T,

a
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[3]:

[4]:
[4]:

[5]:
[5]:

[6]:

[7]:

[8]:

[9]:
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array([1, 2, 31)

Fe%lE numpy .ndarray £ W5 F— XN K> TEBEEINTWE T, HAAABE type) EfHi5 2, 77—
KRBT ROLNFE T,

type(np.array([1,2,3,4,51)) # HCHIDA!

numpy .ndarray

type([1,2,3,4,51)

list

array() 25, U R FTIE% < ndarray 2 RLTWA Z ehbhbh 9,

17.1.1 EER

BCH DR Z RN T 2MEIIZE O DRI DH D 503, KD 4 DD ZH > THUIE D HZFTIE T T,

w7 5]
numpy . int32 E (32-bit) & FKTH

numpy . float64 SR (64-bit) 2RI
numpy . complex128 | HHEE (64-bit EFDMH) ZXKITH
numpy . bool_ BH{EZ R 3

AN, VA MERERRD, MORRZERZREESIEL LI TEIEA,

array() @ dtype 5182, BERERTA IO 27 M RONFIIER 5 %22 2 & T, HBEINT-BEXZA DAL
Gl TEE T,

print(np.array([-1,0,1], dtype=np.int32)) # np.int32 DfCbH Hi2'int32' THFEL
[-1 0 1]
FEX, NEEPINEENTHFEEINE T,

print(np.array([-1,0,1], dtype=np.float64)) # np.float64 DfLH DI 'float64' THIAEL
[-1. 0. 1.]

BEREBIFEL e A2 RTEBOMETH D, EERICE § BTG ShTHIF SRR T,

print(np.array([-1,0,1], dtype=np.complex128)) # np.complex128 DX D IZ'complex128' T
HFET

[-1.+0.] 0.+0.j 1.+0.j]
BED & BEFENDOZEHTIZ, 0 23 False T, 0 LIAD True 187D £7,

print(np.array([-1,0,1], dtype=np.bool_)) # np.bool_ 01X D iZ'bool THIEL

[ True False True]
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[10]:

[11]:

[12]:

[13]:

[13]:

[14]:
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17.1.2 ZRIcldy!

ZRycERS. BLAIOHICESD D 2 AN TORSITT, ANTDY R MK T )L% numpy.array() I
BT THEETEZ T,

print(np.array([[1,2],[3,411)) # 2 XIThiA DR

(01 2]
[3 4]1]

print(np.array([[[1,2],[3,411,[[5,61,[7,8111)) # 3 XIuHCH| DA

[C1 2]
[3 4]1]

L[5 6]
[7 8111

Loflrsbrs X512, 2 KITEANIATHID & 512, 3 RITEAINIATHNOEID & 5 ICHIFE N E T,

ZRITHANE, EREBDEVOREVFELWZ eESNE T, D% D, 2 XTiAE, T80 k5
WKEATORSIDEFEL S RITIRD FEA,

print(np.array([[1,2],[3]1])) # {TORIVELZ 255G
[list([1, 21) list([3])]

/tmp/ipykernel_5909/2319587336.py:1: VisibleDeprecationWarning: Creating an ndarray..

—.from ragged nested sequences (which is a list-or-tuple of lists-or-tuples-or.

—ndarrays with different lengths or shapes) is deprecated. If you meant to do this,..

—you must specify 'dtype=object' when creating the ndarray.
print(np.array([[1,2],[3]11)) # {TORINELZIGE

CDEIIATORIVERZHEE. ZXUHAIC ZRMENEE A

ZIOLEAN D ERITLOR S Dl e, ZXRILESIDR (shape) LUV E S, R 2 JUTEAIDHE. 1T5IL
AR, 178 (WA D 28N 0%0) AR (WS D 2 BISIDERED DOzl T, THX IR T
ERLLET,

1 ZTTHCHNHT LT reshape ) XY v F2fli5 &, S5ITIRE S NEDOZRITRINCER S 5 Z LT
EgE

al = np.array([0, 1, 2, 3, 4, 51) # 1ZXJCH %
a2 = al.reshape(2,3) # 2 X 3D 2 Kotk
a2

array([[0, 1, 2],
[3, 4, 51D

Z ZT. reshape() ZHH T 3H1ZOES (ZZTlXal & a2) k. WEIcT—&2EFL T3
WHEEBELTLEXY, 2FD, al DEREZHEHTI L, a2 ITHHEEZNITLED,

al[l] = 6
print(al)
print(a2)

[0 62345]
([0 6 2]
[3 4 5]]

ravel() XY v F&S &, ZRITEANZ | JOthAAICRS Z e BN TEXT,
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[15]:

[16]:

[17]:
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a = np.array([0, 1, 2, 3, 4, 5]).reshape(2,3)
print(a)
print(a.ravel())

[[6 1 2]
[3 4 5]1]
[0 123 45]

ravel() OFER D, reshape() & FIFkIC, TTOBY E ERE2HAL £3,

elems = np.array([0, 1, 2, 3, 4, 5])
a = elems.reshape(2,3).ravel() # ravel() |z%HE% elems & itH

elems[1] = 6
print(a)
[® 6 2 34 5]

B, BREEFaVP—LTEMHRT S flatten) XV v F&HH T I, ab— LRV ravel) D DFIR
B9,

17.1.3 ABSIOT—2EM
FENIA T 27 v THYH, FORFTNICET 242 RERE2BEL L THFELES, (7227 0B

PEICOWTIX 6-3 KBRS D £5.) BAIHORENZ T —ZEE (XY v P OEN) %
RDOBIWZFEDET,

& =

a.dtype | EC¥l| a DEZER

a.shape | fit%lla D (FEXTOEX DX T)L)
a.ndim | EC%) a DXt (len(a.shape) ¥ FEL W)
a.size | fit4a OEZEE (a.shape DRFELZFL L)
a.flat | fid%lla ® 1 KoekH (a.ravel) EFEL W)
a.T Byl a ZEnE L72A08 (a & EHR2HA)

17.2 ECSEBER LK T 2 18EE

ERRYES N

5

BREER L CHEAEHEET 2RBNRBEEEEN L T3, FHCW b BEWES, 2 2Tk
array() & [FA#EIC dtype 518 CERRIZ8EHET T,

17.2.1 arange

numpy . arange() (&, fHAAARE range() DEFIR TS (arange & array range DIE) . BHGAIE - #£ T
B - ZAAEESIBICE D ET, T 741 DOBBER 0. ZAEE1 T, range() £E- T, 518DHE
FEBICREI N TR A,

print(np.arange(3)) # range(3) \ZHHityd 2 EEA
print(np.arange(®, 1, 0.2)) # 0 ZBta{EE LT 0.2 %A T 1 RiliDEFEEEK

[0 1 2]
[0. 0.2 0.4 0.6 0.8]
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[18]:

[19]:

[20]:

[21]:
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17.2.2 linspace

numpy . linspace () BRI, #iPHEEDEIL 2l SR P EERL T, F 1518 E 2 518023,
ZNFNHE OB K TE, 53 518IEnEREEEL £5,

print(np.linspace(®, 1, 4)) # 025 1 D{E% 4 73E| L /=% B I1CF ORI
[®. 0.33333333 0.66666667 1. ]

17.2.3 zeros ¥ ones

numpy . zeros () BIEUIE. 0 2SR BZEHNEEK L T3, FAHEIC, numpy.ones() BAEIZ. 1 5572 BHC7
ZERLES, Eb0b, ERINZEELE 158D £5, 774 bOEFI, FEHTT,

print(np.zeros(4)) # BX 40 1 XorHEA
print(np.zeros((2,3))) # 2 X 3D 2 RKyrkiH| %4 Ak
print(np.ones(4)) # BX 4D 1 %TE
print(np.ones((2,3))) # 2 X 3 ® 2 Korhtsl %4k

[0. 0. 0. 0.]
[[6. 0. 0.]
[0. 0. 0.]]
[1. 1. 1. 1.]
[[1. 1. 1.]
[1. 1. 1.]7]

17.2.4 random.rand

numpy . random. rand () BEEUX. 0 LLE 1 KiEOEED SR 2EH 24EK L £ 3, 5lIECRERSINSE
Sl EIEEL 3, BEMIZBIIBEINE T,

print(np.random.rand(4)) # £ 40 1 XcHA
print(np.random.rand(2,3)) # 2 X 3D 2 Korlit4l) %Ak

[0.45996116 0.92652807 0.32161206 0.1117021 ]
[[0.999862 0.85765546 0.73656396]
[0.48079107 0.07999193 0.1770877 1]

Z Oz dH . numpy.random.randn() * numpy.random.binomial () * numpy.random.poisson() l&. #4L
Zi. EBSAR - ZHESA - BT Y U OEED & R AR AR L 3,

17.3 #&&

BT n ZHD, i D OIRE 2 EBFOREED SR 5% i HH (1> 0) DITE LTHRDO nxn D2 X
JCHCA % 3R 3 B range_square_matrix() %. arange() ZFHWVWTERL TLZ X,

7= 21X, range_square_matrix(3) .

([0 1 2]
[12 3]
[2 3 4]]

CHIFEND X570 2 RoThiA 2R L %5,

def arange_square_matrix(n):
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[22]:

[23]:

[24]:
[24]:

[25]:
[25]:

[26]:

[27]:

[28]:
[28]:

[29]:
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PTFDELZEITLUT, True PEREIND L ZMER LTSV,

print(all(map(all, (arange_square_matrix(3) == np.array([[0,1,2],[1,2,3],[2,3,4]11)))))

False

17.4 RS EZRDIRE

1741 A>TV IRTIER

FEHDEZICIE. VA FDGE LRI, 0 BB E2 4 VT v 2R 2o TCBBTEEd, VAL
UK. BAIDRHEERDAL VT v 7 A3 0, REDEZRDA VT 7 AE-12kDET,

a = np.arange(3)
print(a)

[0 1 2]

a[0]
0

a[-1]

2

a[-1] = 3 # R NORKADBTE3Z

print(a)

[0 1 3]

ZtHATTiE. @RIT (ART-OMNED 2BIEICA Ty 7 2ARBELET, 2 OTEA). $hb
BITHDGER, ITA YT v 7R Ty 7 A%RIEIEEL 35,

a = np.arange(6) .reshape(2,3)
print(a)

[0 1 2]
[3 4 5]]

al1,2] # fT7e¥DA T v 7 A% % D THEE
5

a[1,2] = 6 # ZE~NORKABTES
print(a)

([0 1 2]
[3 4 6]]
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1742 X514 X

YR+ ERIC, BPDRFA A EMETE LT,

[30]: a = np.arange(5)
print(a)
print(al[l:4])
print(al[l:])
print(al[:-2]1)
print(al::2])
print(al::-1])

[0 123 4]
[1 2 3]
[12 3 4]
[0 1 2]

[0 2 4]
[4321080]

BiAD R Z 4 2 L TRAT 2 e, GUHOERaE—-ENT, X574 ZATTOREHNCE LD TRAZINE T,

[31]: a = np.arange(5)
print(a)
af[1:4] = 6
print(a)
a = np.arange(5)
a[::2] = 6
print(a)

[0 123 4]
[0 6 6 6 4]
[6 16 3 6]

=7 VA MIHLTE, U7 —122h £9,

[32]: a = [0,1,2,3,4]
print(a)
a[l:4] = 6

TypeError Traceback (most recent call last)
/tmp/ipykernel_5909/2878747097.py in

l1a=1[0,1,2,3,4]

2 print(a)
----> 3 a[l:4] =

TypeError: can only assign an iterable

[33]: a = [0,1,2,3,4]
print(a)
al[1:4] = [6]
print(a)

[0, 1, 2, 3, 4]
[0, 6, 4]

k3T, BHIDRS A R T ARADIEE L, VAFTDOEE BRI LICERLTLEIN,
ZRITTEANZH L TIE, A Y F v 7 ZADBRE RIS, BOVRITD R T 4 A 5IEICHERTIREL £ 7,
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[34]: a = np.arange(9) .reshape(3,3)

[35]:

[36]:

[37]:

[38]:

print(a)
print(al:2,:2])
print(all:,1:1)

[[0 1 2]
[3 4 5]
[6 7 81]

[[0 1]

[3 4]1]

[[4 5]

[7 811

ZRTTEINI T 22574 2E, ARTFVRAMIHTERATA AL IZERPEZ L Z L IHERELTLE
ISR
17.4.3 for X

)2 b 2FRRRIC, for XEAWT, BUAIEEANDKEIEZ AR TE F T,

for v in np.arange(3):
print (v)

N R~

ZRTEAN DG EE. BADEINIH L TRELET, 20, 2 XTEHNDEE, 17O T 5%
BRI 72D £ 9,

for row in np.arange(6).reshape(2,3):
print (row)

[0 1 2]
[3 4 5]

for X 2 P XN 5 enumerate() DZXITACHIK L LT, numpy.ndenumerate() B R X TV
9, numpy.ndenumerate() . (ZXL) 4 V7T v 7 A HEOMEFIEL £5,

for idx, e in np.ndenumerate(np.arange(6).reshape(2,3)):
print(idx, e)

@, 0 0
@, 1
o, 2)
a1, ®
a, 1
1, 2)

Ul A W N =

for idx, e in np.ndenumerate(np.arange(3)):
print(idx, e)

®,) 0

1,) 1
2,) 2
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175 EXBOER

BoAe a3 2 HHEBHOHEBEIL, HRICRHATEE T, Lard, for XTI T 2 LD, P LVTT, &
HEOHEL FFLFZ 208 500, NumPy 70275 3V 7O - THBETIEHRWTL & 5,

17.5.1 EE5ID R D T ERE

Bidlle 24 7 & ORMEEZGAR T 2 &, ERBOXAH ZHB LD 9, HEMRE LT, HLVEY]
AR 5,

[39]: a = np.arange(4)
print(a)

print(a + 1) # FEEIC 1 2NE
print(a - 1) # FEEIC 1 2HE
print(a * 2) # SERIC2%E2FEH
print(a / 2) # %EE% 2 ChHE
print(a // 2) # #EHE% 2 TBERE
print(a % 2) # SEIRIT 2 DFREE
print(a ** 2) # REHE% 25

print(l + a) # EfIBAHZTH I
print(1 - a) # KB ZAHZTH Lwv
print(2 * a) # EfIBAHZTH Iw
b=a+1

print(l / b) # EfIBZAHZ7TH W
print(9 // b) # KRR A ZTH L

[0 12 3]

[1 2 3 4]

[-1 0 1 2]

[0 2 4 6]

[6. 0.5 1. 1.5]
[0 0 11]

[0 10 1]

[0 14 9]

[12 3 4]

[1 0 -1 -2]

[0 2 4 6]

[1. 0.5 0.33333333 0.25 ]
[9 4 3 2]

17.5.2 ER5REILDER

A3 CEAIA Lo FAEE . R CMEOERRLOMERE L 2D £9, EEFARE LT, B LWESH
BDEY,

[40]: a np.arange(4) .reshape(2,2)
b np.arange(l,5) .reshape(2,2)
print(a)
print(b)
print(a + b)
print(a - b)
print(a * b)
print(a / b)
c=3%a

(continues on next page)
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(continued from previous page)
print(c // b)
print(a % b)
print(a ** b)

[[e 1]

[2 311

[[1 2]

[3 4]1]

[[1 3]

[5 711

(-1 -1]

[-1 -1]]

(Lo 2]

[ 6 12]]

L[O. 0.5 ]
[0.66666667 0.75 1]
(Lo 1]

(2 2]]

(Lo 1]

[2 3]1]

(Lo 1]

[ 8 81]]

Ei&, AR CTRWEAIFE L ORMEE S AT 325, IREVHIEMZO THEWSLTWT Y, EAIFE
ToRMEEIE, TEHE CEANCIRE S 2 /73BT,

17.5.3 2 =/\—4 L%

NumPy IZIZAZN—HI)LE  MZNn 5. (EEDOEOESIZE D, FERICHEDHE L5 X iR %K
TEELDH D T, ZOREHNLX. numpy.sqrt () BT,

[41]: a = np.zeros(3) + 2
print(a)
print(np.sqrt(a)) # HERIT sqrt(2)
b = np.zeros((2,2)) + 2
print(np.sqrt(b)) # SEZFIX sqrt(2)
print(np.sqrt(2)) # A%< (0 Xjchis) iz 3

[2. 2. 2.]

[1.41421356 1.41421356 1.41421356]
[[1.41421356 1.41421356]
[1.41421356 1.41421356]]

1.4142135623730951

ZoMIzh, ZEOLIAN—PILEEDREINATWET, FELIE. 2o —HILEE O - EE2BHEL
TLEEW,
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[42]:
[42]:

[43]:

[44]:

[45]:

[46]:
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17.6 &< EHNBEHIRE

17.6.1 dot

numpy.dot () 1. 2 ODEHEFIEICED, ZO Ry FMEEZERLE T, MED 1| Koo L ik, X2
PV ELWTT,

np.dot(np.arange(4), np.arange(1,5)) # 0*1 + 12 + 2*3 + 3%4
20

2 XEAREE & ATHIRBE L FL VT,

# [[0 1] [[1 2]
# [23]] & [34]] D115
print(np.dot(np.arange(4) .reshape(2,2), np.arange(l,5).reshape(2,2)))

(L3 4]
[11 16]]

17.6.2 sort

numpy.sort() BAILX. FIETY — I LVWEAIEZRL 3, ZHuE, HHAAABEE sorted) D
BLFIRR T3

a = np.array([3, 4, -1, 0, 2])
print(a)
print(np.sort(a))

[3 4-1 0 2]
[-1 0 2 3 4]

—F. BAID sort() XY v RiE. EHEHEMNC (7L —2T) V—FrLET, I VRLOD
sort() XY v FOEHIIR T,

a = np.array([3, 4, -1, 0, 2])
print(a)
a.sort()
print(a)

[3 4-1 0 2]
[-1 & 2 3 4]

17.6.3 sum, max, min, mean

BEAID A Y v F sum() *max() * min(Q) * mean() k. ZHZFINHA - KMl - &/AME - BATFEEER L &
T, INHDX Yy Rid, 51D EZ R WEE, SERZEH LHERZERLET, 2RI 0%
G, BT AT EEETE T, BRI, 2 KB DG, 0 ZIEET S e &N, 1 2EET S
LEITIC, BT B AY v FEBALERMNRINE T,

a = np.arange(6) .reshape(2,3)
print(a)

print(a.sum())
print(a.sum(0))
print(a.sum(l))
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[47]:

[48]:

[49]:
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[[0 1 2]
[3 4 51]
15

[35 7]

[ 3 12]

oMy, ZRHOBF - HERIBHD X Y v FREBARMA T THE T, FL & BRI a R
BBl L TEaEwn,

17.7 BB DREFCET

AN, 77 ANMRIFELZD, 77400 00mAH LY T2 0, EICTEET,
numpy . savetxt ) BEUE. 5 X 5NEHERIBEEN=T7 7 A VEZEZDOTTTF A MERTRIFEL X9,

np.savetxt('arange3.txt', np.arange(3))

Z @D arange3.txt &, XD XS BABRICHK->TVWBIETTT,

0.000000000000000000e+00
1.000000000000000000e+00
2.000000000000000000e+00

2 RIThANE, FIBZEEXYID TRIFS RS

np.savetxt('arange2x3.txt', np.arange(6).reshape(2,3))

Z @ arange2x3.txt i, KD X I BRANEIZHE > TWVWBIXT T

0.000000000000000000e+00 1.000000000000000000e+00 2.000000000000000000e+00
3.000000000000000000e+00 4.000000000000000000e+00 5.000000000000000000e+00

—7%. numpy.loadtxt() BIEUIX. 5 X O5NIHHID T 7 A MIRFEEI NN EETLL £ 3,

a = np.loadtxt('arange2x3.txt")
print(a)

[[0. 1. 2.]
[3. 4. 5.]1]

BRETZ =2, FORYDXFEETFT 740D " " BANILEZWEE, savetxt() @ delimiter 5%k
KXYz ) ZEELE T, NZEITT 2L =123, loadtxt() @ delimiter 5I1EUCF CEETE
EFTARENRDD EF, 770, XUIHFEHNE ASCIT (IFREIZIE Latin-1) TRERATRE TR TR D £
A,

KR 2 7 F A MERTREFT 2 8. 77 AT A XD THRECLRDET, Z50VH5A. E
FHRTEDHH TS,

BRETZ 7 7 A NEOIWIRT % gz £ T 5 Z 2T, savetxtO) XHEINIZ GZip B TIEML THREL %
T, BILT 27 7 A NVADIERTD gz THIUR, loadtxt() 1& GZip FEN/Z L HIlr LT, HENICHEB
LTEITLE3,
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[50]:

[51]:

[52]:
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17.8 ABIBERIICKD I VT YIRTIER

FEANTN LT, HiERE 2@ s % & BMEE © FRICERBICER SN T, EEEDRAIINED £9,

a = np.arange(6)
print(a)
print(a < 3)

[0 123 45]
[ True True True False False False]

O XD IESN-EMERINZ. A YTy 7R LTHHT3 IR TEES, ZhiCkoT, &%
- FEE 2R D T XS R HEEIC D 5, ROBEKFIZRTAEL & 5,

a = np.array([0,1,2,-3,-4,5,-6,-7])

print(a)

print(ala < 0]) # BOEZEZADHL

print(af(a < 0 & (a % 2 == 0)]) # ATHKDOEREEZEDHL
ala < 0] = 8 # HOEE® 81 LHEX

print(a)

[0 1 2-3-4 5-6-7]
[-3 -4 -6 -7]

[-4 -6]

[0128858 8]

—RIZERZEHERDIICRIETN, A VT v 7R R 2DFZEMETITR S EFEOES|TT,
L7=- T, EM{E#IRT and * or * not Db D2, BEBOEERITI &+ | * ~ZHVARXRERDH D
9,

FAEDFEIEIX, 7-1 TS pandas 74 77 VTHFHINE T,

17.9 ARTARBDOER

numpy.dot () &, 2 XA 2 5 2 /- =12i&, 1A D E L, 200 TRL, TABEEHAD
numpy .matmul O DI TVE T,

F7o. BAATHIE numpy . identity O PAECTIERR S 2 2 e AT E £ 9, 5IEUATHIOY A XZ24EEL £9,

I = np.identity(3)

print(I)

a = np.arange(9) .reshape(3,3)
print(a)

print(ap.matmul (a, I))

[[1. O.
[0. 1.
[0. 0.
[0 1 2]
[3 4 5]
[6 7 8]
[[o. 1.
[3. 4.
6. 7
numpy.linalg.normQ) BAEIX, 52 o7z Mo (1 Z5hesl) b L <375 Q XoThc) @/ v 4
ZRLUET,
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[53]: np.linalg.norm(np.ones(3)) # L—27 VU v R/ ILAZGHEHT H2DT sqrt(3) £ELW
[53]: 1.7320508075688772

NumPy Tid. 175105 fE, B, 178074 ¥ Ot E 2 &R OHEE L. numpy.linalg €Y 2 —/L
TREBEXNATVET, FFL & WPREEER S EZ SR LT IZZ W,

17.10 HFEDRE

[54]: def arange_square_matrix(n):
return np.array([np.arange(i, n+i) for i in range(n)])
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[1]:

[1]:

[2]:

[2]:

[3]:
[3]:

cHAPTER 18

6-1. MR

RERTITOVWTHAL 7,
5E:
* https://docs.python.org/ja/3/tutorial/datastructures.html#list-comprehensions

* https://docs.python.org/ja/3/tutorial/datastructures.html#nested-list-comprehensions

18.1 UX FARAERET

Python TIX & DR EFREE (comprehension) 23F| T & £ 3,
UTD LS RBHOARLERIZFEOV A MN2ES 0l T LTl

squaresl = []

for x in range(6):
squaresl.append(x**2)

squaresl

[0, 1, 4, 9, 16, 25]

squaresl * LC [0, 1, 4, 9, 16, 25] MEoNnEI, I rHNEUREEZHOWTEEXHZI 22, DITO
2T TEY., Tul 7 ahHseT R ET,

squares2 = [x**2 for x in range(6)]
squares?2

(6, 1, 4, 9, 16, 25]

B sum X5 2 5N HDV A F i ERDET, (22 DHEICH o7z sum_list & [F UHRERFFD
MHAAADBETS,) NERLZCH L Tsum ZHEHAT22UTOLI1ICkD £T,

sum([x**2 for x in range(6)])

55

DIFoWNEELE 32 THOLRTWE L,

159
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[4]:
[4]:

[5]:
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[chr(i + ord('a')) for i in range(26)]

['a',
b
e
qr
et
lfl’
'g',
N

N< X< crtnHOT OB

18.2 #&FH

XFHNDY A S DER strings ITHZ 5Nz X2, FRENDOLFHOEZI»SLKE Y A M EIRTHNER

FLEFIA L TL 72X W0,
strings = ['The', 'quick', 'brown'] ®¥ =, HERIX[3, 5, 5] &b FT,

strings = ['The', 'quick', 'brown']

[ZZiNERLZHL]

NameError Traceback (most recent call last)
/tmp/ipykernel_6493/3859383579.py in

1 strings = ['The', 'quick', 'brown']

> 2 [ZZRNERGTEEEL]

NameError: name ' Z ZIZNEKGLEEL ' is not defined

18.2. &&
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[6]:

[7]:

[8]:

[9]:
[9]:

[10]:
[10]:
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18.3 &FH

a vy TRYISN 10 BB 62 2 FHNDPER strl iITE ANt 2, Zhzho 10 #zBucE
BLTHRONZ Y X P ZIRTHNAKRLZLR L TS W,

strl = '123,45,-3' D& =, fEERIE [123, 45, -3]1 &b FT,

B, AV TRYISNT: 10 EED 572 5 XFH %, 10 EEOXFHID ) A MIET 2120, XYy
R split ZAWVWA Z B TEZT, T/ 10 EBOXTFHNERBICELT 5120%, int ZE LTHW3S
ZEMTEET,

strl = '123,45,-3"
[ZZINERTLEEL]

NameError Traceback (most recent call last)
/tmp/ipykernel_6493/423850202.py in

1 strl = "123,45,-3"
——--> 2 [ZZRNAERGEEEL]

NameError: name ' Z ZIWXHNERIEEZEL "' is not defined

18.4 &Y
BOVAYWEZSZ - &, URXMDOEZRDTEE KD 2 B8 var & WHEKEC L B sum Z W TER
LTLZE W, UTDOELD ... D IAFBEEZIZ T var ZERL TLZ X0,

def var(lst):

LN THERER L%, LTV EEITL, EITERD True 1282 Z 2 ZRERL TLEX W,
print(var([3,4,1,2]) == 1.25)

False

18.5 NERSLDANF

FNERELEEANF (RXR) TT2Z 2 A[RETT

[[x*y for y in range(x+1)] for x in range(4)]

[cel, re, 11, e, 2, 41, [0, 3, 6, 9]]

FA M LENEREE, MR SH LR TWVWTT, x 2000 3FTH»LTY A MIMESLNE

T, ZOVRAMDOEFE1 DI DEFNALLICEIZ VA MR >TWT, ZRZNDY A MIyZ 025 x
FTERLTHELNET,

MUTOV AN, EO2EDVRAMET7 Ty MILEBDTY, ZTONERELTIE. for B2EIZK-T
WETH, HRICEDPOGHATLEZWL, x 200563 FTHNL, ZOFREFRIHLTYZ 025 x
FTENPLET, ZOKRT Y S THELNE x*y DIEEZ Y X MZLET,

[x*y for x in range(4) for y in range(x+1)]

[01 ®! 1’ 0’ 2, 41 ®! 3’ 61 9]

LToRL. 520N XFEINOETDRETHROVEDXFENN» 5251 A 2R ET,
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[11]:

[11]:

[12]:

[13]:

[14]:

[15]:
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def allsubstrings(s):
return [s[i:j] for i in range(len(s)) for j in range(i+1,len(s)+1)]
allsubstrings('abc')

[lal’ labl’ labcl, 'b', 'bC', 'C']

18.6 #&®&

KD X S B sum_lists ZER L TL & W,
o sum_lists ¥V R b listl Z5/%& LE T,
e listl DRERIFV A I TH D, 2DV X FOERIIETT,
e sum_lists (X, listl DEFEETH 2V X MOEMERD, ZhLDRMEZRLEET TGRLE S,

2T, NERL B sum ZHWVWT sum_lists ZERELTLZE W, UFOELD ... DI 3%
EZXM 2 T sum_lists ZIER L TL XV,

def sum_lists(listl):

LFOUNTHERIER LR, UTORALEEITL, FEITRERD True 12722 2 BER L TLZ X W,

print(sum_lists([[20, 5], [6, 16, 14, 51, [1l6, 8, 16, 17, 141, [1], [5, 3, 5, 7]11) ==.
—158)

False

18.7 #&E8

UZ b listl & list2 D35 LTH5Ex 6Nz &, RDXS54%2 Y R b list3 ZiIR TR sum_matrix
PER LT E W,

o listl, list2,list3 3. 3 DDEEEFHL T,
e BHERIKRZIXZDVRAMNIR-TED, 20OV X FOERIZLTHTT,

o 1ist3[i][j]1 (F=77L. i ¥ juddtic. OB 2 LUF ) 13 1ist1[i1[j] & list2[i]1[j] OMHE
DFNZ 2 5 TWET,

2T, NWEREZEZHWT sum_matrix ZEHBLTLEX WV, UTOXRLD ... D2 ZABEXIZT
sum_matrix Z/ER L TL 72X W0,

def sum_matrix(listl, list2):

LDRNVTIE R L 7%, UTORAZFITL, EITHERD True 127482 ZE 2R L T2 E W,

print(sum_matrix([[1,5,3],[4,5,61,[7,8,9]11, [[1,4,7],[2,5,8],[3,6,911)==[[2, 9, 10],.

False
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[16]:

[17]:

[18]:

[19]:

[20]:
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18.8 AZRMHIETRIRET

WERTLIE for WMATifZ2H52dTEET:

words = ['cat', 'dog', 'elephant', None, 'giraffe']
length = [len(w) for w in words if w != None]
print(length)

[3, 3, 8, 7]

Z DA, length ¥ UL TEZED None DIFEERWE [3, 3, 8, 71 BWiELNET,

18.9 At v FAERE

Wakildty b (BE) TR LTHES 2N TEET:

words = ['cat', 'dog', 'elephant', 'giraffe']
length_set = {len(w) for w in words}
print(length_set)

{8, 3, 7}

length_set ¥ LT {3, 7, 8} o NE T, £y MikoT, VAN ELRDEETIERIRIN
3

18.10 AFSHNERT

EHIT, NEELRLIFHEUTH/MS 2R TEET,

words = ['cat', 'dog', 'elephant', 'giraffe']
length_dic = {w:len(w) for w in words}
print(length_dic)

{'cat': 3, 'dog': 3, 'elephant': 8, 'giraffe': 7}

length_dic ¥ LT {'cat': 3, 'dog': 3, 'elephant': 8, 'giraffe': 7} Do F T,
B XFHNEHITTR Y5725 TL & 9D

length_rdic = {len(w): w for w in words}
print(length_rdic)

{3: 'dog', 8: 'elephant', 7: 'giraffe'}

18.11 AP Tz RL—&F

NERLE MDD LT, V2 AL —ZXRLWVWI3D0HNET, VAMNERED[1 %2 O ITBEEH
AR, YL =Rk DFET, P rL—XAL 42 THHLEZATL—22MELET, 42T
FIALZZ L5112, 4 FL—&IE, for XTER (REZEZIR) T=xF9,

it = (x * 3 for x in 'abc')
for x in it:
print(x)
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[21]:
[21]:

[22]:
[22]:

[23]:
[23]:

[24]:

[24]:

[25]:

[25]:

[26]:

[27]:

[28]:

[29]:
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aaa
bbb
ccc

AT L —REMAAABEE 1ist () ° tuple) IKET L, MIETE VA NRLXTIADEERINT T, 1B,
VL —XRAEFEEF BT A EICE, Yo r L —XAROAHID O IXBEATRET T,
list(x ** 2 for x in range(5))

[0, 1, 4, 9, 16]

tuple(x ** 2 for x in range(5))
@, 1, 4, 9, 16)

Tl 25T 2 MHARAABE sumO 72 ¥, VR MR X T2 5[ BUTHi 2 KRDRBEEICIZ, 1 71 —%3%
EExd,

sum(x ** 2 for x in range(5))

30

EoplicBT, Px2x L —F2RDRHLDICY A MEERLEHWTHRICEREZE I, FHEOEH
THEIEICV R M RHEETZDT, XEVHEBELIKZNTT, Y2XL—ZRTIE. VAMDXSITERT

FATL—REMETZRT DT, VA IMEKRL LD XEVFRILVWTY, LEdoT, BRI
BIRIDO—RA 7Y =27 MiZid, VA MAEXRL TR Y =22 L —ZXZ2HW2DRHRTT,

18.12 HE DAL

strings = ['The', 'quick', 'brown']
[len(x) for x in strings]
[31 5! 5]

strl = '123,45,-3"
[int(x) for x in strl.split(',')]

[123, 45, -3]

def var(lst):
n = len(lst)
av = sum(lst)/n
return sum([(x - av)*(x - av) for x in 1lst])/n

def var(lst):
n = len(lst)
av = sum(lst)/n
return sum([x*x for x in 1st])/n - av¥*av

def sum_lists(listl):
return sum([sum(lst) for 1lst in listl])

def sum_matrix(listl,list2):
return [[1ist1[i][j] + list2[i][j] for j in range(3)] for i in range(3)]
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cHAPTER 19

6-2. = FEREEL

Python 1251 % HEFEBIRIC OW TR L 95
5%

* https://docs.python.org/ja/3/howto/functional.html

19.1 max

Flx LT, Bfimax IOV TEELE T, max 352 6NEV A MDEREDS B, RADDBDOEIRLET,

1s = [3,-8,1,0,7,-5]
max (1ls)

7

max {Ckey WO F—U—F5E LT, 72 23K abs 2522 223 T& 3, (F—U—F35¥
WOWTEELKIE, 33 2L TLEZZN,)

max(ls, key=abs)

-8

ZDEGE. FEBICHEE abs PEHAIN T, ZORBRERIBED KREFVWERINRD £, (BEZRIZ abs EHH

L 7AE RO DRAMEDRE 2 DI TR NWI ITHERLTLEEW,) 2B, abs(x) 13 x DHHEZK L
35

DA, max &I BIENE. BB s I LTRIM-oTWET,
—fiRiz, BRERSIEE L TR - DiREE L TRLZD § 2 B E SEERE W x5,
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19.2 sorted

sorted b EERIENT. max L [AFEIC key WD F—U — FE[EERD £ 7,
sorted(ls, key=abs)
[0, 1, 3, -5, 7, -8]

DX, BERICHE abs ZHEH L -ERICKk T, REHEEY—-PFLET,
VR MEREIEIZY — T 2120 RO XS RBEEEHRIEIWTT,

def invert(x):
return -x

sorted(ls, key=invert)
[71 3; 1! 0, _5, —8]

BB, URAFERIEICY — T 31213, reverse 2 W5 F—7 — FE[HIC True ZHE TR 2 WS HiED
HHET,

sorted(ls, reverse=True)

[z, 3, 1, 0, -5, -8]

19.3 S LA

E o invert @ X 5 RHELZBERDOEGE. WHWE def TERT 2 OIFHEE 2 BWEEA D,

ZD LS ¥iE, lambda Bffio =S LA (-3 EBLEH) 2HVWLZ ZenTEEd, Lo, L
TOXICELZIENTEE T,

sorted(ls, key=lambda x: -x)

[z, 3, 1, 0, -5, -8]

lambda x: -x 2 WVWORIE, x 2D 5-oT -x ZRTEARERL I, return EE»1L VI LITEELT
7Z&E W,

XT. ZZFETHMEIFATOZSDIE, Python TlE, A 7Y =7 bO—FICMZD F8 A, EFRIC, abs
% lambda x: -x EWIORDEZFARTATLZE W,

abs

<function abs(x, /)>

lambda x: -x

<function __main__.<lambda>(x)>

L7235 T, Python Tld, B ZMOMEHD 7 — & (U X bk y) RIS, BT [EI
L7=D, VRAFDOERICLED, T2 TEZXT,
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19.4 VXD TFTIA

YL EofITIE, max ® sorted 1ZV A FEZITWoTWE LA, VX FTERL, 2L THOVNTT
L. XFHITHHNEEA,

max((3,-8,1,0,7,-5))
7

sorted((3,-8,1,0,7,-5))
[-8, -5, 0, 1, 3, 7]

max('hello world")

LI |

w

sorted('hello world')

FThbbH, max ® sorted &, —fRICA T TN ZEIRICHE Z e TEE T,

AT I TMZOVWTI A2 ZHADB DD F L7120, flBICES> 2. 17572 iE for XD in DKRITK S
TN TEBHDTT, max P sorted id, 4/ 77 TNDREELERAL KD T, ZOHDORAHEEZRD
72h. BEILEREZUA M LTGRELED LED,

TFOFITIE, max 27 7 ANV TV 27 bDEINET, 7740 F TV FEATL—XTTDT,
AFITNTHHVET, 77ANF TP 27 b2 for XD in DRITIEET 2 8. 774 LDEITHX
FHe LTEOAE T, UTOHITIE. key & LT len BEEINTWETDT, 774 VO TH
HRWTHRRINE T,

with open('jugemu.txt', 'r', encoding='utf-8') as f:
print(max(f, key=len))

T—) XL DR EaV¥—DRYKar—n,

HEDBATITINTT, max KHEGRZ 5L, RRDOF =R £73,
max({3:10, 5:2, 9:1})
9

19.5 &

HEdPEZIONZE &, RROEEEOF— (BEER SIXZ2DnIhn) 2R TR max_value_key(d)
., max 2o TERL TLZE W,

by b iEEEAdDOF— KIS LT, kISHIGT 2EEZIRTEEHIE lambda k: d[k] EWHIRTRIT Z &H
TEEJ,

def max_value_key(d):

