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TV LGEEZRT D EIFEHEL W
 REFMVBZILVIVALICK > TERLBDELS E WEDER L) XAIADH
IBWEE (BMELE) SZzERL, INnTRET S EN—KEY
. Python®randomE3 2 —ILTIREXILEYX - VAL RY EFEIEN 5 ERLELEE
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# 01-01. HEUELESI DA random® /31 —JL
« randrange(¥27)
e randrange(BEiE, & 7)

import random

for i in range(100): - randrange(fdia, &7, X7V 7)
= random.randrange(1,1001) TNZTMN, range(ix 1), range(Fia,
print(r) 7)), range(BAtA, BT, A7 v D
BERNSSYSLIC—DERZIRT.
HOERL LR {5 ) random.randrange(100) : 6~990)
ERIh3 NS S USLICIRT .,

| EE  BRMELBEERDEY 21—
(randomE€¥ 1—Jl) Zimportd 3




BAELEDORE (—K)

. V—RNZIETET S EBRLEETIE—RITRE S.

. AURMELEI ZFHTES EEHRBRT—IADHS (FAN, YTalL—Y3>0DFH
R E)

e V—RZEDLSICERET BIMNIRRAICKL DD, XEETIEEE IEINone TOHFERL
(YRTLEZ) AW, ZNLANDOLDOERERICEKREYT D55 IdIERT 5.

random® ) 1 — )b # 01-02. >—F
« seed(— ) import random
BLE A Bes DYIHAME . BLEX
DE(V—R)EHEET S

random.seed(1)

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

ELEDE (—K)
HE U 75D TEEFE
UERIRREND
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— VA (YRAKRE) R UTTVTLRBUE (v v I >TIV0) 28RBS
# 01-03. >—7T > A¥{F choice, choices
a list = [23, 22, 32, 12, 31, 30, 3, 35, 26, 36]

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

# choices = c | D
weights = [0,1,1,1,1,1,1,1,1,10] =2 cHELBNES
print("# random.choices") &, IXRTHEUEH
for 1 in range(30):

= random.choices(a_list, weights=weights, k = 5)
print(r)

random® < 1 —JU

e choice(—7T 2V X)
=TS SUSLICERERT

e choises(Z—4" >V X, weights=E &, k=EZF#)
=T IINSHEBNNEEH weight (CEDE, (B
ZEFL ) SVUSLICKENDERNSEDI VX LEIRT
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V=V (URANRE) IR UTTVYLRBRNIE (v vl FUVD) #28 IS

# 01-04. >—7T > RIRE sample
a list = [23, 22, 32, 12, 31, 30, 3, 35, 26, 36]

# sample
print("# random.sample")
for i in range(30):

= random.sample(alList, k = 5)
print(r)

# >vwvJ)

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

for i in range(30):

r = random.sample(aList, k = len(alList))
print(r)

random® < 1 —JU

o sample(>—o 2V X, k)
=T IUINSEBEEDIEVKENDERNS
B3 X RZERT
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# 01-05. EiFEHEXRDTH random® =) 1 — )L
e random()
# —rkD [0, 1)DEBRDZEN/NBE S ( floatB! )
# random NDEZS VS LICRY (—&%9fH) .
r_list _uniform_1 = [] . uniform(a, b)
for i in range(100): — D7 . asxsb (a>b/k Sb=x=za ) D&
r = random. random() BDS Y5 LEZEHN R ExERT .

r_list_uniform_1.append(r)

print("—#&9% (0~1) ", r_list_uniform_1) » gauss(mu, sigma)

FEimu, EERZEsigma® ERD(CHE
. DEFMN RN ERT .
# uniform
r_list_uniform_2 = []
for i in range(100):
r = random.uniform(5, 10) S5 ETOLL T DO—ERELE
r_list_uniform_2.append(r)
print("—#&kn%m (5~10) ", r_list_uniform_2)

fiic 6 FIFA T 2 EHHEE S HEIEH
# ERNT HZ5DTHEDHDAREARNTHES

r_list_Gauss = []
for i in range(100): 50, EERETD
r = random.gauss(0, 1) 84345

r_list_Gauss.append(r)

print("ERDMm ", r_list_Gauss) 10



E ANT S L

UV AIIAIN-Y (WX kA L A S

# 01-06. 2O 7OY bk
import matplotlib.pyplot as plt

- - SEDODERDANAST YUY ITUL
pLt. h].'St( rﬁllst_(ISauss). . o JeHER (r_list_Gauss ) #2700 w ~
plt.title("Gaussian distribution")

Gaussian distribution

matplotlib.pyplot® < 1 —JU
e« hist(Z—7T 2V X)
=T UKD SLEDOY .
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e breakX

—EBANEIDIL—F%=#KT L,
FD)IL—FDRDIXANIBEHESD

# 01-08. XA MENIL—TDHK

for i in range(20):
for j in range(20):
print(i,", ",j)

if j == 5:
break

Ny

# 01-07. )L—T DT

o

for 1 in range(100):
print(i)

break U—Tc=—&BREIDIL—THHET
95 (FONAITBEEEED)

if 1 == 10:
break
print("JL—#&T")
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# 02-01. U JODOBEDHRIN100%EB X 5 X TOFS K]

import random

X =0
for i in range(100):

x t 1 00O O

r = random.randrange(1,7)

