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#f 01-01. #ELES DR random®J 1 —Jb
« randrange(#&7)

import random « randrange(B818, & 7)

for i in range(100): « randrange(fita, &7, X7wv7)
r = random.randrange(1,1001) TNEMN, range(#* 1), range(F4a,
prj_nt(r) #7T7), range(BitE, BT, XFTvI)D
BZENSSUSTLIC—DERERT.
73 HEHRRIERH 5] ) random.randrange(100) : 6~99(MH
997 ” .
| VEERC BROEBBROEY -
891 (randomE®¥ 21—Jl) Zimportd 3
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- Y—RZIEET B ERLELBIIIE—RITRE 2.
- AUELEBINZFIATE 2 EEABT—ANH2 (TAL, ¥YIaL—Y3avDE
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« V—RZEDELSITRET D2NMIRRICL DD, KEE TIEEE IFNone TOHIHAL
(YRATLEZR) Z2AVWS. ZNUADOHDZRFRIICKRET 2BEIFERT 5.
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random®< 1 —JU # 01-02. ¥—F
« seed(— k) import random
EEERERDEE. B random. seed (1)
DB (Y—F)EREITS for i in range(100):
r = random. randrange(1,1001)
print(r)
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# 01-03. >—4— >V X#¥E{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 = RS
weights = [0,1,1,1,1,1,1,1,1,10] |20 2HELBNGE
print("# random.choices") &, INTRILEH

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

random® 3 1 —Jb

o choice(—"7 2V X)
=T IURNSSUSLICEERERT

« choises(—4" Y X, weights=E &, k=BEZEH)
=T UINSENNELEH weight (CEDE, (EE
ZHEHLU)SYSLICKEANDERNSHED VI LERT

ALEER =T VA (2)

V=R (VDARGE) KRUTTVYLRBNIE (v v 7Ly U0 #8525

# 01-04. >—/7 VAR sample
a_list = [23, 22, 32, 12, 31, 30, 3, 35, 26, 36]

# sample

print("# random.sample")

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

# vyl
print("# random.sample >+ wv7/L")

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

random® < 1 —JU

. sample(¥—4o >V X, k)
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# 01-05. EftERNH

# —KRDH
# random
r_list_uniform_1 = []
for i in range(100):
r = random. random()
r_list_uniform_1.append(r)
print("—#&o% (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("—#&ka#%m (5~10) : ", r_list_uniform_2)

# IERDMH
r_list_Gauss []
for i in range(100):
r = random.gauss(0, 1)

r_list_Gauss.append(r)
print("IER2% ", r_list_Gauss)
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# 01-06. MmO TOY b
import matplotlib.pyplot as plt

plt.hist(r_list_Gauss)
plt.title("Gaussian distribution™)

EEOERDNST YUY IUL
eS8 (r_list_Gauss ) &=0Ow

Gaussian distribution
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—BEABRIDOIL—T=#T L, for i in range(20):

ZD I —FDRDTANIBAESS for j in range(20): 4 77
print(i,"™, ",3j) 8 ?
if j == 5: :

# 01-07. JL—T DK t7) Jbreak o) 3
for i in range(100): 1 . o, 2
print(i) ) break Lic.—&RAIDIL—THHET [0 °

if i == 10: ; I3 (zONAEEEERD) |1, o
break 5 ] ’ §
print("JL—7#&T") 6 1., 4
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# 02-01. Y AODEHDHMN100ZBZ 5 X TORFSLKHE
import random
X =0 x U OO EDET

for i in range(100):
r = random.randrange(1,7)

X =X+ r
print(str(i+1)+"[EH ", x)
if x >= 100: xM100 £/ 5 (&
rint(str(i+1)+"EIBE Cl00%=#8BZ /. ") Ay T78EHRIL
P TIL—TEBE
break |
# B
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random. randrange(1,7) 3B 12
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ST A—D

NTO&SBIRTOEMS V5 LY+ —o% [# 02-02a. 525 Los—2 choice
Y2al—vavlTHkS. x =0

x_list = [x]
for i in range(100):
® r = random.choice([-1,1])
1 < X=X +7r
2. x_list.append(x)
: ," Y # 02-02b. S>YLUA4—7 randrange
u"' 5 “ X = 0
.(1 1 ',. T x_list = [x]
3 e for i in range(100):
O r = random.randrange(-1,2,2)
RS X=X+r
2 ‘t. x_list.append(x)
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# 02-02a. 5L TA+—7 choice

X =0 e len(¥ =TV R)
x_list = [x] =T UXODRTERT
for i in range(100):
r = random.choice([-1,1])
X =X+r
x_list.append(x)