LDRNVTIE R L 7R, T ORAZ2FET L, EITHERD True 12742 ZE 2RI L T E W,

print (max_value_key({3:10, 5:2, 9:1}) == 3)
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False

19.6 map

DUMEWN LG ofl T3,
[abs(x) for x in [3,-8,1,0,7,-5]]
[3, 8, 1, 0, 7, 5]

U R+ DREZRTPARL abs DA S NTAERHY R TR D 5,

FIREDZ %, SR map ZHWTITS e T&EE 3, Bfmap ld. 2BHDOSI B LTATI T
FEDES, 1 HFHOSIBUIEEKTS, BFlEREL x5,

map(absy [3!_8’1!017!_5])
<map at 0x7fel50284640>

AR 5 725, K broRnweEBWET, MUTDXSIZ, map DFER%E for XD in DBRICIEEL TAZE
Lx9

for x in map(abs, [3,-8,1,0,7,-5]):
print(x)

U1 N D@ = 00w

IT7bB, map PBRTHDEFATFL—RTT, ZDATL—&RIZ 2FHDFE DA 7570 (ZDfIT
FZUREN) OBERICEKabs #HEALEZ DR, KX EERTEIO5BRATL—KRTT,

NERGLEFZIE, LUTOXISICVAMNIELDERIENTEE T,

[x for x in map(abs, [3,-8,1,0,7,-51)]

[37 8’ 1’ 01 7’ 5]

B list 24 7L —XICHEALTH XVWTT,

list(map(abs, [3,-8,1,0,7,-5]1))

[3, 8, 1, 0, 7, 5]

L2L., ZNTE A 7L —=ZBEDISICEHL DD, bbbV EEVWET,
LITTIE, MENS 202X vy —%2 T 288 absl ZFVWE 3,

def absl1(x):
print('abs called on', x)
return abs(x)

it = map(absl, [3,-8,1,0,7,-5])

ZDEIZ, map B4 TL—ZERLI-FRAETIX, SEZRICHT3HBERMITORAEEA.
DA TL—RIZnext ZEAT 2257250, RTLIEEW,

19.6. map 169



[25]:

[25]:

[26]:

[26]:

[27]:
[27]:

[28]:
[28]:

[29]:

[30]:

[31]:

Python 70753 > J AF3

next(it)
abs called on 3

3

next(it)
abs called on -8

8
B next BIEEN 2 72NN, ROBRERD ZETEAMTONTVWE Z e bhbh 3,
ATL—=RFATIITNTTHS, map DFERICE S map AT 22 e TEE T,

list(map(lambda x: x+1, map(abs, [3,-8,1,0,7,-51)))
(4, 9, 2, 1, 8, 6]

lambda x: x+11&, x %2360 Tx+1 BIRTBEKTT, bbb, 511 2R LEBRZERLE T,

BEE sum 1Z. max LFEIBRIC. 4 T TN ERITM-T, ZOEZORMZELEST, LEBoT, map B
BLEATL—RIIHLTHEATEES, [TV —ZXEVAMNIERTILNEIDD THA,)

sum(map (lambda x: x+1, map(abs, [3,-8,1,0,7,-51)))
30

19.7 &8
BV A MREZoNze &, ZOEZDMMNMED R KIEL R T EIE max_abs #. map & max %> T
EFLTLEE W,

def max_abs(1ln):

LD NTHRERER L%, UTORLZFETL., FITMRD True 1242 Z 2 ZHER L TLE X0,
print (max_abs([3,-8,1,0,7,-5]) == 8)

False

19.8 filter

B filter DA T 7ML EDB L TATL—XERLET, RIDOFIEE LTk, BEREERZRTEEE
EELET,

def pos(x):
if x>0:
return True
else:
return False

Z OB pos &, BB IER 51F True. # 5 THRIFHIE False #IBL F 3~
T2, LT XS, filter X pos BT 2 & True MRBZBEDANSLREZA TL—XEIRLET,
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list(filter(pos, [3,-8,1,0,7,-5]1))
[3, 1, 7]
filter 1d. AT EAELELITHELTVWET, FRLHEZUTOXIICLTUTS 2N TEET,

[x for x in [3,-8,1,0,7,-5] if pos(x)]
[3, 1, 7]

19.9 &

BHOVZAM In 28 n 2ZUFW-oT. 1In OEERDSHB.n IHhRKREVEBEERTHEK
number_of_big_numbers(ln, n) %. for X% while X &% AW IZ, filter ZHVWTEHRERL T L
W,

def number_of_big_numbers(ln, n):

LN THERZER L 7%, UTORAZFTL, EITHRD True 1285 Z e ZHEEEL TS W,
print (number_of_big_numbers([10, O, 7, 1, 5, 2, 9], 5) == 3)

False

19.10 #&E

77 AN file Y B n BRI T, 2O 77 A0 EA=—T L., (BITXELEDT) RIN
n X hEWTOR %K TR number_of_long_lines(file,n) #ERL T XV, (774 01Z
encoding="utf-8' TA—7> L TLEEXW,)

def number_of_long_lines(file, n):

LD NTHRERER L%, UTDORe 2T L. EITRRD True 12725 Z e ZHER L TL 72X W0,
print (number_of_long_lines('jugemu.txt', 10) == 6)

False

19.11 HFEDORE

def max_value_key(d):
return max(d, key=lambda k: d[k])

def max_abs(1ln):
return max(map(abs, 1n))

def number_of_big_numbers(ln, n):
return sum(map(lambda x: 1, filter(lambda x: x>n, 1ln)))
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[41]: def number_of_long_lines(file, n):

with open(file, 'r', encoding='utf-8') as f:
return sum(map(lambda x: 1, filter(lambda x: len(x)>n, £)))

[ 1:
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cHAPTER 20

6-3. 77X

Python B 247 =7 MERIT 0TI I 0 7D5E, 77 ARERT S HIRICOWTHEICHAL
£9,

5%
* https://docs.python.org/ja/3/tutorial/classes.html

* https://docs.python.org/ja/3/reference/datamodel.html

201 VS5 AEE

Python TIZ2TDT —XEA TV =27 FRDTTH, LITFTTEFRT, 77 REBIC Lo TER SN2 5
AR T35 XMV ET, ZOXIRTFT—RF, AT/ MERATOT S I VJ BT 5 HAR
BRATSTORTT, ZZTUTTIE A7V 227 205 HERZ S IEHHVET,

4-1 TREIIIC, 77A4LF TP 27 MIZH L Treadline() WS XYy RZNRUH T Y, 774 LDIT
MYFHNE LTRAEIRENE T, TITE 77407522 DL A TV 227 M, readline()
PWVIH Ry RRREFHIXN S &, HIZ 'Hello.\n' EWVWIXFHNRIBETEIRBDEE-TAEL & Io

ZFOEDITE, FILWI SRZEBLET, 58, A7V 227 VORBEEZEKRLES, HLwY
FARERT DL, FOIZFRAIBITD2F T2 v REZ2 e TEDR XS IRV ET, FRoDAT
7 FORNZ, ZOHLWI TR T,

ZZTlE. For 'Hello.\n' ZKLFF B DT, HelloForEver ¥ WO LRI #IHFOI I A ZERLEL &
9, % LT, HelloForEver ¥ W5 75 A%y 23727 b 21ED £93,

class HelloForEver:
def readline(self):
return 'Hello.\n'

—fRic T I REFRIZ. UTOXSRBEELTVWET,

class 7 7 244
def XYV v K% (self, 5%, ...):
FIT
def XYV v F4% (self, 5%, ...):
FITX
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XYy FERBEABEERLFALELZLTOVETE, ZIATBROHIIA->TVET, XYy FERIIBWL
T, ZOBRAIDFIEIITEF L LT self 2 WHHHTENIFE T, ZDFIECIE. XV vy RAMRURHXH
AT VEENEINE T,

EFofITIE. readline W5 XYy R 1 DEZRSINTWVET,
UTDOESWCLT, TDOIZI73RADF T2 b EEBRZ B TEE T,

f = HelloForEver()

HelloForEver 2By 2L WA TP 2 7 bIMESNTER L DL 2D 3,
— Iz, ATV 27 DA,

7924 G, LD

PVIRTITVWET, Z0X5AT7V 27 P EAERTA2RNEAVA NS IR EMENE T, B, LD
Bk, HERoFIRIZ 1 25H D THA,

CDEICLTHE2 ATV 227 PORIZFEZREL TL X0,

type(£)

__main__.HelloForEver

__main__.HelloForEver ¥ ®X/REIN/7=TL & 5, _main__ 1. /— 7y 70X FMINTVWBE
Ja—LBETODT., TOF T ORI, FTEFE LT HelloForEver 7 S ATH B Z 2 hbhh

F9, VI9RDAVA I I 7RI o TEREINA T2 b, FOVIFTADAVARARAVALEWVE
F, EDOA TP 22 Fid HelloForEver 7 9 A DA VARV AT,

A7 PEDHDEIUTDESITERREINET,

f
<__main__.HelloForEver at 0x7f£f624fc9250>

DA TV 27 MIZH LT, readline EWH XYV v REMUOHET I A TEET,
f.readline()
'Hello.\n'

ZOFITIE, £ EWVIERICASTWEF TSI 27 b self L WIHFIEICIEXN T, readline DARAKT
HEUTDOXMETINE L=,

return 'Hello.\n'

(ZDFITIE self FBWSNTVEEA)
fAER > THFE LTI,

f.readline()

'Hello.\n'

f.readline()
'Hello.\n'
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20.2 {JHAL B

UToflcid, giikoxy vy RAEREIN, £ 7Y =27 PZENRGZ6NET,

MEMEDO X Vv Rl __init__ E WO KFIERL, 7Y 27 FAMESR L 2ICHBINICRECH SN E
J, __init__ D5EIF. ATV FEHBY, 77 2AEBDRICEZ SN ZRNDETT,

class HelloFile:

def __init__(self, n):
self.n = n

def readline(self):
if self.n ==

return "'

self.n = self.n - 1
return 'Hello.\n'

ZOBITIE, MTOXS51CLTAITY =7 boEBNRE T,

f = HelloFile(3)

T 52, HelloFile 2 32 L WA TV 27 "MESNT, 2047 =7 bEHGD self 2, 35
nICEXNT, self.n = n EWVWIXDBETEINE T,

self.n2WVWOHRIE, ZDF TV 27 bDn L WOHLRTIOBEEZRL T,

—fRIZ, class DHEIC X o TERINZ I 7R 237027 ME, BEEZFOZNTEET,
BEXZ. HAOAF T2 P T LICEHRENZETHH., 7727 VOB EEZONE T, + 7
Pz FOBEWMIE, ATV ML TEORBMREEEL T, SBLAEDRELEZDTEET, 47
V=7 bOEME, self. BN 0O X TEHEINT T, self. BMHA 2RAXOLEIZE T B
WERETDIEMNTEET,

self.n = n D55, self. DXDOndBEERL. D nid. __init__ XY v FO5EERL TV
FIDOT, RBEAILBZWVWEIICLTLEE W,

ZOBITIE, HLLEBNEA T 227 D n eI @R, 5nDETH 2 3 ICRESINET,
readline XV v FIZBITD XS ICEREINTVE T,

def readline(self):
if self.n ==
return ''
self.n = self.n - 1
return 'Hello.\n'

FI7V2 7 VOEMEnNESRLT, ZA0 RoIXEXFHERLET, Z5TRIFAL BlEn % 1
5 LTh o FF| 'Hello. \n' 2B L 3,

f.readline()
'Hello.\n'

f.readline()
'Hello.\n'

f.readline()
'Hello.\n'

f.readline()
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ZHEOETHZ2A 7227 DEEnIE. f.a2WVWOH RICK - TBRTEE T,
f.n
0

CZTIFFFLHHALERAN, A7V 27 FDOXYy FHEHEO—MTT,

20.3

WEE, B0 5 2% LICLT, ZERAILTEEAD I LICED, Flks 7 REERT 3HHE
<7

LITF T, HelloForEver % ¥ 1Z LT HelloFile ZEFEL TWVWE T, —fRIC. HTILERINS S
FABFISAR, ZFOB LRIV IAEZRISALEVET,

class HelloFile(HelloForEver):
def __init__(self, n):
self.n = n
def readline(self):
if self.n == 0:
return ''
self.n = self.n - 1
return super().readline()

Z 2T, __init__ ¥ readline ZFH - ICERLTVWET,

HelloForEver IZ% readline 3% D £33, IZH 5D readline IF. super().readline() &\ 5 X THE
UHT e TEET, superOF. TF7I7ADF T2 MWL THIZZADAY v FERPHTED
DL T, FEFKIZ, HelloFile @ readline @A T, HelloForEver @ readline ZFFUH L TWE T,

f = HelloFile(3)

f.readline()
'Hello.\n'

20.4 FHAV Y R

Python T, XAV W FEIHINE XY v FBZHDHD FT, TOAH6DAY vy FOAHNEL __ THED
__THRDODFT,

75 RAEBRBORPTRHRA Yy FEEBET DL, FDIZI7ADLF TV 27 MIZH LT, ZORKXY v
Riextin 3 266D 533, ML X Y v F __init__ dFEX Y v FTID. UTDZ I
HelloFileIterator Tl¥. __iter__ ¥ __next__ EWIHRHEX YV vy ROBERINTWVWET, TDFZ TR
13, HelloFile ZHR L TERINTVE T,

_diter__ XV v FIE A7V 27 ML T iter EH SN 2SO EIRET, __iter__
XYV FOMEIBEE iter DEE D FF, UTOFITIE, __iter__ ¥4 7 =7 PEEERRLTVE
T, Lo T, A7V bZiter B EINZ ., A7 27 FEENRD 5,

class HelloFileIterator(HelloFile):
def __iter__(self):
return self

(continues on next page)
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(continued from previous page)

def __next__(self):
line = self.readline()
if line == "'":
raise StopIteration
return line

f = HelloFilelIterator(3)

print(f is iter(£f))

True

FoBIT, iter(H) ¥ LTCE iter ZFESHI T, f.__iter__ O 2L TXY v F __iter__ 2 £I1TX
LT E N, ZOfERD iter(f) DfEX D FT, Lo T, iter(H) X £ 2R UCMEZIERL E T,

_mnext__ XV v Fd, A7V 27 ML THEM next WEH I N IO ENE T, __next__
XYy FOfED next DfEE 2 h £5,

LofTix, self.readline() ¥ LT, A7 27 FEHEIZWHLTAY v K readline ZFEFHL TV E
T FDEMNZEXTH I 51,

raise StopIteration

WO X EFITLT, Stoplteration 2 WH LT —%KIFET, ELiX. 20T - for XBFE R T
BMORLZIEDAMELZHE DB ET, LB, raise IF@EINICLS —2REXI B A TT,

for line in f:
print(line)

Hello.
Hello.

Hello.

42 CTHBALZ L9112, LD for XTI, FT £OF 7V 27 M LT iter PEHINET, T
R fOFTV 2 VEHEIEDES, FLT. 2OF TV 7 MU TR next 234D R LEH X
NT, ZORENZEE line DEEL 72D £3, Stoplteration DT T —HIXNB &, for XK T L
9,

20.5 f#EIC K BIREVLORE

ET/RENJ-, HelloFilelIterator @ __next__ XY v FTIE. self.readline() W5 XV v FIEY
HLBBDE L, LOBIORENLS, ZDOXY vy FIEUH LI, HelloFileIterator 2l readline
XYV RPERINTORWVWODT, D HelloFile # RIZITo T, # Z TEF X NIz readline XY v K
b ESICRAET, LrLl, ZRUIEETED D XA,

self.readline() T3, ZOMULH UGB I THINIEH LT, FICATI 22 b self DD XV v
FEERLET, ZL T, MEDEDB-DI12, __next__(self) BT 3 self H, HelloFilelterator
DAVARVATHZEDRDERTA, RERATAHAEL & 5o

class EmptyFile(HelloFileIterator):
def readline(self):
return ''

f = EmptyFile(3)
next(f)
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StopIteration Traceback (most recent call last)
/tmp/ipykernel_7127/3057831025.py in
4
5 f = EmptyFile(3)
----> 6 next(f)
/tmp/ipykernel_7127/1163340223.py in (self)
5 line = self.readline()
6 if line == "':
-———>7 raise StopIteration
8 return line
StopIteration:

AVAMIIZRIZ3IEEZTWADT, HelloFileIterator ¥ [FAIBEIC next # 3 [EEATETH LXZS
T3, HIEEIZ StopIteration AL F L7z, ZAUE. __next__(self) I8} 3 self 73, EmptyFile
DA VAR ATHY, self.readline() BVHEIZ "' BRI NS5 TT,

ZD X, MEKIE. XYy FOFTNBHERZEL T, BERSINIZXAY y RERTHLTWE XY v
FOIREWNE, FEMNCRET 2 2 ZA[REICL £9,

20.6 &H

'Hello.\n' TR T, IR ESI N FIZ#HEDIELET X512,
StringFileIterator T E&L TL X\,

StringFileIterator (& HelloFileIterator #i#f&K L. ML X Y v Fizid, XFH e B EHEE L
£,

Wil o2

class StringFileIterator(HelloFileIterator):
def __init__(self, s, n):

LDV TIERMER L 722, T ORA2FATL, EITHERD True 2742 2 ZHEEEL T2 X W,

f = StringFilelterator('abc', 3)
print(list(f) == ['abc', 'abc', "abc'])

AttributeError
/tmp/ipykernel_7127/4213257317.py in
1 f = StringFileIterator('abc"',

----> 2 print(list(f) == ['abc', "abc',

/tmp/ipykernel_7127/1163340223.py in

3 return self
4 def __next__(self):
--—-—>5 line = self.readline()
6 if line == "':
7 raise Stoplteration

/tmp/ipykernel_7127/4030001423.py in

3 self.n = n
4 def readline(self):
-—--> 5 if self.n ==

Traceback (most recent call last)

)

'abc'])

(self)

(self)

(continues on next page)
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(continued from previous page)

T

6 return
7 self.n = self.n -

AttributeError: 'StringFileIterator' object has no attribute 'n'

20.7 A with XA DX

T LLSHHALERAD., EHIHRHXY vy R THS __enter__ ¥ __exit__ ZEFET S . with
NiIZH RS TE XD,

[25]: class HelloFileIterator(HelloFile):
def __enter__(self):
return self
def __exit__(self,exception_type,exception_value,traceback):
pass
def __next__(self):
line = self.readline()
if line == "'":
raise StopIteration
return line
def __iter__(self):
return self

[26]: with HelloFileIterator(3) as f:
for line in f£:
print(line)

Hello.
Hello.

Hello.

20.8 FE DEZE

[27]: class StringFileIterator(HelloFilelIterator):
def __init__(self, s, n):
self.s = s
self.n = n
def readline(self):
if self.n ==
return ''
self.n = self.n - 1
return self.s

[ 1:
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[1]:

CHAPTER 2 1

7-1. pandas 714 77V

pandas 7 4 72 VIZOWTHAL 5,

B#
* http://pandas.pydata.org/pandas-docs/stable/getting_started/index.html
* http://pandas.pydata.org/pandas-docs/stable/

pandas 7 4 77 VIE T — X pNEEEL X/ T 27DDEI 2 — P EFENTVWE T, DITTIE, pandas
FATI7VDEY 2= VOEARLRECFIZOWTHHAL 3,

pandas 74 75V 2T 31213, ¥ pandas TV 2 — L EA VE-FLET, Bl LT, AEY2—
N pd Ll O3 Ta— FoRTHALES, 7—20AEMICHVS D, 2 2Tl numpy € 2 —
LHPFETL VR—-PLET,

import pandas as pd
import numpy as np

211 ) - 7—32TL—L

pandas EY 2 —LiE, U R b EHREHEERLEDTFT—X %1 —X (Series) HEWIT—R2 T L —L
(DataFrame) DA 7Y =7 P2 LTHRIFELE T, YU —X3F. T—X 71— L3EBOY TR T E
T, SV—XRTF =R T L —LDFEA VTV I R index TEHIN, /1 VT v 7RI 000EE 5%
B, FRREEDTANAMPITENTVET, A VT v 7 ABRBFEDGEE. PV —XRT—X 7L —214
FZ 240 NumPy OFCH, 2 KITALH E AR TN TEET, /o 4 VT v 7 ADBTLDEEZ,
TSNV EF—, FTEMEL LIHEL LTI —XR T —R I L —LBARTIENTEET,

180
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[2]:

[3]:
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21.2 ') —X (Series) DYER

PV —=ADATY =7 ME, ULTD LT, VAR BAREFHFEN MR T 2N TEET,

# VA5 —XDIER
sl = pd.Series([0,1,2])
print(sl)

# A 62 U — X DIERR
s2 = pd.Series(np.random.rand(3))
print(s2)

# FEENS T Y — XDIER
s3 = pd.Series({0:'boo',1:"foo"',2:'woo'})

print(s3)
0 0
1 1
2 2

dtype: int64

0 0.497546
1 0.827843
2 0.235934
dtype: float64

0 boo
1 foo
2 w00

dtype: object

DITTE, V=X F) I — iR s—2 7L —LDEE L BEEEICOWTHHL TV 35, F—
RIV—LATI 27 b DEL DEERPKEEIZS ) — XA 7V 27 MZBEATEZ T,

21.3 ¥—4 7 L — L (DataFrame) D{ERK

F—=RIVL—bDATT =7 ME, UTDEH11Z, VAL, BAISHENOERT SN TEET, 17
D7 ~)LiX, DataFrame @ index 51 TIEETEZ I, UTDTF—X 7L —AEROH]. d2,d3. TiX
FA YTy 7 22EBLTWAEED, OB ERAL Ty 7 AFEN I LTTICEBICT &
NFF, FDF7~UE columns 5B THRELE T, HELST—X 7L — L Z1ENT 5BRE. columns 5|
BTHIDIEFZEET S I D T,

# ZRTLV A MO T —X 7L — LDIER

dl = pd.DataFrame([[0,1,2],[3,4,5],[6,7,8],[9,10,11]], index=[10,11,12,13], columns=[
'cl','c2','c3'D)

print(dl)

# ZXOTEHN D & T — X 7 L — L DIERK
d2 = pd.DataFrame(np.random.rand(12).reshape(4,3), columns=['cl','c2','c3'])
print(d2)

# FHEIOT =X 7L — LDIEK
d3 = pd.DataFrame({'Initial':['B','F','W'], 'Name':['boo', 'foo', 'woo']}, columns=[
—'Name', 'Initial'])
print(d3)
cl c2 «c3
10 0 1 2
11 3 4 5

(continues on next page)
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[4]:

[4]:

[5]:

[5]:
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(continued from previous page)

12 6 7 8
13 9 10 11
cl c2 c3

0 0.131654 0.072735 0.346133

1 0.196040 0.786149 0.814613

2 0.659657 0.509595 0.699008

3 0.839516 0.646008 0.228299
Name Initial

® boo B

1 foo F

2 Wwoo )

214 CSV I 71D 5DT—27T L —LDERK

pandas EY 22— D read_csv() BEEHWT, LUTDLS5I12CSV I 7L ILEFHAAAT, T—X 7L —
ADF T2 7 VRT3 Z D TEE T, read_csv() BIEID encoding 51#iZ 7 7 £ LD XFa—
FEFELE T, CSV 7 7 A4V iris.csviTid. LT D X 5127 ¥ X OFESH (species) & LS (petal) = 53 <
F (sepal) DR X (length) L 1IE (width) D F— X BEENTVE T,

sepal_length, sepal_width, petal_length, petal_width, species
5.1, 3.5, 1.4, 0.2, setosa
4.9, 3.0, 1.4, 0.2, setosa
4.7, 3.2, 1.3, 0.2, setosa

head() XV v FZfli5 L 7 =X 7L — ADRHDERIT2RRSE L N TEET, IR TRSE
TEWTRZIEE L. [TREZEIEELRWERIE, 517707 —XRERENET,

# CSV 7 7 4 LDt AA A
iris_d = pd.read_csv('iris.csv')

# JCHH 10 fTD 7 — X B FRoR
iris_d.head(10)

sepal_length sepal_width petal_length petal_width species

0 5.1 3.5 1.4 0.2 setosa
1 4.9 3.0 1.4 0.2 setosa
2 4.7 3.2 1.3 0.2 setosa
3 4.6 3.1 1.5 0.2 setosa
4 5.0 3.6 1.4 0.2 setosa
5 5.4 3.9 1.7 0.4 setosa
6 4.6 3.4 1.4 0.3 setosa
7 5.0 3.4 1.5 0.2 setosa
8 4.4 2.9 1.4 0.2 setosa
9 4.9 3.1 1.5 0.1 setosa

T—=RI7VL—LF 727 D index BHICED, T—X 7L —2DA VT v 7 ADEMRPMERTEF T,
lenO) BBEH W2 2, T—&2 7L — AT EIS T £ 3,

print(iris_d.index) #A > 7 v 7 ZD|EH
len(iris_d.index) #4 > 7 v 7 ZADES

RangeIndex(start=0, stop=150, step=1)
150
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[6]:

[6]:

[7]:

[77:

[8]:

[8]:

[9]:

[9]:
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21.5 T—2DER

)= XRF =X T L — AT, [TOMNE (TIZ020HBEDET) 2ASAAL LTHET AT

BofTeMitids 2 enTEET,

# TF—RIL—LDMHSITDOT— &

iris_d[:5]

B w N R

# T — R T L — LD

iris_d[-5:]

145
146
147
148
149

sepal_length
6.

(S I
[=2 <) BN E\e]

sepal_length
5.

1

Ul oy Oy OO
O N VT W

7

sepal_width petal_length petal_width species

3.

w W w w

o= NS

5

5757 —&

1.

= R R
B w o

4

0.

(=2 — I — I —]

2

NN DN DN

sepal_width petal_length petal_width

3.

wwwhN
S b2 wu

0

5.

(S BNV, BNV, RNV, |
= s NS

2

2.

= NN =

3

o w e v

setosa
setosa
setosa
setosa
setosa

species
virginica
virginica
virginica
virginica
virginica

F—R T L — A HEEOH I ZHE T 21213, DataFrame. % O LS, T—XI7L—A2F TP =27 b
2. T ZDORITEZ T, ZOVEBEL TSV —XA 727 b LTHIE T2 TEE T,

B, Y& ESLFEH | LT, DataFrame[' ¥4 '] D Xk S WCIRFIRE L THERET T

# T —R 7L —LD'species DHIDIIH 10 7D T — R

iris_d['species'].head(10)

O oo NO Vb WN R

setosa
setosa
setosa
setosa
setosa
setosa
setosa
setosa
setosa
setosa

Name: species, dtype: object

F—RIL—LDHRFL LT, FEZDV R BIRET L EROYETFT—X 7L —2 4727 b2 LT
T2z TEET,

# 7 —R 7L —2LD'sepal_length' ¥ species' DH|DIEIH 10 {TD T — &

iris_d[['sepal_length', 'species']].head(10)

NOoO Vv WN R

[0, BTNV, BV, I N G N
SO0 @00 N O

1

sepal_length species
5.

setosa
setosa
setosa
setosa
setosa
setosa
setosa
setosa

(continues on next page)
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[10]:

[10]:

[11]:

[11]:

[12]:

[12]:

[13]:

[13]:

[14]:

[14]:

[15]:
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(continued from previous page)

8 4.4 setosa
9 4.9 setosa

21.5.1 iloc & loc

T—=RI7L—ALF TP z7 bDiloc BEEHWS X, NumPy DZRITHHID R 4 R L [EkRIC, 1725
DA EZIE L THEEOITE AT 2 Z e A TEE T,

# T—RIL—LD2{TOT—X
iris_d.iloc[1]

sepal_length 4.9
sepal_width 3.0
petal_length 1.4
petal_width 0.2
species setosa

Name: 1, dtype: object

# T—RXITL—LD 21T, 2HHDT—X
iris_d.iloc[1, 1]

3.0

#T—RI7L—2D 155 5{T7HE 1556 25HDT —X
iris_d.iloc[0®:5, 0:2]

sepal_length sepal_width

0 5.1 3.5
1 4.9 3.0
2 4.7 3.2
3 4.6 3.1
4 5.0 3.6

F—R IV —LF T2 +Dloc @BEEHWS 2, HIHLEZWTOA VT v 7R« SLRFD 7L
PIRELTEREDITAEHH T2 TEET, BROTNNVIFVRAMNTIEELES, TOL Ty
7 ZFBATICH D B THNZBFEE T, iloc THRETAITOMB LIS T L R LAV IZHFEELTH
72EW,

#T—RIL—LDITA VT IRAS5DT—X&
iris_d.loc[5]

sepal_length 5.4
sepal_width 3.9
petal_length 1.7
petal_width 0.4
species setosa

Name: 5, dtype: object

# T—RIL—LDITA VT v A5 ¥ 'sepal_length' ¥ 5D T — &
iris_d.loc[5, 'sepal_length']

5.4

# TR IL—LDITA YT v 7 A 155 5% 'sepal_length' & species' DFID T —&
iris_d.loc[1:5, ['sepal_length', 'species']]
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[15]:

[16]:

[16]:

[17]:

[17]:

[18]:

[18]:
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sepal_length species
4.9 setosa
setosa
setosa
setosa
setosa

vl W N R
(O, U, NN
N — B ) N

21.6 T—XDFRHEODEHL

F—R I L —LDHDIREL HETEREEIEET BT, M H o002 T2 7L —L%H
52222 TEET, NumPy DEXITEYOBEEBERFICK D1 Ty I AT 7R L FAMkIC, SR

D7 —NVEETIX, and, or,not DO DHIZ&, |, ~ ZHVE T,

# T—RI7L—ALD'sepal_length' FIDMED 7 kX D K& L. 'species' FIDED 3 X H/hXWVWF—X&
iris_d[(iris_d['sepal_length'] > 7.0) & (iris_d['sepal_width'] < 3.0)]

sepal_length sepal_width petal_length petal_width species
107 7.3 2.9 6.3 1.8 wvirginica
118 7.7 2.6 6.9 2.3 virginica
122 7.7 2.8 6.7 2.0 virginica
130 7.4 2.8 6.1 1.9 virginica

21.7 5D:ENM & HIER

TR 7L — LA RBINT 255 UTD X1, BMLWHRIGeiEEL, HE2RAT2 L

Wil iep BT E 9,

# T —X 7L — Al mycolumn' ¥\ 5 %28
iris_d[ 'mycolumn']=np.random.rand(len(iris_d.index))
iris_d.head(10)

sepal_length sepal_width petal_length petal_width species mycolumn
0 5.1 3.5 1.4 0.2 setosa 0.528410
1 4.9 3.0 1.4 0.2 setosa 0.823552
2 4.7 3.2 1.3 0.2 setosa 0.597608
3 4.6 3.1 1.5 0.2 setosa 0.167526
4 5.0 3.6 1.4 0.2 setosa 0.085407
5 5.4 3.9 1.7 0.4 setosa 0.969533
6 4.6 3.4 1.4 0.3 setosa 0.386900
7 5.0 3.4 1.5 0.2 setosa 0.673742
8 4.4 2.9 1.4 0.2 setosa 0.587866
9 4.9 3.1 1.5 0.1 setosa 0.710872

del XEHWB 2, UTO L3127 =X 7L — A0 bEEDOH ZHIBRTE 9,

# T—X 7L —L05mycolumn' ¥\ F) % HIFR
del iris_d['mycolumn']
iris_d.head(10)

sepal_length sepal_width petal_length petal_width species
0 5.1 3.5 1.4 0.2 setosa
1 4.9 3.0 1.4 0.2 setosa
2 4.7 3.2 1.3 0.2 setosa
3 4.6 3.1 1.5 0.2 setosa
4 5.0 3.6 1.4 0.2 setosa

(continues on next page)
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[19]:

[19]:

[20]:

[20]:

[21]:

[21]:

Python 7O 53>

— ~

J AFT

(continued from previous page)

5 5.4 3.9 1.7 0.4 setosa
6 4.6 3.4 1.4 0.3 setosa
7 5.0 3.4 1.5 0.2 setosa
8 4.4 2.9 1.4 0.2 setosa
9 4.9 3.1 1.5 0.1 setosa

assignQ) XY v REHWS &, BMLZWIIHE ZOMEEIEET 5 Z T, LITOD X 5 12H77250%800
LT =R 7L —0%HERNT 22803 TEET, 2O TOTFT—X 7L —2@3EEIhARNI

WHEELTLEE W,

# T —X 7L —2l mycolumn’ ¥ WHFEBMLFTTLWT —X 7 L — L 2ERK
myirisl = iris_d.assign(mycolumn=np.random.rand(len(iris_d.index)))
myirisl.head(5)

sepal_length sepal_width petal_length petal_width species mycolumn

0 5.1 3.5 1.4 0.2 setosa 0.633680
1 4.9 3.0 1.4 0.2 setosa 0.784844
2 4.7 3.2 1.3 0.2 setosa 0.103943
3 4.6 3.1 1.5 0.2 setosa 0.441457
4 5.0 3.6 1.4 0.2 setosa 0.242773

dropQ XY v FZHWd &, HFRLZWIHZIEET 2 28T, UTD L5 IERDHIZHIFR L 72 7 — &
TV —LEHIMENT 2 2 e TERT, JIEHIRT 25513, axis 518U 1 282 L £ 9, TR

TEDTF—R 7L —AIEHEXNBWI LICEFELTLEE W,

# T —RXI7L—2L05mycolumn' ¥ WHHIEHIFRL., LT —& 7L —L%ZERK
myiris2 = myirisl.drop('mycolumn',axis=1)
myiris2.head(5)

sepal_length sepal_width petal_length petal_width species

0 5.1 3.5 1.4 0.2 setosa
1 4.9 3.0 1.4 0.2 setosa
2 4.7 3.2 1.3 0.2 setosa
3 4.6 3.1 1.5 0.2 setosa
4 5.0 3.6 1.4 0.2 setosa

21.8 1TDIEM L HIBR

pandas €Y 22—/ D append() XY v FEHAWVWE Y, T—X 7L —LIZHERITEBMT 222N TEE
o LITF T, iris_d 7—& 7 L — L DFFATICH 12T 2EBML TWE T, ignore_index 5/¥(% True

WZF 2 EBMLEATIIH I RA YTy 7 RFESBDOFoNET,

# BINT3TOF—& 7L — LA
row = pd.DataFrame([[1,1,1,1, 'setosa'l]], columns=iris_d.columns)

# T—RITL—LIATREMLFLNT =X 7 L — L% ERK
myiris4 = iris_d.append(row, ignore_index=True)
myiris4[-2:]

sepal_length sepal_width petal_length petal_width species
149 5.9 3.0 5.1 1.8 wvirginica
150 1.0 1.0 1.0 1.0 setosa

dropQ XV v FEHWS &, [TOA4 YTy 7 RAFLBFINVEIET S e TITRAIRT 22 HTEZE

T, ZOY EFIZ, axis 5IBUIER T2 2N TEE T,

21.8. 1TDEM CHIBR
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[22]:

[22]:

[23]:

[23]:

[24]:

[24]:
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# TR IL =BT Ty 7R 150 DITRHIRL, LT —& 7L —L%2ERK
myiris4 = myiris4.drop(150)
myiris4[-2:]

sepal_length sepal_width petal_length petal_width species
148 6.2 3.4 5.4 2.3 virginica
149 5.9 3.0 5.1 1.8 wvirginica

219 T—RDAUVEZX

TFT—=R IV —LF 7P bDsort_index() AV Y RT, 7—XIL—2DA VT v 7 RZHIL Y —
P TEZE T, /. sort_values() XV v KT, EEDFIDMEIZESZ Y — bW TEF T, FNIEBIEE
FTARZLBTEET, WTFNOX Y v FT%, inplace 51EIck . V—FICIDHFLWVWTF—&ZT7L— A
ZAERT % (False) >, JTDT —&X 7L — L%k EHH T 5 (True) ZIHETEZE T, 7 7 4L M inplace 1

False IZoTEDH, TALDXY v R LWTF—X 7L —LBERL 5,

# iris.dT—& 7L — LD 4 DFDEIZHDSWTHNIEIZY —

sorted_iris = iris_d.sort_values(['sepal_length', 'sepal_width', 'petal_length',

< 'petal_width'])
sorted_iris.head(10)

sepal_length sepal_width petal_length petal_width species
13 4.3 3.0 1.1 0.1 setosa
8 4.4 2.9 1.4 0.2 setosa
38 4.4 3.0 1.3 0.2 setosa
42 4.4 3.2 1.3 0.2 setosa
41 4.5 2.3 1.3 0.3 setosa
3 4.6 3.1 1.5 0.2 setosa
47 4.6 3.2 1.4 0.2 setosa
6 4.6 3.4 1.4 0.3 setosa
22 4.6 3.6 1.0 0.2 setosa
2 4.7 3.2 1.3 0.2 setosa

IO TRENEICY — b 3§ 385513, sort_values() XY v F®D ascending 513(% False ICLTL X\,

# iris. dT7—&X 7L — LD 4 D DEIZESNTENEIZY — b

sorted_iris = iris_d.sort_values(['sepal_length', 'sepal _width', 'petal_length',

< 'petal_width'],ascending=False)
sorted_iris.head(10)

sepal_length sepal_width petal_length petal_width species
131 7.9 3.8 6.4 2.0 virginica
117 7.7 3.8 6.7 2.2 virginica
135 7.7 3.0 6.1 2.3 wvirginica
122 7.7 2.8 6.7 2.0 virginica
118 7.7 2.6 6.9 2.3 virginica
105 7.6 3.0 6.6 2.1 virginica
130 7.4 2.8 6.1 1.9 virginica
107 7.3 2.9 6.3 1.8 wvirginica
109 7.2 3.6 6.1 2.5 virginica
125 7.2 3.2 6.0 1.8 virginica
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[25]:

[25]:

[26]:

[26]:

[27]:

[27]:
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21.10 T—2DHKEE

F—RIL—LFTT 27 FDdescribe() AV v F T, T—X 7L —LDEFDOENHEFEERDZ Z
EOTEFET, BHERICIEES., EEEE RKE. RAMEREDPEENE T, ZoMoiiEtEZ K
LTLZZW,

¥ 3% pandas TV 2 — LD XY v RIZLLT%

pandas TOffal Eal &

# iris_d 7 — & 7 L — L DEEAEA D EHIF

iris_d.describe()

sepal_length

count 150.

mean
std
min
25%
50%
75%
max

NOoO v @ U

000000  150.
.843333

.828066 0
.300000 2
. 100000 2
. 800000 3
.400000 3
.900000 4

3.
.433594
.000000

000000
054000

.800000
.000000
.300000
.400000

21.11 AT —XDELE

R

EZMN

150

758667

350000

. 100000
.900000

150.
.198667
.763161
. 100000
.300000
.300000
. 800000
.500000

1

N =R =22

sepal_width petal_length petal_width
.000000
3.
1.764420
1.000000
1.600000
4.
5
6

000000

pandas E¥ 2 —/L D concat() B E VB ¥, F—X 7L —AREE L THERT—&Z 7L — A 215K
FTRZEWTEFET, UTTIE iris dTF—X 7L —L2DEHESITLEKSITE2EFE LT, HILLTF—X
TV =0 ERLTVWETS,

# iris. d7—X 7L — LD 5172 &K 517 % EfE

concat_iris = pd.concat([iris_d[:5],iris_d[-5:]])

concat_iris

sepal_length

B w N R 2

145
146
147
148
149

5.1

U1 oY Oy O OO U1 i BN
O NUIWNSO NV

3.5

W wwhNhwwwww
S bh U0 LN

1.4

A 2 IRV B B O B U I e T T
R A NSN D VT Wb

sepal_width petal_length petal_width

0.