X = X + r
print(str(i+1)+"[EH ", x)
if x >= 100: xM100 U £ 5 (&
rint(str(i+1)+"EE T100%8Z /. ") RTYITHERDU
E k( ( LT ERE
rea

Y430 (6EYTR) DETI

random. randrange(1,7)
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FRIRG
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T—LDRBOHER

# 02-02a. 7 >5LTJA+—7 choice

X =0
x_list = [x]
for i in range(100) :

r = random.choice([-1,11])
X =X+ r
x_list.append(x)

# 02-02b. V5LV x—7 randrange

X =0
x_list = [x]
for i in range(100):

r = random.randrange(-1,2,2)
X =X + r
X_ llst append (x)

HRE7OYRMULTHES
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HBEICEZET DX TO@RDERUEIEZEET S

# 02-02a. 75 Lo A+—7 choice

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

# 7]
# 02-03. SV LTA—U DFEEHE FH5RIE 596
X =0 10 -
x_list = [x] |
for i in range(10000):
r = random.choice([-1,1]) )
X =X + r -1
-L. tl =10
x_1st.append(x) <D1OICEE L 2 5
] STEEZIIB5US -
break . ' . . , . '
pr‘lnt("ﬁtjﬁﬁﬁ : "’ -Len(X_-l.iSt)—l) 0 100 200 300 400 500 600
plt.plot(x_list) BORLEK (VXEORS-1)
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# 02-04. 214 b-Taviv— ETI
100 # A
gen_end = 200 # =EHE

EE5NHENSEBEILFESITHS

# aDEAEDRERE h, BERI1/Q2TS VI LICRES

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

pop_size =

p1EB & p2FB B DEIEM
BHEUTEINS

PHEE LU TEDD
@B Fod

T S¥ D DOEEM

Ml =#=FD2&9 3

a_list = [a.copy()]

for t in range(gen_end):
# a_newD#ERL

a_new = [] '

J R

£ & Mpop_sizeDU X

wallV

for i in range(pop_size):
pl = random.randrange(pop_size)
p2 = random.randrange(pop_size)
r = random.choice([a[pl],alp2]])
a_new.append(r)

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

# EROXRRK

for a in a_list:
print(a)

a: EFOFEUTCLBNIUEBGFELRRIDU I~
a_new: XEREFDOFTE LU CLVBINIUBGLFELRI D

a_list: A Da%&ELIZEISD) X

) X I~ .copy()
UXRDFEWVWIE—ZRT
(5

RIBACOELLXTIEIMNSEBR Y X ~
(CEEELS (RRARZXEDNERE )
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=5 B A TITORECDEFENR SNV

PythonORARETIEA TV 2/ kP aE—ENh3DIFT
35 <, ATV MCHIEBINIL (ZEH) Z220FTWS

fask, ANEISZN?
- MBEBATERZEET S
&, IOEHAIICHEEENES

b[2] = 100
ZARSNEYRREESESDHU

) W DR~ ¥

print(a)

# 47
[3, 1, 100] [3, 1, 100]
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# FREICTERETRWNWT —X # FRBICIRET—R

a_list = [] a_list = []

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

a_list.append(a)

# 1Z1E

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

print(a_list) a_list.append(a.copy())

print(a_list)

print(a_list)
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# 02-06. SEEOHAERZL

# 02-05. matshowlc & %A1k
plt.matshow( a_list, interpolation=None,

vmin=0, vmax=1)

plt.ylabel("generation")

200

1 DB FRDET = 1
FicHE T TRIKR

matplotlib.pyplot® < 1 —JU
e matshow(BBH S 1D, 7273 V)
A>T (R RENZU X~
FE)EZFTINEHELLT, ZNDIE
cTEMIFLTZOv LTS,
 interpolationd < 3 > CTH#
BAE LV EEER
e vNinB Uvmax TIEN SHE = I5E

# BEEDEE

p_list = []
q_list = []
for a in a_list:

p = sum(a)/len(a)
p_list.append(p)
q_list.append(1-p)

.plot(p_list, "-", g_list, "-")
.'Legend([llp"’ Ilqll])
.xlabel("generation")
.ylabel("Frequency")
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1. SA4-D49vYv—EFILEIREL, NEAEDE

B F e 2EEOM Z K, TDEEZ)p < = %) &E93. N=100, N=2000D

\ N . \
BEICDOWT, #=NEFNEkZ1I~NZXT m AABETEILSE, EAREE

DAHEABEE p (CX T DEFER/[ 7 Z10@9 D270V &L,
2. ¥HEEYICWUTERZEREEXR COFIIFERRB T OFEFTHEL

1
T(p) = — - {2N(1 - p)log,(1 —p)}

TEZ5NBEE, ZDTS5T%ZEN=100, N=200[cD\WTHE, LIS
LTLEEDTOY hEHERL, EREL

FEx/—bh7v 7 (ipynb7741I)L) ICEEHT, Moodlelc TIRIET B &
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