# B
# 02-03. T VHLUA—U DRFERE FE5/M : 596
X =0 ,
x_list = [x] i
for i in range(10000):
r = random.choice([-1,1]) ’
X=X+r =
)i(;l)l(silagg?nd()() xMelCEELES |
Bl sEEfss |
break L — —
print("FHEEM[E ", len(x_list)-1) v e
i BORLEI(VILDODERST-1)
plt.plot(x_list) rx=43
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# 02-04. ZAM-Tavv— EFI !
L " for i in range(pop_size):
op_size = 100 # {E{K%L 3 - )
POP~ = y\ m%%,ﬁattlfzt%i;(g‘q;{lﬂé{z'Sb pl = random.randrange(pop_size)
gen_end = 200 # S=IEHER - p2 = random.randrange(pop_size)
EE55OENSEEFERSHS r = random.choice([alpl],alp2]])
# aDIHREDFRE D, BEI/2TS VI LICRES a_new.append(r)
]ac = [ ( ize): E a = a_new.copy()
or Lcl'; ;aggipg?_sue ' MEEE L TESD a_list.append(a.copy())
° ! BEm ol
a.append(0) ESENOEAGA |4 BREOET
else: Ml Z2/5oO&93 FEROFR
' print(a)
a_list = [a.copy()] !
a: EMNEFBULCVLWBSNUBILFERRIDY I~
for t in range(gen_end): a_new: RREFDEELTCLWSINILBLEFELHRT D
—€naj: U2
# a_newDHHAL a_list: BHRDaEBRIBU X ~
a_new = [] '

e UX .copy()
# ] | D2 DENIC—ERT
e, 1, 0, 1,0, 1,0, 1,0, 1,0, 1, ] £ & Mpop_size®J X ~ (FLL (')
[1, 0,0,1,1,1,0, 1,0, 0, 0,0, 1]
[1,0,0,1,0,1,0,1,1, 1,0, 1, 1]
: REMNCOELLIFNETFMADHEDU X~
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Bl a = 1[3, 1, 2] i — HEREBATEREETET D
&, ADEHAICHEZELES
b =a
RARSNEEIVRARNEESESDUL
b[2] = 100
2] rrauLisd
print(a) { -
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# BIBICESBWT —2R # BIBICR2 T —X # EIE
a_list = [] a_list = [] a_list = []
for i in range(10): a=1[0,0,0] a=1[0,0,0]
a=[1i, 1, il for i in range(10): for i in range(10):
a_list.append(a) for j in range(3): for j in range(3):
aljl =1 aljl =1
print(a_list) a_list.append(a) a_list.append(a.copy())
T ) print(a_list) print(a_list)
(o, o, 01,
(11 1], # # B
(2, 2. 21, (9, 9, 91, (o, o, 01,
RS [9, 9, 91, (1, 1, 11,
[4' 4' 4]' [9, 9, 91, [z, 2, 2],
[5’ 5’ 5]' [9, 9, 91, [3, 3, 31,
[6, 6’ 6]’ [9, 9, 91, (4, 4, 41,
[7, 7, 7], [9I 9’ 9]’ [5I 5’ 5]’
[8, 8’ 8]’ [9, 9, 91, [6, 6, 6],
[9' 9' 9]3 [9, 9, 91, (7, 7, 71,
d d [9I 9’ 9]’ [8l 8’ 8]’
aldforll—7ADO—5 [9, 9, 911 [9, 9, 911

IVEHT, L—7H.T allisticENEhicah’INTE  copylckh ATV b D
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# H7 |
[e, 1, 0, 1, 0, 1, 0, 1 y

(1, 6, 0, 1, 1, 1,
[17 07 0 ’ ’

0 ] £ & Mpop_sizedJ X
0, ]
0 .”]
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# 02-06. HEDHARZRLEL

# 02-05. matshowic &ZAR1L # EEDE
plt.matshow( a_list, interpolation=None, p_list = []

vmin=0, vmax=1) ]qc_llsté []1. .

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

p_list.append(p)

1 iR DBEFEDETIZHE 1 q_list.append(1-p)
FlicitERf=EILTRR plt.plot(p_list, "-", q_list, "-")

plt- legend( [||p||’ ||q||] )
plt.xlabel("generation")

matplotlib.pyplot®J 1 —JU plt.ylabel("Frequency")
- matshow(BHNS 15, 7723 V)
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« interpolationZ < 3 V C# U VNWJAvWﬂ WILBIGFDHEE%R
BELEWC EEER = ‘ = “
e vninER Uvmax CEN&EE & 15F o2 sIELT7AY
0 5 50 s ?ni(:g‘m" 125 150 175 200 2 2




Z2 I T = 55>
BN EETE X CORFBRFE
SA-Tavyv— :ET)VaEﬂiEb EAREEETFEE TCOFEIEEZSTET D

# 02-07. EARAZTEBETETI COFEHAFERBAZE10EDICDODVTEHELTHLD

(B DFEHEHETZH ? |

v

|ZEEGROVREESRE|

v

|EESI DRI - TERFIDRTE| <

> (51 M7 49V —ETINERELHRRR] NS
{ L—7DPHEL

ot | meoms/mxouz]
V=7 Dk { BE

|break LTI EHRIE 08k - >

10EIZDFEREZEHE LR
ZIS5ZDFEERT S

23

AHDRE / —~I
1. Y4200 BD#HIN100Z-BZ DX TOFIFEREBZ
#1781 0[, 100@E], 1000@E], 10000EIcDODVWTENENGTEE
K.
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REET p=05DEE, BRARKZRDIRL, EFICEREZEHNEE
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BETEBOBEORE L, ZOREEE) ( _ %) EE3. N=100, N=2000
2AICDONT, ZNENAE I ~NET % NISETT(L S, BRER

DHEEE p (CXNTZ2FEIFEER[ 7 Z10@BITO70Y hEK.
2. FHELEYICH U TRRERBEX TOVIIEFEEM[ T OFEFEDLN

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. 2N,=20 in the upper curve and 2V,=10 in the lower

one.
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