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BEIEY, T

BEEL (1)

* Python& (73 E (X, HDI—EDWIBZTOII—KRZ2XEDHZHD
« INETELTET, print()Ptype() (FEIEK
cESHIICERL, ESEECITFVLEIHRENDD.

B EFOEUE UL,
_ I NEGLY
BxES||def simplefunc():
def B (): print("EHEROHLELE. ")
ROLIE 1 er
. #

B2 BEMOFOEB L ||simplefunc() EHENUOHELE LR,
I
L3En # 01-02. V> JILABEE 202

B ES ||def simplefunc2():

HEDRICLELSTERVERE
print®typeBA#IEFHHAEINTLS
HAHBEE] . FUHMSERSB.

« HPRFEBIARXRFIXY S

https://docs.python.org/ja/3/1library/functions.html

BT U U

simplefunc2()

print(" 1. BE%%=z")
print("2. FUHL")

#
print("3. £¥ULZk. ") 1
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& (2) 5 ERDIE

c SIBICKD, ANARIKUEMBES KRS ZENTEDS
B, print)HFRRT BDXFIHNZEHD

- IBUERZ, RDEEUVUGRIZENTED AH UT=fB & Z DiEsiE
Bl. a = abs(-2) # alc2hBMEASTND | ERT S SR
# 01-03. 5|#¥ZzH DB
B ES def my_abs_print(x):
y = abs(x)
def R (/IS A—5): print("AZA", x)
MEE‘I . 1] 1n
print("#®&ME", Y) | [ A
gﬁ2 AN -9
RN my_abs_print(-9) BXE 9
return
# 01-04. S5|HERDEZH DEHK
def add(a, b): B0
« IRSA—F (REIE) EHRTOFFAES c=a+b
NB3ZH. EHICTEIBBLIINEEZE AT return c
ELTED.
« returnX B ELT LT, ERTY x = add(2,4)
print(x) g 7
9

T2 -y o= (1)
Pythond—REX DT 7L PZDES

e EJa- NI O-—REITEHRT 7L
e RYT—IJ 1 EIJa1-IVEBBRICTEHIZED

CHOBEBTRINSORBEBHED LW, EVa—Il, KvT—, SATSVRERLS
BAITHENT 5D, WELGLZCBVHESEALGEREZXLHLED, <SVWOZa1TY

ATHEHEZLTHEITIEFOK
FdRYal

. import €E¥Va2—J)L (b ULLIF/Cy T —2)
EV2—)L (BULIK/I T —) ERMAD

# 01-05. mathEY 1 —ILDFHHAH
import math

# 01-06. 0s/Sy T —IDFHHIAH
import os

_ filepath = os.path.join("parent", "child", "file.txt")
a - math.log(2) print(filepath)
print(a)
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math®> 2 —JU

EAXRNGEZEARORE

h : .python.org/ja/3/library/math.html
K<FEVWZEDIEEEDA # 01-07. math®Y2—)L
. log: BATH import math
o Sqrt : SFE*E . n ESbzaRLL 1
« sin,cos,tan, - ZARBKEKR p;i::i--zi;;&o;r;'aﬂ:ngi)e)
RO ES ° memTE T
« pi:ABEXR print("log(2) : ", math.log(2))
. e:HATNHDE print("v3:", math.sqrt(3))
printBEEDHEE print(“sin(m/2) :”, math.sin(math.pi/2))
e print(obj1, obj2, "'\) print("cos(m) : ", math.cos(math.pi))

obj1, obj2, & (F 7 A Ik print("tan(mn/4)", math.tan(math.pi/4))

EEZEHT ) X >TRR

ZDMDIEESATFY (F7AIRTEZZIEY 2=V T—Y) HHI2OTEBKDH S Al
FoTH&ES.

o Python #5177V | 82X K* 21 XV b https://docs.python.org/ja/3/library/index.html
E5IC, ColabliZ3EBESA T VLN ET—I VATV RABAITOINY T—IDZHA VA=)
BH (FICEBIMT YA N=ILDORKRER S FUHES) . 11

T —)L - Iy — (2)

