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# 01-01. ELELEFIDE

import random

for i in range(100):
= random.randrange(1, 1001)
print(r)
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random-
e randr
e randr
e randr

ange (2 7)
ange (fd5, #£7)
ange(fHts, #7, ATV 7J)

FNEFN, range(#27), range(BatE, #£7),
range (fAtE, &7, ATV I)DEBEZRNS ST VY AIC
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f51) random.randrange(100) : 0~99HHNS S
A INTRT.




AL DE (—K)

» V—RZEET B ERLELEIIE—RITRE B,

. [A U 2eLLELES ) & 7]

—RKRZEDKS
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e seed(>—F)
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# 01-02. V—
import random

random.seed (1)
for i in range(100):

= random.randrange(1, 1001)
print(r)
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# 01-03. U—4 2 R¥E{E choice,
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_1list)

print(r)

# choilces

choilces

weights = [0, 1, 1, 1, 1, 1, 1, 1, 1, 10]

print("# random.choices")

for i in range(30):

r = random.choices(a_1list, weights=weights,

print(r)
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choice(—7 2 RX)
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# 01-04. I—/72 R¥E{F sample
a_list = [23, 22, 32, 12, 31, 30, 3, 35, 26, 36]

# sample
print("# random.sample")
for i in range(30):
= random.sample(a_list, k=5)

print(r)

# vw I
print("# random.sample ~+w JJL")
for i in range(30):
= random.sample(a_1list, k=len(a_list))
print(r)

randomT®¥ 1—JU
e sample(—7T 2 X, k)
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# 01-05. EFGEXRD

random®< 1—JU

# —RkDTh e random()
7 random [0, 1) DEEADIFEN S (FloatB) DEES VS LISEY
r_list_uniform_1 = [] (—HEnTE)
for i in range(100):

r = random.random() e uniform(a, b)

r_list_uniform_1.append(r) —FkD . a=x=b (a>b’@xBb=x=a) OEFEHED S VY LTXF
print("—#kof (0~1) ", r_list_uniform_1) B |\ S B R T
4 uniform e gauss(mu, sigma? e e
r list uniform 2 = [] l—i’]mu 7|: 1@%51(}“1180)]__%% zﬁlu'fi?/?@]d\éﬁ 2&53@3
for i in range(100):

r = random.uniform(5, 10) S ETOLIT D—HRELEL

r_list_uniform_2.append(r)
print("—F%k2of (5~10) ", r_list_uniform_2)
o fBic bFIFATE 2 EREENHEEH B ZDT
for i in range(100): W0 EEEE] ) HRDPD D ANILANRNTHED

r = random.gauss(0, 1)
r_list_ Gauss append(r) B
print("[EFR7D 1", r_list_Gauss)
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# 01-06. DmEOTOY b
import matplotlib.pyplot as plt

: : SREODERYmHI O T TUE
pLt. h:!'St(P—-LlSt—QaUSS), , , i o (IP_ljiJst_Gauss) =20V bk
plt.title("Gaussian distribution")

Gaussian distribution
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# 01-07. JL— DRI
for i in range(100):
print (i)

1if 1 == 10:
break
print("IL—THT")

IW—Tb5lRET S
(i>10CforlL—7IEETEI N W)

foriEDIL—7THHTZE %
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# 01-08. RATINFZIL—TD
for i in range(20):
for j in range(20):

print(i, ", ", Jj)
1f §J == 5:
break

break UTlc—&BRBIDIL—TH T I3
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# 02-01. T JODOEDFHIN1L00ZFEZ D X TORFEKE
import random

X = 0 X . U OO BD#
for i in range(100):
r = random.randrange(1l, 7)

X = X + P

print(str(i + 1) + "EIF: ", X)

if x >= 100: xM100LL B/ 5 (1
print(str(i + 1) + "[EIHTCl100Z=8BA/7z. ") AT T & LT
break TIV—T =Rt

Y1430 (6EY1R) DETIL

random.randrange(1, 7)
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BLTFDESKHIRTOEMES VLY +—5 % @2@@2a 55 ILJA—72 choice
X =

X_list = [x]

>Zalb—23>UTHKID.

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

| =

# 02-02b. 55 LJA—7 randrange
X = 0
. x_list = [x]
‘ for 1 in range(100):

r = random.randrange(-1, 2, 2)
X = X + T
x_Tlist.append(x)
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# 02-02a. 559 LTJA—72 choice

X = 0
X_list = [x]

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

# 02-03. S Y LTF—DDFEHE
import matplotlib.pyplot as plt

X = 0
x_Tlist = [x]
for i in range(10000) :

r = random.choice([-1, 1])

X = X +r
X llst append(x)
1t x >= 10:

break

print("FHEE[E ", len(x_list) - 1)

plt.plot(x_list)
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# 02-04. DA b-TJa14wWI+v
pop_size = 100 # [E{&XZX
gen_end = 200 # &K

# aDFIEMEDERE
= []

for i in range(pop_size):

if 1 % ==
a. append(@)
else:
a.append(1)

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

# a_newDFIEAIL
a_new = []

_J
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riJg =zH5o&93

for i in range(pop_size):

pl = random.randrange(pop_size) ﬁﬁﬁﬁ’ﬁ%ﬁ
p2 = random.randrange(pop_size) n3
r = random.choice([a[p1], alp2]11)
a_new.append(r)
856@?@5%&
a = a_new.copy() Egz?lg/lzg‘éﬂ%?éﬂ
a_list.append(a.copy()) ICRE 3

# faRDETL
for a 1n a_list:
print(a)

a: KEIDZER UL TWVWSXIIT

a_new: JRHRERDF
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el JX K~ .copy()
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# BRBRICIRDT—R
a_list = []
= [0, 0, 0]
for i in range(10): for i 1n Pange(le)
for j in Pange(3) for j in Pange(3)
alj] = alj] =
a_list. append(a) a_list. append(a.copy())

# FEREICTRD TRV T—X
a_list = []
for i in range(10):
= [1, i, 1i]
a_list.append(a)

print(a_list)

print(a_list) print(a_list)
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# 02-06. 5F
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# SEEDETE
p_list = []
q_list = []
for a 1n a_list:
= sum(a) / len(a)

# 02-05. matshowlC KBA[RIL
plt.matshow(a_list, interpolation=None,
plt.ylabel("generation")

vmin=0, vmax=1)

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

1 i DEGCFEDEI = 151
[ICiEiRzt )L TRIA

matplotlib.pyplot®I 11—l
ematshow(EHIS1 20, T3 )
BeH =S4 0 (RARINIZURRNRE) &
TIEABRULT, TEDIETEMIFTLTT =t

) D-LO't(p_-LlS't, n_n ’ ||_||)
.-Legend(["p", ||q||])
.xlabel("generation")

.ylabel("Frequency")

g_Llist,

e sum(17=>7J)b)
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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. 2N ,=20 in the upper curve and 2V,=10 in the lower
one.

Kimura & Ohta, 1969, Genetics

e Kimura, M., Ohta, T. (1969). The Average Number of Generations until Fixation of a Mutant Gene 1n a Finite Population. Genetics 61(3), 763-71.
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