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. Python®randomE3 2 —ILTIREXILEYX - VAL RY EFEIEN 5 ERLELEE
s hMEHDN TS

random®J 1—J)b
e randrange ($27)
e randrange (ftR, #£7)
for i in range(100): e randrange (Fa, &7, A7v )
= random.randrange(1, 1001) FNEN, range({7), range(BIta,
print(r) £7), range(Bith, KT, 27V

# 01-01. BE{LELEFIDS

import random

. . BERNS S VY LC—DOERERT.
’5“5_73‘%%%73 #5) random.randrange(100) : 0~99
R"NSIND DHRNSS VY LITRT.

1 ER - SRUELBBERROEY 2—)L
(randomE€¥ 1—Jl) Zimportd 3 i
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« V= RZEDLDICHRET DNMIRRICKDD, FEE TIEEFE IENone TOHIHAL

(AT LEBZ]) %=

random®< 1—J)U
e seed(/—NR)

AL EREF DAL, ELEX

DiE(V—R) %=

WS, ENLINDH DZE[HRICEKRET 255 IEENRT 5.

# 01-02. V—F
import random

random.seed(1)

EXTET D for i in range(100):

r = random.randrange(1l, 1001)
print(r)
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# 01-03. V—/7 2 A¥{E choice, choices
a_list = [23, 22, 32, 12, 31, 30, 3, 35, 26, 36]

# choice
print("# random.choice")
for i in range(30):
r = random.choice(a_list)

print(r)
# choices HEHZEEULGWES
weights = [0, 1, 1, 1, 1, 1, 1, 1, 1, 10] 4 AT BN

print("# random.choices")
for 1 in range(30):
r = random.choices(a_1list, weights=weights, k=5)
print(r)

random®J 1—Jb
e choice(¥—7 2 R)
— RS S VY LICEREIRT
e choices(¥—4 R, weights=E#, k=FEZX=H)
=T AN SHEENREH weight [CEDE, (FEEZHFUL) S UV LICKE
DEZRNDIRDI A MZERT
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V=V (URANRE) IR UTTVYLRBRNIE (v vl FUVD) #28 IS

# 01-04. V—/7 2 XE{E sample
a_list = [23, 22, 32, 12, 31, 30, 3, 35, 26, 36]

# sample
print("# random.sample")
for i1 in range(30):
r = random.sample(a_1list, k=5)

print(r)

# vyl

print("# random.sample T+ JJ)L")

for 1 in range(30):
r = random.sample(a_list, k=len(a_list))
print(r)

randomT 1—JU

e sample(—T 2R, k)
=T IANSEEBDRVKEODERNS
RBDAMZIRT

len(—T 2 RX)
=T IOADTAM X (BFRH) &=
IR9
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# 01-05. EEERDT randomtr1—Jb

e random()

# —FRDH [0,1) DERFHDFEN NN =EL (floatBy) D
# random EZS Y LITRY (—FDfh) .
r_list_uniform_1 = [] e uniform(a, b)
For ﬁ }npgﬁggﬁ(igggém() —tRkDtE. a=x=b (a>h®Bb=x=a) D

P_-List_unifopm_j__append(p) %ﬁ@%)@h@f?iﬂ’]@%‘ﬁ?ﬁXEﬁ?
print("—%k2% (0~1) ", r_list_uniform_1) e gauss(mu, sigma)

. Eimu, 1ZERZEsignaDERDHICREDF
# uniform I et

r_list_uniform_2 = []

for i in range(100):
r = random.uniform(5, 10) S5 ETOL T DO—HRELEL
r_list_uniform_2.append(r)

Nt (5710) 21, oSt unIForn2) | g e & HIFTE 2 MRS RN

# IFRHH 55D THEHIKRDH D AIEHFEARNTHEDS
r_list_Gauss = []
for i in range(100): 150, BERETOD

r = random.gauss(@, 1) E8N7

r_list_Gauss.append(r)
print("iERE D% 1", r_list_Gauss)
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# 01-06. omEOTOY K
import matplotlib.pyplot as plt

EEODERDENSYYTIUVIUL

plt.hist(r_list_Gauss) Je#ER (r_list_Gauss ) ®E20 v ~

plt.title("Gaussian distribution")

Gaussian distribution

matplotlib.pyplotET 1—J)l
e hist(¥—o 2 RX)
I—TOADERA TS LZETOV .
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# 01-08. RAMINEIL—TDHR
for 1 in range(20):
for j in range(20):
print(i, ", ", 3J)
if § == 5:
break

e breakX
—ERBIDIV—TZEFHET LU,
FDIV—TDRDINNIBHIED

o

# 01-07. JLb— Dl
for i in range(100):
print(i)

break U—Tc=—&BREIDIL—THET
95 (FONAITBEEEERD)

if 1 == 10:
break
print("IL—THT™)

IW—7Hh5lRET S
(i>10Tforll—7IEETEINHEW)
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# 02-01. A JOOBDOFKRFIN1I00ZEZ DX CORFER™E

1

X
=

mport random

) x : OB DA
or i in range(100):
r = random.randrange(1, 7)

&)

X =X +r

print(str(i + 1) + "B : ", x)

if x >= 100: XxM100 L7855 (X
print(str(i + 1) + "B T100%=#BRT/=. ") AFvIEELEAL
break CTIL—T =i