Z DL DFHIAHTT

. from /Uy —< import €2 —)L
ISy T —IRDEY 12— )L ZFRHPAD

. import EVa—)L (HULLIF/Cy T —) as BlE4
I\ T =V BB E L THRAAD

. from /¢y —< import E¥ 21 —)L as E&4&
ISy T —VRDEY 12— )L ZEZ E U THRMHMAD

# matplotlib/N\y o —IDpyplotEIa—/LZpltE UTHEMAD
import matplotlib.pyplot as plt

BET177VDERAREWEWERNHZDT, ZhictiES (B
matplotlib.pyplot—plt) . £/, BEOEY 12—y Ir—I%E3158ICE, £50L
IER717 7 ORRPERE EDEEZEIT S DOHEE 12
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Matplotlib

tpltlib

T—4 a1 - ERZ1 TSV
https://matplotlib.org/
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CCTREIZWS ORI T T, ERIDREEOFEMGEVWA KA L&,
BUCEITFAUNCHELALZR7OY RO ARE. ARNOY VY TIVEZO THD
&, EwEnwfwrOy MAENRROIZIDS.

o Gallery | 2 KFaX> b
https://matplotlib.org/gallery/index.html
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# 01-08. sinE¥o70Ov ~

import matplotlib.pyplot as plt Ry T — I DEIFA S

import math

step = math.pi/36 X8l 75 [ O % 3+ 18
Qme . ZHMEEEZTTOYRMLTHELS !
D BRE, yEBROEEEMT S X -
W ly_tist = [1 Xy YERTEERER
32 |for i in range(@, int(xEnd/step)+1): HH
kO X = stepxi o
/\\_‘1\ y = math.sin(x)
N x_list.append(x) -
Iﬂé | y_list.append(y)
0 > -0.50
& |plt.plot(x_list, y_list) I

matplotlib.pyplot

o plot(BEEEY X b, #MtEE') X )

(BiEhfE, MEE)TEXSNIEREE

JOv k93

e« JZX . append(Z%)
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# 02-01. BEAUEEUBBETIL (1)
import matplotlib.pyplot as plt

L (1)

a==0.1
x =1 IRSA—=5 - PIHREDERTE
t=20
t_list = [t] B (t) CEAB () ERRIB U -
x_list = [x] |
for i in range(100): 100ttt XD IL—2
t=1t+1 I
X = X + axx X =X, +aX, |uow
| 12000
t_list.append(t) BN ESE 10000
x_list.append(x) U X+ (CHE 000
plt.plot(t_list, x_list) I 2000

2000

0

20

100
16




Oy h=EiEZ5 (1)

matplotlib.pyplot
o plot(EEEHE X ~, fitEh{EY) X b, T4 —Vw k)
(EEE, WMEHE) CEXoONIEEEEREEINZIA—VY RToOYERTS

# 02-03. 7A—~NVHADEE?2

# 02-02. 7A—~XYNDEE]
plt.plot(t_list, x_list, "k—-")

plt.plot(t_list, x_list, "ro")
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r: 7%, o: circlev—7H1— k: 8, —: Svras1V

BETED 74—V Y NOFEHIEBAXRF 2 XAV NZSHE.
https://matplotlib.org/api/ as_gen/matplotlib.pyplot.plot.html -

0Oy h &A% (2)

matplotlib.pyplot
o plot(#EHEHEY X 1, MEMEY X1, J4—Vwv k1, ##EY X ~2, fE@EY X ~2, J4—VYwv k2, )

(BEfE, MEE)TEXONSEBEEEEESNL I —VY ToOY RIS (T2 —VYREEBELML
<TERWV).

02-04. AVHERZEBS T A —

# 02-04. EHOT—FDTOY K1
plt.plot(t_list, x_list, "-", t_list, x_list, "r.") <v hNTERTZOY M
# 02-05. BEOT—yD SO k2 | e
- Cr B (x) EBRT S~ .
x_list_list = (] (x_list) ERRI 5 X ~
for a in [0.1, 0.11, 0.12]: WO DaDBEICDOWVT fooee
—~ X =1 )b—j&@@' 20000
N t =0
| t_list = [t] o
= x_list = [x] 3 P ) P ® %o
e . - -
o for i in range(100): TNZNDaDECDONT 02-05. £l dalcxtd &R
< t=t+1 100D DI —TEET EEEHTTOY R
i X = X + akx J
Y t_list.append(t)
% x_list.append(x) s0000
o
G
x_list_list.append(x_list) 40000
plt.plot(t_list, x_list list[o], a0 10ER .
t_list, x_list_list[1], a=0. DR . et
t_list, x_list_list[2]) a0, DOER ; P » P ) w18




7Oy h =iz 5 (3)

matplotlib.pyplot

o title(FrRJL) : 2OV ERICITRILEDI(TS.
o xlabel(xEIS NJL),ylabel(yEISNIL) : BHIICSNILED(TS.

