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ort random
i in range(100):

r = random.randrange(1,1001)
print(r)
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random® < 1 —JU

« randrange(#£7)

« randrange(B81A, & 7)

« randrange(fita, &7, X7wv7)
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« seed(Z—F) import random
EEE RO, B Fandom. seed (1)
DE(Y-F)ERETS for 1 in range(100):
r = random.randrange(1,1001)
print(r)
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# 01-03. >—4— >V X¥¥EfE 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 = NS
weights = [0,1,1,1,1,1,1,1,1,10] |20 2HeLBWGS
print("# random.choices") &, INTRILEH

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

# vv7lb

for i in range(30):
r
print(r)

# 01-04. >—4 > R#EE sample
a_list = [23, 22, 32, 12,
# sample

random.sample(a_list,

print("# random.sample >+ v 7JL")

random.sample(a_list,

31, 30, 3, 35, 26, 36]

k =5)

k = len(a_list))

random® < 1 —Jb
o sample(X—"T >V X, k)
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# random
r_list_uniform_1 = []
for i in range(100):
r = random. random()
r_list_uniform_1.append(r)
print("—#&%7% (0~1) :", r_list_uniform_1)

# uniform
r_list_uniform_2 = []
for i in range(100):
r = random.uniform(5, 10)
r_list_uniform_2.append(r)
print("—#%57% (5~10) "
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# ERDH

r_list_Gauss = []
for i in range(100):
r = random.gauss(0, 1)
r_list Gauss append(r)
print("EHR2%H - ", r_list_Gauss)
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import matplotlib.pyplot as plt
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plt.hist(r_list_Gauss) R (r list Gauss y &S0 w K

plt.title("Gaussian distribution™)

Gaussian distribution
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print(i,"™, ",3j) 8 ?

if j == 5;: ,
# 01-07. JL—7 Ol gm break g: g
for i in range(100): \ o, 4
Srint (1) 2 break Ufc—BABIOL—TH4&T |9
if i == 10: " I3 (zONAEEEERD) |1, o
break 5 1 ’ §

print ("JL—7&T") ° 1, 4
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import random

X =0 x B J00B 0K
for i in range(100):
r = random.randrange(1,7)

X =X+ 7r
print(str(i+1)+"[EH ", x)
if x >= 100: X100 £/ 5 (&
rint(str(i+l)+"EETl00Zz8BA/c. ") RTYvTEERDL
P TIL—TEBE
break |
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# 02-02a. 5 LTA+—7 choice

X =20

x_list = [x]

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

# 02-02b. T V%LU A+—7 randrange

X =0

x_list = [x]

for i in range(100):
r = random.randrange(-1,2,2)
X =X+r
x_list.append(x)
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# 02-02a. Z>V5 LT A+—7 choice

X =20

x_list = [x]

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

e len(V—"T7 U R)
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# 02-03. TV LTA—U DFEEH FHEHRM: 596
X =20 ;
x_list = [x] i
for 1 in range(10000):
r = random.choice([-1,1]) ’
X =X+r -
list. d 10
x_ist.append{x) XBOICHEL 2 5
’ ABRZEISUS s
break : : : : : : :
print("FFHEEM[E ", len(x_list)-1) poomoomeome e
_ - BOELUES (UXDES-1)
plt.plot(x_1list) el SN
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# 02-04. A b-TavIv— EFI
pop_size = 100 # {E{KZEL
gen_end = 200 # A&

p1E B & p2&E B O E KD

for i in range(pop_size):

e LCRIENS pl = random.randrange(pop_size)
- p2 = random.randrange(pop_size)
EE5NENSBEFEISHS r = random.choice([alpl],alp2]])

# aDHEHMBEDHRE
a [

for i in range(pop_size):
if 1% 2 == 0:

n, BE1/2TS VI LITRES

VHEELTEDD

a_new.append(r)

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

a.append(0) & S ot
' j\l ‘{ # I\:t 0) ™
else: F1] 28DET3 FEROFR
a.append(1) for a in a_list:

a_list = [a.copy()]

for t in range(gen_end):
# a_newDHIERL

print(a)

a: EAOEFEALTCVBINIUELFERLRIBY X~
a_new: REAEHNDIEL TLBINUEBLFEELHRT B
X~

a_list: X DaEZRI DY X~
a_new = [] :
:
o UX.copy()
# 7 | URROEVIC—&ET
e, 1, 0, 1,0, 1,0, 1,0,1,0,1, 1] £ & hipop_size® U X (ELU(3BR)
[1,0,0,1,1,1,0,1,0,0,0,0, ]
e, 1,0,1,0,1,1,1,06,1, 1]
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1.

b[2] = 100

print(a)

# H
[3, 1, 100]

(1)
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# BEICESRWT—X

a_list = []

for i in range(10):
a=[i, i, il
a_list.append(a)

print(a_list)

# B

(ro, o, 01,
[1I 1! 1]’
[21 2! 2]’
(3, 3, 31,
[4l 4! 4]!
[5, 5, 51,
[6I 6! 6]’
[7! 7! 7]’
[8, 8, 81,
[9, 9, 911
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# BREICRET—X

a_list = []
a=1[0,0,0]
for i in range(10):
for j in range(3):
aljl =1
a_list.append(a)

print(a_list)

# 1E1E
a_list = []
a=1[0,0,0]

for i in range(10):
for j in range(3):
aljl = i
a_list.append(a.copy())

print(a_list)

# A

[r9, 9, 91,
[9l 9’ 9]!
[9l 9’ 9]’
[9, 9, 91,
[9I 9! 9]l
[91 9! 9]!
[9l 9’ 9]!
[9l 9’ 9]’
[9I 9[ 9]l
[9, 9, 911
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[1I 1’ l]’
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[7’ 7’ 7]’
[8l 8’ 8]’
[9, 9, 911
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e, 1,0,1,0,1,0,1,0,1,0,1,0, 1,0, ] £ & fpop_size® J X ~
[1’ 0’ 07 b 1’ 1’ 0’ b 0’ 0’ 0’ 07 1, 1’ 0’ ]
[17 0’ 0’ b 0’ 1’ 0’ b 1’ 17 0} 1} 1’ 1, 0’ ]
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# 02-06. HEEOHREZRLE

# 02-05. matshowic & BRI # EEDE
plt.matshow( a_list, interpolation=None, p_list = []

vmin=0, vmax=1) ?_115t.= []1. .

n : n or a 1n a_Llist:
plt.ylabel("generation") 5 = sum(a)/len(a)

p_list.append(p)
1 HROBEFROEIIER a-List.append(1-p)
FcHER=EILTRIR plt.plot(p_list, "-", g_list, "-")
p‘Lt.‘Legend( [Ilpll 11} II])
plt.xlabel(”generatlon”)
matplotlib.pyplotE < 2 —JbL plt.ylabel("Frequency")
« matshow(B5IS10, #2723 V)
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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 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 in a Finite Population. Genetics
61(3), 763-71. https://www.ncbi.nlm.nih.gov/pubmed/17248440
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