R NNR NNV
O WX W WNhDNDNDNDDN

species

setosa
setosa
setosa
setosa
setosa

virginica
virginica
virginica
virginica
virginica

concat() BAD axis 5I1EIC 1 Z8E T2 . LUTD X SIZ, T—&X 7L — L Z2FFMAIGHERET 2 Z e

TEEY,

# iris. d7—X 71 —AL®D'sepal_length' % ¥ 'species' %% ik
['sepal_length']],iris_d.loc[:,

sepal_len =
—axis=1)

pd.concat([iris_d.loc[:,

sepal_len.head(10)

sepal_length species

B w N R

5

(ST S
[=IN o) BN RVe]

.1 setosa
setosa
setosa
setosa
setosa

['species']]],.

(continues on next page)
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[28]:

[28]:

[29]:

[29]:

[30]:

[30]:
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setosa
setosa
setosa
setosa
setosa

O 0 N O U»n
eV I, |
[No T S — B I N

21 | 2 Aj—_“—a@l\:&é

(continued from previous page)

pandas £ 2 —/L D merge() A EZH W2 2, (FEDFDEEZF— LTREREZT—X 7L — L0 %86
TEHEIENTEET, BEDF—2325% T on 5 THEL £F, LT TIX. species DAIDfER F—
12, 2DDFT—&X 71—, sepal_len, sepal_wid, ZFHEELTHLWT —KX 7L — 4 sepal ZIERKL T

WY,

# 'sepal_length' ¥ 'species'Fln 6725 3{TDF =%

sepal_len = pd.concat([iris_d.loc[[0,51,101],[ 'sepal_length']],iris_d.loc[[0®,51,101],.

—['species']]], axis=1)
# 'sepal_width' ¥ 'species'F| 5745 3fTDT — &

sepal_wid = pd.concat([iris_d.loc[[0,51,101],[ 'sepal_width']],iris_d.loc[[0,51,101], [

— "species']]], axis=1)

# sepal_len ¥ sepal_wid % 'species' % ¥ —IC L CHEE
sepal = pd.merge(sepal_len, sepal_wid, on='species')
sepal

sepal_length species sepal_width
0 5.1 setosa 3.5
1 6.4 versicolor 3.2
2 5.8 virginica 2.7

21.13 AT—2DTIL—T1t

T—=RIVL—LATI 27 bDgroupby) XV v FEMFS 2, 7—&X 7L —LDILEDFIDMHEIZEINT,
R CEEFITE N —TICEL DB BN TEET, FNIEBIEET S 2D TEEF, groupby() X
Vy REHEHT 2 70—t 7Y =2 + (DataFrameGroupBy) BERINFETH, T—X 7L —2L4E

FROBEEZZ CHEMT 2 Z N TEXT,

# iris_.d7—&X 7L —LD'species DIETITE 7 )L— 71t
iris_d.groupby('species')

<pandas.core.groupby.generic.DataFrameGroupBy object at 0x7fea47d1dd60>

# JN— 7T DI 51TR RN
iris_d.groupby('species"') .head(5)

sepal_length sepal_width petal_length petal_width
0 5.1 3.5 1.4 0.2
1 4.9 3.0 1.4 0.2
2 4.7 3.2 1.3 0.2
3 4.6 3.1 1.5 0.2
4 5.0 3.6 1.4 0.2
50 7.0 3.2 4.7 1.4
51 6.4 3.2 4.5 1.5
52 6.9 3.1 4.9 1.5

species
setosa
setosa
setosa
setosa
setosa
versicolor
versicolor
versicolor

(continues on next page)
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(continued from previous page)

53 5.5 2.3 4.0 1.3 versicolor
54 6.5 2.8 4.6 1.5 versicolor
100 6.3 3.3 6.0 2.5 wvirginica
101 5.8 2.7 5.1 1.9 virginica
102 7.1 3.0 5.9 2.1 virginica
103 6.3 2.9 5.6 1.8 wvirginica
104 6.5 3.0 5.8 2.2 virginica

[31]: # 7 —7Z & D'sepal_length'%, 'sepal_width' | DED 5% FoR
iris_d.groupby('species')[['sepal_length', 'sepal_width']].mean()

[31]: sepal_length sepal_width
species
setosa 5.006 3.418
versicolor 5.936 2.779
virginica 6.588 2.974

21.14 ARIE(E. BRYF—X DR

pandas TlX, 7 — X2 BT 2 KAEME, FRHT — & DB %S 2 7= OEMZAERED R it S T
WEY, MU TESRL T ZZ W,

RABE D ILFE
KR A1 7 — &% DL
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https://pandas.pydata.org/pandas-docs/stable/missing_data.html#missing-data
https://pandas.pydata.org/pandas-docs/stable/timeseries.html

CHAPTER 22

7-2. scikit-learn 7 4 77 1

scikit-learn 7 A4 77 VIZDOWTHAL £ 95
3k
* https://scikit-learn.org/stable/tutorial/index.html
* https://scikit-learn.org/stable/getting_started.html
B EE OB FIROFMICOVWTIELI T ZSEIC LT EE W
* https://elf-c.he.u-tokyo.ac.jp/courses/364 (KRFZIEIIF)
* https:/elf-c.he.u-tokyo.ac.jp/courses/365 (BT AT 4w 7 [HllF)
* https:/elf-c.he.u-tokyo.ac.jp/courses/360 (75 A& > 7)
* https://elf-c.he.u-tokyo.ac.jp/courses/363  CRITHIR (FR537H7))

scikit-learn 5 4 75 VI3, AR, 252 &V > 2, KIeHlR. BT, 508N ¥ OE s
DUFEZITS 72DDEY 2 — IV PFENTVET, LITFTIX, scikitlearn 74 77V DEY 2 —/LOHR
AENFIZOWTHAL 5,

UTDEHBATIE scikit-learn 51 7SV DN—23 > 0.22 UAPEEEELTWET, Anaconda (Individual
Edition 2020.02) TIX[[ 0.22 234 ¥ A F — L EATWE T, colaboratory T b [A] 0.22 LU RTEET I,

221 BHEEICDOWT

BRFECE. BRI T X2 I RTIORXETNDRGA-—XDIERITVE T, FTA—-—X%
T TETNET —RIGHGSELDT, FE) tHINE T, FEINTET NV EME ST, #
Bl E N7z 7 = 2 U TTFHIZATS 2 2 A ATREICR D 95
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[1]:

[1]:

[2]:
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22.2 HEMdHHFE

BRI BW T, BllEh7T -2 ok REE) THL T, 207X ICHT 2 INABFET S
R, HEMHDEF LTI LT, HHDDEETE, SNV EHEE LT, T—X26Z2D 7% THlT
BESBETAREETH IR T, ZOR, ZUHERETHIUIENT, 7 VHDEERIET
ITEOFE L 72D 9,

22.3 e LEE

T NUDBER S, BllS N T — X OREDANRSZDT— Xty POMEP SR -2 I KT LS
BETNEFBET LI 2BMBLEBLENURT, 77 AXY U 7RRICAIBEEEIZ LFEE TS, 7
FARZY) TR, BHlEhTT — 2% 7 7 AR EMINDRE TNV —T 7T LE T, KTHIRTI,
7T — X DR X DRI (RWRItT) RBELL £7,

224 7—4

WZEICHWETF—&Zty ME, 77— X7 L —AD3WI 2 KTOEF|e LTRT e B TEEI, 17
BF—&ty bOELDOF—2ERL, T —2HRORMERL £ 5, LUIFTIE #flz LT pandas
Ca—NLOHIATHWETAVZAF—&REy FERRLTVWET,

import pandas as pd
iris = pd.read_csv('iris.csv')
iris.head(5)

sepal_length sepal_width petal_length petal_width species
0 5.1 3.5 1.4 0.2 setosa
1 4.9 3.0 1.4 0.2 setosa
2 4.7 3.2 1.3 0.2 setosa
3 4.6 3.1 1.5 0.2 setosa
4 5.0 3.6 1.4 0.2 setosa

F—&Xty FOFTIE 1 DODIEDTF —RIHIGELTED., FT8IZT—Xty bOIETFT— X0 EERL
T, Eiel 1HIHDS 4FHETORINIMEOFRHH (FrE) 1ISHIE L TWE 3, scikit-learn TlZ, D
F—REEEBEDN 572 % 2 Kothly] (F151) % NumPy B4 % 7213 pandas DF— X 7 L — AL, A
NF—Re LTHHELES, SHIHEZ, BiiHD¥BHIIBIZ2T7—XD 7"\ VIHIGLTED, 2Tk
FAET —XDEOFEE (£ T3/EE) 2RLTVET, 7 VUGER | KITTT —RXOBLTOEX %
$#5. NumPy Bit#l E 721d pandas D>V — XKL 3, JEICBR@E D, 7 OLH5EKHE T HAUIE
I, TUDBERETCH NI EOMEL 2 ) £3, AT TR, FEEI S 207 \LE2TFHlIT S 2
iz EI,

7A Y RAF—&tw M scikit-learn 23507 — &t v M EENTE D, load_iris I D 74V
AT =Rty FPORHET —X & 7L T =X 2T D X512 NumPy OFiH e LTHIST 22T
F9, TORE, SAULEEIHE 0, 1, 2) KEEHBZI 5N TVET,

from sklearn.datasets import load_iris
iris = load_iris(Q)

X_iris = iris.data

y_iris = iris.target
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225 ETILFEFZOER

scikit-learn TiX, LLTOFIETT — X 05T LVDFEEEITVET,
c FHTZ2ETFNLDY T ZDER
s ETNNDNA =T X —=XDFERE £ 2% 2L
« 7= XD
- D HFEE TR, FEET — & & IV T — X 2
- MDD FEE TR, FEE - VT =227 VEEHDIIT — & & €7 VaHiliH O 7 2
[NAE S N o )
- HNz LB, RMEET — 2 2 W
s EFNET—RIHEE (fitQ XY v F)
o EFIL DM
- HEiH H 2B T, predict) XYV v FEAWVWTT A M TF—ROFHIART — 2056 7~ L7 —
X2 THIL Z DFEEOFHE 21T 5

— Hfize L¥ECUE, transform() F£7213 predict) XYV vy FZHWTEHEET —XD 7 I A X
Y > ZRRITHIR R ¥ E1T S

22.6 #EMd DFE - DHEDA

DIFTE, 74 VAT =&ty FE2HOWTIED 4 DORHEH 5 3 DDIEOFEEE T2 FMEERLT
WE §, scikit-learn Tl £TDET /LI Python 7 7 A& LTEEINTEY, ZZTEAGEEITI>ET
LD 1 OTHH2AYXT 1y 70 (LogisticRegression) 7 7 A% 4 Y K—F LTVWET,

LogisticRegression 27 7 A

train_test_split() W7 — & tv b ZilMlT — X2 7 AT —XWZHE T 5720 0HEK.
accuracy_score) X E TN D THINEE 2 FHE 3 2 72D DB TS,

RE T — & (X_irist) £ SNLF—&X (y_iris) 267257 — &t v F ZIH 7 — & (X_train, y_train)
ETAMT—& (X_test,y_test) IKAHNLTWVWEF, T T train_test_split() B D test_size
BIBICT =Rty FD30%%ETANTFT—XTEIERELTVET, £/, stratify 518U~
FT—REEETHILT, T2 T AT =& ZhZNTIRNVDGHERF LIS L5 T
WE T,

OYRAT 4y Z[EGET ZADA Y AR AR L, £fitQ XY v FIZE D ETAZRIIRT — X ITHEE S
BTWET, ZL T, predictQ) AV Y FEHWTT A M TF—ZORME T — X (X_test) DIRILEF
HIL. accuracy_score() BIETEBED Z L7 —& (y_test) L LI L CTTFHREE DT LT o TV E
Fo 97%DIEETIED 4 DDRHED S 3 DDIEDFEEE P TETWE I bbb ET,

from sklearn.linear_model import LogisticRegression
from sklearn.model_selection import train_test_split
from sklearn.metrics import accuracy_score

from sklearn.datasets import load_iris

iris = load_iris(Q)
X_iris = iris.data # FiET—X

y_iris = iris.target # 7\l 7 —X&

# AT —2 7R b7 —RIZnE

X_train, X_test, y_train, y_test = train_test_split(X_iris, y_iris, test_size=0.3,.
—,random_state=1, stratify=y_iris)

(continues on next page)
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[3]:

[4]:

[5]:
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(continued from previous page)
# O RAT 4w ZEFET I solver 5IBICIIRE(LTE, multi_classiZIZZ 7 7 A DT IEEIRE
# ZZTIRENENDF 7 4L ME. 1bfgs ¥ auto Z157E
model=LogisticRegression(solver="'1lbfgs', multi_class="auto')

model. fit(X_train, y_train) # E7 L&l 7— X ICHE
y_predicted=model.predict (X_test) # 7 A 7 — XTI~ L% T
accuracy_score(y_test, y_predicted) # Vllf§fE (accuracy) DR

0.9777777777777777

22.7 #&H

TAVZATFT—&Ey FD2ODRME. petal_length ¥ petal_width, 7225 2 DDIEDFELE, versicolor
2 virginica, ZFHT2ETAERI AT 4y ZEIIFERAWTEE L, ZOTFHREEZFML T 72X
W, LUFTlid pandas 77— & 7 L — A @ values JE % VT NumPy A% % BUS L TV E 3,

from sklearn.linear_model import LogisticRegression
from sklearn.model_selection import train_test_split
from sklearn.metrics import accuracy_score

iris = pd.read_csv('iris.csv')
iris2=iris[(iris['species']=="versicolor')|(iris['species']=="virginica')]
X_iris=iris2[['petal_length', 'petal_width']].values
y_iris=iris2['species'].values

### your code here

FREOa—-FPEHRLIZS, UTDa—RE2FETLT, 2 200F#E. petal_length ¥ petal_width, »»
52 DODIEDFESHE, versicolor 7 virginica, 20T 27D DPREHRAE AL L TATL X W,
model X LRt OME CTHEINET L LET, REHRFII, FEOMRE LN, FBEDZEMICE
WTIL (75 R) BzaiT s8R 2R L TVWET,

import numpy as np
import matplotlib.pyplot as plt
%matplotlib inline

w2 = model.coef_[0,1]
wl model .coef_[0,0]
w® = model.intercept_[0]

line=np.linspace(3,7)

plt.plot(line, -(wl*line+w®)/w2)

y_c = (y_iris=='"versicolor').astype(int)
plt.scatter(iris2['petal_length'],iris2['petal_width'],c=y_c);
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21 o oogfitogigect oo o0 *

22.8 #EMid ODFE - [OllrDF

UTTE, 74AVRT—=XEy b ZHOVTIEDORH®D 1 D, petal_length, 2256 3d 5 1 DDRH.
petal_width, Z[EFT 2 FHEEZRLTVET, Z DK, petal_length IIFHE. petal_width I
HHED 7 XL e R->TWET, 9, matplotlib OB % HWT petal_length ¥ petal_width @
BFREAHIELTAEL x5, BFREEHZ2 NI ZESTL & 5 20%

iris = pd.read_csv('iris.csv')
X=iris[['petal_length']].values
y=iris['petal_width'].values
plt.scatter(X,y);
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10 A LL LN
05 ..
& e 8
-k 9
» N &
L]
0.0 +— T T T T T T
1 2 3 4 5 & 7

Rz, BFEITSETFTAD | DTH AIFHENR (LinearRegression) 7 5 2% 4 Y E—FLTWET,
LinearRegression 27 7 A
mean_squared_error () (X FHREEIC I D ETNDTHIFEE 25T S 2 72D DEE T,

F—&+tvy b ZIHT— & (X_train, y_train) £ 7 X b7 —& (X_test, y_test) I7E| L. #HEIFSZ 5 X
DA VARYAD £itQ) XV vy RIZE D ETVEIIT — 2 ICHAEZXETVWET, £L T, predict(Q XV v
RZ2HAWTT A b5 —&®D petal_length OfED 5 petal _width OfEZ FHI L. mean_squared_error()
AR TR D petal_width OfE (y_test) & L L T TFHIBE QM2 1T/ > TV T,
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[7]:

[7]:

[8]:
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from sklearn.linear_model import LinearRegression
from sklearn.metrics import mean_squared_error

# AT —R T A7 —RIZ7E
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.3, random_
—state=1)

model=LinearRegression() # fiJE[HllHE 7L

model . fit(X_train,y_train) # E7/LZAlfT — 2 IS
y_predicted=model .predict (X_test) # 7 A k7 — X T T
mean_squared_error(y_test,y_predicted) # THIFEE (P 3EH12E) O

0.03974445760904277

LITFTIE, SEREFETFAIC KDY XN/ petal_length ¥ petal_width ORE%R% R 3 EIFZ TR
L TVWET, ZEINLERBIADEREOF—RIHEESLTWAZ enbhh £75,

x_plot=np.linspace(l,7)
X_plot=x_plot[:,np.newaxis]
y_plot=model.predict(X_plot)
plt.scatter(X,y)
plt.plot(x_plot,y_plot);

25 4

20

15 1

10 1

05

0.0 4

229 HENZLFEE - VS5 XZV T D

MUTTIE, 74 VAT =&ty bEHWTED 2 DDOFRH#E. petal_lengh ¥ petal_width, &JTIZIED
F—REIIAR) T EFHREERLTVET, TITRIFRRVIVIEZITHIETADIDOTH S
KMeans 7 7 A% A4 Y R— b LTWVWE T,

KMeans 7 7 &

RE T — & (X_irist) ZHAE L. 518 n_clusters IZNA =5 X —R L LTI FRARXE. Z Tl
3, #IEELTKMeans 7 7 ADA VARV ARER L TVWET, ZLT, fitQ) AV FIZXbEFTLE
T —RITHAE X, predict() XY v FEHWTET —XET %27 7 A X DIEH (y_km) ZHE L TW»
£9,

HBINTBET -2 D7 7 ARERETTDOT —REy hOTF =R 7L —4125 L TGEBIL, 752X
TYWRBERZOTT Xty FEAHMLLTVWE T, 2 0D E. petal_lengh ¥ petal_width, (23
DE, 3DDITTRAEPBLATVWE b T,
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[9]: from sklearn.cluster import KMeans

iris = pd.read_csv('iris.csv')
X_iris=iris[['petal_length', 'petal_width']].values

model = KMeans(n_clusters=3) # k-means E7 /L
model . fit(X_iris) # EF L& TF—RIHEE
y_km=model .predict(X_iris) # 7 7 2% 7% 7

iris['cluster']=y_km
iris.plot.scatter(x="petal_length', y='petal_width', c='cluster', colormap='viridis');
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30D TARE 3ODIEDBEED % 2 DDORHEE. petal_lengh ¥ petal_width, DZEMETHEL
TADE, 7I7ARLAEDEEIZIINIENDH D, 2 OO EE» SO ELZ2 7 S AX LTI LV—T5
JTETWAZ b F3, LUTTIAIHILIZ seaborn £V 2 — L Z VW TWE T,

[10]: import seaborn as sns
sns.lmplot(x="petal_length',y="petal_width',hue="'cluster',data=iris,fit_reg=False);
sns.lmplot(x="petal_length',y="petal_width',hue="'species',data=iris,fit_reg=False);
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2.5 1 &
* @
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£ 15 L
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L
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petal_length

22.10 #&H

TAVATFT =Xty D2 ODRHEE, sepal_length ¥ sepal_width, ZJTIZ. KMeans E 7 /L% FWT
DT —Z%2 772K ) LTI, 77AXOBIIEREICHREL TLEE WY,

from sklearn.cluster import KMeans
import pandas as pd

import matplotlib.pyplot as plt
%matplotlib inline

iris = pd.read_csv('iris.csv')
X_iris=iris[['sepal_length', 'sepal_width']].values

### your code here

22.11 e LFEE « RTHlR DA

FTE, 74V AT =&ty bEHAWTIED 4 DORHEE % ICITIED 7 — X 2 RTHB$ 2 T & 2R
LTWES, ZZTERXTHIBZITSETLD 1 DTHBPCAZIAZAL VR—FLTWVWET,

PCA 7 7 X

RiE T — & (X_irist) #HE L. 5% n_components I\ A /8—85 X —& ¥ L THIBEBOXTEH., =
ZTx2, ZIBELTPA TV FRADA VAR Y AEER L TVET, ZL T, fitQ XY vy RIZkbET
N T —RICHEASHE, transform() XV v FEHWT 4 DORHE%R 2 ZOTICHIR L 7R E 7 — &
(X_2d) ZEUELTVWET,
FHRINEZERTTOEZITCOT — Rty bOF—X 7L —A1F e LTEML, 7—Xty FZHIB LT
BONZZRITCDZERICBNT, T—Xty VOB ICER 2T LTVE S, BB
RITDZERNCBNT, EOBEE L — TR TETVWBE I e Bbr D E5,
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from sklearn.decomposition import PCA

iris = pd.read_csv('iris.csv')
X_iris=iris[['sepal_length', 'sepal_width', 'petal_length', 'petal_width']].values

model = PCA(n_components=2) # PCAE7 L
model . fit(X_iris) # EF L& TF—RIHEE
X_2d=model .transform(X_iris) # JrHIE

import seaborn as sns
iris['pcal']=X_2d[:,0]
iris['pca2']=X_2d[:,1]
sns.lmplot(x="pcal',y="pca2',hue="species',data=iris,fit_reg=False);
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from sklearn.linear_model import LogisticRegression
from sklearn.model_selection import train_test_split
from sklearn.metrics import accuracy_score

iris = pd.read_csv('iris.csv')
iris2=iris[(iris['species']=="versicolor')|(iris['species']=="virginica')]
X_iris=iris2[['petal_length', 'petal_width']].values
y_iris=iris2['species'].values

X_train, X_test, y_train, y_test = train_test_split(X_iris, y_iris, test_size=0.3,.
—.random_state=1, stratify=y_iris)

model=LogisticRegression(solver="1bfgs', multi_class="auto')
model.fit(X_train, y_train)

y_model=model .predict(X_test)

accuracy_score(y_test, y_model)

22.12. B DEER 199



[14]:

[15]:

Python 70753 > J AF3

0.9666666666666667

from sklearn.cluster import KMeans
import pandas as pd

import matplotlib.pyplot as plt
%matplotlib inline

iris = pd.read_csv('iris.csv')

X_iris=iris[['sepal_length', 'sepal_width']].values

model = KMeans(n_clusters=3)
model.fit(X_iris)
y_km=model .predict(X_iris)

iris['cluster']=y_km

iris.plot.scatter(x="sepal_length', y='sepal_width', c='cluster', colormap='viridis');
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CHAPTER 23

A Jupyter Notebook D77

Jupyter Notebook IZDWTHIFHL %37
B#
* https://jupyter.readthedocs.io/en/latest/

BMEDHFED ) — Ty 71d. TALZ M)V OR—ITERTEZLICE->THL Z e TEET, /—
b7y 72  ipynb E WHILRF (7 RT7 V> ay) BMMIEET,

=T 7RI T B2, T4 L7 PUDBRREINTVWAER—I T, New DX =2—T Python3
ZIEIRLTLZEW, Untitled (1 REBMLZEHD) WS /= T I2MEBNET, X4 L%k
Vw7 L TEETLIENTEET,

=17 v 7D EHITE, FileREdit REDX =2 —, | R TSR EREDT7A arBRREINTH
%3,

A FiZPython 3 ¥ FREINTVARZLIERELTLFEE N,

Ctrl+s (Mac DBEE Cmd+s) ZANFT A2k T, /= T o 7% 774N —TTEFET, F—
Fe—7dENETH, @YX IV ITE—TLEL LI,

=Ty 7Aoo TWET,

23.1 il

FIZRO ZFEEO AL B NE T,

* Code: Python D a2 — ROBEINIzELNLTT, Code L/LDHIZIZIn [ ]: ERRINTVET, a—
R %2573 %12, Shift+Enter (£721X Return) 2L F T, ZDEALDRDEME Code LIV TT,
Shift+Enter Z4f L CTATL 72X\,

e Markdown : EADSELIN-RALTT, ZD+t/NLHEIZ Markdown €L TF,
LLOREIE ) — Ty D EDR =2 —TEETEET,
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23.2 OVX>YFE—F

EAEERTZra<xy FE—FIZRDE T, 72750, Code btV EER Lz &, U AL —VILHA
N7 4=V RIZA-2TWVWBE Y, REE—FIZR->TLEVET,

a< Yy FE— RTE. ELOEDEIBERIZED 3,

a<vY RE—RTEnter 2 AT 32, HMEE—FITLDEF, Markdown DELTIE, TNV v
THIRET— R ET,

av Y RE—RTIE, —XFa~vy RPEHROTERLTLEE W,
o a: Rz ZHA (above)
e b: FIZEAZHFA (below)
o x: BAZHIER (ZOEADHFRSATLEVEIOTHER!)
o I BLDITICHBEBRIRZPIRO BV E AL v T
e s ¥71& Crl+s: / — b7 v 7 %+ — 7 (checkpoint)
* Enter: fRfEE€— NITBAT
* Shift+Enter: £/L % %E{T L TRDEIMIZ

233 lREE—F

MERE — N TREIXTH — VY UDRERENT, ILVOMRENATRET Y, Cul DNRRVTFIIZD X HFA
ENET,

WEET— FTIE. L OLEDRIREITRD F5,
WEE— FTIE, UTOXIBfEEa~y PR ET,
 Ctrl+c: copy
e Ctrl+x: cut
o Ctrl+v: paste
* Ctrl+z: undo

Code £ TlE, LT — KT Shift+Enter Z AT 52, LADHDa— FRETEINT, RDELNMIZ
BEIL 3, Markdown LI 7 x—<v hENT, ROELVIIBEILET, XDOELTEa~vy FE—

Esc Ta~vy RE—RIZARDET,
Ctrl+s T/ — + 7' v 7 %+t —7 (checkpoint), ZHUIa~> KE—FOHE LR LT,

234 %H

ROUCNEFHEE—FICLT10/3 AT LTEITLTL X,

23.2, OV FE—F 202
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23.5 (G¥XE) Shift-Enter lcRIioh B o= =

Code /L C Shift-Enter # LT d KGR WVWE &, FHIZEALDEDEH DD

In [*]:

ERoEET, *PRCEEHEDOORVWEE, BOT7 A a2 LT, kernel (Python DA > X —7Y
&) ZEIEXETLIEEWN,

ZRTHRIEA Ve =X, AlEDDERHID7 4 a2 LT, kernel (Python DA > X —7V X) %ijL
BLELTLEEWN,

72z RO E5%ETT, BO7 A aryE2HLTL XN,

[ 1: while True:
pass

[ 1:
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[1]:

[1]:

[2]:
[2]:

[3]:
[3]:

[4]:

[4]:

[5]:

[5]:

CHAPTER 24

At T (set)

tw MZOWTHBHALET,
S

* https://docs.python.org/ja/3/tutorial/datastructures.html#sets

ty b (&S 13 VAP EARCEROER» BRSNS T -2 TS, £y b T,

HROEBRED DD A, FLERDIEREDLDHD FHE A,

URZS Rt V)]

oy FRERT 212 RO LS PRI CERZHA LT, HHFLLTOEI, HETE : TF—t

HZ X 2B HD L,

setl= {2, 1, 2, 3, 2, 3, 1, 3, 3, 1}
setl

{1, 2, 3}

type(setl)

set

ty POTF—&MT set THH., set [FHAALBEKTHDHD £7,
HAAHBEE set ZTHWTH Y PEERT 22D TEET,
set([2, 1, 2, 3, 2, 3, 1, 3, 3, 1D)

{1, 2, 3}

2Dy FERERT 256, ROXSICLET, ({3 TRZEOFHFENMELINET,)

set2 = set() # ZED+t v b
set2

set()

set2 = {} # ZZOftE
set2

{}

set Z VT, XFH. VAR MRETINREDPLY P2IERNT 2 ZEMNTEET,
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[6]:
[6]:

[7]:
[7]:

[8]:
[8]:

[9]:
[9]:

[10]:
[10]:

[11]:

[11]:

[12]:
[12]:

[13]:
[13]:

[14]:
[14]:

[15]:

Python 7O/ 53z >

J AFT

set([1,1,2,2,2,3])
{1, 2, 3}

set((1,1,2,2,2,3))
{1, 2, 3}

set('aabdceabdae')

{lal’ lbl’ ICI’ ldl, lel}
set({'apple' : 3, 'pen' : 5})
{'apple', 'pen'}

24.1 v FDIEFHIAHEIE

VR M RIS, ROBBL I3ty MIZHEMHRRET T,
len(setl) # HBEEMMT 5 ERE
3

X,y,z = setl # ZEMA
X

1

2 in setl # fEELAEREZRANETDLE 5 »DHE

True

10 in setl # FEELEREEESLEL1E S 1 DHE

False

10 not in setl

True

tv FOEZIZ, BHEMITOATOWEVDTA VFy ZAZBELTHOHTILIITEE A

setl[0]

TypeError Traceback (most recent call last)
/tmp/ipykernel_7949/2166654704.py in
----> 1 setl[0]

TypeError: 'set' object is not subscriptable

24.1. v bDOEHAHEE
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[16]:

[17]:

[18]:

[19]:

[20]:

[21]:
[21]:

[22]:
[22]:

[23]:
[23]:

[24]:
[24]:
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24.2 FH

XFH| str1 D51 LTEZ 6N &, strlilE& TN EERE (XFE, T 2bbEX 1 OXFY)) offEH
%3R3 EAEL check_characters Z1E L TL 723V (KXF /NI FIERFIL, AR—ZAPAFED 1 D8
A ET), 722 zIE, 'aabcec' IZiF 'a' & 'b' ¥ "' BEENBD T, check_characters('aabccc')
F3EIRLET,

UToRLD ... D2 ZA%EXHZ T check_characters(strl) Z/E L TL X W,

def check_characters(strl):

OV THREZER LR, LT A ZFEITL, EITHRD True I8482 Z e 2B L TLZE W,
print(check_characters('Onde a terra acaba e o mar comeAAc3Ara7a') == 13)

False

24.3 &8

HEdicl A5 LTEZ6NE &, dicl KEFFINTVS F—DOHE R T check_dicsize &
FERR LT &0,

UTFTDELD ... DE ZA%EXIZ T check_dicsize(dicl) #IER LT X\,

def check_dicsize(dicl):

LDRNVTIE R L 722, LT ORAZ2FETL, EITHERD True 12742 ZE 2R L T X W,
print(check_dicsize({'apple': 0, 'orange': 2, 'pen': 1}) == 3)

False

24.4 £5FE

BEDLy 25, NES - RES - ZEG - AMELRDLEGHAESTFHEL T,

setl = {1, 2, 3, 4}
Setz = {3, 41 5, 6}

setl | set2 # fIES

{1, 2, 3, 4, 5, 6}

setl & set2 # S

{3, 4}

setl - set2 # AL

{1, 2}

setl A set2 # XIHE

{1, 2, 5, 6}
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24.5 LEBER

B2 2 Ry 2 DIV HEERE 72 VT, 220ty b2HETLZZHTEET,

[25]: print({1, 2, 3} == {1, 2, 3}
print({1, 2} == {1, 2, 3})

True
False

[26]: print({1, 2, 3} != {1, 2, 3})
print({1, 2} '= {1, 2, 3})

False
True

=% <. FEOMOTUGHFREHEL X35

[27]: print({1, 2, 3} <= {1, 2, 3})
print({1, 2, 3} < {1, 2, 3})
print({1, 2} < {1, 2, 3}

True
False
True

[28]: print({1l, 2} <= {2, 3, 4}

False

246 Ty DXV YR
oy MZTBHBRRARXY v FREELE T, 2B, UTOXY v RZ2THENTT,

24.6.1 add

WBELRESELHZICEY MSBINL £9,

[29]: setl = {1, 2, 3}
setl.add(4)
setl

(291: {1, 2, 3, 4}

24.6.2 remove

FRELERZZ Y O OHIBRLET, ZOEEN LY PZEEATVWARWVWEES, =7 —1T&D T,

[30]: setl.remove(l)
setl

[301: {2, 3, 4}

[31]: setl.remove(10)

24.5. LEBUER 207



Python 70753 > J AF3

KeyError Traceback (most recent call last)
/tmp/ipykernel_7949/760318040.py in
----> 1 setl.remove(10)

KeyError: 10

24.6.3 discard

FREL-ERZ Ly 2 LHIBRLES, ZOEEIEY MEEATLRI LI I —ITRD FHA,

[32]: setl = {1, 2, 3, 4}
setl.discard(1l)
setl

(32]: {2, 3, 4}

[33]: setl.discard(5)

24.6.4 clear

ETOERRZHIFRL THNROE Y P 2ZIZLE T,

[34]: setl = {1, 2, 3, 4}
setl.clear()
setl

[347: set()

24.6.5 pop

Yy MBI URLZ I DOERETWMOH L E T,

[35]: setl = {1, 2, 3, 4}
print(setl.pop())
print(setl)

1
{2, 3, 4}

24.6.6 union, intersection, difference

MES - BES - ZES - WELRDLIXY v FHFEL X T,

[36]: setl {1, 2, 3, 4}
set2 = {3, 4, 5, 6}
setl.union(set2) # FIES

[36]: {1, 2, 3, 4, 5, 6}

[37]: setl.intersection(set2) # fEfES

[37]: {3, 4}
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[38]:
[38]:

[39]:
[39]:

[40]:

[41]:

[42]:

[43]:

[44]:

[45]:
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setl.difference(set2) # ~AHEH

{1, 2}

setl.symmetric_difference(set2) # Fi#iE

{1, 2, 5, 6}

24.7 &H

PEED XL E D & 75 5 T4 str_engsentences 2358 L THZ b7z ¥ ¥, str_engsentences HIZH
F N 2 HEEOREERE K T RIE count_words2 Z{ERL L TL 72 &\,

LFDELD ... D ZAE2EEZ T count_words2(str_engsentences) F/ER L TL 72 &\,

def count_words2(str_engsentences):

LDV TIE R L 7R, T ORA2FTL, EITHERD True 12742 ZE 2RI L T X W,

print(count_words2('From Stettin in the Baltic to Trieste in the Adriatic an iron,
—curtain has descended across the Continent.') == 15)

False

24.8 FE DRE

def check_characters(strl):
setl = set(strl)
return len(setl)
#check_characters('Onde a terra acaba e o mar comeAAc344arza')

def check_dicsize(dicl):
return len(set(dicl))
#check_dicsize({'apple': 0, 'orange': 2, 'pen': 1})

F3 len IFHEFEIIH L THF—DHEERITDOT, £y P 2fSBEIHD THA,

def check_dicsize(dicl):
return len(dicl)

def count_words2(str_engsentences):

strl = str_engsentences.replace('.', '') # fAJii a2 HIfRd 2
strl = strl.replace(',', "")
strl = strl.replace(':', "")
strl = strl.replace(';', "")
strl = strl.replace(C'!', "")
strl = strl.replace('?', '")

listl = strl.split(' ') # FJGARZHIRL 2 XFF %, HEEZ LI1TV R MTIEAT 5

setl = set(listl) # VA M 2HEA/ICEM L CTRICERZ 101Xk H3

return len(setl)
#count_words2('From Stettin in the Baltic to Trieste in the Adriatic an iron curtain,
—has descended across the Continent.')
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[1]:

[1]:

[2]:

CHAPTER 25

A Fl

BRICOVWTHAL £7,

EHOBREVHLEE, EBELE> 2 L TWAEE, ZOEROFTHRUIHTZ T, ERDOHPT
ERMECHETHEICR ST, tMoBEERH LU TRBNICRECHTEHEED ., BRFCELICEEZNE T,