# 02-06. YA KNI -EINIL]

plt.plot(t_list, x_list)
plt.title("Exponential growth")
plt.xlabel("Time (t)")
plt.ylabel("Pop. size (x)")

yEID S X)L

ERITI7AINEE, BERET7AV N ETLRILYPS
NIVICES EERELETS (BFET7AV MHOIREST
LES) . BREBZIL7 7Ry hDETTH. ES50LT
HEFRELEWARRROBAREFLZHALTHELS.
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# 02-07. A NI -EHIN)L2
plt.plot(t_list, x_list)

plt.xlabel("Time (t)",fontsize="x-large")

plt.ylabel("Pop. size (x)",fontsize="x-large")

plt.title("Exponential growth", fontsize="xx-large")|| 'sma11’,

T VYA X EZEECTES. BHY
£ L < (& 'xx-small', 'x-small',
'medium', 'large', 'x-
large', ‘xx-large'®UV\TFNH.
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0Oy h=iBZ5 (3) HZFH

matplotlib TBASEZFES

# japanize-matplotlib®d 1> X k—JL

# matplotlibTHARE 7 > N &E{ES%E(E | matplotlibCHABRRCES LTSRNV T -
japanize-matplotlib
e https://github.com/ueharal414/japanize-matplotlib

e https://pypi.org/project/japanize-matplotlib/

# matplotlibTHAZE 7 4> haES5%H2

import matplotlib.pyplot as plt
import japanize_matplotlib

# matplotlib& & Hicjapanize_matplotlibZFHHAAD

o . . . EAYRb—Jb. HFOSETY TIWIAVYRERFTITS
'pip install japanize-matplotlib EHOVIvOIVIYR

matplotlibZEFHHIAALET,
japanize_matplotlibZ 1 ViR— kT 3.
NIC K DmatplotlibD T # YV +EREEF
D, BREI 4V ~EFBAEEHTIREICL T
(AR
&% i pip install LT import BT
T matplotlib Z HAEXRTRINLGIES

| Qiita https://qgiita.com/ueharal414/

items/6286590d2e1ffbf68f6¢c

bizizetl
A EGES .
plt.plot(t_list, x_list)
plt.title("iE%uEmE")
plt.xlabel("BZl (t)") e
plt.ylabel("EFY X (x)") K R B B T

853 ()

japanize-matplotlib® 1 Y A R=JLig1 Y A Y Y ADBES S hIZESICIE, BETSHESHD 0




0Oy h &A% (4)

matplotlib.pyplot

o figure(dpi=fRIRE) : NNBEREZIETEITSD. T I 4 JU~(F100 (dpi) .

- figure(figsize=[1@, BT D ! MOY I X (BB )EIYFTEEIS. 774
JU(E[6.4, 4.8]

plt.plot(t_list, x_Tlist)

# 02-08. MEREDEZE # 02-09. Ov b4 XDEE
plt.figure(dpi = 200) plt.figure(figsize = [5,7])

plt.plot(t_list, x_Tlist)

ICHRRBREDNTESDT, FULHADEEWAR
e XX RF 2 XY~ https://matplotlib.org/
« DataCampF 22— bk U 77JL Matplotlib Tutorial: Python Plotting

https://www.datacamp.com/community/tutorials/
matplotlib-tutorial-python

T EZESHR. £, matplotlibAmatplotlibZiERS 570y A
D717 7)DHDDT, BERDHIARELTHES.
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# 02-10. BEEUEEUBEETIL (2)
import matplotlib.pyplot as plt

t_list
x_Llist

plt.
plt.
plt.
plt.
plt.

1

Exponential growth

14000 -
12000 -

10000 -

[t]
[x]
i in range(100):
t =1t + 1 4000 -
X = X + axkXx 2000

8000 -

6000 -

Pop. size (x)

t_list. append (t) 0 20 4'0T_ (t)s'o 80 100
x_list.append(x) ime

figure(dpi = 200)

plot(t_list, x_list, "-", t_list, x_list, "r.")
title("Exponential growth", fontsize="xx-large")
xlabel("Time (t)",fontsize="x-large")
ylabel("Pop. size (x)",fontsize="x-large")
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HERIVYT—Y (matplotlib) OFEHAH
\

YIEAME (xO) « INTAX—4 (r,K) ODEE
v

FFRtE BEEFHExD U A~ (tlist, x_list) Z1ERX

v
forlb—7
7 100tHRDIL—7 )

=R 7AEN

X
X, =X, +r(1——’)Xt
K

ZEW, t+1 A7 v 7HZEHET 3.
X = X+rx(1-x/K)*x

= + -
L ﬂi%% J S ‘:557]” J E’FEKI:E ﬁﬁ*ﬁ@-’ﬁn%b“b
i BN DHA REBHE

78y k HTE%EGood !
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