Y120 (6EY1R) OETIL

random.randrange(1, 7)
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LUTOLSKRIRTOEMS S S LI+ —2% |# 02-02a. 55 LTJA4—7 choice

s, = SN - X =0
Zalb—>3>UTHED. « list = [x]

for 1 in range(100):
= random.choice([-1, 1])
1 ‘ =X +r
5',"' list.append(x)
N \
5,"' DN # 02-02b. S5 2¥ LA —7 randrange
o ‘'® - - - X = 0
o Lo x_1list = [x]
> \‘ > for i in range(100):
2 "‘ _list.append(x)
BERZ7OYNLTHELD
t=0 t=1 t=2 t=100 2]
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# 02-02a. DY LTA—72 choice
x =0 e len(J—5 U R)
x_list = [x] - URADETEET

for i in range(100):
= random.choice([-1, 1])
=X +r
_llst append(x)

# 02-03. SUYLTA—D DR F5RERS
import matplotlib.pyplot as plt

X =0

x_Tlist = [x]

for i in range(10000): d
= random.choice([-1, 1]) =51
= X +r -10 -

_list.append(x
if x >= Eg () xMIOICHIZELZ 5 15 |

= g
hreak S R ARSEIES

print("F5E™ ", len(x_list) - 1) BOERLEH (JUIRDES-1)
plt.plot(x_1list) EERRT D

600
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# 02-04. SAb-TJa4vIv— EFI

pop_size = 100 # {E{FZK
gen_end = 200 # SR

# aDFIEAEDERE
a = []
for i in range(pop_size):
if 1% 2 == 0:
a.append(0)
else:
a.append(1)

a_list = [a.copy()]
for t in range(gen_end):

# a_newDFJHRL
a_new = []

MHAEE U THEDD
BAD oy

£ D FEDDEEMN
rig zHFo&935

for i in range(pop_size):
pl = random.randrange(pop_size)
= random.randrange(pop_size)

r = random.choice([a[pl], alp2]1])
a_new.append(r)

a = a_new.copy()
a_list.append(a.copy())

B EE5DFN0EIR

# FERDRT Foaa|THhmh, #E

for a in a_list: K1/2TS Y LITHR
print(a) =)

a: EFOFEL WA EzFZicixd 1) X ~
a_new: JREREFDFBE U CTLWBAWILE(LFZECERT
D) A K

a_list: HtXDazstiFI DX~

p1#&EHE & p2&FEHDEIFH
HEULGEEINDS

e JX .copy()
ESHpop_sizeD!) X + U bDZXRWIE—%RT
(UL (FE)
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e ATJIUITUK: BYE] ¥ [XF] D “Bex”

2| BRI a4 TUT o MBS AL

PythonORARETIEA TV 2/ kP aE—ENh3DIFT
35 <, ATV MCHIEBINIL (ZEH) Z220FTWS
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[3, 1, 2]
D = @
h[2] = 100 |
orint(a)
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# BREICIRHBTIRVNT—X # FEREICTRDT—X # {Z1E
a_list = [] a_list = [] a_list = []
for i in range(10): a=1[0, 90, 0] a=1[0, 0, 0]
a = [1i, 1, il for 1 in range(10): for i in range(10):
a_list.append(a) for j in range(3): for j in range(3):
alj] = 1 alj] =1
a_list.append(a) a_list.append(a.copy())

print(a_1list)

print(a_1list) print(a_1list)
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# 02-06. EEOHARZELZZIE
# HEDE
p_list = []
g_list = []
for a 1n a_list:
p = sum(a) / len(a)

# 02-05. matshowlC L BHHIL
plt.matshow(a_list, interpolation=None, vmin=0, vmax=1)
plt.ylabel("generation")

p_list.append(p)
g_list.append(1 - p)

1 R DBEFEDET =5 15

[CHiRT= IV TR .plot(p_list, "-", g_list, "-")
.Legend(["p", "qg"])

.xlabel("generation")
.ylabel("Frequency")

matplotlib.pyplot® < 1 —JU
« matshow(BBH S 1D, 7273 V)
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JANIC SO DRARENIL
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1. 2A46-D4vIv—ETIZIREL, NEEDSE

B F 2RO = K, TDEEZZ)p < = %) &E93. N=100, N=2000D

BAICDONT, ZNZNAE I ~NET % NAEETE S, BRER

DOYIFAEE p N T DEIFER[ 7 21089 D70V LE L.
2. FHAFEEYICHUTRAZRZEEITOMIFEERE T OEFEDL

1
T(p) = — > {2N(1 - p)log,(1 —p)}

TEZE5NBESE, COTST7%ZN=100, N=200[CDW\WTH#=, BTS2
ETEREOTOY FEHEL, ZREL.

sz /—h7v Y (ipynb77A)) ICXEDHT, MoodlelcTIRET B &
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1
T(p) = — - {2N(1 - p)log,(1 —p)}
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Ficure 1.—Average number of generations until fixation of a selectively neutral mutant
gene as a function of its initial frequency. The theoretical values are represented by curves and
those of Monte Carlo simulation by dots. 2V,=20 in the upper curve and 2¥,=10 in the lower

one.
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