MR L2175 Bz, BIREBE W0 E T,

HIFBEEIE. FEAE T L) X2 0F0RICE L TVWE S,

SrEIRIG Lk, I Z A S ST /N X 7Rk

EETHEILTWE, Hx0/NSRHERBENT, 2002 EMRT 2 2 e CHRERKEZBEL X 57375
FefELEd, nEHaoE 2, B TS 20 780t KAWL E T, AmBEEIC &

B EIfiR O WA RIEIE, ROED T,

def recursive_function(...):
if RERE DOHE :
IR N U % 8 % 7 WAL

else:

RO L% G (RO S ERMA RO ARE(T5)

DU, AmBIRe - 20 OFl 2 N O RTuwERL & 5,

25.1 BImEAHOA : EEFHI X M EEFD X b

# ASIDOCFH| DEEGHEE ) A b %R A% prefixes
def prefixes(s):
if s ="'
return []
else:
return [s] + prefixes(s[:-1])

prefixes('aabcc')
['aabcc', 'aabc', 'aab', 'aa', 'a']
# ANOXFHNOERER Y R %R 5B suffixes

def suffixes(s):
if s == "":

(continues on next page)
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[2]:

[3]:

[3]:

[4]:

[4]:

[5]:

[5]:

Python 70753 > J AF3

(continued from previous page)
return []
else:
return [s] + suffixes(s[1:])

suffixes('aabcc')

[laabccl’ 'abCC', 'bCC', lccl’ lcl]

25.2 BIRREHDHF : NERDFE

# ASIDJE base & FHEH expt 7 5N & R%FH T 5 B power
def power(base, expt):
if expt == 0:
# expt DB 072513 1 %KRS
return 1
else:
# expt % 1 D3 DS LKA S power IZHE L, HRININEREGH
# (2%(2*%(2%....*1)))

return base * power(base, expt - 1)

power (2, 10)
1024

—fRiC, FRLEE, DR L LT EL ZENTEET,

# NEZRROFHHEZHED IR LTI - 74
def power(base, expt):
e=1
for i in range(expt):
e *= base
return e

power(2,10)
1024
BRI B VTR, BDIBRLDOADRRINCEHETEZ 2 Z e 20 TTH, FHTEMERIIZI 5T

B, HRIICERL D mART VI — FTHRNBET AT XL 2B TEL DD ET,
et ZE. RIORITRERFRZ, LRI D b@EERT LTV XA TI, FHHEO Rl LIZIRTI,

# NERLEHET2EFERT LY XL
def power(base, expt):

if expt ==

return 1
elif expt % 2 == 0:

return power(base * base, expt // 2) # x**(2m) == (x*x)**m
else:

return base * power(base, expt - 1)

power (2, 10)
1024
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[6]:

[7]:

[7]:

[8]:

Python 70753 > J AF3

25.3 BIrEHOH : v—2V—F

=YY — ME RN SERHAE T LY AT, UTO XS5 ICHIRBEETHET 2 2 enTEET,

# =Y — 2TV, HREE n 2KT
def merge_sort_rec(data, 1, r, work):
n=20
ifr-1<=1:
return n
m=1+( -1) // 2

nl = merge_sort_rec(data, 1, m, work)
n2 = merge_sort_rec(data, m, r, work)
il =1
i2 =m

for i in range(l, r):
froml = False
if i2 >= r:
froml = True
elif il < m:
n=n-+1
if data[il] <= data[i2]:
froml = True
if froml:
work[i] data[il]
il = i1 + 1
else:
work[i] data[i2]
i2 =12 + 1
for i in range(l, r):
data[i] = work[i]
return nl + n2 + n

def merge_sort(data):
return merge_sort_rec(data, 0, len(data), [0]*len(data))

merge_sort ¥, 52X 6NHFEA > T L —ATY — T2 diz, HKOEEEIRL £3, merge_sort
X, HIREE merge_sort_rec ZM-UH L %7,

merge_sort_rec(data, 1, r, work) X, fit¥ data DA VT v Z AN 1 MU ETr Kh/hEnweZsr%
\/'_ ]\ Lij_o

s HEN 1 OB VEZFEMHLEEA,
¢« Z5TRUINZ 126 rETOERZFTCLTZEAZRZHRINIY —FLET,

o ZORIREZEEH OIS work WCIHFZRL 2B H6a—L%F, ZORMEE~—Y (BFE) e
ﬂ\i j_o

o P21, work 25 data WEREZREL 9,
merge_sort_rec \ZHTEHE 2HEFEFHLTVWETOT, BDIBL TIRBEZICIHEETEIEA,

import random
a = [random.randint(1,10000) for i in range(100)]
merge_sort(a)

536
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[8]: [67,
251,
307,
492,
645,
825,
1001,
1038,
1084,
1167,
1282,
1291,
1318,
1431,
1467,
1468,
1504,
1554,
1703,
1769,
1780,
1785,
2066,
2075,
2112,
2239,
2366,
2771,
2858,
2873,
3175,
3352,
3555,
3767,
3770,
3940,
4000,
4023,
4286,
4410,
4423,
4435,
4623,
4790,
4887,
4989,
5097,
5213,
5214,
5237,
5308,
5415,
5489,
5748,
5771,
5916,
6109,

(continues on next page)
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6290,
6388,
6393,
6442,
6582,
6704,
6885,
6895,
6922,
6924,
6965,
7020,
7116,
7139,
7176,
7182,
7343,
7349,
7370,
7572,
7816,
7882,
8268,
8311,
8547,
8552,
8625,
8714,
8809,
8842,
9029,
9075,
9190,
9344,
9486,
9579,
9586,
9600,
9701,
9723,
9815,
9865,
9933]

(continued from previous page)
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CHAPTER 26

A7 7 — Z onit

F3EFETICHRALEHED T — 21005 2 BRI O OWTlI F 5,
S5E

* https://matplotlib.org/tutorials/introductory/pyplot.html#sphx- glr-tutorials-introductory-pyplot-py ~ (En-
glish Only)

matplotlib IZDWTIX, S-matplotlib (5 L WEIHA D D £ 3

26.1 matplotlib

Python TIXAIf{LD7=d DRk 4 AFHASHE IR TVE T, T I TRERHELFHEINA, / -+ T v 2
FTCEGCEIER T % matplotlib I DWW Tl % 3, matplotlib ZFIH 3 212135 5 [ETHLD
EF2ES 2OV THHIBZDLERDH D FTH, F20EEHEIETT —XIZOWTEITERDTIE,
BRIADEFN— a YOMFEPHEL VW EBONEITDT, ZOBTY AL - BELITT2RILYZ
TERREBTAHAET, LEP->T, ZITREY 2—LDFEVHIZOWTIERIHHALEE A

matplotlib DH1% /) — b 7'y 7 THRREBBITE. LUT % Code BV T 1 HZWFEITL 9, %matplotlib
DI THELIXEIPYI ARV R EMUET,

%matplotlib inline

E 52 matplotlib €Y 2 — N ZFARALROUIS 70 75 AOBHETITSRERDH D 7

import matplotlib.pyplot as plt
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[2]:

[3]:
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26.2 ITihuigo >

1sl = [1, 4, 9, 16] LWVWomBEZERL T3V A MRITNESF 7 TERT 31T, KD XK S I2fT0»

95

import matplotlib.pyplot as plt
1s1 = [1, 4, 9, 16]
plt.plot(lsl)

plt.show()

15_

14 1

12_

00 05 10 15 20 25 30

TR S 7 R EBFRREE 21213, plt.plot ZEDIRL %3,

import matplotlib.pyplot as plt
1s1 = [1, 4, 9, 16]

1s2 = [8, 7, 6, 5]
plt.plot(lsl, label='1st plot')
plt.plot(1ls2, label='2nd plot")
plt.show()

lE_

14 -

]_2_

lu_

00 05 10 15 20 25 3.0

26.2. ITINIRT>7
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26.3 B

B Z R X 5121&, plt.scatter IZZNEFNDRUTKHIGT 2K, BEREELZ VX M TEZET,
ZD2200DY A MOEFEBUIFR L TRITIUIRD £ A,

[4]: import matplotlib.pyplot as plt
x = [5, 10, 15, 10]
y = [10, 5, 10, 15]
plt.scatter(x,y)

[4]: <matplotlib.collections.PathCollection at 0x7f7c9be39a90>

[ ]
14
12 4
1049 = [ ]
B 4
6
[ ]
T T T T T
B 8 12 14

26.4 #EJ 57

W25 7% FREE 51213, plt.bar IKFEFEE, EX A VRMTHEZET, ZD22o0DY R FDOEHEK
BFECTRIIUIRED ERA. UToRITI, FERTY 7 7 %2RREHE 3 72D/ % f# - T
WETS,

[5]: import matplotlib.pyplot as plt
x = [1, 2, 3, 4]
y = [10, 30, 40, 15]
plt.bar(x,y)

[5]: <BarContainer object of 4 artists>

_qu_

35

30_

25 1

20 1

05 10 15 20 25 30 15 40 45
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n

>»J AR

B2EEE 3 ETIESCFEA, HEICOWTELE L, XFHEF—, BEEEL TAHERB S 7T
AL 9, 518, KEHICIEF—2 oL LTERREINET,

[6]: import matplotlib.pyplot as plt
d = {'apple':10, 'banana':30, 'orange': 40, 'kiwi': 15}
x = [1,2,3,4]
plt.bar(x, d.values(), tick_label=list(d.keys()))

[6]: <BarContainer object of 4 artists>

40_

35 A

30_

25 1

20 1

apple banana arange kiwi

[ 1:
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CHAPTER 27

ACSV 774 1DAHN

CSV 7 7 A VD AHINZOWTHHAL £3,

e

* https://docs.python.org/ja/3/library/csv.html

27.1 CSVRER &lT

CSV &R ¥ & “ comma-separated values ” DHET, HEDEZ 2>~ TRY-> TR 3T 3 7 7 £ AR
T7,

A EAExcel BfioT=Z e B3H B e BVETA. Excel TE 1 2D 1 2DE BESXFERE) 2
A5 TWT, ZOMDOEILDOME L IZHAITITKRZ FF L,

ZRERUT & 51T, CSVIERTR, , (ar=) TRYISGNALERZIZNEZMILOME LTRbh £ 3,

R —NDX U N—F—ZBEZ e BEZEL &9, X oA=& T#AR—E ¥ TUEIET)
D2HT, FAEN TRA) =y 7 32— THEH) 2L TEELVEEVE T,

RTRTEZART—XTY,

ID K% v x—24 | HEH
userl | 35KR—EF | £ Fm— pN="
user2 | IWHAET | 37z iR

h%E CSVERTERIT RO LDk T,
‘userl’, BAAR—ER) 4 Fa—", [RE Cuser2’, IHHIET, 37k 20, &R
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[1]:

[2]:
[2]:

[3]:
[3]:

[4]:

[5]:
[5]:

[6]:
[6]:

[7]:
[7]:

[8]:
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27.2 CSV 7 7 1 L DFRHIAPH

CSV 7 7 A NERAEETEICNE. T7ANVEF—T VLT, FDIT7ANFT TV 27 b6, CSV Y —
REED FT,

CSVU—H L3, CSV 77 ANNE T —REHAALTDDF TS =27 P T, ZOFTI=7 FDRXY v
FZIFOHET ZEIZED, CSV 77 A N6 T =R G AL I DB TEET,

CSV U —&%2EB3121E. csv WS ET 2—)LD csv.reader L WO BEEIC 7 s ANFA T2 7 F2EL
3

722 2. ROEIRFETTEINDG CSV 7 740 small.csv ZitARAATAEL & I,
0FE 151 2%H 13518 |4%H
1112]13]14]15211222312412531]32133|34]|35

import csv
f = open('small.csv', 'r'")
dataReader = csv.reader(f)

DX TV bbb AT L—&T, next LWLWOBABENUOHET I A TE T,
next (dataReader)
['11', '12', '13', '14', '15']

ZDEIICLTCSV 774 u%dHire. CSV 7 7 A NDETDT—ZBXFHDY R b o TREN
9,

next(dataReader)

[|21|’ 122|’ |231’ |24|’ |25|]
row = next(dataReader)

row

[l31l’ 132|’ |33|, |34|’ |35|]

row[2]

|33|

g2 ' THOR TV REAE, BETIERIXXFH e LTIHROATWSDT, ZOFFiHEIMHHT S Z
EIMTEERA,

XFHN DB 2 RTIHE. int BRI X o TXFANZBEBICEWT 2 Z e B TEET, XFHW N &
AT float B CIFEV MRS EIENC LWL, XCFHNBIEREB R TIHEIX complex B THEZLRITE
LE75,

int(row([2])

33

77 ANDEDD FTELZLRIC next BZFTT 2L, TOLICLI—DBRoTEET,

next(dataReader)

StopIteration Traceback (most recent call last)
/tmp/ipykernel_8417/2968410705.py in
----> 1 next(dataReader)

(continues on next page)
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[9]:

[10]:

[11]:
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(continued from previous page)
StopIteration:

T7ANEFENEDboSL 70 —XFT3 2 EENRVEICLEL D,

f.close()

27.3 CSV 7 71 ILICxtd B for X

CSVU—ZH A TL—RTTDT, for XD in DRICEL e B TEXET,

for row in dataReader:

BHIRL DK/ AT v 7T, next(dataReader) MIEUSH XN T, row 27 DIEDERE X, for XDH LD
FIranE 3,

f = open('small.csv', 'r'")

dataReader = csv.reader(f)

for row in dataReader:
print (row)

f.close()

[llll’ 1121, |131’ ll4l’ llsl]
['21", '22', '23', '24', '25']
[l31l’ 132|’ |33|, |34|’ |35|]

27.4 CSV 7 71 ILICx T % with X

PUF I with XA - 7261 T5,

with open('small.csv', 'r') as f:
dataReader = csv.reader(f)
for row in dataReader:

print (row)

[llll’ '12', |13|, |14|’ |15|]
[|21|’ 122|’ |231’ |24|’ |25|]
[131|’ 1321, |33v’ |34|, 135|]

275 CSVI 71 ILDEEIAH

CSV 7 7 A WBAERR L TEZIALICIX. CSV 54 2 —%1ED £3,

CSVSAA—rid. CSV 77 ANZEoTT— X 2EERADODF T2 M T, DX TV b
DAYy REMRUHTI2ICED, F—ZMNCSVIERTT7 7 A MICEERATRE T,

CSV 94 2 —%/EBIT1E. csv EWVWIET 2 —)LD csv.uriter LWHIBEEIC 7 7 AN TV 27 M2
L9, 22T, ¥AEBIFUNDOT (2 ZIBRHAEBLTREARET) 2EZAAL - HEHL
FTAEICIE. XFa—F (72 213 encoding="utf-8"') #EEL. F-EZHLOBIIZX 512847
I— F ¥ LT newline=""' ZI5E LRV XXFLITI AL 2A[REMEDH D $ 5,

27.3. CSV 7 7 LICXT B for X 222




[12]:

[13]:

[14]:
[14]:

[15]:
[15]:

[16]:

[16]:

[17]:

[18]:
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f = open('out.csv', 'w', encoding="utf-8', newline=

dataWriter = csv.writer(f)

dir(dataWriter)

['__class__"',
'__delattr__"',
__dir__",

doc__"

——eq__",
__format__",
__ge__",
__getattribute
—gt__",
'__hash__",
__init__",
__init_subclass__",
_le__",

l__lt__l ,
ne__"'

__new__",
__reduce__",
__reduce_ex__",
__repr__",
__setattr__"',
__sizeof__",
'__str__"',

' __subclasshook__"',
'dialect’,
'writerow',
'writerows']

dataWriter.writerow([1,2,3])

7

dataWriter.writerow([21,22,23])

10

FEXIAALE-FOHES, 77 A0 0Kbob670-XF5Z2ENRVEIITLEL XD,

f.close()

PLAAAD L E AR, with XE/#S 2B TEET,

with open('out.csv', 'w', encoding='utf-8', newline='"') as f:

dataWriter = csv.writer(f)
dataWriter.writerow([1,2,3])

dataWriter.writerow([21,22,23])

275. CSV 771 ILDEERAH
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[19]:

[20]:
[20]:
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27.5.1 FRD7BOKE

tokyo-temps.csv &, KRTDA—T > F—ZnbXxvra— KL, HEOT7HOEEHKIED T —
EWA->TVET,

http://www.data.jma.go.jp/gmd/risk/obsdl/

A8 FTHDE 2512 1875 £ 7 HOFHXIEMB A-TED, MUT, 2016 £F T, 121728127 HOFEHK
BN 2 TWET,

LIFiE. ZhzEED H3 Python Offifika— RT3,

import csv
with open('tokyo-temps.csv', 'r', encoding='shift_jis') as f:
dataReader = csv.reader(f) # csv U — & Z{EL
n=0
year = 1875
years = []

july_temps = []
for row in dataReader: # CSV 7 7 A LDH G % 1173 DfiAiAA
n = n+l
if n>=48 and (n-48)%12 == 0: # 48{THPHBEULHT 12 2H ZLIT if NZHET
years.append(year)
july_temps.append(float(row[1]))
year = year + 1

T7ANEBF =TT B EIZ, ¥F—Y— F58D encoding BEEEINTVWET, TD77ANiF
Shift JIS ¥ WS 3 Fa— RTEINTVE D, ZOF[T. 774 L0HE (XFO—R) 2IEELE
3, 'shift_jis' (X Shift JIS ZEKL F3, Zoflic, 'utf-8' (UTF-8, T74:b5HE v b D Unicode)
BHDET,

ZH years IZEDEF], ZH july_temps ([IHET 2ED 7 HDOEHKIBOESNFREX N F T,
years

[1875,
1876,
1877,
1878,
1879,
1880,
1881,
1882,
1883,
1884,
1885,
1886,
1887,
1888,
1889,
1890,
1891,
1892,
1893,
1894,
1895,
1896,
1897,
1898,
1899,

(continues on next page)
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(continued from previous page)

1900,
1901,
1902,
1903,
1904,
1905,
1906,
1907,
1908,
1909,
1910,
1911,
1912,
1913,
1914,
1915,
1916,
1917,
1918,
1919,
1920,
1921,
1922,
1923,
1924,
1925,
1926,
1927,
1928,
1929,
1930,
1931,
1932,
1933,
1934,
1935,
1936,
1937,
1938,
1939,
1940,
1941,
1942,
1943,
1944,
1945,
1946,
1947,
1948,
1949,
1950,
1951,
1952,
1953,
1954,
1955,

(continues on next page)
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(continued from previous page)

1956,
1957,
1958,
1959,
1960,
1961,
1962,
1963,
1964,
1965,
1966,
1967,
1968,
1969,
1970,
1971,
1972,
1973,
1974,
1975,
1976,
1977,
1978,
1979,
1980,
1981,
1982,
1983,
1984,
1985,
1986,
1987,
1988,
1989,
1990,
1991,
1992,
1993,
1994,
1995,
1996,
1997,
1998,
1999,
2000,
2001,
2002,
2003,
2004,
2005,
20006,
2007,
2008,
2009,
2010,
2011,

(continues on next page)
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(continued from previous page)

2012,
2013,
2014,
2015,
2016]

[21]: july_temps

[21]: [26.
24,
26.
26.
26.
24,
24,
24.
23.
23.
23.
25.
23.
24,
23.
23.
24,
25.
25.
26.
22.
24,
22.
25.
23.
22.
22.
21.
23.
24,
23.
23.
22.
22.
24,
23.
24,
24,
23.
25.
24,
23.
25,
26.
23.
26.
24,
25,
24,

(=]

S @D WEFR O NUOUNUIWWUIK WRNUIWOobLNODORODONUOUOUREFRPROWNOULPAAUUOR R, RARNDNSNRLR S UVIW

(continues on next page)
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(continued from previous page)

26.
23.
24,
26.
23.
25.
26.
21.
25,
26.
23.
24,
24,
26.
25.
26.
26.
23.
27.
25,
25.
22.
26.
25,
26.
25.
26.
24,
24,
24,
22.
27.
24,
24,
24,
26.
25.
27.
25.
25,
25.
24,
24.
26.
24,
25,
25.
25.
25.
26.
23.
25,
23.
25.
27.
25,

NooOwoOOdbh R NMNODPPIDNWDARNUUNREAROFR OB NOWNWWULIWEENDNMNO R TN OUTD WUOWOONOWOOURSDODN R

(continues on next page)
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(continued from previous page)

23.
26.
23.
23,
26.
26.
23.
27.
22.
24,
25.
26.
25,
22.
28.
26.
26.
26.
25,
25,
27.
28.
28.
22.
28.
25.
25.
24,
27.
26.
28.
27.
26.
27.
26.
26.
25.

NOOWh W wWwehdh OO uvulodo I NOWWONDM WUILNNREFE AR OWNOORE WO

S
—_ -

CITIRFLSHMALEEAN, BERRICE2 74974 27 %1ToTAHAEL & 5o

[22]: import numpy
import matplotlib.pyplot as plt
%matplotlib inline

fitp = numpy.polyld(numpy.polyfit(years, july_temps, 1))
ma = max(years)

mi = min(years)

Xp = numpy.linspace(mi, ma, (ma - mi))

[23]: plt.plot(years, july_temps, , Xp, fitp(xp), '-")

plt.show()
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[24]:
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28 o .
27 - . N ) ..
261 +f . wol ton ARy
#q =" _ . . . e )
L .

23 - A . .
22 - . .

1880 1900 1920 1940 1960 1980 2000 2020

27.6 #E

1. tokyo-temps.csv Z#HAAA T, FATHERBEL 7 HOKIRDAD 5755 'tokyo-july-temps.csv'
EWVWIHHHEID CSV 7 7 A VEMER L TL IEX W, PHBHFIL 1875 225 2016 £ T LT,

2. fERX L 7= CSV 7 7 4 )L % Excel THtAATIr L ¥ 5723 ERL TLZE W,

UTFDENMZIE>TT AR LTLEEY, (years ¥ july_temps DIEAZDEFLHELTVET,)

with open('tokyo-july-temps.csv',
i=20
dataReader = csv.reader(f)
for row in dataReader:
if int(row[0]) !'= years[i] or abs(float(row[1])-july_temps[i])>0.000001:
print('error', int(row[0]), float(row[1]))
i+=1
print(i== 142) # 1875405 2016 FEF T 142 EM DT — X B3 H 3133 T

'r', encoding='shift_jis') as f:

True

27.7 &E

BT —RZDAENPBID CSV 7 7 A VDHHETEZITENS & ZD CSV 7 7 A VDETRHAAATEEL
DYRAMEED., 774NV EHRONEE, ZOL5RVRAMDY R b L TGRTEE csv_matrix(name)
FERLTLEE N,

7o ZWEX ETHW small.csv IZIERDE S BRT—=EBA>TVWET,
0%FIE [ 151H [2%51H |3%5IH |45IH

1111213 [141152112212312412531132133134|35

2D small.csv DHAHEIVTIEE LTEZ 6NT5E.

[f11, 12, 13, 14, 151, [21, 22, 23, 24, 25], [31, 32, 33, 34, 35]]

VWS VR MEIRLET,
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[25]: def csv_matrix(name):

UTOEMIE>TT AR LTL X,

[26]: print(csv_matrix('small.csv') == [[11, 12, 13, 14, 15], [21, 22, 23, 24, 25], [31, 32,
33, 34, 35]1)

False

27.8 BB DORE

0onU

[27]: with open('tokyo-july-temps.csv', 'w', encoding='utf-8', newline='') as f:
i=20
dataWriter = csv.writer(f)
for i in range(len(years)):
datalriter.writerow([years[i], july_temps[i]])

[28]: def csv_matrix(name):
rows = []
with open(name, 'r') as f:
dataReader = csv.reader(f)
for row in dataReader:
rows.append([int(x) for x in row])
return rows

[ 1:
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[1]:

[2]:

CHAPTER 28

A Bokeh 71472

Bokeh 74 77 VIZOWTHIAL £75,
B#
* https://bokeh.pydata.org/

Bokeh &, 77— & %0t T 272D 4 75V TT, bokeh T 2 — L% Hiolz, HARWRTT 7D
EIZOWTHAL 5,

28.1 ¥ 57

Bokeh 74 7Z U{HH LT 7 ZHH$ %1213, bokeh.plotting DET 2 —L% A VKR—bFLEFT, FHAR
W7o 7 OffiE%E 7 — ~ 7w 7 L TIT512id, REZ4R S % bokeh.plotting. figure(), KEZ RS
% bokeh.plotting.show(). Hi/1%e% / — b 7w 7 FICEE T % bokeh.plotting.output_notebook()
HBHIUITET TS, . output_notebook ) FHmANIIFUHI TN FE T,

72 7T T 2 57— RFEYE WS Z 202D, numpy Y 2 — b HETA VR—-PLET,
import numpy as np

from bokeh.plotting import figure, output_notebook, show
output_notebook()

Data type cannot be displayed: application/javascript, application/vnd.bokehjs_load.v0+json

R, figure( H%RF Figure 7 7 AD line() XV v FEH-T, VA NOBEZOHEL y #iDfEE LT
7o 7% FELTHET, yEHIOMIHIET 2 x HIOfEIX. VA MDOBEZEDA Ty 7 AL LTVET,

# 70y hFHT—X

d=10[0, 1, 4, 9, 16]

p = figure(Q)

p.line(range(len(d)), d) # 5 155 x i, 55 2 5% v il
show(p)
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[3]:

[4]:

[5]:

[6]:
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(continued from previous page)

Data type cannot be displayed: application/javascript, application/vnd.bokehjs_exec.vO+json

line() XY v F (RUOMEOHEA XY v F) T, F—7— F 5| FZ £ 7,

p = figure(Q)
p-line(y=d, x=range(len(d)))
show(p)

Data type cannot be displayed: application/javascript, application/vnd.bokehjs_exec.vO+json

RITRT IO, BED 7% Fe DTy bLTHRRTEIEDTEET, Ry T3 X Yy RTIE
275 7 DEEDOALIEOMESEE . 1ine_color 51 line_dash 5 THEETE %3, *7-. legend_label
SIBICEERET 2. 7y b L7 70 HNCERE T, 5IBOFME Figure line DR— (J53E)
PHSRLTLIEE N,

data = [0, 1, 4, 9, 16]

x = range(len(data))

p = figureQ)

p-line(x, x, line_color='blue', legend_label="'linear', line_dash="dashed")
p-line(x, data, line_color='green', legend_label='quad', line_dash="dotted')
show(p)

Data type cannot be displayed: application/javascript, application/vnd.bokehjs_exec.vO+json

figure) B D518, IO TP, I T7DXA MV EFRETEET, Tuy bEERI T 7 EIC
BERZWVE Z1TE, circle) XY v FR cross() XV v RTRIABOHPLTFEZEBMTHFIZ I VTS,

p = figure(x_axis_label="x", y_axis_label="y', title='Linear vs. Quadratic')
p-line(x, x, line_color='blue', legend_label="'linear', line_dash="dashed')
p.circle(x, x, color="'blue', line_width=5)

p-line(x, data, line_color='green', legend_label='quad', line_dash="dotted')
p.cross(x, data, color='green', size=16)

show(p)

Data type cannot be displayed: application/javascript, application/vnd.bokehjs_exec.vO+json

BOHENF IR THS TRD 2 DIEHEITT, BIMHbNZ2BDY A MLy b2 LT, #txhT
WEF, Rk, d3 @D Categoryl® EWHEEHD 3 ALy P ZHVWTWET, X, palette DR—Y
EBIRLTLIZE W,

from bokeh.palettes import d3

c = d3['Categoryl0'][3]

p = figure(x_axis_label="x", y_axis_label="y', title='Linear vs. Quadratic')
p.line(x, x, line_color=c[0], legend_label='linear', line_dash="dashed")
p.circle(x, x, color=c[0], line_width=5)

p-line(x, data, line_color=c[1], legend_label="quad', line_dash="dotted')
p.cross(x, data, color=c[1], size=16)
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[7]:

[8]:

[9]:
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(continued from previous page)

Data type cannot be displayed: application/javascript, application/vnd.bokehjs_exec.vO+json

o7 HETA A ED TRy MIEHEPT I CEEOMBRD 7 7 RERTZ e TEE T, KD
FIClX. numpy £ 2 —L D arange() BEHNT, —7 225 7 O#if% 0.1 %A T x BIOEZEY) &
LTHEFLTVET, 20 x lofEic LT, numpy £ 22—l D cos() BF Y sinQ BIERAVT, y
HIOEEZ ZNENHER L, cos h— 78 sin h— 7 Z2HfE L THET,

# 7770 xOEL 7% 2B
X = np.arange(-np.pi, np.pi, 0.1)

# LECECH% cos, sinBABUCTEL, yHioE L U CHiHE

p = figure(title='cos and sin Curves', x_axis_label='x', y_axis_label="y')
p-line(x, np.cos(x), line_color=c[0])

p-line(x, np.sin(x), line_color=c[1])

show(p)

Data type cannot be displayed: application/javascript, application/vnd.bokehjs_exec.vO+json

Tay FO-ELZIT e, HREREZOLREEDEL ZETHESINTVS Z bR £,

X = np.arange(-np.pi, np.pi, 0.5)

p = figure(title='cos and sin Curves',6 x_axis_label='x', y_axis_label="y"')
p-line(x, np.cos(x), line_color=c[0])

p-line(x, np.sin(x), line_color=c[1])

show(p)

Data type cannot be displayed: application/javascript, application/vnd.bokehjs_exec.vO+json

28.1.1 5704 : V—Fr7ZILId) X LICET S LEREIE

import random

def bubble_sort(lst):
n=20
for j in range(len(lst) - 1):
for i in range(len(lst) - 1 - j):
n=n-+1
if 1st[i] > 1st[i+1]:
Ist[i + 1], 1st[i] = 1st[i], 1lst[i+1]

return n

def merge_sort_rec(data, 1, r, work):
if 1+1 >= r:
return 0
m= 1+(r-1)//2

nl = merge_sort_rec(data, 1, m, work)
n2 = merge_sort_rec(data, m, r, work)
n=20
il =1
i2 =m

(continues on next page)
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[10]:

[11]:

[12]:
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(continued from previous page)
for i in range(l, r):
froml = False
if i2 >= r:
froml = True
elif il < m:
n=n-+1
if data[il] <= data[i2]:
froml = True
if froml:
work[i] = data[ill]
il = i1 + 1
else:
work[i] = data[i2]
i2 =1i2 + 1
for i in range(l, r):
data[i] = work[i]
return nl+n2+n

def merge_sort(data):
return merge_sort_rec(data, 0, len(data), [0]*len(data))

X = np.arange(100, 1100, 100)

bdata = np.array([bubble_sort([random.randint(1,10000) for i in range(k)]) for k in._
—X])

mdata = np.array([merge_sort([random.randint(1,10000) for i in range(k)]) for k in x])

p = figure(title='bubble sort vs. merge sort', x_axis_label="number of items', y_axis_
—label="number of comparisons')

p.-line(x, bdata, line_color=c[0])

p.circle(x, bdata, color=c[0], line_width=5)

p.line(x, mdata, line_color=c[1])

p.circle(x, mdata, color=c[1], line_width=5)

show(p)

Data type cannot be displayed: application/javascript, application/vnd.bokehjs_exec.vO+json

28.2 #fh

MR OMEIZIZ, D78y % marker 5|8 TIEET X % scatter() XV v RMEHTT, DITT
E 7YX LITAER LT 20 HOERD 572 205 x. y DFEROMEDMHAZ KL LT Ry b LEAm
MEFRRLET, 7By FF5ROY—AEME L, size 5EITARE S %, alpha 5B TERAEZRE L
TVET,

# 7770 xHOEE 75 A0
X = np.random.rand(20)
# 7770 yOfEE 7% 2B
y = np.random.rand(20)

p = figureQ)
p.scatter(x, y, marker='circle', size=16, alpha=0.5)
show(p)
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[13]:

[14]:

[15]:
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Data type cannot be displayed: application/javascript, application/vnd.bokehjs_exec.vO+json

INERULZZ 713, HiZcircleQ XYy FT7Ry b2 352 THRETEE T,

p = figure(Q)
p.circle(x, y, size=16, alpha=0.5)
show(p)

Data type cannot be displayed: application/javascript, application/vnd.bokehjs_exec.vO+json

28.3 I ST

W75 713 vbarQ XV vy FZAWTHEITEZ $9, ROFITE, 7 X LEKRLE 10 HOESRED S
72 BEA y DB BERDMEEMDOES S 7 THERRLTVET, x & x# ETHRZ I 70— E%
RLTVWET, ZIZTiE. numpy £ 22—/ arange() BAEZHWT, 155 10 OHiFH% 1 Z AT x #f
EoN— R M7E Y UTEYZ EfH L TS,

# x il L CHEOIIME & 72 2 A
X = np.arange(l, 11, 1)

# 7770 yofEL % 5EA
y = np.random.rand(10)

p = figure(Q)
p.vbar(x, 0.5, y) # & 2 5|50%iE
show(p)

Data type cannot be displayed: application/javascript, application/vnd.bokehjs_exec.vO+json

284 EX IS L

b2 b 27T AOHHENICIE. quad) XY v FAMENTT, XOHITIE. numpy.random.randn() %% H
WT, IERSICHED < 1000 EOBEDEZ D & 72 2HE5 2 FAE L. numpy.histogram() Bz # - T
20D AL AN T LA L TOWET, ZOFEMREL. quad) XY v FEffoT, #f
HLTWET, EroifzRLed<35X512, line_color ¥ fill_color (F7 #/L M) ZHlD
WICLTVWET,

# [ERIICED < 1000 HDBUED EZEH 5 74 5 B

d = np.random.randn(1000)

# numpy.histogram T 20 D ¥ 27 E|

hist, bin_edges = np.histogram(d, 20)

p = figure()

p.quad(top=hist, bottom=0, left=bin_edges[:-1], right=bin_edges[1:], line_color="white
', alpha=0.5)

show(p)
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(continued from previous page)

Data type cannot be displayed: application/javascript, application/vnd.bokehjs_exec.vO+json

285 E—kvv7

R, BHERICHIE LT, b=~y FOMBETEZRL T, ROFIE, 10x10 DRI 0.0 MLk
1.0 RiGOEBMDIREZE D YT, ZOEIIGLLBETE sk — b3y I TF, ZITRE, ThETL
EoT, x . y#l, BED 3 ODEINEICLD $F, # I T. bokeh.models.ColumnDataSource %!
ZHOWT, Z20320#%, 'x' - 'y' - 'T' OB ERoLRT—XEWELTVET, ZORT—XOH
FZiE, 7-1 THHT % pandas dIFEZ F 5,

b— by I T RERIGUERO S 2 BRSBTS, £ 2T, @l L EZ MG % bokeh.
models.LinearColorMapper %! mapper Z¥#{H L £ 3, rect() XV v FTIX. KT —XDEMNEZ SR
LTHIEILTWES, k., BF—XDE%S mapper IHEAH L TAKELLIELZDDEHWEZ T, &
B U B IR EBH LTV E S, RIS, HEONEZDON 7 —N"—24R LT, AREEBELTVWETD,

from bokeh.models import LinearColorMapper, BasicTicker, PrintfTickFormatter,..
—ColorBar, ColumnDataSource
from bokeh.transform import transform

# 1017 105D 7 ¥ & L BZHE D 575 5175

n =10

data = np.random.rand(n*n)

src = ColumnDataSource({'x': [yx % n for yx in range(n*n)], 'y': [yx // n for yx in_
—range(n*n)], 'T' : data})

colors = ['#75968f', '#aSbab7', '#c9d9d3', '#e2e2e2', '#dfccce', '#ddb7bl', '#cc7878',
'#933b41', '#550bld']

mapper = LinearColorMapper(palette=colors, low=data.min(), high=data.max())

p = figure(Q)

p.rect('x', 'y', 1, 1, source=src, line_color=None, fill_color=transform('T', mapper))

color_bar = ColorBar(color_mapper=mapper, location=(0, 0),
ticker=BasicTicker(desired_num_ticks=1len(colors)),
formatter=PrintfTickFormatter(format=" )

p-add_layout(color_bar, 'right')

show(p)

Data type cannot be displayed: application/javascript, application/vnd.bokehjs_exec.vO+json

286 570771 IEH

CNFETEREINTEREZ T ZITIEIRMREERZ V3D 2DT, TN%E 27V v 7 3HUL PNG EROHE G %
RETEET,

bokeh.plotting.output_file() #fWV2 &, 77 7HMZ HTML 7 7 4 L2 LTIRIFTE 2 L 51Tk
D%%, 727 L. BEZ output_notebook() Z#HA TWAHE. bokeh.plotting.reset_output() TIR
Rty FIARERHD FET,

from bokeh.plotting import save, output_file, reset_output
X = np.arange(-2*np.pi, 2*np.pi, 0.1)
p = figure(title="sin Curves', x_axis_label="'x', y_axis_label='y")

(continues on next page)
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(continued from previous page)
p-line(x, np.sin(x))

reset_output() # output_notebook() DXNRZIH T
output_file('sin.html') # HJ1EDHE

save(p) # 77 7 B 173 27200

show(p) # R1EL/=- ETT7 7o ZR<

3EE . output_notebook() BIEATIREEY output_file() ZIFAIREENE /2 2 £, show() TILF—
MEEFT,

286. JST7DT77AILEH 238



[1]:

CHAPTER 29

APython 227 1) Fhra~<wy F74 VST

Python 27 ) Frra<y R4 YETIOVTHHAL £3,
B#

* https://docs.python.org/ja/3/tutorial/interpreter.html

* https://docs.python.org/ja/3/tutorial/modules.html

* https://docs.python.org/ja/3/tutorial/appendix.html

* https://docs.python.org/ja/3/library/sys.html

* https://docs.python.org/ja/3/reference/import.html

FiZ, FBAETHENLEEY 2 -7 7400 FRRTF .py) & EHRHEIMCEEFITAIRER B CO5EH Lz
s LATY, BEEFETENS Python 70277453 —RKDIZ & x2ELTRIZ, Python AT )Tk 2t
UEF, EVa2—A2RZ V2 ERBILAEWE Z2i2i&, Python Y —RA 7 7 4L .py 7 7 A VEL I
B ET,

72 2, RDaA— RV ZFETLTATLIEEWN,

al = 10
print('al contains the value of', al)

al contains the value of 10

ZOWNEBEEr 2L FAUta—KrKEFEABR L= Python 7V 7+ 7 7 A )L sample.py #H & LTHEL XL,
FRU—F 4 VIV AT A EEIZIES L) 25 sample.py ZFEITT3I12E. LT X312l ET,

>>> python sample.py

H BT

>>> python3 sample.py

ZZT. > & Y2 7rry 7 (avry FANERRTES) 2EKL I, RIORTEREIZR 2
b3 L5, WIBICK->TE>Thozh, §THoHLET,

CDESWAZV T2 2 hbFETTEZIe %R, AV RSAURITEMEE T,
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29.1 OAX Y RSA UERTDOEEH

=

sample.py A~ K74 VEITT 2 B2, ETREHICHHEALE,

29.1.1 Jupyter Notebook TDRITH %

7 7 AN A3 — ¥ HH T,
New = Terminal

ZERTLE, X—IFNDETHERINE T,

Upload || New~ &

Mot

L |

48]

R e
Python 3
Othe
Text File
Folder
Terminal KB

Windows 10 ¥l (2 —F—7h v > b4 sato) Tl RO XS IR RENET,

'.JUpyter Logout

Windows PowerShell
Copyright (C) Microsoft Corporation. All rights reserved.

