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- MY E ULTOMIE : BRERICEDERMERERAILTEHIENTESTILT IR LA

Conway’s Game of Lifelc#5h2BH2ER (?)
pre-pulsar

15ERRICBEDIE—ZESDH, n
i A

ZORINLY—[CBITLTLRY, £
15t IV —(XEEA 3 DIRENF

N EDIBTED TERL)

SAGEE T linear propagator
2013F(CBDH o7=Conway’s Game of Life L T (EZ5<K) IDLEDECIBIET B/\FY V.
FRICEXECEEITI2DOULEODBEDIE—Z4KT DEDZIEITH, CD/N\YVIEFBEHDIE—%Z—D
Z135% 9. Pufferd{dfE]. 148269901t/ x14826908 /L& ®HE » < B THULD TOI4ELHEE L L),
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8IREE, BBIL—IL DM
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NumPy TDITHIETEDEE (1) 5
NumPy®ndarray (B2%l) %
N NP THERIZITTEHET S

- 1 RJTEH] — XTI ML
.« 2XTTECS — 1751

# 01-01. ndarray

# RNUKNILOEKEE

print("3xa: ",3 *x a)

# RN KNLOATE - A&

import numpy as np

.1 ndarray

# 1T DOEXRER
np.array([1,2,3])

np.array([6, 3.3, 1])
np.array([[1, 5, 6],

[7’ 8’ 9]l

(4, 2, 31])
np.array([[2.3, 4, 7.21,

# {THDOEE

[71 9; 1]; print("C.D, np.dot(C,

[11, 2, 91]) print("D.C, np.dot(D,
( ) ( )
=023 o350 p=|7 0 T
b=(6331 " {4 2 3 112 9,

# 01-05. NI KL - {THEtE

print("a+b: ", a + b) a+b
print("a-b: ", a - b)

print("a.b, np.dot(a,
print("axb, np.cross(a,b):

print("C.a, np.dot(C,

3a

b): ", np.dot(a,b)) La-b
", np.cross(a,b)) laxb

print("C+D: \n", C + D)
print("C-D: \n", C -D) |C-D
print("2xC: \n", 2 x C) [HC

a): ", np.dot(C,a)) Ca
D): \n", np.dot(C,D)) CD
C): \n", np.dot(D,C))

13



NumPy TDITHIETEDERE (2) 57 [EHh5—abik

NumPy®dndarray (Ec3l) % a=(123) (15 6 23 4 7.2
» /= — = | A o > C= 7 8 9 D= 7 9 1
N | & g
JRNILPITHERITTCEITET D b = (6.3.3.1) 42 3, 112 9,
1 Rytheoll — XTI KL e = (1.0,2.0,3.0) (7 4 7
2XJohcsl — 1751 F=17 9 1
11 2 9,

# 01-06. #RIAEE TR
# BT
print("C~T, C.transpose(): ", C.transpose()) cT

print("C~T, np.transpose(C): ", np.transpose(C))
# 1751

print("|D|, np.linalg.det(D): ", np.linalg.det(D)) ||D]
# {75

144

print("F~-1, np.linalg.inv(F): ”, np.linalg.inv(F)) |[F~!

# EEE - BEXNY N

print(“np.linalg.eig(C): ", np.linalg.eig(C))
print("EB{EDH, np.linalg.eigvals(C): ”, np.linalg.eigvals(C))

EaME : A A s
BEENZ KL D, Ny
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NumPyDECHIRIE - €1 > T Vv IR, AZ4X (1)

AT VIAPRATARZDEVWTERPEIDOEXROANDT I ELANTES
DIFY R~ ERRED, &DEHERERT VAN AIEE

# 01-01. FEchl

import numpy as np

( \ ( \
a=(123) 1 5 6 23 4 7.2
a np.arrayE{l,Z,B]) . b 6331 C=|7 8 9 D=|7 9 1
b = np.array(l6, 3.3, 1 = (0,2.9,
C = np.array([[1, 5, 6], ( ) 4 2 3 1129

[71 8; 9]1

(4, 2, 311)
np.array([[2.3, 4, 7.2],

[7l 9’ 1]I

[11, 2, 9]1])

# 01-02. 1T v ADOEKE # BH

orint(alo]) |

: T n a@*’%b\BG)j}'j\/'\ . 3
print("aORENSOAHT K M, al-1]) 2RT TAOTHIEZ: [15 6]
print("2Xw MINOF7IEX ", C[0]) 2RTT BEANODTIEX 5
(

print("2R7T ERANDOF7I7 X", C[0,1])

# B
0~(2—1)§‘C“127—-\y7’§"<u3f:7 [6. 3.3]
— 285G 0~(2-1DET1XFT v IHH 3l
# 01-03. X5 ADEEE a0
print("o~(2-1) £ T1R T v 7ZlH: ", bl0o:2:1]) 7. 9. 1. 1]

’ 2070 0~(2-DNETIX TV IHAUHF TS
print("2RJT O0~(2-1) X TLAT v FZH F: \n",D[0:2]) [[2.3 4. ]

[7. 9. 11
print("2RJT 0~(2-1) ¥ TIA T v 74H 17&5MmA: \n", D[0:2,0:2])




NUmMPyDECIIRE : 7“1V T v IR, ATARX (2)