FrLWVWOOXTSY kT4 —LO PowerShell ZH AL < IET L\ https://aka.ms/pscoreb

P5 C:\Users\sato\Documents>

RDOBITIX, cd 2~ R T sample.py BIFET ST 4127 bV materials/5/ \ZBEIL. #®D_ET sample.
py ZFETLTVET,

ocuments> cd materials\b5\
ents\materials\5> python

lue of 10
5 C:\Users\sato\Documents\materials\5> l

Jupyter Notebook TR % % — I U3, IRRICK > TEVE T, 77 4L Tl Windows 10 Tl
PowerShell 2528 L. macOS 7% 51X bash 25EEI3 2 TL x 5,
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29.1.2 Windows TOE{THE

UFZE7Vy273UE X—IFAHPBVT python Za~> FE LTEITTEET,
Start X = 2 — = Anaonda3(64-bit) = Anaconda Prompt
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g

- ActivePer| 5.24.3 Build 2404 (64-...

J=  Documentation
Jay  Perl Critic
J@  Perl Package Manager
Adobe
Adobe Acrobat Distiller XI
Adobe Acrobat Xl Standard
Anaconda3 (64-bit)
Anaconda Navigator
Anaconda Prompt
Jupyter Notebook

. Reset Spyder Settings

@ Spyder
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TRDOEIBRTVA Y FUNRKREINET,

" iR Anaconda Prompt

(base) C:¥Users¥KMK>.
KMKDAIE [C (EWindowsD 11— — 7> A DET.

Windows DL —H—=7 7D ¥ DDV 7 4 L& (BEfRTIZ. KMK) OHIZ pythontest £\ 95 7 %L
ZREMR L. ZDHIZ sample.py ZFAL 72358 DFETHIZRL £3,

FITIE, cd E\WS a~< ¥ FT sample.py B L 7= 7 + L& pythontest IZFEH L., #® T sample.py

PEFTLTVET,

"~ #EiRAnaconda Prompt

(base) G:¥Users¥KMK>cd pythontest

(base) G:¥Users¥KMK¥pythontest>python sample. py

al contains the value of 10

sam

cd EWVDSIN BT pythontest EWS I ALY ICRRBHLET

ple.py ZEITUET

sample.py DRITERNRRESHNET

(base) C:¥Users¥KMK¥pythontest>

29.1.3 macOS TODRITAHE

Application = Utilities = Terminal.app % #2#) L £ 3
TV r—yary=2—74 V74 =>X—IFlapp FEHL X3, (HREDEE

o0ce
<
&< ESHE
@ AirDrop
B ®maw-mA
A FAUS—vay
[ -
‘ h mm
Q yyon—r
FIT A
© uE—rF12Y
#H
] pc150002m.ecc.u-tokyo.ac.jp
EL
; [
Edr
| =
=z
) -
=7
Flo
FRTOIY ..

HH iEIIDII EERE - Y
& Remove So..ndpoint.app
€3 Rstudio.app
@ Safari.app
€ Ssiri.app
Sophos Anti-Virus.app

Stata >
+# SWI-Prolog.app
TeX >
) Thunderbird.app
@ Time Machine.app
o visual Studio Code.app
A VLC.app
I Xcode.app
B A —YErFFr.app
& AL vy —.app
@ 27 nmEsE.app
AT« yEF—Zapp
A FxA.app

| FEARIT v bapp
FLEa—app
< w7.app
A —Jl.app
) Awt—3yapp

AE.app

B 1 —-FT1UTr »
W uws vy —app
T sEsLapp
B #w®.ap0
% E¥.app
B EisEapp

A

TRDOEI YA Y FUNRKRINET,

eCe

& 0488115111 — -bash — 80=24

th

B ~dobe Flas..Manager.app
& AirMac1—F+UFr.app
M Audio MIDIEE app

.{'y. Bluetooth 7 7 1 L35 #.app
% Boot Camp—-2% > k.app
% ColorSync:« Y5 +.app
@ Digital Color Meter.app

@/ Grapher.app

@/ VoiceOver« U T +.app
X XQuartz.app

B 777 <E71E=%.app
A =—Fz—vF7oeAapp
M 5 app

B 1»v—il.app

= AT LIEE.app

g AZUFHIF<¥.app
() 5—=7naop
TAAZA— )T r.app
W BEFUASVRapp

—=FJ)l.app

2017108118 kB 9:48
201852F158 ##E 1015
2018452F1568 £#E 10115
2.8.3

&7 EBM..

Last login: Fri Mar & 1B:B83:85 on ttys@Al B
pclEB0A@2m: ~ B488115111%

X — K7 %)L& (Downloads) IZ sample.py ZHM L =5 & DETHEZRL F3,
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#HITlE. cd ¥\ a~ > T sample.py Z¥# L 7= Downloads 7 # L X ICHEE L. %D LT sample.py
EEITLTOVET,

eC e @ 49w 0— K — -bash — BO=24

Last login: Fri Mar 8 18:85:53 on **ysBBB E
pclSea@zm:~ B8488115111% cd Downloads od X3 OF 2 FT Downloads &S003 2 # )L-FICER
pclEBBBErr Downloads B4B8115111% python ,.,an"plc p;-.r sample.py ERITLET

al contains the wvalue of 18 A ple.py
pclSBBB2m:Downloads BA4BB8115111%

29.2 ATV KRS1 5|8

a<y RS54 VEFRICIE., EITRZ2) P ME0%IC, XFFEEZAL 2D, EITRAZ2U A
M52 08 TEET, 2050z, AV ESAUSIBENUET,

722 21X, argsprint.py LWIHIRTZ VT L7 7 4% av >y R4 VETTRILEEZET,

>>> python argsprint.py

Z ZTC. argsprint.py DEAIZ, YR FINEMIMAET, e 2. LTD X 5123 20 FF
firstvalue secondvalue thirdvalue # A R— A TRXY] > THIFIMATAE T,

>>> python argsprint.py firstvalue secondvalue thirdvalue

TDLE, ZD3ODXFEHIN argsprint.py 12T R4 VI LTEZ6NE 2 ICHRD $5,
ZD5IENX, sys EY 2 =D argv ¥ WVWI LB (sys.argv) IV A b & LTI NE T,
argsprint.py 2RO L5 a—FK»ok3 774102 LEL & D,

argsprint.py:

import sys
print(sys.argv) # U A b sys.argv OHHEHIF

D& S7% argsprint.py ZHEDHFID X S512ETT 2, LITOEKBRD & 5 2RI ELNET, VR b
sys.argv 122 ZBHOEZE Y U TXFY| firstvalue 25, 3 ZBHDEE Y L TXF4| secondvalue 25, 4 %
HoEZEY UTXFS| thirdvalue B EINTWE Z L 2HERL T X W, /2. VA FORFIDOE
FIF, EfTLERZ Y T4 (22 Tld argsprint.py) DIEMHENE Z L ITHERLTLEX W,

" Zi{f Anaconda Prompt

(base) C:¥Users¥KMK>cd pythontest

(base) C:¥Users¥KMK¥pythontest>python argsprint.py firstvalue secondvalue thirdvalue

["argsprint.py’, 'firstvalue', 'secondvalue', 'thirdvalue’]

(base) C:¥Users¥KMK¥pythontest>.
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[2]:

[2]:

[3]:
[3]:
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29.2.1 &Y

EEICHE - T argsprint.py 7 7 A AV RER LT, 5IEEZE LD, 5IHOBEHEP LS LD
LT, BRDBESIEDLBDFARTL XN,

29.2.2 FH

av Y RI4 VEITRIZ, a~Y RT3 4 V58D 1 ZFH%ZHS (print) 35 argl.py ZERE X,

29.2.3 %Y

ax Y RI4 VEFGRIC, A2V MR ZEHFT 3 scriptname.py Z/EB L TL 72X W0,

29.2.4 HH

a<v v R4 VEFRIZ, a~Y R4 V5IBOBEZHF T % numargs.py Z1ER L TL X W,

29.2.5 Y

av Y R4 VB LTHZSATEEDOEROMEZHT S % sum.py Z/ER L TL 72X W,
7 23 RDESWCETT B L,

>>> python sum.py 1 2 3

6 LHIFINET,
BB, avY P74 VHIEIETIRTH B Z L ITHERE LT E W\,

vl = '160'
v2 = '200'
int(vl) + int(v2) # =BHEn&E

300

vl + v2 # XFIEEE
100200

29.3 EZa—I)LOOAY > RSA1UET

ST, BV a7 7 AME. ZREEIEITEITARETH 2 L ibRF L7z, D% D, Python V=27 7
AME BV 2a— L LTA VY R=—bENEIGEL, X7V TP L Tavy FI4 VFEITEINHED
2EONEZLSND DT,

HBEET 2=, L VR—PFEINZDH», X7V T el Tavy o4 VEITEIN0onE, Tud
Z LD __name__ WO MHABIAALEH ST 2 Z e TRAITE X,

BARINICIE, Y 2— b mod.py BaA~v Y R 74 VETIN/Z2 &, __name__ DffIE '__main__' 127D
F3, —JF. import mod X/z¥ X, __name__ DffIE 'mod' I D F T,

CHhEHEHTREZLET, A VE—PENEBREra~v Y R4 VETINEEEST. Y 2—LOREN
FERBIENTEET, 722z, RITRT factorial.py €Y 2 — L %2EZXFET,

factorial.py:
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import sys

# FEREn BIRT
def fact(n):

prod = 1
for i in range(l, n + 1):
prod *= i

return prod

if __name__ == '__main__"':
n = int(sys.argv[1]) # B n2 1 FEHDa~ > Ko 4 V3l TEZ N3
print(fact(n)) # nl ZHIF

ZAUTH LT, import factorial §5 &, FEREZFHE T 2% factorial.factQ FIHTE 2 &5 1
%Y %3, —J7. python factorial.py 6 ¥ a~>Y 54 VETTEL, 6 DHEERTH 3 720 HHIFEX
NET, 2Fb, TOEYa— I BEEZHETZI74 770V L TdH, BERIETZIRZY b
LTHFHTEZDIITT,

H L if __name__ == '__main__' DFEHRERE,L /20, P2 —L2 LTA VY R—=FLEZE EIZ,
A VE-ITORZY) S bOEDICEZbNa~Yy R4 VBl ieffioT, BREZHE -HIELES
LET, AT, EELWIRBEVWTED D FHA,

ZDESIZ, if __name__ == '__main__' OIEHNICIE, BESEGELZAZ Y T LTOREVWIE
WwENFET,

FIATIVEDa— L L TEIZEDADPEEEINTVWESGE, TXAMa—FxiddEhszeddh
5, ez ROk RT3 e,

factorial.py:

import sys

# PEEnI RS
def fact(n):
prod =1
for i in range(l, n + 1):
prod *= i
return prod

if __name__ == '__main__"':
print('test n = 6:', fact(6) == 720)
print('test n = 0:', fact(®) == 1)

A< Y RIAVEITLZE 2i2id, factQ BIEELLFEINA TV E 2T A b LEMEESHIFEEINE T, 2
DFA+a—KiZ, 94 77VEFEY 22—k LTimport LTHIHT 2 & FIEEFTINEEA, DX
W358, 1 DD Python Y —RA7 7 A NVDHT, 74 77 VFEEL T A M2V FDITTET, RAFL
I ET,

29.4 V—RIT7AIIWNKEEFICHBIES

29.41 X¥IJ—FEF

Python ¥ —Z 2 — R UTF-8 Tatih 3 2 Z e st s tunE 3,

L2 L. F#HZ Windows BRIE T, FERIVEHES 5 Shift_JIS (shift_jis) DML 2 bbb Ed, Zok
%, Python Y — 27 7 A LDFEIHEBTIIE, KD XS RXFIA—REENDLETT,

# -*- coding: shift_jis -*-
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[4]:

[5]:

[6]:

[7]:
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i, Python £ Y XY AP - HLTILED £,
B, UTF-8 TN TWAHEE I, XFa—FESETDB LAV 2N ICHEEI N TVWE T,

29.4.2 shebang

Unix 35 (macOS &) Tld. XZ VT 77 A LDEFETICIE. FORZ VT 2575 3a~<2 R
ZIETED XD TVET, ZOKHEHITDZ Lk, shebang & XN E T,

Unix 3855 Python 27 U 7 MIZFW 541 % F2HE[Y 72 shebang XX T3

#!/usr/bin/env python3

#LATHE S EP T, a~ Yy FERGASZATIHRELE T, enva~w Y Rk, 205 (Z ZTid python3) @
Aiioa~y Pz, WEOHHILEELTEITLES, Lo T, LD X5ZEidhd % . Python £ &
TV RHA VA= ZNTW B2 528312, Unix BREGICIH1T % Python3 RANDIEREa < >~ 4T
%% python3 2> THEITTEBE X5 kD FT,

shebang ¥ XFa— FEEOMAZEBLHEE. e 2 RDLHITHRD T,

#!/usr/bin/env python3
# -*- coding: shift_jis -*-

29.5 HEDREE

HZelDa— FERELE .py 7 7 A ADRETT,

#argl.py
import sys
print(sys.argv[1])

-f

#scriptname.py
import sys
print(sys.argv[0])

/home/sato/.local/lib/python3.8/site-packages/ipykernel_launcher.py

#numargs.py

import sys

num = len(sys.argv) - 1 # sys.argv[0]Za~> K74 VBIETIERWVWDT 1HST
print (num)

3

#sum.py

import sys

s =0

for v in sys.argv[1:]:
s += int(v)

print(s)

ValueError Traceback (most recent call last)
/tmp/ipykernel_8934/2860029703.py in

3 s =

4 for v in sys.argv[l:]:

(continues on next page)
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(continued from previous page)

-—--> 5 s += int(v)
6 print(s)
ValueError: invalid literal for int() with base 10: '-f'
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[1]:

[2]:

cHAPTER 30

A Matplotlb 7 4 75V

Matplotlib 7 4 7' VIZOWTHHL £9,
B#
* https://matplotlib.org/

Matplotlib 5 4 77 V23277 72 AL T 220D EY 2 —ARETNTVWE T, LT T, Matplotlib
FATIVDEY 2= NV%2ffiole, 7T 7 DEARNLMENOWTHAL £,

Matoplotlib 7 4 7'Z VU 23 2121, £ matplotlib DEY 2 — %A VKR—bPLET, T I T
HAMWN2 75 7 2H/iH T 572D matplotlib.pyplot €YV 2 —1% 4 U R— L ET, Bl LT, F*E
Ja—n%Eplt LB EDITCa— FOPTHERALES, F/. 77 7 Taf{b3 27— &3 Y 2 F RS
PHWS Z e BZ W=, 5-3 THEA Lz numpy B 2 — LT A Vo R— P LET, 2B, %matplotlib
inline &/ — b 7w ZJNTY 7 72 RRT 572 DITRETT,

matplotlib T, j@% show() B Z MR MEZITWE T2, inline HREEDHE. show() BHE
B TEFE T,

import numpy as np
import matplotlib.pyplot as plt
%matplotlib inline

30.1 857

pyplot E¥ 22— ® plot() FAMZHWT, VR FOEZOKHER y oy LTI ST 2L £7,
y BIDEICHIE T 2 x BIDfEIX, VA FDEBEEDA VT v 7 AL KoTVWET,

BARINIZIE. RDEIICTBZIETIVAFNADA YTy 721 HLT, (4, VAN A[L]) OHEIICHE
PIHH, BFEEBRTOREE T,

plt.plot(VJ Xk A)

T2 21X, RO KSR D £5,

# plot 57 —X
d =[0, 1, 4, 9, 16]

(continues on next page)

249



https://matplotlib.org/

[3]:

[4]:
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(continued from previous page)

# plot BAECTHIHE

plt.plot(d);

# L ORRBICGFHTS WA 7Y 27 N OMNFRRZHHIT 272012, LT TIEELOREDITICEI 2
2y ;) Z2O0TVWETD,

# ML EIan Y EHEHLESEIR L TATLEX W,

16_

14 A

00 05 10 15 20 25 30 i5 40

plotQ) BATIE, x,y DM T OMDEZFIBICET L B TE T,

BARINZIE, XIS VAMXE VRAMYZ5HBLTERSE, Filc LT, (VAFIX[I, V
Z b Y[i]) DMBEICHEITD, BEERTOREE T,

plt.plot(Y A FX, YAFY)

# plot 3§57 —X
X :[®, 1; 2; 3; 4]
y =[0, 3, 6, 9, 12]

# plot BAFCTHM
plt.plot(x,y);

00 0.5 10 15 20 25 3.0 35 4.0

VR FORHDIZNumPy 74 77 OEAZEZTHRCHRIF[ONE T,

# plot 3§57 —X&
x =[0, 1, 2, 3, 4]
aryx = np.array(x) # U A bk SEEER

(continues on next page)
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[5]:
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y =[0, 3, 6, 9, 12]
aryy = np.array(y) # U R b2 SECEIZ(ERK

# plot BAECCHIE
plt.plot(aryx, aryy);

12 A

10 4

00 05 10 15 20 25 30

i5

40

(continued from previous page)

UTDX TS 7% FE LD TERRTEZIEDTEET, BHOIS72ETRT I, BMILICER

LEUPHETHD Y ToNE T,

# plot 3§57 —X

data =[0, 1, 4, 9, 16]
x =[0, 1, 2, 3, 4]

y =[0, 1, 2, 3, 4]

# plot BIECTHE,
plt.plot(x, y)
plt.plot(data);

16 A

14 -

12 A

10 4 #

B_

E_

4

00 05 10 15 20 25 30

35

40

plot) BT/ 7 7D, WK, F— X R4 VY bD~—2 D, ZhAFThLULTD LS
linestyle, color, marker 5| CHETE L TCEET B A TEE T, ZREND5 I TIEERREZ R MEIZLL

TESRLTLIEX W,
* linestyle
e color

e marker

30.1. I >57
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# plot 3§57 —X

data =[0, 1, 4, 9, 16]
x =[0, 1, 2, 3, 4]

y =[0, 1, 2, 3, 4]

# plot BARUCHEE, FROBIR. A, T —&X KA ¥ PO~ —HEE
plt.plot(x,y, linestyle='--', color='blue', marker='o')

plt.plot(data, linestyle=':', color='green', marker='*");

16 *
14 -.
12 -
10
g -
6 -

4 s e

i

plot ) BAEA®D label 5180277 7 DERRD A Z XFF e LTHE L., legend() BB FERZ T, 75
TR ERRTE £ 3, legend) BIBD loc 5IETHHIZ R R T 2MEERIEET L2 N TEE T,
S CHEMRERMEIXLI T 2SR L T 23w,

* lengend() PE%X
# plot $57—X
data =[0, 1, 4, 9, 16]

x =[0, 1, 2, 3, 4]
y :[®! 1! 2! 3! 4]

# plot BARCCTHIE, MROIK, . 7 —X KL ¥ bD~Y—VIEE
plt.plot(x,y, linestyle='--', color='blue', marker='o', label='linear')

plt.plot(data, linestyle=':', color='green', marker='*', label='quad')
#PLGI % RO
plt.legend();
16 | -@- linear _.-*
14 { > ouad
12
10
*
5 ] .
E_
41 L S
. ---__--__._.-"
21 R -
T
0 e~~~

pyplot EZ 2 — LTk, UTDEIWZTT77DXAL AL EZMD TNV EIREL TR RTDEIENTESE
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[8]:

[9]:
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To XA ML, xHIOT L, yEID T L, 1ZZFNFN title() BE. xlabel ) BAEL. ylabel() BE#
WXFHNEELTIEELE T, T/ gridQ BEEHAWZ 227 v REHETERTEIDTEET,
7'y RERREBWIGEEZ. grid) BEUIC True ZEL TLZ W,

# plot 35757 —X

data =[0, 1, 4, 9, 16]
x =[0, 1, 2, 3, 4]

y =[0, 1, 2, 3, 4]

# plot FA¥CTHIE, MOBIR, &, T—XKA Y bO~v—h, ABIZIEE
plt.plot(x,y, linestyle='--', color='blue', marker='o', label='linear')
plt.plot(data, linestyle=':"', color='green', marker='*', label='quad')
plt.legend()

plt.title('My First Graph') # 7’7 7D XA hiL
plt.xlabel('x") #x il 7 ~IL

plt.ylabel('y') #y D7 ~L

plt.grid(True); #7271 v KDFER

My First Graph

16 7 -@- linear i
. 3

14 - quad

12

10 1

o

I 7EMET 20 Tay NIRRT I L THEREOMBD S 7R ER TS bTEET, UT
TlE. numpy €3 2 —L®D arange() BEEHWT, —7 226 7 OHEFAE 0.1 AT x fllofE#E5 & L
THEFLTWET, 20 x BiOfEICH LT, numpy £ 2 —L D cos() %L sin() B ZE AW, vyl
DEEZZNZNEE L, cos h—T L sin h—7ZWE L TVET,

# 7770 xoOfEL 7% 55
X = np.arange(-np.pi, np.pi, 0.1)

# FECECH% cos, sinBABUCTEL, yHhofEE U CHiHE
plt.plot(x,np.cos(x))
plt.plot(x,np.sin(x))

plt.title('cos ans sin Curves') # /7 7DXA hJL
plt.xlabel('x") #x 1D 7 ~IL

plt.ylabel('y') #y#id 7 ~L

plt.grid(True); #7'V v FDOFR
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Cos ans sin Curves

100 A

075 1

050

025 1

= 000 1

—0.25 1

—0.50 1

—0.75 1

=1.00

Tay FOMELZST e, HREREZOLREEDEL ZETHBEINTVS Z bR £,

[10]: x = np.arange(-np.pi, np.pi, 0.5)
plt.plot(x,np.cos(x), marker='0")
plt.plot(x,np.sin(x), marker='o")
plt.title('cos ans sin Curves')
plt.xlabel('x")
plt.ylabel('y")
plt.grid(True);

Cos ans sin Curves

100 4
075
050 4
025 A

= 000 ~
—0.25 1
—0.50 1

—0.75 A

=1.00 1
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3011 5706 : V—F7ILO) X LICET S LEREIE

[11]: import random

[12]:

[13]:

def

def

def

X =

bubble_sort(lst):
n=20
for j in range(len(lst) - 1):
for i in range(len(lst) - 1 - j):
n=n-+1
if 1st[i] > 1st[i+1]:

Ist[i + 1], 1st[i] = 1st[i], 1lst[i+1]

return n

merge_sort_rec(data, 1, r, work):
if 1+1 >= r:
return 0
m= 1+(r-1)//2
nl = merge_sort_rec(data, 1, m, work)
n2 = merge_sort_rec(data, m, r, work)
n=20
il =1
i2 =m
for i in range(l, r):
froml = False
if i2 >= r:
froml =
elif i1 < m:
n=n-+1
if data[il] <= data[i2]:
froml = True
if froml:
work[i] = data[il]
il =41 + 1
else:
work[i] = data[i2]
i2 =12 + 1
for i in range(l, r):
data[i] = work[i]
return nl+n2+n

True

merge_sort(data):

return merge_sort_rec(data, 0, len(data),

np.arange(100, 1100, 100)

[0]*1en(data))

bdata = np.array([bubble_sort([random.randint(1,10000) for i in range(k)]) for k in._

—X]

)

mdata = np.array([merge_sort([random.randint(1,10000) for i in range(k)]) for k in x])

plt.plot(x, bdata, marker='o'")

plt.plot(x, mdata, marker='o")

plt.title('bubble sort vs. merge sort')

plt.xlabel('number of items"')

plt.ylabel('number of comparisons')

plt.grid(True);
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bubble sort vs. merge sort

500000 4

400000 1

300000 1

200000 1

number of comparisons

100000 4

0 - e —— g —— ——_ —i

T T T
200 400 BOO a0 1000
number of items

30.2 #&H

205 2 OHIPHZ 0.1 XA T x HOMEZES & UTER L. £ x #llOfEIZN LT numpy € 2 —LD
expO BIEE FHIWT y BIOEZIER L. y = e D7 7 %43 2 B plot_exp ZEK L TL 72X\,
722U, ZDT 7 7IEREDXA Mb, xHl, yHIOEED 7L, EFBEONHI. 7V v RERRZIETH
7EEW,

import ...
def plot_exp():

"/tmp/ipykernel_9103/462357947 .py" 1

import ...
A

SyntaxError: invalid syntax

EDOVNVTIEZRIER L 721, LT O Z2RITL, FITHRAET True 12425 Z E ZHEREL TS W,

res_x = plot_exp()
print(len(res_x) == 41, int(res_x[0]) == -2, int(res_x[9]) == -1)

NameError Traceback (most recent call last)
/tmp/ipykernel_9103/838475873.py in
----> 1 res_x = plot_exp()

2 print(len(res_x) == , int(res_x[0]) == -2, int(res_x[9]) == -1)

NameError: name 'plot_exp' is not defined
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30.3 &H

4-csv T L 72 X 512, tokyo-temps.csv i, KETDOA - TF—=2hobXvra— R Lk, HIK
DFFTRMD T =X B A > TWET, BERIICIE, BITOH 2 7NCKIROEIENES A TE D, 4717HIC
1875 6 HD, 481THIC 18754E7 Hd, . 531THIC 1875 F 12 HD, 5S41THIC 1876 1 HD, ¥
WHEIZ 2017 1 AD T — R FTHEINTVWE T,

Z 2T, 2200%E year & month 5[5 LTHD., year LD month A DFE SR DEZ y #llc,
Fh x SNCHE L7272 7 2FoRT 52 2 dIic, MBI Lz x iy y #OEZ X TN L ORI BIEL
plot_tokyotemps ZE L T 72X\,

UTDELD ... D2 IAREEZITHEL TLEX W,

import ...

def plot_tokyotemps(year, month):

"/tmp/ipykernel_9103/1040452353.py" 1
import ...
A

SyntaxError: invalid syntax

FDOUvNTHEEER LT, LTV EEITL, EITHERIET True 12422 Z 2 RHEEEL T2 W,

res_years, res_temps = plot_tokyotemps(1875, 7)

print(len(res_years) == 142, len(res_temps) == 142, res_years[0] == 1875, res_
—temps[0] == 26.0)

res_years, res_temps = plot_tokyotemps(1875, 6)

print(len(res_years) == 142, len(res_temps) == 142, res_years[0] == 1875, res_
—temps[0] == 22.3)
res_years, res_temps
print(len(res_years)
< temps[0] == 4.6)
res_years, res_temps
print(len(res_years)
—temps[0] == 1.6)
res_years, res_temps = plot_tokyotemps(1876, 6)

print(len(res_years) == 141, len(res_temps) == 141, res_years[0] == 1876, res_
—temps[0] == 18.5)

res_years, res_temps = plot_tokyotemps(1900, 6)

print(len(res_years) == 117, len(res_temps) == 117, res_years[0] == 1900, res_
—temps[0] == 19.3)

plot_tokyotemps(1875, 12)
= 142, len(res_temps) == 142, res_years[0] == 1875, res

plot_tokyotemps(1876, 1)
= 142, len(res_temps) == 142, res_years[0] == 1876, res_

NameError Traceback (most recent call last)
/tmp/ipykernel_9103/1545489739.py in
----> 1 res_years, res_temps = plot_tokyotemps( , 7)

2 print(len(res_years) == , len(res_temps) == , res_years[0] == , res_
< temps|[ == )

3 res_years, res_temps = plot_tokyotemps( , 6)

4 print(len(res_years) == , len(res_temps) == , res_years[0] == , res_
—temps[0] == )

5 res_years, res_temps = plot_tokyotemps( , )

NameError: name 'plot_tokyotemps' is not defined
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30.4 &

BHAEIZ. pyplot EY 22—l D scatter() BEE W THETE 9,

BANICE, ROLSICVAPXE VRAPY (HLE EAIX & BEAY) Z2olleLTHERZ5E, &
LT, (VAR RXID, YA RY[D OMERKRZITS X,

plt.scatter(V A+ X, YXbIY)

LITFTIE, 7Y FLICER L 20 HOERED SR 2E x,y DFEZDEDME R LT ey b L2#
HXZFRRLTWES, Y0y b T 23D~ —HDOEREIRIZ. $#7 5 7 DR FIEEIC. color, marker
SIETCIRELCEET 2 BN TEET, MA T, s, alpha 518T. Zhrh~—FDKREXLBHER
BETDZENTEET,

[18]: # 25 7D xWliDHE & 72 5 Eid
X = np.random.rand(20)
# 7270 yiiofiE 7z 5
y = np.random.rand(20)

# scatter BT HUR X % fiiH
plt.scatter(x, y, s=100, alpha=0.5);

10 1

0 4

0.6 4

04 4

02

00

0.0 0z 04 G 05

T X312, plotQ BEEHAVWTHAKOEMRERRT 2 Z A TEF T, BRI 3FHDS]
BICTmy VT EEDO—IOREIET 2 ZLICEDERLET,

[19]: x = np.random.rand(20)
y = np.random.rand(20)
plt.plot(x, y, '*', color="blue');
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*
*
0.8 4
*
*
0.6 "
*
*
0.4 4
* - * .
* - .
0.2 4
* . * -
*
*
I}'U b T T T T T T
0.0 0.2 0.4 0.6 0.8 10

30.5 HH

tokyo-temps.csv IZi3, [RTDA—F T —Zn6X Y ra— KL=, BHEOEEHKIRO T — XA -
TVWET, BEERMICiE, ST05 2 9ICKIROEIEN SN TE D, 4717HIC 18754 6 HD, 48 fTHIC
18757 AD, -+, 53fTHICI87TSE 12 AD, 544THIC 1876 FE1 AD, -2 WS EIZ2017E 1 AD
F—RXETHEHINTOE T,

Z 2T, 1875 SELIE O LIROMER y filnc, A OfE% x i L 7-8fX e FRrd 5 & & dic, i
L7 x e y BiOER 2 7K L TR 3 BIEL scatter_tokyotemps ZE LT 72& W,

LUFDELD ... D IABEEWITHREL TN,

import ...

def scatter_tokyotemps():

"/tmp/ipykernel_9103/850687141.py" 1

import ...
A

SyntaxError: invalid syntax

LN THRERER L. UTORAEZEIT L, FTHERNPET True 1842 Z 2 ZHEEL T E XV,

res_months, res_temps = scatter_tokyotemps()

print(len(res_months) == 1700, len(res_temps) == 1700, res_months[0] == 6, res_
—months[1] == 7, res_months[12] == 6, res_months[13] == 7)
print(res_temps[0] == 22.3, res_temps[1l] == 26.0, res_temps[12] == 18.5, res_

—temps[13] == 24.3)

NameError Traceback (most recent call last)
/tmp/ipykernel_9103/372908255.py in
----> 1 res_months, res_temps = scatter_tokyotemps()

2 print(len(res_months) == , len(res_temps) == , res_months[0] == 6,
—res_months[1] == 7, res_months[12] == 6, res_months[13] == 7)

3 print(res_temps[0] == , res_temps[1] == , res_temps|[ == , res_
—temps|[ == )

NameError: name 'scatter_tokyotemps' is not defined
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30.6 I S57

#5713, pyplot EY 2 — D bar() BEEZHWTHETEXEd, UTFTTIE. VX aERLE 10
HDOEZE» 52205y DEBERDEEMHDOESZ 7 TRRLTOVET, x &, x#LETHEZS 70—
WRMEEZRLTVET, 2Tl numpy £ 2 —L® arange() BEEZHWT, 155 10 OEiFHZ 1
AT x i EOAN—DW RN E Y UTHEYZHERFL TVE I,

[22]: # x i L CHROISNIE & 7% 2 B
X = np.arange(l, 11, 1)
# 7770 yOEL %5 E5
y = np.random.rand(10)

# bar BT 2 7 =
#print(x, y)
plt.bar(x,y);

30.7 #&H

tokyo-temps.csv IZiE, KBETFTDA—T > F—XpH Xy ya— KL EEROEHKIEDO T —ZHBA -
TWVWE T, BRI, STOH 2 7NICKIROEIENE N TE D, 471THIC 18754 6 HD., 481THIC
18757 HD, -+, 53fTHICI87TSHE 12 AD, 54fTHIC 1876 FE 1 HD, -2 WS EIZ 2017 FE 1 AD
T —RETHHENINTVET,

Z 2T, 42058 yearl, monthl, year2, month2 Z5[£UCH{ D, yearl 4 monthl A5 year2 4 month2
AZETORADFHLKEOMEE y e, A DME (tokyo-temps.csv @ 1 FIHDME) % x il fifHb U 7= 4%
I I7%FRT B HIT, WME L xEE y#IOEY X T L GR35 EE% bar_tokyotemps % fE
LU TLZE W,

UTFDELD ... D IA2EEMITHRELTLZEXWN,

[23]: import ...

def bar_tokyotemps(yearl, monthl, year2, month2):

"/tmp/ipykernel_9103/2171150735.py" 1

import ...
A

SyntaxError: invalid syntax
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LN THERER L. UTORAEZITL, FITERNPET True 12823 Z 2 ZHEEL T EX W,

res_months, res_temps = bar_tokyotemps (2000, 6, 2001, 6)
print(len(res_months) == 13, res_months[0] == '2000/6', res_temps[0] == 22.5, res_
—months[12] == '2001/6', res_temps[12] == 23.1)

NameError Traceback (most recent call last)
/tmp/ipykernel_9103/494296872.py in
----> 1 res_months, res_temps = bar_tokyotemps( , 6, , 6)

2 print(len(res_months) == , res_months[0] == '2000/6', res_temps[0] == .
—res_months[12] == '2001/6', res_temps[12] == )

NameError: name 'bar_tokyotemps' is not defined

308 EXFT S L

EX RIS LI, pyplot EY 2— D hist() BEERAWTHECTEE S, DIFTE. numpy £ 2—b
® random.randn() BEEE FWT, ERDICEE-D L 1000 [HOBMEDOERL S 2F 2 HEL., B X b+
770 LTHRRLTVET, histQ D bins 5T A M7 7208 (¥Y) OBEHRELET,

# IEHD IS < 1000 OB D ER D & 72 2 BiA
d = np.random.randn(1000)

# hist BT R+ 275 A% i
plt.hist(d, bins=20);

120 1

100 1

30.9 HH

tokyo-temps.csv IZlE. KRETOF—F 0 F—Zh b Xy ya— R L HROVEHRIED T — 2B A -
TVET, BEEMICiE, BIT0%E 2 FICKUROEIHINTE D, 471T7HIC 1875 6 HD, 481THIC
1875 4E7 HD, -, S34THIC 1875 4E 12 HD, 54 fTHIC 1876 1 AD, -2 WHJEIZ 2017 FE 1 HD
F—RETHHEINTVE T,

Z 2T, 5OD5|# yearl, monthl, year2, month2, mybin & 58UZEX D, yearl £ monthl H 725 year2
F month2 HEF TOEHDFEZIRDEEENL =Y 2 b temps 7*5 mybin DO L A+ 75 A% FRRT S
Y iz, temps BIRTEAE hist_tokyotemps Z1EM L TL 72X\,

UFDELD ... D IABEERITHREL TN,
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[27]:

[28]:
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import ...

def hist_tokyotemps(yearl, monthl, year2, month2, mybin):

File "/tmp/ipykernel_9103/1609949679.py", line 1

import ...
A

SyntaxError: invalid syntax

LN THRERER L. LUTORAEZEIT L, FTHERNPET True 1882 Z 2 ZHEEL T EX W,

res_temps = hist_tokyotemps(1875, 6, 2000, 6, 50)
print(len(res_temps) == 1501, res_temps[0] == 22.3, res_temps[1500] == 22.5)

NameError Traceback (most recent call last)
/tmp/ipykernel_9103/3662337333.py in <module>
----> 1 res_temps = hist_tokyotemps(1875, 6, 2000, 6, 50)

2 print(len(res_temps) == 1501, res_temps[0] == 22.3, res_temps[1500] == 22.5)

NameError: name 'hist_tokyotemps' is not defined

30.10 E—hkTv 7

impshow () BIEZ W2 & T O X 5 1I/THOHELZDEIIE U THRDRKEZEZ S Z LT, 7lzk—
Py T LTAHET 2 2 23 TE %9, colorbar() BABUITHIDOME L BLOBEK DO IEEZ R R L T,

# 1017 10 91D T > X LEZRD 5 7% 5175

aryl = np.random.rand(100)

ary2 = aryl.reshape(10,10)

#ary2 = np.random.rand(100).reshape(10,10) #ZI[A T

# imshow BT — +~ v 7 &2
im=plt.imshow(ary2)
plt.colorbar(im);

0

08
2
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4

04
B

0.2

[==]
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[30]:

[31]:
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30.11 #&H

tokyo-temps.csv IZiZ, KRRTDOA—F > F—E&h6X v ra— KL, HEOEEKIRO T — XA -
TWVWE T, BRI, BTOH 2ICKIROEIENENTE D, 471THIC 1875 6 HO. 481THIC
18757 HD, -+, 534THICI87TSE 12 HD, 544THIC 1876 FE 1 HD, -2 WS EIZ 2017 FE 1 AD
F—RETHENEINTNET,

Z 27T, 30 X 12 ® NumPy DA aryl Z{ER L. &H OFEKIRZ BEICAD EEZRDT, AZ I
ZFOMEOB R Z THA aryl IR L T, aryl 63— bh< v F2FRLOD, aryl ZiR TR
heat_tokyotemps Z/EB LT Z&E WV, 7720, BEIE xS0 UL 11 UTOEEOEKEL, y%2 0
E29 TR 35 %, aryl[y]l[x] iZi&. y°CoLE, y+1°Ck h/NEWFEHRKEEZRD x+1 A
DD TVEHDE LET,

LUFDELD ... D IA2EEMITHRELTLZE W,

import ...

def heat_tokyotemps():

"/tmp/ipykernel_9103/2064864327.py" 1
import ...
A

SyntaxError: invalid syntax

LN THRERER L. LUTORAEZEIT L, FTHERNPET True 1842 Z 2 ZHEREL T Z X0,

aryl = heat_tokyotemps()

print(aryl[0][0] == 2, aryl[1][1] == 2, aryl[2][0] == 28)
#FHBROM X KU 2 ANE, LT D 27 2FFHICETLTATLIEZ WV
#aryl = np.flip(aryl, axis=0)

#im=plt.imshow(ary1)

NameError Traceback (most recent call last)
/tmp/ipykernel_9103/572052279.py in
----> 1 aryl = heat_tokyotemps()

2 print(aryl[0][0] == 2, aryl[1][1] == 2, aryl[2][0] == 28)

3 #HBOMENRUCKE D NE. DLTD 2 {TRFAFICFEITLTATL FE W

4 #aryl = np.flip(aryl, axis=0)

5 #im=plt.imshow(aryl)

NameError: name 'heat_tokyotemps' is not defined

3012 JSJ7DEHRT7 71 ILHEA

savefig) B EZHAW2 2, UTFTO XS WER L7 72HBE LTI 7 ANICHRET LI LA TE
9,

X = np.arange(-np.pi, np.pi, 0.1)
plt.plot(x,np.cos(x), label="cos')
plt.plot(x,np.sin(x), label='sin')
plt.legend()

plt.title('cos ans sin Curves')
plt.xlabel('x")

plt.ylabel('y")

(continues on next page)
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(continued from previous page)

plt.grid(True)

# savefig BT 7 5 7 % HMRT
plt.savefig('cos_sin.png');

Cos ans sin Curves

100 A

075 1

0.50 A

025 1

= 0.00 1

—0.25 A

—0.50 1

—0.75 1

=1.00 1

30.13 HREDHEE

[32]: import numpy as np
import matplotlib.pyplot as plt
%matplotlib inline

def plot_exp(Q):
X = np.arange(-2, 2.1, 0.1)
y = np.exp(x)
plt.plot(x, y, linestyle='--', color='blue', marker="x', label="exp(x)"')
plt.title('y = exp(x)') # XA ~JL
plt.xlabel('x') # xHHDF~L
plt.ylabel('exp(x)') # yHiD I )L
plt.grid(True); # 7'V v R&FR
plt.legend() # #{l% R
return x

[33]: import numpy as np
import matplotlib.pyplot as plt
%matplotlib inline
import csv

def plot_tokyotemps(year, month):

with open('tokyo-temps.csv', 'r', encoding='sjis') as f:
dataReader = csv.reader(f) # csv ! — X Z{F
n=0

# 1875 6 A 471THR DT, fHEX NIz year F 6 HD T — X DITHREZETKD 3
init_row = (year - 1875) * 12 + 47

# ZDLT. year fF month HD 7 — X DITHESEKD 3

init_row = init_row + month - 6

years = [] # 4F

(continues on next page)
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[35]:

Python 70753 > J AF3

temps = [] # PR
for row in dataReader: # CSV 7 7 A LDHE % 1173 DOFiAAA
n = n+l

(continued from previous page)

if n >= init_row and (n - init_row) % 12 == 0: # init_row{THD»HIZU®HT

120A 8 ifNZFELT
years.append(year)

temp = float(row[1]) # float BB TED T — XTN AT 5

temps . append (temp)
year = year + 1
#print (years)
#print (temps)
plt.plot(years, temps)
return years, temps

import numpy as np

import matplotlib.pyplot as plt
%matplotlib inline

import csv

def scatter_tokyotemps():

with open('tokyo-temps.csv', 'r', encoding='sjis') as f:
dataReader = csv.reader(f) # csv U —&X &Z{EK
n=0

months = [] # /]
temps = [] # “FHXUR
month = 6 # 4717THIZ 6 A
for row in dataReader: # CSV 7 7 A LDHH% 1173 DOFAAA
n = n+l
if n >= 47: # 4717HH» S if NEELT
months . append (month)

temp = float(row[1]) # float BN THEL DT — XTI AT 5

temps . append (temp)

month = month + 1

if month > 12:

month = 1

#print (months)
#print (temps)
plt.scatter(months, temps, alpha=0.5)
return months, temps

import numpy as np

import matplotlib.pyplot as plt
%matplotlib inline

import csv

def bar_tokyotemps(yearl, monthl, year2, month2):

with open('tokyo-temps.csv', 'r', encoding='sjis') as f£:
dataReader = csv.reader(f) # csv U —& Z{FHk
n=0

months = [] #

temps = [1 # ‘FHEXIR

init_row = (yearl - 1875) * 12 - 6 + monthl + 47

end_row = (year2 - 1875) * 12 - 6 + month2 + 47

for row in dataReader: # CSV 7 7 A L DHFH% 1173 DfiAiAA
n = n+l
if n >= init_row and n <= end_row: # init_row{TH7» 5.

P
aQ

end_row{TET ifN%

(continues on next page)
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(continued from previous page)

months.append(row[0])
temp = float(row[1]) # float BAITHI D F— XANEWLT 3
temps . append (temp)

#print (months)

#print (temps)

plt.bar(months, temps)

return months, temps

import numpy as np

import matplotlib.pyplot as plt
%matplotlib inline

import csv

def hist_tokyotemps(yearl, monthl, year2, month2, mybin):

with open('tokyo-temps.csv', 'r', encoding='sjis') as f£:
dataReader = csv.reader(f) # csv U —&X Z{Ek
n=0

months = [] #
temps = [] # "%
init_row = (yearl - 1875) * 12 - 6 + monthl + 47
end_row = (year2 - 1875) * 12 - 6 + month2 + 47
for row in dataReader: # CSV 7 7 A L DHH% 1173 DOfiAAA
n = n+l
if n >= init_row and n <= end_row: # init_row{TH?» 5. end_rowiT% T ifN%

FAT
temp = float(row[1]) # float FABITCHEID T —2BNLEH T 5
temps . append (temp)
#print (months)
#print (temps)

plt.hist(temps, bins=mybin)
return temps

import numpy as np

import matplotlib.pyplot as plt
%matplotlib inline

import csv

def heat_tokyotemps():
aryl = np.zeros(30%12, dtype=int) # 30 X 12 OFHIZ/ERL
aryl = aryl.reshape(30, 12)

with open('tokyo-temps.csv', 'r', encoding='sjis') as f£:
dataReader = csv.reader(f) # csv U —&X Z{Fh%
n=0

month = 6 # —HHEMODOH (4717H) ¥ 6 H
for row in dataReader: # CSV 7 7 A LDHE % 1173 Dt AAA
n = n+l
if n >= 47: # 4717EHD 5 if NEFELT
temp = int(float(row[1])) # F 3 float BARICEEBINERL TH 6, int B
TERO T — 2 BN E#T 3
aryl[temp] [month-1] += 1 # month H DfHIZ month-11TH IS %
month += 1
if month == 13:
month = 1
im=plt.imshow(aryl)
plt.colorbar(im);
#print (aryl)

(continues on next page)
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return aryl

(continued from previous page)
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[1]:

[2]:

CcHAPTER 3 1

AR

IERFBHICOWTHHAL 3,
5%
* https://docs.python.jp/3/library/re.html
IEFRIT (regular expression) Z/ I HE. re LWVWIET 2 — %A VY R— T E2RERDD 75,

import re

31.1 [FIRRIVOEXR

ERRELIZ, XFHNDONR—=2%RTANTT, WFHIPERBRICIYF T3 213, CFHIDEHRER
DRINRX—VICHELTWE I EERLET, T/ EREBEALFINC Yy FTI2L20VIZTVWHH
LES,

7= 213, [ERFEH abe 133275 abede (DFHXFH] abe) v FLET,
EREFNCLFINNy FLTWEIRE I 0RHFARND 2D TE 3B match 3H D 3,
match i, $8E L7z R A 25 XA B (DETEERD) I~y F 320D 0HHNET,

re.match(IFFRFERIFA A, XFF| B)

matchl = re.match('abc', 'abcde') #¥ v F3 5
print(matchl)

matchl = re.match('abc', 'ababc') #<v v F L7ZW
print(matchl)

<re.Match object; span=(0, 3), match="abc'>

None

match TlX. v FDWIL L TWAEE, match A 70 M MHIEN 3R T— X 2R LET, v
FHMAL L WG A. None ZiRL £3,

DED. v F TR TFIEETYE. REIX None TIRRWVOT, if XREDFHTHEALRINE
o Lo TUTOLICLTERHDIET 2 eNTEXT,
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[4]:
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if re.match(IEFFEIR, XFF)):

if re.match('abc', 'abcde'): #~¥ v F I 3

print (" IEFRFEIR abc 2374 abcde I Y F5 5 ")
else:

print (' IERIFRI abe 233FF abede 12 v F L7RWV")
if re.match('abc', 'ababc'): #~ v F LW

print (' IEFREH abc 23X FF ababc I~y F3 35 ")
else:

print (' BRI abc 23X FF)] ababc I~ v F L72W")

IEFRZFRIT abc 233X F %] abcde IZv v FF 5
1EHZRI abe X T ababe 1< v F Lz

ST, ETHM Lz match 7Y =27 Miid, < v F LEXFIIOERSEHEINTVWET, LotLro
I ODHDFTRERZHT L7 D2 AT,

<_sre.SRE_Match object; span=(0, 3), match='abc'> ¥ RREINTVWEZLEVWET, ZOA TV =
Z FAD match £ WO HIZ, v v F LT %, span WS HIET v F LEARXR—UDBFEET S, X
FHIDA Ty 7 ZADOHPFAERL FT,

FERERTIIAXF M FREENXNE T, 728 213, FHEHR abe 133XF%| ABCdef 23~y F L%
A, Vi, EMEIF ABC T abedef I3~y FLEHA,

matchl = re.match('abc', '"ABCdef')
print(matchl)
matchl = re.match('ABC', 'abcdef')
print(matchl)

None
None

ZZTmatch D 3 HFHDF[H Y LT re. IGNORECASE b Ll re. I 2 ET 2 L. KXFL/INXFEZ XA
BIEYFTEINEINEFRDL B TEE T,

matchl = re.match('abc', "ABCdef', re.IGNORECASE)

print(matchl)

matchl = re.match('ABC', 'abcdef', re.IGNORECASE)
print(matchl)

matchl = re.match('ABC', 'ABCdef', re.IGNORECASE)
print(matchl)

matchl = re.match('abc', 'ABCdef', re.I)
print(matchl)

matchl = re.match('ABC', 'abcdef', re.I)
print(matchl)

matchl = re.match('ABC', '"ABCdef', re.I)
print(matchl)

matchl = re.match('AbC', 'aBcdef', re.I)
print(matchl)

<re.Match object; span=(0, 3), match='ABC'>
<re.Match object; span=(0, 3), match='abc'>
<re.Match object; span=(0, 3), match='"ABC'>
<re.Match object; span=(0®, 3), match="ABC'>
<re.Match object; span=(0, 3), match='abc'>
<re.Match object; span=(0, 3), match='ABC'>
<re.Match object; span=(0, 3), match='aBc'>

match I XFHNDRIEDR < v FTE20EIDLFARETDT, RO LI KRGS, match 7P 27 P ZIRX
312 None 2SR E N E T,
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matchl = re.match('def', 'abcdef')
print(matchl)
matchl = re.match('xyz', 'abcdef')
print (matchl)

None
None
XFHNDRIELDFARSNZNDTIE, WHAIZD RETT,

Z ZTC. Bi¥ search X, 8 L7z IEHRFRIR A 23 XFH B2 (LFHNDLEDNTS) v v F T30S
DFARDZ e BN TEET,

re.search(IEFIFRIH A, XFFB)

matchl = re.search('abc', 'abcdef')
print(matchl)
matchl = re.search('abc', 'ababcd')
print (matchl)
matchl = re.search('def', 'abcdef')
print(matchl)

<re.Match object; span=(0®, 3), match="abc'>
<re.Match object; span=(2, 5), match="abc'>
<re.Match object; span=(3, 6), match="'def'>

search DHED 3HBFHDFIE L LT re. IGNORECASE, & L dre. I #I8E€ T2 I ¥ T. AKXF /X
FERAETICT Yy FTRAREIRERARZ N TEE T,

matchl = re.search('abc', "ABCdef')

print(matchl)

matchl = re.search('DEF', 'abcdef')

print(matchl)

matchl = re.search('abc', 'ABCdef', re.IGNORECASE)
print(matchl)

matchl = re.search('DEF', 'abcdef', re.I)

print (matchl)

matchl = re.search('not', "It is NOT me.', re.I)
print(matchl)

matchl = re.search('NOT', 'It is not mine.', re.I)
print(matchl)

None
None
<re.Match object; span=(0, 3), match='ABC'>
<re.Match object; span=(3, 6), match="def'>
<re.Match object; span=(6, 9), match="NOT'>
<re.Match object; span=(6, 9), match="not'>

match BIE Y Ff£IZ, search BIRICBWT D, if XEMH o2& DIEMAIRETH S Z L IEHE X TBWTK
720,

if re.search(IE RFEIHR, XFF):

if re.search('not', 'It is NOT me.'):

print (" IFFREH not X FH It is NOT me. IX~¥ v FF3")
else:

print (" IERH not 2374 It is NOT me. IZ< v FL7ZWV")

(continues on next page)
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(continued from previous page)

if re.search('not', "It is NOT me.', re.I):

print (" IFRFEIR not 23FF| It is NOT me. IZ¥ v F$5")
else:

print (" IEFEIE not 233 FF| It is NOT me. I~ v FL7ARW")

IEHFEH not 23XFH It is NOT me. I~ v F LWV
EHZRI not 233CFH) It is NOT me. I~ v 59 3

XFHNDFEDR S D v F RN T2, EREROEHEICF v Ly b (M) ZOFTLEZ WV, X
Too XFHNOERBZRD» O v F SRV E Fld, ERRBORRIC FAGLS (§) 2017 TS W,

matchl = re.search('abc', 'ababcd') #¥ ¥ L v haliEE~YvFT5

print(matchl)

matchl = re.search('*abc', 'ababcd') #¥ ¥ L v FH O~y FLAEWL

print (matchl)

matchl = re.search('def', 'abcdefg') #KligdE5R LI~y FT5

print(matchl)

matchl = re.search('def$', 'abcdefg') #RNLidEH DI~y F LAV

print(matchl)

matchl = re.search('def$', 'abcdefxyzdef') # 22053 55D 2%EKH (BfE) @ def IT~vvyFF
%

print(matchl)

<re.Match object; span=(2, 5), match="abc'>
None

<re.Match object; span=(3, 6), match="def'>
None

<re.Match object; span=(9, 12), match='def'>

el TTETONAER . IERERBHZHAWTITCFFIIDOR Y v B (find 2 E) 18X - THEBEHATRET
T CHTRIERKRBZMI XV v MIZLAEDD FHA,

PWVWIDY, ZIFETRTER1ID2DFEHEBERICE ST, 1 00XFEHNZRLTWE»STE, LirL, &
FNCE o780, ERBHRITIFHND (8% —2 ) #FRLET, ThDB. 1 DOIERREBRTERDO TS
PRI EHAEERDTT,

722 ZIE, [EHIRH ab L FHEF de L \WH 2 DD EMRERE | L WHHLETRIT ablde b FHERHZ
RLET, ZOEFEHEHRTIE, ab 2 de LWV 2200 FHNEZRLTED., ZNH5DOWTNREELXTE
sy FLET, 20 | Oics (HE) 28, L IEER2VWWE T,

matchl = re.search('ab|de', 'bcdef'")

print(matchl)

matchl = re.search('ab|de', 'abcdef')

print(matchl)

matchl = re.search('ab|de', 'fgdeab')

print(matchl)

matchl = re.search('ab|de', 'acdf')

print(matchl)

matchl = re.search('alan|the', 'I slipped on a piece of the banana.')
print(matchl)

matchl = re.search('alan|the', 'I slipped on the banana.')
print(matchl)

matchl = re.search('Good (Morning|Evening)', 'Good Evening, Vietnam.') #FMZRHEAND ()
WOWTIE T TR E T

print(matchl)

matchl = re.search('colo(u|)r', 'That color matches your suit.') #EMHEHAND O 1250
TIE T TR E T

print(matchl)

matchl = re.search('colo(u|)r', 'That colour matches your suit.') #EHRFHAND O 1o
WWT I R TRA & 3
oste R e T (continues on next page)
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(continued from previous page)

print(matchl)

<re.Match object; span=(2, 4), match="de'>

<re.Match object; span=(0, 2), match="ab'>

<re.Match object; span=(2, 4), match='de'>

None

<re.Match object; span=(13, 14), match='a'>

<re.Match object; span=(13, 16), match="the'>
<re.Match object; span=(0®, 12), match='Good Evening'>
<re.Match object; span=(5, 10), match='color'>
<re.Match object; span=(5, 11), match='colour'>

FRo 3 BHDOHNCHEE L TL XV, E#FEH ab | de Tidab i de & D dIRICiiREI N TWE TH,
2w FFTAXFINIXFHN L THRICHTE (ab Tldizl, de) THARAZLIWHEBRELTL XV,

A WEE T2, IERERH abe 13, [EMHKB a L IEHRER b C IEHXB ¢ LW 3 DDIERKRBE 2RI T
RSN ERRBTHD, ZOXSICERKRRZEIT THLWERKRBEZ2EHEZEE L WO E T,

a* &, EfEH aZ 0B EBDIELEFHE~y FLET, 20 * OEEZEATEVVET,

matchl = re.search('a*', 'abcdef')
print(matchl)

matchl = re.search('a*', 'aabbcc')
print(matchl)

matchl = re.search('a*', 'cde')
print (matchl)

matchl = re.search('bo*', 'boooo!"')
print(matchl)

<re.Match object; span=(0, 1), match="'a'>
<re.Match object; span=(0, 2), match='aa'>
<re.Match object; span=(0, 0), match='"'>
<re.Match object; span=(0, 5), match='boooo'>

FRO3ZBHOHNZBWT (XFaDBFENTOVARWIHHEDSF) None RS FIZ, ¥vFLTWVWBD
PAEGRICES B LNERHA, LAL, a*lidaZ 0RMELEXFINICOYyFLET, 200 EKIE
LEXFHN e, EXDR0DOXTFHTH D, TF e hEXFIH IR F T, T cde DILTEIZIZ, 28
A2 BixEs0DT, a* BELEEHETICTYyFLTWVWBEDTT,

7z 213, IERIRI abb* 1&, ab, abb, abbb, --* £\ S XFHNI< v F L £ T

matchl = re.search('abb*', 'abcdef')
print(matchl)

matchl = re.search('abb*', 'aabbcc')
print(matchl)

matchl = re.search('abb*', 'cde')

print(matchl)

matchl = re.search('hello*', 'Hi, hellooooo!")
print (matchl)

matchl = re.search('hello*', 'Hi, good morning!")
print(matchl)

<re.Match object; span=(0®, 2), match="ab'>
<re.Match object; span=(1, 4), match="abb'>

None

<re.Match object; span=(4, 13), match='hellooooo'>
None

CHETITHN LR, ML PR WS 3 00 A ZHAGHE 5 Z & ThRA ZRIEFRERB 27083 % 2
EMTEEID, TS DEBICEFEOMSBFELE T, L AE i ab | cd 2 WS IERE
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Fix, abd L3 cd eW0WIHIXFINZeyFLET ((@ab)|(cd) ERIUEKTT), 2% h, HEDOHD
MEDIEIFEALTVWBDTY, 2T, MfFEMEMH->Talcdd T2, ZOIEHREKHIZ, abd |
acd ¥RICEBRICZ D £3,

matchl = re.search('ab|de', 'fgdeab')

print(matchl)

matchl = re.search('(ab)|(de)"', 'fgdeab')

print(matchl)

matchl = re.search('a(b|d)e', 'fgdeab")

print(matchl)

matchl = re.search('a(b|d)e', 'fgadeab')

print(matchl)

matchl = re.search('abe|ade', 'fgadeab')

print (matchl)

matchl = re.search("(I|i)t('s| is| was)", "It was rainy yesterday, but it's fine.
—today.")

print(matchl)

matchl = re.search("(I|i)t('s| is| was)", "It rained yesterday, but it's fine today.")
print(matchl)

<re.Match object; span=(2, 4), match='de'>
<re.Match object; span=(2, 4), match='de'>
None

<re.Match object; span=(2, 5), match="'ade'>
<re.Match object; span=(2, 5), match='ade'>
<re.Match object; span=(0, 6), match="It was'>

L e 1]

<re.Match object; span=(25, 29), match="it's">

HREOMHEDMEIE, TH < #E < T L WIS EFIL > TVE S, ZH3EFD, TH (+) < (X)<
NE| LFELCTTOT, BEEWZH DI RTVERWET, TAETITHMLAERE, fL gL
3ODHRLFEDIEF 2T 2 AN O L 2HAGEDE 2 Z L THRARIERKB 25l 32 Z L3 T
ER-38

matchl = re.search('a(bc|b)*', 'defabcxyz')

print(matchl)

matchl = re.search('a(bc|b)*', 'bbacbabbbbc")

print(matchl)

matchl = re.search('ca(r|t(egory|tle|))', 'What category is this cat in?')
print(matchl)

matchl = re.search('ca(r|t(egory|tle|))', 'No, this is not a carpet.')
print(matchl)

matchl = re.search('ca(r|t(egory|tle|))', 'WWe saw a cattle car almost hit the cat.')
print (matchl)

matchl = re.search('ca(r|t(egory|tle|))', 'Please locate him.")
print(matchl)

matchl = re.search('ca(r|t(egory|tle|))', "Don't play castanets.")
print(matchl)

<re.Match object; span=(3, 6), match="abc'>
<re.Match object; span=(2, 3), match='a'>
<re.Match object; span=(5, 13), match='category'>
<re.Match object; span=(18, 21), match='car'>
<re.Match object; span=(9, 15), match="cattle'>
<re.Match object; span=(9, 12), match='cat'>

None

Python TIXIEMEFNI L FINC L > TELTWB Z LIHERLTLZE W, 722 21, match BEEDOE—
G CTFINOERTEEZ oMW 28T,
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matchl = re.match('abc', 'abcde')

print(matchl)

regl = 'abc' # [EHRFERZ XA Titibh$ %

match2 = re.match(regl, 'abcde') #matchl ¥ [f] UfEHICR 2
print (match2)

<re.Match object; span=(0, 3), match='abc'>
<re.Match object; span=(0®, 3), match="abc'>

DI ERIATBL CEMRERREEC L EIC, PLIO0MBL Tl 2 2 2T & CTEFTT,

matchl = re.search("(I|i)t('s| is| was)", "It was rainy yesterday, but it's fine.
—today.")

print(matchl)

regl = '"(I|i)t' # [EHEHOREED

reg2 = "('s| is| was)" # [EHFTHROBIES

reg3 = regl + reg2 # IEMRMERT 2 2O XTI AT 5

print(reg3)

match2 = re.search(reg3, "It was rainy yesterday, but it's fine today.")

print (match2)

<re.Match object; span=(0, 6), match="It was'>
(I|i)t('s| is| was)
<re.Match object; span=(®, 6), match='It was'>

31.2 #&H

XFH] strl Z51#E LTHD, str1 OFIZ THERRTXTFIN BEZFNTVWE0Y I 0EAXRT, &Fh
TVWRIE~v Y F L XD match A 7P =27 b2, EF0RITHIUSL None % 3K FBI% check_monthstr
EERLTLIEE W, 72720, THERERI XA ERD LS BXFHe LET,

1. EX 2D mm &\ XFF|
2. mm lZ. 00, 01, -+, 12 DWW F DD LFH)
LUFDELD ... D IA2EEMITHREL TN,

import ...
def check_monthstr(strl):

"/tmp/ipykernel_9427/3763894078.py" 1

import ...
A

SyntaxError: invalid syntax

EOURNTHERER LR, UTORAZETL, FTRRIET True 12745 T MR L TSV,

print(check_monthstr('10').group() == '10') # group() I OWTIFHFICHHLH D 5 (F 7
T af)

print(check_monthstr('monl521vb') == None)

print(check_monthstr('00an23') == None)

print(check_monthstr('13302"') .group() == '02")

NameError Traceback (most recent call last)
/tmp/ipykernel_9427/479121597.py in

-——-> 1 print(check_monthstr('10').group() == '10") # group() IZ DWW TIXEICHIHAH D

T3 (A7 aFL)

(continues on next page)
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2 print(check_monthstr('monl521vb') == None)
3 print(check_monthstr('00an23') == None)
4 print(check_monthstr('13302").group() == '02")

NameError: name 'check_monthstr' is not defined

31.3 &&E

WFH strl 2515 LTHY., strl 2T 2 XXFHH A C G T D 4BEOXFUNOXLF 2 &Ly
SDART, NS ETEE T False 2, 75 TRWEEIX True 23K 3B check_ACGTstr Z{E
LU TL7EEWN, 72720 ANFE/ICFEIXB L EFEA. T2, ZBZH DAL False ZIRL TL ZE W,

MUTFDELD ... D2 IAREEMZ THREL T X W,

import ...
def check_ACGTstr(strl):

"/tmp/ipykernel_9427/390249491.py" 1

import ...
A

SyntaxError: invalid syntax

LN THRERER L2, UTORAZET L, ETHERNPET True 1842 Z 2 ZHERL T ZE W,

print (check_ACGTstr('AcCGTAGCacATcGgAaaTtGCacT') == True)
print (check_ACGTstr(':ACaacgta24FgtGH') == False)
print (check_ACGTstr('') == False)

NameError Traceback (most recent call last)
/tmp/ipykernel_9427/3681665936.py in
----> 1 print(check_ACGTstr('AcCGTAGCacATcGgAaaTtGCacT') == True)

2 print(check_ACGTstr(':ACaacgta24FgtGH') == False)

3 print(check_ACGTstr('') == False)

NameError: name 'check_ACGTstr' is not defined

31.4 5EH

X strl 2518 UTHD, strl OHIC TREAIZR T XTI DEENTVELE I DIRT, &%
NV~ yF L ED match A 7Y =27 b2, EF 0T IUS None iR 3B check_timestr
PERLTLEI WV, 7R, TREERIXFY) 3RO XS5 2XFo e LET,

1. EX5® hhimm & WS XFHITH D, 12 R R R TR Z £ 3

2. BHIEOD 2 XXF hh i, 00,01, -, 11 DWW DD LFF|

3. %FD 2 XFmm i, 00,01, -, 59 DWIT DD LT
PTotrd ... D ZA2FHEZMATHREL T W,

import ...
def check_timestr(strl):
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"/tmp/ipykernel_9427/159983618.py" 1

import ...
A

SyntaxError: invalid syntax

LN THERER L. ITORALEZITL, FIITERLPET True I3 Z 2 ZHEEL T Z&X W,

print(check_timestr('10:23').group() == '10:23') # group() IOV TIIRFICHHDH D 5
(X7 aFin)

print(check_timestr('time?1023') == None)

print(check_timestr('time?11:23').group() == '11:23")

print(check_timestr('12:3xx1;23ah23:23') == None)

NameError Traceback (most recent call last)
/tmp/ipykernel_9427/1589433981.py in
-———> 1 print(check_timestr('10:23") .group() == '10:23') # group() (DWW TIEE Iz

WHOET (X TP atn)
2 print(check_timestr('time?1023') == None)
3 print(check_timestr('time?11:23").group() == "11:23")
4 print(check_timestr('12:3xx1;23ah23:23') == None)

NameError: name 'check_timestr' is not defined

31.5 &H

XA strl 251 UTHED., strl OHIZ MPvd 2R TXFHN BEZNTWE0Y I DFAXRT, &%
NTVRRE~Y Yy F LIz ED match A 7P =7 Ve, &FEHWVARITIUL None %3R3 B4 check_ipv4str
PR L TLEX W, 72720, MPv4 2RI XFH]) ERD X5 B2XFoe LET,

1. aaa:bbb:ccc:ddd ¥ WHERDE X 15 OFA
2. aaa, bbb, ccc, ddd Wb, 000, 001, -+, 254, 255 DV DD SLFEH
LUTDELD ... D2 IAREEITHEL TLEX W,

import ...
def check_ipv4str(strl):

"/tmp/ipykernel_9427/19572505.py" 1

import ...
A

SyntaxError: invalid syntax

LN THERER LR, UTORAZEITL, ETHRNPET True 18K 2 Z e ZEREL T ZE W,

print (check_ipv4str('IP=255:255:255:255") .group() == '255:255:255:255")
print(check_ipv4str('notIP=2x5:a5b:2c:255:14:444"') == None)

print (check_ipv4str('IP?=25:25:55:155") == None)
print(check_ipv4str('IP?=255:255:255"') == None)

NameError Traceback (most recent call last)
/tmp/ipykernel _9427/2259691458.py in
----> 1 print(check_ipv4str('IP=255:255:255:255") .group() == '255:255:255:255")

(continues on next page)
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[27]:
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(continued from previous page)
2 print(check_ipv4str('notIP=2x5:a5bh:2c:255:14:444") == None)
3 print(check_ipv4str('IP?=25:25:55:155") == None)
4 print(check_ipv4str('IP?=255:255:255") == None)

NameError: name 'check_ipv4str' is not defined

31.6 #&HE

XFH strl 25 B LT, strl oz THE HZRTFF) BB ENT0E0E S h#NT, &Fh
TV~ Y F L ED match 7 7Y =27 M2, S EH0RIFIUL None %3R3 BI% check_monthdaystr
EERLTLEE W, 72720, THEHERTXFIN RO LS RXFH e LET,

1. mm/dd ¥ W5 RE 5 DT
2. mm i, 01,02, -, 12 DWINHD LT
3. dd . mm 2’ 01, 03, 05, 07, 08, 10, 12 72 51F. 01,02, -+, 31 DWVT I DT
4. dd 1%, mm 2% 04, 06,09, 11 72 51F. 01,02, -+, 30 DWW T DLFF
5. dd X, mm 2302 251X, 01,02, -+, 29 DWIT DD LT
DTotrd ... 0t 22 HEMATHREL TN,

import ...
def check_monthdaystr(strl):

"/tmp/ipykernel_9427/2570444019.py" 1
import ...
A

SyntaxError: invalid syntax

LDV THERER L7, UTDRAZFETL, FATHEDET True 12725 Z & ZHEREL T2 E W,

print(check_monthdaystr('yearll/31monthl1/30dayl5hour/27minute/sec"').group() == '11/30
")

print(check_monthdaystr('11/31"') == None)

print (check_monthdaystr('x02f/2d5ax') == None)
print(check_monthdaystr('03/24").group() == '03/24")

NameError Traceback (most recent call last)
/tmp/ipykernel_9427/1893991142.py in
---—> 1 print(check_monthdaystr('yearll/31month11/30dayl5hour/27minute/sec") .group().
== "11/30")

2 print(check_monthdaystr('11/31"') == None)

3 print(check_monthdaystr('x02f/2d5ax"') == None)

4 print(check_monthdaystr('03/24"').group() == '03/24")

NameError: name 'check_monthdaystr' is not defined
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31.7 XFI 5 R

[abc] X alblc LRI CEMKOIEREBRTT, ZoAFTFMHWEERLIX. XFISALEINE T,

[28]: matchl = re.search('[abc]', 'defabcxyz')

print(matchl)

matchl = re.search('[3456]"', '1234567890")

print (matchl)

matchl = re.search('ha[sd]', 'He has an apple and they have pineapples.')
print(matchl)

<re.Match object; span=(3, 4), match="a'>
<re.Match object; span=(2, 3), match='3'>
<re.Match object; span=(3, 6), match='has'>

M. TNETOMPHATELHASHLETHWSE Z R TEET,

[29]: matchl = re.search('[def][abc]', 'defabcxyz')

print(matchl)

matchl = re.search('4[3456][3456]([3456]|[7890])"', '1234567890"')

print (matchl)

matchl = re.search('6[789]*"', "1234567890"')

print(matchl)

matchl = re.search('she ha[sd]|they ha(ve|d)', 'He has an apple and they have.,
—pineapples.', re.I)

print(matchl)

<re.Match object; span=(2, 4), match='fa'>
<re.Match object; span=(3, 7), match='4567"'>
<re.Match object; span=(5, 9), match='6789'>
<re.Match object; span=(20, 29), match='they have'>

TR, X577 20 TEEE, Al BHEREMbIhEd, 2 2E [a*] EWHERKRBIX, ad L
L * vy FLET,

[30]: matchl = re.search('[a*]', 'aaaaaa') # a L FIT< v F
print(matchl)
matchl = re.search('[a*]", '"*') # *— X FII~<vF
print(matchl)
matchl = re.search('a*', 'aaaaaa')
print(matchl)
matchl = re.search('a*', '*') # XFZ 7 ATHWEE., ATlZ~vyF LAV
print(matchl)
matchl = re.search('[a|b]', 'defabcxyz') # a —XTFIT~ v F
print(matchl)
matchl = re.search('[a|b]l', "|') # | =X FIZ~vF
print (matchl)
matchl = re.search('alb', "|') # XFZ7 7 ATHWVWEE, [~y F LWV
print(matchl)

<re.Match object; span=(0, 1), match="a'>
<re.Match object; span=(0, 1), match="*'>
<re.Match object; span=(0, 6), match='aaaaaa'>
<re.Match object; span=(0, 0), match=""'>
<re.Match object; span=(3, 4), match='a'>
<re.Match object; span=(0, 1), match="|"'>

None

NFET T ATE—NFETOEHTAMEEERT N TEE TN, BEX 2 EOXFHEZRTZ L IET
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[31]:

[32]:

[33]:
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XEVPA, T4DOB, ab | cd LWSIEHRBZ (120) XFIZIFRATRITILIITEFIEA,

%72, [abcdefg] % [gcdbeaf] 72 &i& [a-g]. [1234567] %° [4271635] R ¥ E [1-7] RN, T~
) EHVEZETHMBICRT N TEZT, 22X, 2TOT7LT7 7Ry b 2 BTFERTEEIX.
[a-zZA-Z0-9] TRINZ T,

matchl = re.search('[a-c]', 'defabcxyz')

print (matchl)

matchl = re.search('3[4-8]", '1234567890")

print(matchl)

matchl = re.search(':[a-zA-Z0-9]*:', 'alb2c3:d4e5f:69g7A8B:9COD')
print(matchl)

<re.Match object; span=(3, 4), match="a'>
<re.Match object; span=(2, 4), match='34'>
<re.Match object; span=(6, 13), match="':d4e5f:'>

XF7I7ADOAlZF YLy b (M) THDDZ ., BEXFIZALRD, Fx Ly bORAIFE LT
PO Fr~yFTAHEREFR D ET, 22X, [fabcl i a, b, cAND I XF~vvyFTAIE
HEHTT,

matchl = re.search('[*abc]', 'abcdefxyz')
print(matchl)
matchl = re.search('[Adef]"', 'defabcxyz')
print(matchl)
matchl = re.search('[A1-7]", "1234567890")
print(matchl)

matchl = re.search('ha[Asd]e', 'He has an apple and they have pineapples.')
print(matchl)

<re.Match object; span=(3, 4), match='d'>
<re.Match object; span=(3, 4), match='a'>
<re.Match object; span=(7, 8), match='8"'>
<re.Match object; span=(25, 29), match='have'>

¥y Ly VEEHEHDAIOT G, BR2XFIIRAICRDET, Thbb, FvLy MIvvF T
ARSI PBHEZINET, 2. [dref] i, d, A e fOVTIRRICT Y FLETD,

matchl = re.search('[d*ef]', 'defabcxyz')

print(matchl)

matchl = re.search('[d*ef]', 'a*bcdef') # F¥¥L v biT~¥vF T3
print(matchl)

<re.Match object; span=(0, 1), match='d'>
<re.Match object; span=(1l, 2), match="4*'>

31.7. XFI3FR 279



[34]:

[35]:
[35]:

[36]:
[36]:
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31.8 IERFRIRICEH T 2 ERVLRHEK

ETHALEERERZMAL T v 532 XFHIDBEFET 20 I 02N ITTIRRL, vy FL
X FHNIN LT L R Z A 2 Z e N TEET, LT T2 DDERWZEKZHNL £75

31.8.1 sub

sub . FHRBHRICT Y F T3 XFHATORTONFI %, IEE L XFH B TEEHZ LI AT
EEEN

BARNZIERD X SICT 5 L,

re.sub(IEHERIHR, BT 2 XFH B, JCITHK 3 XFF A)

REXYFTHATORTONFHNE B LBERALIENTERT, BEMZ SNLMROTFH G
fEHNT) REEZDET, (BBHA. bLOXFHARENLEEA.)

strl = re.sub('[346]", 'x', '03-5454-68284') #3,4,6% x ICE X% 3

print(strl)

strl = re.sub('[.,:;!?]', "', "He has three pets: a cat, a dog and a giraffe, doesn't.
—he?") #AJFEZHIRRT 5 (EXXFHNCEZHZ 5)

print(strl)

strl = re.sub('\(@Q\) | Ho & F—L |@', '@', 'accountname H > ¥ ¥ — < test.ecc.u-tokyo.
wac.jp') # AXNLFEREO T el E &z 5

print(strD)# \ (& \) DEKIZOWTIX, Tid® ERRBFOIRr—F>—r 2| OFiESB LT
K7WV

0x-5x5x-x828x
He has three pets a cat a dog and a giraffe doesn't he
accountname@test.ecc.u-tokyo.ac. jp

re.sub(r'[ \t\n][ \t\n]*', " ', strl)

Y35, XFY strl OZBAXFOWINAR—Z 1 EICE =IO D 3,

ZZT, r'[ \t\nl[ \t\n]*' WS IFEHEBHRIZ, ZAPZX 70BITO 1B EDEDIRL DX — V%
RKLET, 2FD, aa* L WOHEEZLE NMEMED a2 WO XFH ey FTREHREKRR Ta+r 20D
+ B2 RIEHARFTEEIMZ 22 2 DAETT, 2D + XRTERITENMLET,

re.sub(r'[ \t\n][ \t\nl*', ' ', 'Hello,\n World!\tHow are you?')

'Hello, World! How are you?'

LIFTE, HTIML® XML DX 72 HE L TWE T (EXFINCEERZI TVET),
re.sub(r'<[A>]*>"', "', '<body>\nClick <a href="a.href">this</a>\n</body>\n"')

'\nClick this\n\n'

r'<[A>]%" PWOIERRIIX, < DRI > DA DXXFDOED IR LD H o THRIRIZ > DR DZ 2 W H K —
VERLET,
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[37]:

[38]:
[38]:

[39]:
[39]:

[40]:
[40]:
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31.8.2 re.split

split i3, EMEBRICYy F T XFHZRYIDT (FYIX) e LT, XFHAZTEILES, 77
BN SCFAND ) R M SN TRIE L 72D 55

BARNZIERD XS ICHVWET,

re.split (EFRBH R, JTITH 5 3FF A)

DUT 23 gAif ¢ 37,

re.split(r'[*a-zA-Z][*a-zA-Z]*', 'Hello, World! How are you?')

[*a-zA-Z][*a-zA-Z]* LW IERIRBUE, EXFLIOSCFED 1 B E#EDIRENTV S, EWnH ik —
VERLET, ZOIEHRIZ Python DXOHFTHWS & 21X, r'[*a-zA-Z][*a-zA-Z]*' LW HEX
ZHOWE S, HEHOD rizownTiE, UTOFEHZZRL TIEE W,

listl = re.split( , 'He has three pets a cat a dog and a giraffe doesn't he")

print(listl)

list2 = re.split(r'[*a-zA-Z][*a-zA-Z]*', 'Hello, World! How are you?')

print(list2)

['He', 'has', 'three', 'pets', 'a', 'cat', 'a', 'dog', 'and', 'a', 'giraffe', "doesn't
", 'he']

['Hello', 'World', 'How', 'are', 'you', '']

COBID X 5T, RSNV X MCEXTFHINEENLHEDRHD £FTDT, HEELTILES W,

31.8.3 r Z{JI7 3EH

XT, Db X572 EFHRERIZ. "hello*' d X 5T Python DXF4| ¥ LT re.split X re.sub 72D
BEICEZ UL I VD TR, UTD LS ICXFHDRNS r 21T 5 Z e RN E T,

r'hello*'

'hello*"'

r'hello*' OLEEF r ZMIFITHMIRLTHRERILZOTTN, UTOE S5 r 232 A r—7F
RENENIAT — T = Y Ao =X FEHBELNE T,

r'[ \t\n]+'

"L \\t\\n]+'

\t B\t ICZED 27222 TLED \BENRNYIRAT Yy a2 RITIAT—F—r VAT, \tiZR7

PWOHONERARLETE, \\LIEANYIZZAZXTy T2kt W) 2XELLRAXFEYTE, DA
EREF A BERT 2R TNy 7 X5 v o 2 I N E T,

FIZ\ E WO LFEZOHDORERBRICED Ve Z I\ 22 WEETr 23T S0,
r'\\t t/'
"\\\\t t/'

ZOEE, XFHOHFI\ P2 HEENTED, ERERBEEHRT2BBECELLUEEINE T, T&b
B NEWIHINFZDODDERLE T,
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[41]:

[42]:

[43]:
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31.9 FE

FEDONENMEEEI N text-sample.txt LW D 7 7 A A SFiARA, HRTIHEOY X 2R
BH%L get_engsentences Z{ER L TL 72\, 7270, EETAEEFHRLTISWTFEEAD, BXF
FNIBREFE T, T2, VA MIORTENCHE ZFIEICHANE X TL X0,

UFDELD ... D IAEERITHREL TN,

import ...
def get_engsentences():

"/tmp/ipykernel_9427/3360045867.py" 1

import ...
A

SyntaxError: invalid syntax

DN THEEER LR, UTORAEZEITL, EITHED True 12725 Z 2 2R L TL 72X W,

listl = get_engsentences()
print(len(listl) == 289)

print(list1[0] == 'a')

print(list1[100] == 'in')

print(list1[288] == 'would')

NameError Traceback (most recent call last)

/tmp/ipykernel_9427/400148248.py in
----> 1 listl = get_engsentences()

2 print(len(listl) == )

3 print(listl[0] == 'a')

4 print(listl[ == 'in")

5 print(listl[ == 'would")

NameError: name 'get_engsentences' is not defined

31.10 #&H

FEEDONEMEFEZI N text-sample.txt LW 7 7 L A binAAA, HRTIHEOY XA M ERT
BH% get_engsentences2 RIER L T 7Z& WV, 7L, EXFHNIREE T, £/2. VR MIERTHNIC
& 2 FIRCI AN 2 TL &0,

LFDELD ... D IA2EEMITHRELTLEEWN,

import ...
def get_engsentences2():

"/tmp/ipykernel_9427/2256989314.py" 1

import ...
A

SyntaxError: invalid syntax

LN THERER L 7R, UTDEAZEITL, FEITHRIRD True 12725 T & ZHERE L T2 E W,
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[44]:

[45]:

[46]:
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listl = get_engsentences2()
print(len(listl) == 149)

print(listl1[0] == 'a')

print(list1[100] == 'proclaim')

print(list1[148] == 'would"')

NameError Traceback (most recent call last)

/tmp/ipykernel_9427/1837623858.py in
----> 1 1listl = get_engsentences2()

2 print(len(listl) == )

3 print(listl[0] == "a')

4 print(listl[ ] == 'proclaim')
5 print(listl[ ] == "would")

NameError: name 'get_engsentences2' is not defined

31.11 ZDMMOREER

PHELAN O RBEA 2L %7,

a? i, FHEBRRaz2B/AI BIKETAIXFI ey FLET, 22 21X, abc)? i alabe ¥ [FIUEBKD
FRFERTT,

matchl = re.search('colou?r', 'colour')
print (matchl)
matchl = re.search('colou?r', 'color'")
print(matchl)

<re.Match object; span=(0, 6), match='colour'>
<re.Match object; span=(0, 5), match='color'>

a+ I3, EMFEH a % | EHERET 30FHIE vy F LET, DD, ar i aa* L L EKOERRH
<7,

matchl = re.search('boo+', 'boooo!")

print (matchl)

matchl = re.search('boo+', 'bo!")

print(matchl)

matchl = re.search('a+', 'abcdef')

print (matchl)

matchl = re.search('a+', 'aabbcc')

print(matchl)

matchl = re.search('a+', 'cde')

print(matchl)

matchl = re.search('[*a-zA-Z]+', 'abcl2345efg67hi89j0k")
print (matchl)

matchl = re.search('[a-zA-Z]+', 'abcl2345efg67hi89j0k')
print(matchl)

<re.Match object; span=(0®, 5), match='boooo'>
None

<re.Match object; span=(0, 1), match='a'>
<re.Match object; span=(0, 2), match='aa'>
None

<re.Match object; span=(3, 8), match='12345">
<re.Match object; span=(0®, 3), match="abc'>
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[47]:

[48]:

[49]:

[50]:

Python 704

— ~

2z

J AFT

ERLDBIZ * S BICE SR TA T I,

af{x,y}. (ZEHEHR a 2 x B Loy BILT#ED BT XFEI e~y FLET,

matchl = re.search('bo{3,5}', 'booooooo!")
print(matchl)

matchl = re.search('bo{3,5}', 'boo!")
print (matchl)

matchl = re.search('a{2,5}', 'bacaad")
print(matchl)

matchl = re.search('[0-9]1{1,3},[0-9]1{3,3}"', '1,298 ")

print(matchl)

matchl = re.search('[0-9]1{1,3},[0-9]1{3,3}", '298[4")

print (matchl)

<re.Match object; span=(0, 6), match="booooo'>
None

<re.Match object; span=(3, 5), match='aa'>
<re.Match object; span=(0®, 5), match="'1,298'>
None

31.12 XAXF

DFtid, RS X230 (FRXT) Z2HMLES,
L (BUAR) B 503 FIITyFLET,

matchl = re.search('.', 'Hello'")
print(matchl)

matchl = re.search('3.%9', '1234567890")
print(matchl)

matchl = re.search('ha(.|..)', 'He has an apple and they have pineapples.')

print(matchl)

<re.Match object; span=(®, 1), match="H'>
<re.Match object; span=(2, 9), match='3456789'>
<re.Match object; span=(3, 6), match='has'>

L, XF277ADHT . ZHWTH, H502XFE~y FHS, * DEELFEMIC, YA L

<vFLET,

matchl = re.search('[.]', 'Hello')
print(matchl)

matchl = re.search('[.]", '3.141592")
print(matchl)

None
<re.Match object; span=(1l, 2), match='."'>

\tiZ 272K LET,

matchl = re.search('b\t', 'a b c
print (matchl)

<re.Match object; span=(2, 4), match="b\t'>

\s ZEAXFE (AR—Z, X7, BUTRY) #RLET,

d")
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[51]:

[52]:

[53]:

[54]:

[55]:

[56]:
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matchl = re.search('b\s', 'a b € d")
print(matchl)

matchl = re.search('a\s\s\s', 'a b C d")
print (matchl)

matchl = re.search('b\s*', 'a b C d")
print(matchl)

<re.Match object; span=(2, 4), match="b\t'>
<re.Match object; span=(0, 4), match="a\t\u3000 '>
<re.Match object; span=(4, 7), match="b\t\u3000'>

\S ¥ \s A OETOFEZRL X,

matchl = re.search('b\S', 'a b bc d")
print (matchl)

<re.Match object; span=(4, 6), match="bc'>

\w (¥ [a-zA-Z0-9_] ¥ [A UEKTT,
matchl = re.search('\w\w', 'abcde')

print(matchl)
matchl = re.search('b\w*g', 'abcdefgh')

<re.Match object; span=(0®, 2), match="ab'>

\WiE\w A OETOXFERLET, 7405, [*a-zA-Z0-9_] LA UEKTT,

matchl = re.search('g\W*', 'ab defg hi jklm no p')
print(matchl)

matchl = re.search('\W\w*\W', 'ab defg hi jklm no p')
print(matchl)

<re.Match object; span=(6, 9), match="g >
<re.Match object; span=(2, 8), match=' defg '>

\d 1% [0-9] RIUEKTT,

matchl = re.search('\d\d\d-\d\d\d\d', '153-8902')
print(matchl)

matchl = re.search('\d*-\d*', '153-8902")

print(matchl)

matchl = re.search('\d\d-\d\d\d\d-\d\d\d\d', '03-5454-6828"')
print(matchl)

matchl = re.search('\d*-\d*-\d*', '0®3-5454-6828")
print(matchl)

<re.Match object; span=(0®, 8), match='153-8902'>
<re.Match object; span=(0, 8), match='153-8902'>
<re.Match object; span=(0, 12), match='03-5454-6828"'>
<re.Match object; span=(0, 12), match='03-5454-6828"'>

\D IZ\d AN DETOXFERLET, THbDE, [40-9] LRI CEKTT,

matchl = re.search('\D*', 'He has 10 apples.')
print(matchl)

<re.Match object; span=(0, 7), match='He has '>
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[57]:

[58]:

[59]:

[60]:
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31.13 &&E

XFHN P BTN H LT, 2B A2 L TE LAEMEREZER Y U TR sumnumbers
EERLTLEIW,

import ...

def sumnumbers(s):

"/tmp/ipykernel_9427/2526788762.py" 1

import ...
A

SyntaxError: invalid syntax

LN TIRERIER LT, DITORARETL, ETHRDI True 1222 Z 8 ZHER L TLEE W,

print (sumnumbers(' 2 33 45, 67.9') == 156)

NameError Traceback (most recent call last)
/tmp/ipykernel_9427/939576310.py in
----> 1 print(sumnumbers(' 2 33 45, 67.9"') == )

NameError: name 'sumnumbers' is not defined

31.14 #&H

XFEH strl 2518 UCTHLD., strl 2R T 3 X FHM A, C, G T D 4 FHHEOXFLUNDLFE R ELeh Y
SHPART, THHLNZETEEIE False, # 5 TRHRWEEIE True 238 3% check_ACGTstr & 1EAL
LTLRZEEY, L. RXFEL/PXFIIEANUERA, T2, 22FD5EE False ZIRL TL & W,

LFDELD ... D IA2EEMITHRELTLZEX W,

import ...
def check_ACGTstr(strl):

"/tmp/ipykernel _9427/390249491.py" 1
import ...
A

SyntaxError: invalid syntax

LN THRERER L2, UTORAEZIT L, FITERNPET True 12423 Z 2 ZHEEL T ZX W,

print (check_ACGTstr('AcCGTAGCacATcGgAaaTtGCacT') == True)
print (check_ACGTstr(':ACaacgta24FgtGH') == False)
print (check_ACGTstr('') == False)

NameError Traceback (most recent call last)
/tmp/ipykernel _9427/3681665936.py in
----> 1 print(check_ACGTstr('AcCGTAGCacATcGgAaaTtGCacT') == True)

2 print(check ACGTstr(':ACaacgta24FgtGH') == False)

3 print(check_ACGTstr('') == False)

NameError: name 'check_ACGTstr' is not defined
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[61]:

[62]:

[63]:
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31.15 #F3H

XFH| strl 258 UTHD., strl KT 2 XFH0 THROEMFERS ] 2RI LFHNTR->TWVWS
B, True ®iBL. #95 THRWESIX False iR 3 B% check_postalcode ZER L TL & W, 72
7ZL. THAROHEFEHRS ) I abc-defg L WHHIZH->TED, a,b,c,d,e,d, f,gldZNENONE 9 F
TOMEIZE > TVET,

LUTFDELD ... D IA2EEMITHRELTLEEXW,

import ...
def check_postalcode(strl):

"/tmp/ipykernel _9427/1253453412.py" 1
import ...
A

SyntaxError: invalid syntax

LN THRERER LK. UTORALEEIT L, FIERLPET True 12823 Z 2 ZHEEL T E X W,

print (check_postalcode('113-8654") == True)
print (check_postalcode('119-110') == False)
print (check_postalcode('abc-defg') == False)
print (check_postalcode(' T 153-0041') == False)
print (check_postalcode('113-86547') == False)

NameError Traceback (most recent call last)
/tmp/ipykernel_9427/1584138777.py in
----> 1 print(check_postalcode('113-8654") == True)

2 print(check_postalcode('119-110"') == False)

3 print(check_postalcode('abc-defg') == False)

4 print(check_postalcode(' T 153-0041') == False)

5 print(check_postalcode('113-86547"') == False)

NameError: name 'check_postalcode' is not defined

31.16 #&H

XFH| strl 2515 LTHERD., strl 2T 2 X700 TRBORNEES ) 2R ITCFHNTR->TWD
BEE. True ZIRL., %5 TRWEAIE False %X 3B check_extension Z1E L TL Z& W, 7=
L. TRIOWNIRES ) 13 2abcd EWIHEICHR-TED, a, b, c,dlZZFNZR 005 9 FTHOHEICK -
TWVWEd,

MUTFDELD ... D2 ZAREXMZ THREL T X W,

import ...
def check_extension(strl):

"/tmp/ipykernel _9427/3524781894.py" 1

import ...
A

SyntaxError: invalid syntax

LN THRERER L. LUTORAZET L, ETHERNPET True 142 Z 2 ZHEREL T ZE W,
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print(check_extension('24115"') == True)

print (check_extension('46858') == False)

print (check_extension('A4e2AA98AA8e46666') == False)
print(check_extension('467890') == False)

NameError Traceback (most recent call last)
/tmp/ipykernel_9427/3174993402.py in
----> 1 print(check_extension('24115") == True)

2 print(check_extension('46858') == False)
3 print(check_extension('A*e24298228e46666') == False)
4 print(check_extension('467890') == False)

NameError: name 'check_extension' is not defined

3117 ERRBOIRT—TF>—T >R

FFEI O RHET (], *) R ERRFOFCRIRLRRENZ R THED Y v F 2TV WES, XFHD
IR =T =TV ADE I\ ZEIZDITF TR R2LERH D £,

matchl = re.search('03(5454)6666', '03(5454)6666') #&Ealith'T, IRV AFEME L THb
NHEVD Ty F LW

print(matchl)

matchl = re.search('03(5454)6666"', '0354546666') # fEl & FNLWXFINI~< v F
print(matchl)

matchl = re.search('03\(5454\)6666', '03(5454)6666') # \(¥\) TAEADIIEIME L THKbih
5DTYv I T3

print(matchl)

matchl = re.search('3*4+5=17", '3*4+5=17"') #IHX, *+HAE NI TVWEZDTY Yy F L
VAQA

print (matchl)

matchl = re.search('3*4+5=17", '33345=17") #DKWVE. L z2IE. ZDEILBXFH L~ F
RS

print(matchl)

matchl = re.search('3\*4\+5=17", '3%4+5=17") #RX L =XFINI~< v F

print(matchl)

matchl = re.search('|w * ) F7 ', '"lo ") F7 ") #HLTF., 2N~y FLTLES
print(matchl)

matchl = re.search('\|lw * ") F7 ', 'lo ") F7 ") #E X LTI v F
print(matchl)

None

<re.Match object; span=(0, 10), match='0354546666">
<re.Match object; span=(0®, 12), match='03(5454)6666"'>
None

<re.Match object; span=(0, 8), match='33345=17">
<re.Match object; span=(0, 8), match='3%4+5=17"'>
<re.Match object; span=(0, 0), match=""'>

<re.Match object; span=(0, 8), match="|w * ) F7 '>

Rk BIR 2 ROl 513K D 14 AT,

CAS 2 {LFLTINT O)

INSDREHIEENEENIHE (DPOBERLES Y FORENMELNRWVIES) 2k, TXF—F>—
FUAERES (X5 —753) N&g (AEEMDLHZ) T ZBEBIANRTBVWTLEX N,
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31.18 IERRIRICEATIBEREAV YR

MUTTIREIREOH» DB E XY v FEHMALET,

31.18.1 findall

findall &, EHBHRICC Y F T2 XFHNAFDLTOXTFHN%E, VR MWL TRLET,
EARRNCIZRD X 5 I2EITLET,

re.findall (FMRFEIR R, XFF A)

listl = re.findall('had', 'James while John had had had had had had had had had had.
—had a better effect on the teacher.')

#James, while John had had 'had', had had 'had had'; 'had had' had had a better effect on.
—»the teacher.

print(listl) #£TC®D had ik EH T

listl = re.findall('p[* .]*', 'Peter Piper picked a peck of pickled peppers.',6 re.I)
print(listl)# p CTHE 2 2 TCOHEZIIGT 5, KRXF/NXFEEZXFIL7ZW

['had', 'had', 'had', 'had', 'had', 'had', 'had', 'had', 'had', 'had', 'had']
['Peter', 'Piper', 'picked', 'peck', 'pickled', 'peppers']

31.18.2 finditer

finditer 3. EHRFHRICY Y F T2 XFHNAFTORTDO matcch 7V =2 Mo, KBk 2+ (k&
SDBD) ITHEMLTEL 3,

BARINZIEIRD LS ITFEITLE T

re.finditer (EMERIHR, XFFH|A)

RMEZFFRZ VA (DXS572bD) THD, for XD in DEAIWCEWTH - TL XN,

print('1: IEMFEM had OFFHR ")
iterl = re.finditer('had', 'James while John had had had had had had had had had had.
—had a better effect on the teacher.')
#James, while John had had 'had', had had 'had had'; 'had had' had had a better effect on.
—»the teacher.
for match in iterl:

print(match) #& T had 24K EH§
print('2: [FFREH p[r .1* OFER Y
iterl = re.finditer('p[* .]*', 'Peter Piper picked a peck of pickled peppers.',6 re.I)
for match in iterl:

print(match)# p T F 5 R TOHELZHIIG S 25, KCF/PNFZXHIL W

1: IF}RIA had DFER :

<re.Match object; span=(17, 20), match='had'>
<re.Match object; span=(21, 24), match='had'>
<re.Match object; span=(25, 28), match="had'>
<re.Match object; span=(29, 32), match='had'>
<re.Match object; span=(33, 36), match="had'>
<re.Match object; span=(37, 40), match='had'>
<re.Match object; span=(41, 44), match="had'>
<re.Match object; span=(45, 48), match="had'>
<re.Match object; span=(49, 52), match='had'>
<re.Match object; span=(53, 56), match="had'>

(continues on next page)
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<re.Match object; span=(57, 60), match="had'>

2: [ERIRBL p[r 1% ORER !

<re.Match object; span=(0, 5), match='Peter'>
<re.Match object; span=(6, 11), match='Piper'>
<re.Match object; span=(12, 18), match='picked'>
<re.Match object; span=(21, 25), match='peck'>
<re.Match object; span=(29, 36), match='pickled'>
<re.Match object; span=(37, 44), match='peppers'>

31.18.3 group

match F 7227 FD XY v F group ld. [FHREHRIC~ Y F LEXFE% GRomc) WL %3, B
FKEMICAFENRZ W2 2, FEIANOEERZR <~ F LEXFHNEZRETEZ 2 X51ICR-oTWET, &2
B, group I & 3 ZOHEE, HHMNOXFHEF ¥y TF¥T220V0ET,

i HBHHOF ¥ 7 F v LEEZRFETSICERDIICLET, 1 = 0 DHEEIE. vy F LEXF2ehE
S TE %7,

match 7Y =7 b .group(i)

import re

matchl = re.search('03-5454-(\d\d\d\d)', '03-5454-6666")

print(' ¥ v F L7 FH=", matchl.group(0), ' F v 7F v L7=F%4|=", matchl.group(l)) #,
- NE= DHUF

matchl = re.search('([*r@]*)@[A.]1*(\.[*.]1*%)?\.u-tokyo\.ac\.jp', 'accountname@test.ecc.
—u-tokyo.ac.jp') # \. XK VUAREZLRLFT

print(' ¥ v F L7/=X74|=", matchl.group(0), ' F v 7F ¥ L= F4|=", matchl.group(l)) #.
ST HT Y FHOEUS

matchl = re.search('([Ar@]*)@[A.]1*(\.[*.]1*)?\.u-tokyo\.ac\.jp', 'accountname@test.u-
—tokyo.ac.jp') # \. G UA NERLET

print(' ¥ v F L= F4|=", matchl.group(®), ' F v 77 v L7z ¥%|=", matchl.group(l)) #.
B Ay AV =AY EE

matchl = re.search("href=\"([*\"]1*)\"", '<a href="http://www.u-tokyo.ac.jp" target="_
blank">U-Tokyo</a>")# \"IEIX 7NV x— 2RLFT

print(' ¥ v F L7z FH=", matchl.group(0), ' F v 7F v L7=F%|=", matchl.group(l)) #.
oV ¥ 275 URL OHUS

< v F LI FH= 03-5454-6666 F v 7F v L7 FF|= 6666

< v F L7=XFF= accountname@test.ecc.u-tokyo.ac.jp F ¥ 7 F ¥ L7=XF¥|= accountname
< v F L7=XFH|= accountname@test.u-tokyo.ac.jp F ¥ 7F ¥ L= F%= accountname

< v F L= F4= href="http://www.u-tokyo.ac.jp" F¥ 7F v L7=XFH|= http://wuw.u-
—tokyo.ac.jp

< v FICKM L 725E1E, match A 72 =7 bR 5 FIT None 2538 5 DT, ZN 2D D FIZ group %
B> 3227 —DPHETOTHERELTIEE W,

matchl = re.search('03-5454- (\d\d\d\d)', '03-5454-666"') #< v F L 72\ XFA4
print(' ¥ v F L7=F¥|=", matchl.group(®), ' F v 7F v L7z F4|=", matchl.group(l))

AttributeError Traceback (most recent call last)
/tmp/ipykernel_9427/260316147.py in

1 matchl = re.search('03-5454-(\d\d\d\d)"', '03-5454-666") #< v F L7274
———=> 2 print(' v v F L7 T74|=", matchl.group(0), ' F % 7F ¥ L= T4|=", matchl.
—group(1))

(continues on next page)
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AttributeError: 'NoneType' object has no attribute 'group'

e 2R if X T o — 2L £79,

matchl = re.search('03-5454-(\d\d\d\d)', '03-5454-666")
if matchl != None:
print (' ¥ v F L7z F4=", matchl.group(®), ' ¥+ 7F v L7=ZF4l=", matchl.
—group(1))
else:
print(' ¥y FLTVWEHEA")

v FLTVWEEA

31.19 #&H

XFEH strl 2518 UCTHLD ., strl 2R T 2 X FHM A, C, G T D 4 FHEOXFLUNDOLFE R ELeh Y
SDFART, NS EETLEEE False &, 795 TRWEEIX True %3R $EI$X check_ACGTstr % 1E
RLUTLIEEN, 7270 KLFE/PIXFRIEANLERA. T2, 2205513 False ZIRLTL & W,

LFDELD ... D IA2EEMITHREL TLZEW,

import ...
def check_ACGTstr(strl):

"/tmp/ipykernel_9427/390249491.py" 1
import ...
A

SyntaxError: invalid syntax

LN THRERER LK. UTORAEZITL, FIERNPET True 1282 Z 2 ZHEEL T E XV,

print (check_ACGTstr('AcCGTAGCacATcGgAaaTtGCacT') == True)
print (check_ACGTstr(':ACaacgta24FgtGH') == False)
print (check_ACGTstr('') == False)

NameError Traceback (most recent call last)
/tmp/ipykernel_9427/3681665936.py in
---—> 1 print(check_ACGTstr('AcCGTAGCacATcGgAaaTtGCacT') == True)

2 print(check ACGTstr(':ACaacgta24FgtGH') == False)

3 print(check _ACGTstr('') == False)

NameError: name 'check_ACGTstr' is not defined
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31.20 #&H

xml 7 7 A4 ) B1S.xml (& http://www.natcorp.ox.ac.uk 25 AFTEZ 4 FY ZAFFED I —NZAD T 7 { )L
T3

BISxmliZEENZ w X THENZHHGEE X — key IZ. TD w X7 DEN: pos DIE% key DIHE T
LEFEZ IR TR get_pos BIER LT & W, 2L, —fRICcw X 27E. XD kS RERTHBREh
9,

<w pos="PRON" ( > FEEUHNDMSI2DXFS]) > (FEHFE) </w>

e 2 LT L5 BAETT,

<w pos="VERB" hw="have" c5="VHI">have </w>

MUTDELD ... D2 ZAREXMZ THREL T X W,

import ...
def get_pos(Q):

"/tmp/ipykernel_9427/1340085115.py" 1

import ...
A

SyntaxError: invalid syntax

LN THERER L 7R, AT DA ZEITL, FEITHRIRD True 12725 T 2 ZHERE L T2 X0,

print(get_pos()['They '] == 'PRON')
print(get_pos()['know '] == 'VERB')
NameError Traceback (most recent call last)
/tmp/ipykernel_9427/2030927862.py in
----> 1 print(get_pos()['They '] == "PRON')
2 print(get_pos()['know '] == 'VERB'")

NameError: name 'get_pos' is not defined

31.21 FEDOREE

import re
def check_monthstr(strl):

reg_month = "((OCL|2[3]4]5|6(7(8[9))|10|11|12)" #

#reg_month = '01/02/03/04/05/06/07/08[09/10/11[12' # £ LTH X\

matchl = re.search(reg_month, strl) # X'74|% [&ir) 72D T, (match Tl37 <) search
A5

return matchl

import re
def check_timestr(strl):

reg_hour = '((0(0|1|2]3]4(516]71819))110]11)" # M) FoDIERKRB

#reg_hour = '((0[0-9]]10/11)' # XFI7 7R %> T RT I DTEET (XFV 7 RFET
FELUET

reg_min = '((0[2]3]4|5)(011]2]3[4151617(819)" # 771 #y DIEFHEH

#reg_min = '([0-5][0-9])' # XTIV 7 A RFoTEeRITILITEET (XLF7 7 RIKTEY

1—F
[S7n=N (continues on next page)
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+ reg_min # WD & DA%, [:) ZEATHEG L2# LWIER

reg_time = reg_hour +
=3

#print (reg_time)

matchl = re.search(reg3, strl) # X74I% &%) 72D T, (match Cld72 <) search Zf#H>

return matchl

import re
def check_ipv4str(strl):

reg_0to9 = '(0|1121314[5/6/71819)' # 025 9 DEERTIEMRE

#reg_0to9 = '[0-9]' # XTIV 7 A%MoTLRI LD TEIET (XFI/7RARKETHEELET

reg_0_1 = "(0|1)' + reg_0to9 + reg 0to9 # JHHD LT 0D LIE 1/ -78 =D IFEMHZERE
(000 7>5 199 £T)

reg_20_24 = '2(0|1]2]3|4)"' + reg_0to9 # JLUHDY 20,21,22,23,24 7257 T DIEHRE
(200 725 249 £°T)

#reg_20_24 = '2[0-4]' + reg_0to9 # XTIV I A%RH-oTeRITI DI TEXT

reg_25 = '25(0[1]2(3]14|5)" # SN 25/ o= EDIEKRE (250 705 255 £T)

#reg_25 = 25[0-5]' # XFV 7 ARfHoTeRTIILHTEET

reg_000_255 = '(' + reg_0_1 + "|' + reg_20_24 + '|' + reg_25 + ')'# aaa (00075
255) ZRTIEHRRI

#print (reg_000_255)

reg_ip = reg_000_255 + ':' + reg_000_255 + ':' + reg_000_255 + ':' + reg_000_255 #
aaa:bbb:ccc:ddd %3R3 1IEMRERIR

#print (reg_ip)

matchl = re.search(reg_ip, strl) # X7 % (&) DT, (match TlZ72<) search %{f

return matchl

import re

def check_monthdaystr(strl):
reg_month_31 = '(01|03]05|07|08]|10|12)"' #dd» 01 25 311275 % mm
reg_month_30 = '(04|06]09|11)"' #dd 7 0105 30275 % mm
reg_1to9 = '(1/2[3]415]6]718|9)"' # [1-9] T L\
reg_0to9 = '(01]2]3|4]5]|6|7|819)' # [0-9] TH X\
reg_day_01to09 = '(0' + reg_1to9 + ")' # dd7S 015 091272555
reg_day_10tol19 = '(1' + reg_0to9 + ')' # dd P 1075 191272555
reg_day_20t029 = '(2' + reg_0to9 + ')' # dd7 21725 291275555

reg_day_01to29 = reg_day_01to®9 + '|' + reg_day_10tol9 + '|' + reg_day_20to29 # dd
D015 291273 558

reg_day_01to30 = reg_day_01to29 + '|' + '30' # dd 7S 01725 301272555

reg_day_01to31 = reg_day_01to30 + '|' + '31' # dd7 01 25 311272555

reg_monthday_31 = reg_month_31 + '/(' + reg_day_01to31 + ')' # mm & dd ZflAEHHE
% (01-31 DGFE
reg_monthday_30
% (01-30 DIHE)
reg_monthday_29 = '02/(' + reg_day_01to29 + ')' # mm ¥ dd #fHAEDE S (01-29 D
A3 mm 1% 02 DA)
# X% &t 72D T, (match Tld7 <) search #1{#>5
matchl = re.search(reg_monthday_31, strl) # [ME DM 3 2/l X FH e~y F$5
NE DD
if matchl !'= None:
return matchl
matchl = re.search(reg_monthday_30, strl) # [E DM 4 2T X TH e~y F 55
NE DD
if matchl != None:
return matchl
matchl = re.search(reg_monthday_29, strl) # [ ZDZEM}; 5 2/ XFH| e~y F$5

A
"=

reg_month_30 + '/(' + reg_day_01to30 + ')' # mm & dd ZfHAEDHYE

Py LY
SN es

Y

(continues on next page)
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return matchl

import re
def sumnumbers(s):
numbers = re.split('[*0-9]+", s)
numbers.remove('")
n=20
for number in numbers:
n += int(number)
return n

import re
def get_engsentences():
word_list = [] # fESLZ2MEMNT 20 2 b
with open('text-sample.txt', 'r') as f:
file_str = f.read() #7 7 A LOHE % SCFEHNAEMN
str_list = re.split(r'[*a-zA-Z][*a-zA-Z]*', file_str) # X '74I|7% HFEICXY) 23
for word in str_list: #'re.split(r'[*a-zA-Z][*a-zA-Z]*', f.read())' &. 7 7 A L 2fK
DA% HFEICXY) D %5,
#for word in re.split(r'[*a-zA-Z][*a-zA-Z]*', f.read()): # £—ITICEFLHTH LW
if word != '': #EXTFH|EFRL
word = word.lower() #H3E CLFH)) OHOKRLFEE/NLFIEHL £5
word_list.append(word) #! A MIZiEN
#word_list.append(word.lower()) T KR
word_list.sort() # sort XY v RN
return word_list

import re
def get_engsentences2():
word_dict = {} # HE T LHFBEZHIRT 2 2 ICHFELHE>TAD
with open('text-sample.txt', 'r') as f:
file_str = f.read() #7 7 4 LOH G % LFHNHEN
str_list = re.split(r'[*a-zA-Z][*a-zA-Z]*"', file_str) # X FF|%ZHFEICXY]2
for word in str_list: #re.split(r'[*a-zA-Z][*a-zA-Z]*', f.read())  &. 7 7 4 L &{k
DX FHNZ HEEICXY) D %5,
if word != '': #ZEXFHNEREL
word = word.lower() #H3E CLFH)) OHOKRLFE/NLFIEHL £5
word_dict[word] = 'anthing good' #word ¥\\SHZEND o7- T L ZHEEICE KT 2
(word IZXHIG 3§ 2 XA T H K\)
#word_dict[word.lower()] = 'anthing good' T ¥ K3LR
word_list = [] # fiRZMWIT 2V X b
for word in word_dict:
word_list.append(word)
word_list.sort()
return word_list

import re
def check_ACGTstr(strl):
reg_ACGT = "(A|CIGIT)+' # A,C,G, TERITIEMEI # +—* BB XFHP<YFLTLED
#reg_ACGT = '(A|C|G|T)(A|IC|G|T)*" # A,C,G,T 233 1IEMHRH
#reg_ACGT = '[ACGT]+ # A,C,G,T 2R T IEHFTHR
matchl = re.search(reg_ACGT, strl, re.I) # re.I = AAL T, KZFr/NZF2XHL70n
if matchl != None and strl == matchl.group(): # strl ®{k¥ ~ v F L7z 3FHNHNEL WD
F v 7
return True

(continues on next page)
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return False

#h\I i
#def check_ACGTstr(strl):

# reg_ACGT = '(A|C|G|T)+$' # A,C,G, TEZRTIEHRI # +—* P ZBXFHN~yFLTLE
)

# #reg_ACGT = '(A[C|G|T)(A[C|G|T)*$' # A,C,G, T 2RI IFHEHR

# #reg_ACGT = '[ACGT]+$' # A,C,G, T =R T IEHKH

# matchl = re.search(reg_ACGT, strl, re.I) # re.I % AN T, KXF/NLF% XA LI
# if matchl != None: # strl1 &kt~ v F LI XFINELVHLF v 7

# return True

# return False

import re

def check_postalcode(strl):

regl = '[0-9]1{3,3}-[0-9]{4,4}"'
#regl = '\d{3,3}-\d{4,4} #CdH]
#regl '"[0-97[0-9][0-9]-[0-9][0-9][0-9][0-9]' #THH]
matchl = re.match(regl, strl)
if matchl == None:
return False
if matchl.group() == strl:
return True
return False

#llfi
#def check_postalcode(strl):

# regl = '[0-9]{3,3}-[0-9]{4,4}$' #F LB Z o TITRL O~y F2HND
# #regl = '\d{3,3}-\d{4,4}$' #Tdn[

# #regl = '[0-9][0-9][0-9]-[0-9][0-9]1[0-9][0-9]$ #Tdn]

# matchl = re.match(regl, strl)

# if matchl == None:

# return False

# return True

import re

def check_extension(strl):

regl = '2[0-9]{4,4}'

# regl = '2\d{4,4} #T%HA]
# regl = '2[0-9][0-9][0-9][0-9] #THH]
matchl = re.match(regl, strl)
if matchl == None:
return False
if matchl.group() == strl:
return True
return False
#nllfig

#def check_extension(strl):

oW W W W W W

regl = 2[0-9]{4,4}%'
#regl = '2\d{4,4}$' #THHA]
#regl = 2[0-9][0-9][0-9][0-9]% #THH]
matchl = re.match(regl, strl)
if matchl == None:
return False
return True

import re
def get_pos(Q):

(continues on next page)
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str_file = 'B1S.xml'
with open(str_file, 'r', encoding='utf-8') as f:
str_script = f.read() # 7 7 A LDOHEE 1 ODDXFIHNEMNT 3
#print (str_script)
itrl = re.finditer("<w[A>]*pos=\"([A>\"1*)\"[A>]*>([A<]*)</w>", str_script) # IFf
KAz > Tw X TEAOX AN~ v F
dicl = {} # #EFVIHAL
for ml in itril:
#print (ml)
#print(ml.group(1l), ml.group(2))
dicl[ml.group(2)] = ml.group(l) # group Zfio T~y FLEXTFIEX¥ 7F+T5
return dicl
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I= 1/1-3#¥R R 8 5104
#1/1-1#AX >~

% 1/1- 1#E B BiiEtHE
> 1/1-3#Fk 2 T8 &%

>= 1/1-3#Fk R T8 5%

< I/1-3#R R T8 &4

<= I/1-3#¥R R T8 &t

* 1/]- 4B R EMETE, 22- 14X FHDELE, 22-2#V) R b LIBEF, 3/3-34ARIER5 |8, 3/3-3#AT]
LRSI, 5/5-1#from, 5/5-2#BEES 2 —ILDFEWE

wx 1/]- I#EEAEMEE, 33- 4 AREROTZERS I

+ I/1-I#EBREMEE, 1/1-1#8IBOD + L -, 22-1#XFH0&ESRE, 2/2-2#) X kL REF
+= /1 2#8RFBHRAX

- IVI-1#EB B BWEE, 1/1-1#8ED + ¥ -

-= I/1-2#RTBRAX

. appendix/S-re# A AN F

/ V- 1#8BBEMEHE

// /1-1#E8R B EiEE

Q2IEVEE T 1/1-1#ETED + L -

3TEHE T 22-34A 3TEEEF (R4R)

= /1248, 1/1-2#8AX

== 1/1-3#¥R R T8 &1t

CSV appendix/4-csv#CSV e & &

CSV 7 7 A 7/7-1#CSV T 7 A IHD 5D T—2 T L —LDIERK
CSV Z 4 & — appendix/4-csv#CSV 7 71 ILDEFIAH

CSV V — & appendix/4-csv#CSV 7 7 1 )L DA &
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DataFrame 7/7-1#2') — A& 7—27 L —L

False 1/I-3#BE I {E% iR I B

KMeans 7/7-2#8E0% LEE - 5 X2 7 Df|
LinearRegression 7/7-2#2EMd D FE - [ElFDHI
LogisticRegression 7/7-2#%khd D FE « DDA

Matplotlib appendix/5-matplotlib#M Matplotlib 5 7= 1)

None //1- 4B DERR L R(E, 1/1-3#None, 3/3-3#RfE

NumPy 5/5-3#5-3. NumPy 54 75 ), appendix/5-matplotlib#$5T 5 7
PCA 7/7-2#8 07 LFE « RITHIRDH

PEP8 I/1-4#—T 4 I 221 )L

Python 227V 7' & appendix/5-command#M Python A2 V) FTr ARV R4 VT
Series 7/7-1#2') — A& 7—27 L —L

StopIteration 4/4-2#next, 6/6-3#F5k A w K

True I/1-3#BIB(E% R TR

\ 22-3# AEBATIC K 1D B RMHH

\D appendix/5-re# X X XF

\S appendix/5-re# X 3 X F

\W appendix/5-re# X R XF

\d appendix/5-re# X 2 XF

\s appendix/5-re# X 2 X F

\t appendix/5-re# X R XF

\w appendix/5-re# X R X F

__enter__ 6/6-3#MA with XA\DXF5

__exit__ 6/6-3#A with XD

__init__ 6/6-3#41EAL L B 1%

__iter__ 6/6-3#4F% XY v R

__name__ appendix/5-command#€S 2 —JLDAX >V RS54 VT
__next__ 6/6-3#4FFH XY w R

a* appendix/5-re#IEFRTVIRODE K

a+ appendix/5-re#E DD RIERE

a? appendix/5-re#F DD REEER

add appendix/2-set#add

and 1/1-3#¥% R 73 5%

append 2/2-2#') 2 MCERZIEBINT 3, 7/7-1#4TDENM L HIFR
argument 3/3-3#5 | #1

as 4/4-1#7 7 A WK S B with X, 5/5-1#as, 5/5-24#BFES 2 —ILOFEVE
ascending 7/7-1#7 —Z DLV EZ

assert X 1/1-4# M assert XIZ&K DTNV YT

assign 7/7-1#5| DEN £ Bk

298



Python 70753 > J AF3

assignment //1-2#E A3

assignment statement 1/7-2#X A

augmented assignment statement ///-2#ZFEE A

axis 7/7-1#5 DEM CHIFR

a{x,y} appendix/5-re#€ DD REEER

bar appendix/5-matplotlib#¥45 = 7

bokeh appendix/5-bokeh# M Bokeh 54 7 1)
bokeh.models.ColumnDataSource appendix/5-bokeh#t— k<
bokeh.models.LinearColorMapper appendix/5-bokeh#t— =< v 7
bokeh.plotting appendix/5-bokeh#$&9 = 7

bokeh.plotting. figure appendix/5-bokeh#4§&5 = 7
bokeh.plotting.output_£file appendix/5-bokeh# 5 7 D7 71 JLHH
bokeh.plotting.output_notebook appendix/5-bokeh#$#7 5 7
bokeh.plotting.reset_output appendix/5-bokeh# > 7 DT 741 ILHT]
bokeh.plotting.show appendix/5-bokeh#$§%7 = 7

break 3 3/3-2#break X, 3/3-2#break X

capitalize 2/2-1#KXZF « IZNXF

chr 3/3-2#for XIZ & B4&DEL

circle appendix/5-bokeh#¥85 5 7

clear 3/3-1#A2TDF — LIEDHIBR

clear appendix/2-set#clear

close 44-1#7 7 ILDYO—X

complex appendix/4-csv#CSV 7 7 A IL DA FH

concat 7/7-1# AT — 3 D&

continue X 3/3-2#continue 3

copy 2/2-2#M copy, 3/3-1#ATHEREHTS

count 2/2-1#8 X E\F, 22- 28 LICBR DA VT v I ABIS L BA BT
cross appendix/5-bokeh#$§7 = 7

csv appendix/4-csv#CSV 7 7 A L DA S, appendix/d-csv#CSV 7 71 ILDETAH
csv.reader appendix/4-csv#CSV 7 7 A L DA

csv.writer appendix/4-csv#CSV 7 71 ILDEZFAH

def 1/1-2#F8BDTER LBIE, 3/3-3#FEBDER

del 2/2-2#A') 2 NBEEZHIRT B, 3/3-1#3-1. BE (dictionary), 7/7-1#5) DB & IR
describe 7/7-1#7 — 2 DifctE

difference appendix/2-set#union, intersection, difference

discard appendix/2-set#discard

drop 7/7-1#51 BN CBUBR, 7/7-1#47 DIEN & HIFR

elif 2/2-3#if -+ elif -+ else 1T K B 5eth 0I5, 2/2-3#if -+ elif -+~ else 1T X B 5eth47I8, 2/2-34#if
else 12 BV 2 &4 D F1Hi
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else I/1-3#if XIC & % & 5715, 2/2-3#if -+ else 1T & % SMFE57 I8, 2/2-3#if -+ elif -+ else & & % 57
157, 2/2-3#if -+ elif -+ else (2B 5 S DR, 3/3-24#A for X & while XIZHT 3 else

encoding appendix/4-csvABRZD 7 BD &R

enumerate 3/3-2#enumerate, 4/4-2#4 7 L —2 %R T enumerate
extend 2/2-2#AV) A MZU X FOERZEMY B

filter 6/6-2#filter

find 2/2-1#1&%R

findall appendix/5-re#findall

finditer appendix/5-re#finditer

fit 7/7-2#88MdH D F8 - BEDE

flatten 5/5-3#% R7ThCY!

float I/I1-1#BE & RB DB DK, 2/2-1#2-1. XFF) (string), appendix/4-csv#CSV T 71 L DFd
AH

for 3/3-2#for XIC K DHEDIRL

for 3Z 2/2-2#for XIC K BHEDRBRLEV R & « I, 3/3-2#for XICK BHEDIRL
from 5/5-1#from, 5/5-24B{EEZ 2 —ILDOEWVS

get 3/3-I#¥—ZiEEL TEZR/HI XV YR

global 3/3-3#M global EE

grid appendix/5-matplotlib#g5 = 7

group appendix/5-re#group

groupby 7/7-I#AT—32 DY IL—F1t

head 7/7-1#CSV 7 7 A LD 5 DT —2 7 L — LDTER

hist appendix/5-matplotlib#& X W' 5 L

if 1/1-3#if XIZ & B &M, 2/2-3#2-3. 57U, 2/2-34#if -+ else T & 2 ST, 2/2-34#if -+ elif -
else 1T & B 50718, 2/2-3#if -+ elif -+ else 12 BT 2 &FD M

if 3 1/1-3#if XIC & B S5
iloc 7/7-1#iloc & loc

import I/I-1#XF B (ESa—ILDAVR—F) , 5514 a—=IlDA VK=, 5/5-2#81EF€
Ja—ILOFEWE

in 272- 13 FHNDIRFR, 2/2-2#') A s CBEF, 3/3-1#3-1. BE (dictionary), 3/3-2#for XIZ & D& DR
L, 3/3-2#in, 3/3-2#in

in-place 2/2-2#F3ERY (1 > T L —R) IR 1ECIEMIBN 4R

index 2/2- 1R, 2/2-2H8E LT-BED A VT v I ABBE A BT, 7/7-1#CSV T 71 I D 5 DT —
27 L—LOERK

inplace 7/7-1#7—32 DI VEX
insert 2/2-2#A') A MICEREBAT 3

int I/1- 1#ZE E RBORBDEE, 2/2-1#2-1. XFH (string), 6/6-1#&FE, appendix/4-csv#CSV 7 741 )L
DFRAHAH

intersection appendix/2-set#union, intersection, difference

is 2224 AF T2 T U b OEEE L E—1%, 4/4-2#4iter

is not 22-2#4AF 7T U FDOEF @M L RE—4

items 3/3-1#F —CED—E%Z1§ 3, 3/3-2#for XICK BHEDIRL LTS
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iter 4/4-2#iter
key 3/3-1#3-1. & (dictionary)
key 6/6-2#max, 6/6-2#sorted

keys 3/3-1#% —D—E%183, 3/3- 1#F —D—E%Z 183, 3/3-2#for XIC & B8 DRL L&

lambda 6/6-2#5 LA T,

legend appendix/5-matplotlib#$§29 5 7

len 2/2-1#2-1. XF5 (string), 2/2-2#') A E DBREK, 3/3-1#3-1. FE (dictionary)
line appendix/5-bokeh#$%5 > 7

list 2/2-2#2-2. V) R b (list), 2/2-2#3 T (tuple)

loc 7/7-1#iloc & loc

lower 2/2-I#KXF * INXF

map 6/6-2#map

match appendix/5-re#IEFRFRIZDE A

match & 7Y = 7 b appendix/5-re#IERFTIZDER
math //]-1#8FEY (ED2—-ILD1 VK- })
math.cos I/I-I#HFEH (EXa—ILDAVER—F)
math.pi I/1-1#0F B (EPa2—-ILD1VKR—F)
math.sin I/]-I#8FBEH (EZa2—-ILD1VE—-F)
math.sqrt I/1-I#0FEH (€2 2—-LOA VK- F)
matplotlib appendix/3-visualization#matplotlib

max 2/2-2#max & min, 5/5-3#sum, max, min, mean, 6/6-2#max
mean 5/5-3#sum, max, min, mean

merge 7/7-1# AT —32DFES

min 2/2-2#max & min, 5/5-3#sum, max, min, mean

next 4/4-2#next

not 1/1-3#Kk R 1R 5

not in 2/2-1#XFHNIDIRER, 2/2-2#') A b LEBEF, 3/3-2#in
numpy 5/5-3#5-3. NumPy 54 751

numpy . arange 5/5-3#arange

numpy . array 5/5-3#805 DB

numpy . bool_ 5/5-3#E &R

numpy . complex128 5/5-3#E&EY

numpy .dot 5/5-3#dot

numpy . float64 5/5-3#EHE!

numpy . histogram appendix/5-bokeh#t 2 =5 Ly
numpy . identity 5/5-3# AR DER

numpy . int32 5/5-3#2&HE

numpy . linalg 5/5-3# ARG A DER

numpy . linalg.norm 5/5-3#AfEH A DEE

=

=
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numpy . linspace 5/5-3#linspace

numpy . loadtxt 5/5-3#805 DIRTFE L 1ETT
numpy .matmul 5/5-3# AT DEE

numpy . ndarray 5/5-3#805 DIEE

numpy . ones 5/5-3#zeros € ones

numpy . random.binomial 5/5-3#random.rand
numpy . random. poisson 5/5-3#random.rand
numpy . random. rand 5/5-3#random.rand

numpy . random. randn 5/5-3#random.rand
numpy . savetxt 5/5-3#480F DIRTFE L ETT
numpy . sort 5/5-3#sort

numpy . sqrt 5/5-3#1=/\—4 )L

numpy . zeros 5/5-3#zeros & ones

on 7/7-1# AT — 2 DFEH

open 4/4-1#7 7 A INDF—T>

or I/1-3#Fk RIS MF

ord 3/3-2#for XIC & B DIRL

pandas 7/7-1#7-1. pandas 51 7' Z1)

parameter 3/3-3#5 | £

pass 3 3/3-2#pass X

plot appendix/5-matplotlib#$§5 = 7

pop 2/2-2#MV) A LD A VT v I ATEE LILERZHIBRT 3, 3/3-1#A X —Z15E L T-HIFR
pop appendix/2-set#pop

predict 7/7-2#8 &% D FH - HEEDOH)
print 1/1-2#print, 1/1-4#print \Io &K BT INw &'
quad appendix/5-bokeh#t X w55 Ly

raise 6/6-3#4FFHRAY v K

range 3/3-2#range, 3/3-2#range ¥ ) A &, 4/4-2#4 75 )L
ravel 5/5-3#% RItHCY!

re.I appendix/5-re IEFAFRIDOE K
re.IGNORECASE appendix/5-re#1IE3RFTRIDEAR
read 4/4-1#7 7 1 L 2EDFHAAH
read_csv 7/7-1#CSV 7 7 A LD DT —2 T L — LDIERK
readline 4/4-1#{TDFid*AFH

remove 2/2-2#AV) A S BER=ZHIRT S
remove appendix/2-set#remove

replace 2/2-1#B#

reshape 5/5-3#% X 5cER5

return [/1-2#EDE R L RIE, 3/3-3#4E(E
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return 3 1/1-2#BAE D E R LIRE, 3/3-2#4FEMEIE & return X
reverse 2/2-2#A') 2 F DERZZIEICT B, 6/6-2#s0r1ed
rstrip 4/4-1#ITXF OHIBR

savefig appendix/5-matplotlib#5 > 7 DEHR 7 71 ILHEH
scatter appendix/5-bokeh#88 ¥R, appendix/5-matplotlib#E8Fh
scikit-learn 7/7-2#7-2. scikit-learn -4 7Z)

search appendix/5-re#IEFRITDEA

set appendix/2-set# Mty b (set)

setdefault 3/3-I#AF —HBEVEEICEREZITD

shebang appendix/5-command#shebang

sort 2224 REZ (sort XV w R) |, 5/5-3#sort
sort_index 7/7-1#7 — A DI VE X

sort_values 7/7-1#7 —ZDILVE R

sorted 22-2#URE R (sorted $BFIHAFHBREL) , 6/6-2#sorted
split 2/2-1#538\, appendix/5-re#re.split

str 2/2-1#2-1. XF5 (string), 2/2-1#2-1. XFF| (string)

sub appendix/5-re#sub

sum 2/2-2#sum, 5/5-3#sum, max, min, mean, 6/6-1#') 2 FREAREE
super 6/6-3#4¥

title appendix/5-matplotlib#$85 = 7

transform 7/7-2#88M 7% LFE « RIcHliAD S

tuple 2/2-2#32 7L (tuple)

type 2/2-1#2-1. XF5 (string)

union appendix/2-set#union, intersection, difference

upper 2/2-I#KX=F « INXF

value 3/3-1#3-1. B2 (dictionary)

values 3/3-IBED—B%Z183, 3/3-2#for XICL B8 DIBL LB
vbar appendix/S-bokeh#¥E9 5 7

while 3/3-2#while XIC K B#DEL

while 3 3/3-2#while XIZ & 2#DEL

with 4/4-1#7 7 A LIS B with X

with 3 6/6-3# A with XD R

write 4/4-1#7 7 1 LADEEAH

x1abel appendix/5-matplotlib#$§5 5 7

ylabel appendix/5-matplotlib#$§5 5 7

8 3/3-1#3-1. &% (dictionary)

RO V- I#EBRBEMEE

AT TN 44284 T ST, 6/6-2#) A DA TS5 TILA
A TV —& 4/4-2#next, 6/6-1#AT T L —R I, 6/6-2#map
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o ANT 1/1-2#BABDTES LR AE, 2/2-3#if -+ else 1T & 2 5eF 0I5, 3/3-2#for XD ANTF, 3/3-2#for XD

ANF, 6/6-I#NBREDANF

EN5% 1/1-2#print

L VARV R 6/6-3#0 T ATES

AV Ty IR 2-XFNEA VT Y IR, 7/7-1#2) =X T—=2TL—L
A YT b 1/I-24BBDER CRIE, 2/2-341 2T 2 MC L 318X

A4 YTV —R 222488 (4 2T L —R) BIRECIERBENAER

A VR—b V- 1#HUFE (BE2a—ILDAYER—F) ,5/5-I#FESa—ILDAVER—F
IR —T = VR 2R-I4MT R —T =R, 4/4-1#7 7L IILADEZFIAH

55— I/I-I#T5—

KILF 22-I#KXF « INXF

AT N VIRFTITI b, 6/6-340 5 AEE
ATV MM T T I VT 6/6-34#0 T ATES
ATV 27 O 22 24AF TP U FOEME L E—1E
F* 7Y =7 b O 22-24AF T2 T U~ OEEE L E—E
B T R 6/6-3#

F*— & — 3/3-2#for XDHESE

F—=T Y- T FANDF—T >

RME 1/1-2#FA8 DE R LRAE, 3/3-3#R1E
BEABE— N 44-1#T7 7L ILADEFAH

BTE 1/1-I#E BB EMEE

¥z BT 22- 188 % EVF

A 2/2-1#2-1. XFF (string)

% 5/5-3#% RTCERS!

&I 1/1-1#BBF DBSTIEAL & 35

AIEES B 3/3-34 AT ERS |1 $

1515 1/1-2#BABDE R L IRAE, 3/3-3#5 |8

AV NTF AL VY 4434AL Y T LT R
BEEL 1/1-24FABDE R LR ME, 3/3-3#BBDERE
RCER 1/]1-2#ESDES LRIE, 1/1- 248 DES LRE, 3/3-34BBDES
WY 7/7-264MFEBICOWVWT

X ¥ 7F ¥ appendix/5-re#group

b b2 77724880 D 58

7z LY 772488075 L3R

¥ — 3/3-1#3-1. B#E (dictionary)

¥—U— R583/3-3#AF—T— F5|5

% 1/1-3#E12{E %R 3R

1TH/S 1/1-2#BBDER LRIE

2247 I/1-2#AX > b BT

TBR TN 2/2-28#32 T (tuple)
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22H 1/1-1#%28

B F appendix/S-re# A AN F

ZEXCEE 2/2-TH#ZEXLFF, appendix/5-re#IEFAFRIRO B A

Z2Y R b 2/2-242-2. ) R b (list)

225 2/2- 1#ZEXFH, appendix/S-re IERRIBOEAR
FHAOAABEEL 1/1-2#print

MAABER 1/1-3#EIBME% IR IR

7 5 R 6/6-347 5 AEER

7 IARRY YT 77248 LER - V52 2T DF
MDIRL 3/3-2#3-2. #DEL

ra—X 44-1#7 7AINDI/O—-X

7' 7 appendix/5-matplotlib#4§&T 5 7

Za— VR 1/1-2#4M T O— NIVESR, 3/3-34ZB8e 20—7
SRR 3/3-2#for XDETEE, 3/3-2#for XDFTEE
HEEDA — & — 3/3-2#4for XDFHEE

R 6/6- 341k

MR 2/2- 1#1%5R

= RERIRL 6/6-2#max

FU TR 6/6-3#hE

a~< >y F 54 YELT appendix/5-command# M Python A9V T h ARV RS54 VRI1T
a~ ¥ K4 VB8 appendix/5-command# A > B Z4 V5|8
ARV II-IFAR Y B, /124X b EZEFT

INSCEE 2/2-I#RXF + INXF

AVRANT IR 6/6-34#0 T AER

A—FT 4 Y TRRAN V1-4#0—TFT 1 VT ZEAIL

FHIF 1/1-3#MBVR, appendix/3-recursion# AB &

IR BEEL appendix/3-recursion# MV

IR U appendix/3-recursion# MAEB G

A appendix/2-setHE R TEE, appendix/2-set#union, intersection, difference
B appendix/5-matplotlib#8i%n

BE appendix/2-set# Mty b (set)

HEETHE appendix/2-set#EERTER

& 1/1-1#4R B BT E

PIFL 6/6-3#41HR1E LB 1E

FIHAHE 3/3-3# A5 | B DYIERE
SV—RX7/7-1#)—XET—2TL—L

B 1/1-3#8EE% R IR

HEME 1/]1-3#EI2E% R 9B

BHHMERAINC X 24 T v 2 A7 72 R 5/5-34MBIBERINCE DA T v I AT IR, 7/7-1#57 —
ROEFMHFWMOHL

H
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Vx AL —RN6/6-1#AD TR L—ET
RICHITR 7/7-2#880 7% LFE - RITHIiR DB
BEE 3/3-1#3-1. T (dictionary)
HEEROUERES B 3/3- 34 AFEROTERT |
REENERE 6/6- 1 AFERTRT

EITLS— I/I-I#TS5—, 1/]1-4#1-4. TINW Y, 1/1-4#R{TL 5 — . Runtime Errors

TR /- 1HER R

FE5 %k 3/3-345 18

ST ENERED 6/6-1#AZH T ETATRE

SIS 1/1-3#if XA & B SR U, 2/2-3#2-3. S5 I%

RIR 1/1- 14 B B BMEE

FRE 1/]1- 1S B BMEE

2T AR 22-IFXFHIERTA R, 5/5-34R 54 R, 7/7-1#T — R DB
BRI appendix/5-re# AITEFIFRIF

B 1/1-1#EBERE

BHERE 1/]1- 14 BRI E

FBES appendix/2-set#SE & TBE, appendix/2-set#union, intersection, difference
X v b appendix/2-set# Mty b (set)

v FAARG 6/6-14At Y FREREC

R mEE 7/7-2#8 08 D 28 - BIRDA, appendix/4-csv#RZED 7 BDKIR
R appendix/5-re#IEFRITDE R

HNF SR 4/4-3#FAXF IN R EHERFINR

RO SR 4/4-3#FE%E IN R & 4EXF /N R

B 6/6-3#41HAML L B 1%

B4 6/6-3#HRM L L B 1%

SFRZE appendix/2-set#EE & TEE, appendix/2-set#union, intersection, difference
LR II- 14585 8ilEE

ZRITELA| 5/5-3#% RoThid

ZENRA 22242 FBRA

ZEY AL 2R24ZE A+

R TN 2/2-242 )V (tuple)

HIEHE T 1/]-1#8EED + ¢ -

A 1/1-2#8AX

RANHEE T 1/1-2#BTERAX

A 17128 AX

B 2/2- 1#B R

FoNw 7 1/1-2#print, 1/1-4#1-4. TIN5

F— RA 2/2-1#2-1. XFFH (string)

T—=RI V=L 77-I#)—=RT—RTL—L
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FEFRX Y v R 6/6-3#4F5% XA v B

Rt 7/7- 247 — &

WEREL 2/2-2#for XIC & B U X M EAL DFEREZCIE, 6/6-1#6-1. REREC, 6/6-1#') X FRBREE
AT 2/2-3#f -+ else 12 & BRI, 3/3-2#for XD ANF, 6/6-1#RBRELEDANT
BeF 2/2-2#2-2. 1) R b (list), 5/5-3#BCH DIEZE

BeA At o E 5/5- 345 E T 0EE

BLB D 2 H 5 1EE 5/5- 345D 2 H 5 EE

BB D 57— R @M 5/5-3#AERH DT — 2 B

BB 2/2- 24038 (1 > T L—2R) RIR(E L IEMIEM AR

FHDREH 1/1-1#2E8

NI 1/1-2#print, 1/1-4#1-4. TINY T

RR 4434 b T4 LI KU

2R — ¥ appendix/5-re#IEFRFTRIROE R

P appendix/2-set#LEBGEE

LeBEEE T 171348k 2 T A

5128 /] - I#EBEBRBMNEHE

5188 1/1-2#BABDER LIRME, 1/1-24BABDER LIRME, 3/3-34FBDESR

b R b 7'F & appendix/5-matplotlib#E X =5 Z L

BEXFT 7 R appendix/5-re#XFD 7 X

FEREERNY 2/2- 2488188 (4 > T L —R) BIRIECIEIENRER

t — b~ v 7 appendix/5-matplotlib#t — k< v 7

T7ANY4- 1T 7AINDA—T>

T3 ANF T 2T b 4/4-1#T 7 INDF—T >

TFE N 11 THEE C SR8

S 2/2- 1#53 €

T ERIG appendix/3-recursion# AR

XIEL T — I/I-I#T 55—, 1/1-4#1-4. TINW T, 1/1-4#ET S — © Syntax Errors
BT appendix/5-re IEFRFRIRDE AR

TR 1/1- 247588, 22- 140000 & K B 23R8 — 2R L SCFF D iREL

ZRUER /12458

NER /- I#EBR B EINEHE

NERR VI-I#ZRBORNEIRT

¥ 5 7 appendix/5-matplotlib#¥5 5 7

~ T v 7 a= Y ¥ appendix/3-visualization#matplotlib

< v FF 5 appendix/5-re#IEFRTRIZDEZAR

I BIR 6/6-2#5 LA

AV v R22-IFXFHEAY v R

NFT T A appendix/5-re#XFD 5 X

XFA— R 44-1#7 7L IINDFGRAEZICHETBINFO— FIBERE, appendix/4-csviRRD 7 BDOSR

307



Python 70753 > J AF3

o XFa— REE appendix/5-command#XF1—REE

o BV a—)L [VI-I#HIFEE (E2a—ILDAVER—F) |, 55-1#ED a—ILDA ViR— |, 5/5-2#5-2.
ESa-ILDEDA

o BV a4 55 24BEEY a—ILDEVA

o SCFHN 2/2-1#2-1. SLFFY (string), 212-1#9V0E I & K B 2 34 — 2R e X FH| DOIRFEL
o XFHNDHEIEE 2/2- I#XFH D LEEGEE

o BSEIENGL 1/]- 1#RBF DEFTIRN 5

o L= N—HOVBIEL 5/5-3# =)\ —F )LEBER

o RHARBE— R 44- 14T 7AINDA—=T>

o FHIGE 1/1-2#FHI58

« 7475V IVI-I#HEFBEE (EPa—-ILD1VER-F)

o 7 LXK 6/6-2#7 LAT

o VR b 2/2-2#2-2. R b (list)

o BEMRA 1/I24BBRAX

o JL— 7 3/3-2%for XIC K BHEDIRL

o BE 2/2- 14X F5 DESE

o R appendix/S-re#IERTRIVOER

s BYRT 4w 2l 7/7-2#880dH D FE - SFEOH

o WML T — I/1-4#1-4. TINY YT, 1/1-4#:#3B T 5 — : Logical Errors

o B—HVER 1/1-2#0—HIVEE, 3/3-345 |8, 3/3-34BBe 20—7

o H appendix/s-re#IE3RFIVDER

o TAINKA—F 5/5-1#from

o MBS appendix/2-set# S & TEE, appendix/2-set#union, intersection, difference

« HEIDWHE 1/]- 4B EMEE

308



	1-0. Colaboratoryによるノートブックの使い方
	Colaboratoryの立ち上げ
	ノートブックのアップロード
	教材のオープン
	ノートブックのダウンロード
	ノートブックのアップロード（再び）
	ノートブックの作成
	ノートブックの操作
	セル
	セルの編集
	練習
	セルの挿入
	セルの実行が止まらないとき
	セルの操作
	ノートブックの参照

	1-1. 数値演算
	簡単な算術計算
	コメント
	整数と実数
	実数のべき表示
	いくらでも大きくなる整数
	整数と実数の間の変換

	演算子の優先順位と括弧
	単項の + と -

	算術演算子のまとめ
	空白
	全角の空白

	エラー
	数学関数（モジュールのインポート）
	練習

	1-2. 変数と関数の基礎
	変数
	代入文
	累積代入文

	関数の定義と返値
	予約語

	練習
	ローカル変数
	print
	print と return
	コメントと空行
	関数の参照の書き方
	練習
	▲グローバル変数
	練習の解答

	1-3. 論理・比較演算と条件分岐の基礎
	if文による条件分岐
	様々な条件
	練習
	真理値を返す関数
	オブジェクト
	None
	▲条件として使われる他の値
	▲再帰
	練習の解答

	1-4. デバッグ
	文法エラー：Syntax Errors
	実行エラー：Runtime Errors
	論理エラー：Logical Errors
	print によるデバッグ
	コーディングスタイル
	▲assert文によるデバッグ

	2-1. 文字列 (string)
	文字列とインデックス
	文字列とスライス
	空文字列
	文字列の検索
	▲エスケープシーケンス
	バックスラッシュの表示と入力
	文字列の連結
	文字列とメソッド
	置換
	練習
	練習
	分割
	検索
	練習
	数え上げ
	練習
	大文字・小文字

	文字列の比較演算
	練習
	初心者によくある誤解 ― 変数と文字列の混乱
	練習
	練習の解答

	2-2. リスト (list)
	リストとインデックス
	練習
	多重リスト
	リストに対する関数・演算子・メソッド
	リストの要素数
	練習
	max と min
	sum
	リストと演算子
	指定した要素のインデックス取得と数えあげ
	並べ替え（sort メソッド）
	並べ替え（sorted 組み込み関数）

	破壊的（インプレース）な操作と非破壊的な生成
	リストを操作するメソッドなど
	リストに要素を追加する
	▲リストにリストの要素を追加する
	▲リストに要素を挿入する
	▲リストから要素を削除する
	▲リストからインデックスで指定した要素を削除する
	▲リスト要素を削除する
	▲リストの要素を逆順にする
	▲ copy

	タプル (tuple)
	練習
	多重代入
	リストやタプルの比較演算
	for文による繰り返しとリスト・タプル
	練習
	for文による繰り返しと文字列
	練習
	for文によるリスト初期化の短縮記法
	▲オブジェクトの等価性と同一性
	練習の解答

	2-3. 条件分岐
	インデントによる構文
	if … else による条件分岐
	if … elif … else による条件分岐
	練習
	練習
	▲複数行にまたがる条件式
	if … elif … else における条件の評価
	練習
	or もしくは and で結合された条件の評価
	▲3項演算子（条件式）
	練習の解答
	練習の解説

	3-1. 辞書 (dictionary)
	練習
	辞書のメソッド
	キーを指定して値を得るメソッド
	▲キーがない場合に登録を行う
	▲キーを指定した削除
	▲全てのキーと値の削除
	キーの一覧を得る
	値の一覧を得る
	キーと値の一覧を得る
	▲辞書を複製する
	▲ keys, values, items の返値

	辞書とリスト
	練習
	練習の解答

	3-2. 繰り返し
	for文による繰り返し
	for文による繰り返しと辞書
	練習
	range
	練習
	練習
	range とリスト
	for文の入れ子
	練習
	練習
	for文の計算量
	enumerate
	in
	while文による繰り返し
	制御構造とreturn文
	break文
	練習
	continue文
	▲for文とwhile文における else
	pass文
	練習
	練習
	練習
	練習
	練習
	練習
	練習
	練習
	練習
	練習の解答
	練習の解説
	練習の解答

	3-3. 関数
	関数の定義
	引数
	返値
	複数の引数
	変数とスコープ
	▲ global 宣言

	▲キーワード引数
	▲引数の初期値
	▲可変長引数
	▲辞書型の可変長引数
	▲引数の順番
	▲変数としての関数

	4-1. ファイル入出力の基本
	ファイルのオープン
	ファイルのクローズ
	行の読み込み
	練習
	ファイル全体の読み込み
	練習
	編集中のファイルの動作
	ファイルに対するwith文
	ファイルへの書き込み
	練習
	ファイルの読み書きにおける文字コード指定
	改行文字の削除
	練習の解答

	4-2. イテレータ
	next
	for文による繰り返しとファイルオブジェクト
	練習
	iter
	練習
	イテラブル
	イテレータを返す enumerate
	練習の解答

	4-3. コンピュータにおけるファイルやディレクトリの配置
	カレントディレクトリ
	相対パスと絶対パス
	木構造によるデータ表現

	5-1. モジュールの使い方
	モジュールのインポート
	from
	as
	練習
	練習の解答

	5-2. モジュールの作り方
	モジュールファイル
	ノートブックファイルをモジュールファイルに変換する
	モジュールファイルをアップロードする

	自作モジュールの使い方

	5-3. NumPyライブラリ
	配列の構築
	要素型
	多次元配列
	▲配列のデータ属性

	配列要素を生成する構築関数
	arange
	linspace
	zeros と ones
	random.rand

	練習
	配列要素の操作
	インデックスアクセス
	スライス
	for文

	要素毎の演算
	配列のスカラ演算
	配列同士の演算
	ユニバーサル関数

	よく使われる配列操作
	dot
	sort
	sum, max, min, mean

	配列の保存と復元
	▲真理値配列によるインデックスアクセス
	▲線形代数の演算
	練習の解答

	6-1. 内包表記
	リスト内包表記
	練習
	練習
	練習
	内包表記の入れ子
	練習
	練習
	▲条件付き内包表記
	▲セット内包表記
	▲辞書内包表記
	▲ジェネレータ式
	練習の解答

	6-2. 高階関数
	max
	sorted
	ラムダ式
	リストからイテラブルへ
	練習
	map
	練習
	filter
	練習
	練習
	練習の解答

	6-3. クラス
	クラス定義
	初期化と属性
	継承
	特殊メソッド
	継承による振舞いの改変
	練習
	▲with文への対応
	練習の解答

	7-1. pandasライブラリ
	シリーズとデータフレーム
	シリーズ (Series) の作成
	データフレーム (DataFrame) の作成
	CSVファイルからのデータフレームの作成
	データの参照
	iloc と loc

	データの条件取り出し
	列の追加と削除
	行の追加と削除
	データの並び替え
	データの統計量
	▲データの連結
	▲データの結合
	▲データのグループ化
	▲欠損値、時系列データの処理

	7-2. scikit-learnライブラリ
	機械学習について
	教師あり学習
	教師なし学習
	データ
	モデル学習の基礎
	教師あり学習・分類の例
	練習
	教師あり学習・回帰の例
	教師なし学習・クラスタリングの例
	練習
	教師なし学習・次元削減の例
	練習の解答例

	▲Jupyter Notebook の使い方
	セル
	コマンドモード
	編集モード
	練習
	（注意）Shift-Enterに反応がなくなったとき

	▲セット (set)
	セットの組み込み関数
	練習
	練習
	集合演算
	比較演算
	セットのメソッド
	add
	remove
	discard
	clear
	pop
	union, intersection, difference

	練習
	練習の解答

	▲再帰
	再帰関数の例：接頭辞リストと接尾辞リスト
	再帰関数の例：べき乗の計算
	再帰関数の例：マージソート

	▲簡単なデータの可視化
	matplotlib
	折れ線グラフ
	散布図
	棒グラフ

	▲CSVファイルの入出力
	CSV形式とは
	CSVファイルの読み込み
	CSVファイルに対するfor文
	CSVファイルに対するwith文
	CSVファイルの書き込み
	東京の7月の気温

	練習
	練習
	練習の解答

	▲Bokehライブラリ
	線グラフ
	グラフの例：ソートアルゴリズムにおける比較回数

	散布図
	棒グラフ
	ヒストグラム
	ヒートマップ
	グラフのファイル出力

	▲Pythonスクリプトとコマンドライン実行
	コマンドライン実行の具体例
	Jupyter Notebook での実行方法
	Windowsでの実行方法
	macOS での実行方法

	コマンドライン引数
	練習
	練習
	練習
	練習
	練習

	モジュールのコマンドライン実行
	ソースファイル先頭部分にある宣言
	文字コード宣言
	shebang

	練習の解答

	▲Matplotlibライブラリ
	線グラフ
	グラフの例：ソートアルゴリズムにおける比較回数

	練習
	練習
	散布図
	練習
	棒グラフ
	練習
	ヒストグラム
	練習
	ヒートマップ
	練習
	グラフの画像ファイル出力
	練習の解答

	▲正規表現
	正規表現の基本
	練習
	練習
	練習
	練習
	練習
	文字クラス
	正規表現に関する基本的な関数
	sub
	re.split
	r を付ける理由

	練習
	練習
	その他の反復演算
	メタ文字
	練習
	練習
	練習
	練習
	正規表現のエスケープシーケンス
	正規表現に関する関数とメソッド
	findall
	finditer
	group

	練習
	練習
	練習の解答

	索引