AT VIRAPRTARZDEVWTERPEIDOEXROANDT I ELANTES
DIFY R~ ERKRIED, £ D ESHRERT U T AD AR

5 6
8 O CHOEFEWYT, HNZHOHULTHEKD
2 3

# H
# 9-2-3. UARNZFESTZTHNO—ENADF7 I A 0,117&0,1

Al
print("0,117&£0,1%0: \n", C[[0,1]1]11[:,[0,111]) [[1 5]
[7 811

# 9-2-1. AVTVIRERATARADEHEDE
print("2X7E I~NOF7I/E€X ", Cl:,0]) BIADTOER: [17 4]

# 9-2-2. URREFoTcA VT v I RTI LR s 6]

. - " 789
print("0,177: \n", C[[0,1]1]) QFWU: =

print("e,1%J: \n", C[:,[0,1]]) %ﬁ] SA75—=-L07Q753I90
[4 2]] -
RICBEFIALTHELS !
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e 1O

# 02-01-01. /Ny T —IDFHrAHE # 02-01-03. BILA—IY Y DET
import matplotlib.pyplot as plt num_cell = 100 # Z)LD%#
import numpy as np steps = 50 # ATV X THET BH

# 02-02. JL—)L178 cell_list = [] # REROEILDIERELFITZY X~
def rulel78(celll,cell2,celll3): cell = np.zeros(num_cell,dtype=int) # ZJLD#EAL
if celll == 0:
if cell2 ==0: celllint(num_cell/2)] = 1 # —DDEILEFICIERA
if cell3 ==
return 0
elif cell

cell_list.append(cell)
for t in range(steps):
# — REEE —

return 1 REROIEHRZE

. o cell_tmp = np.ones(num_cell,dtype=int)
ellfiﬁieéﬁﬁ_:: # BREENEZD

return 0 ' cell_tmp[@] = rulel78(celllnum_cell-1],cell[@],cell[1])

elif cell3 == 1: # XA
return 0 for i in range(1,num_cell-1,1):
elif celll == 1: cell_tmp[i] = rulel78(cell[i-1],cell[i],cell[i+1]);
if cell2 == 0: # BERFHNIEZD 2

1f cell3 == 0: cell_tmplnum_cell-1] = rulel78(celllnum_cell-2],
return 1 celllnum_cell-1],cell[0])
elif cell3 == 1:
return 1 # [BERDEF
elif cell2 == 1: cell = np.copy(cell_tmp)
if cell3 == 0: cell_list.append(cell)
return 0

chif cells == 1 I BE0BOL—LOEEDHA TEEL.
RBDBBINEE > LENERETEEEITHES.

—iF8Y(CECExT DI
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plt.figure(dpi

« matshow(J X ~+E2%1)
Y X ~AEES D IR AL

« matplotlib.pyplot
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# 02-02

ADIL—IL&ERE
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IL—=IL30 (V35X 3)

T 2T
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« IBEFDYAXE50x50TED (H>EXREKULTHRW)

PEREZ &

. YIHASKHEDERTE

- JRKREEBZIL—ILDEE
. IEREHDUIE
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ABAR A
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2RITDIHE D B3 B HAR R EM (&
| F—SRRDBEEZATCNDZ LIS
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ElEimE2RITTHFARDE XD THER.
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Bt 2kt (2)
B

ows” i

0<1<6

-~

=0 0<j<6 =6
54 T75—LDIFE, RERORE EFZFDEILEEE 8:3FFEF (MooreilffE) ICKEFET 5.

%@nw BEREZHEOMEBE EFRKOLSIC8 DEZNIX KLY
GERMICWIBIFEREZELES D+ XMV 1 DDE I DICHIFT 5. )




7477 —L ERAEHOH (1) 1 BRIL—ILDE

BRLUNEI—FZR/RRALTVWSDT, SEICLTEAIT/AYSL%ZHESS.

# 03-01. 1479 —LEB%IL—I
def B®IL—IL(3x3DECH| CEEHIT S5/ EZD8EEE) ):
EDE"” (1) DEILOEZFTEIT S (np.sumz{E>THLKD)

HEDE"DEILNE L SE2DR5E:
RIEARD (FOLD) TILDRREIFERZL

(2 TIR%GL) EFEOE"DEILHAE &5 E3DHL5E:
RERD (FLOD) EILDIRREF“E"

TN DZE (B BEF) :
RERD (FLD) EILDIRREIL“FE”

return XD (FOLD) EILDIREE

ESVPHTIHEDEEL SEPHIE3IX3SDEFIZEN>TL 2H ?
> AVTYIR, RAT71 R%&FEE

CCICEITTWBDEHLKETH. B POPITWVWAETELZELTOK

24



S 745 —1L ERBHOB (2) @ BTEH

# 03-02. Z4 7T —LDET

# ARG DRE

HOYA XA ZRE (fit, WcEhZTh@ABEE/ILHIERESNEH?)
AERKEERTHET S0 ?

B iR d %) X~ D%EfE

BOEEDRTE (Bl ZVFL, FE/NIVOEERLE)

for H:
# IREEBH
KRR DIGZ LRI SEIDOBE

for i in HBOYA X (fE)
for j in HBOYA X (1) :
# BRENECE DN B R = IRA U 8E
# 2ETHED (X1 VHEREH)
HLi==0 5L
HUj==0%5L:
xtERDFZ[i,j] = B8IL—-IL0O%[-1,0,10,:11[:,[-1,0,1]11)
(j==0T1<) HLO<j<HEOYAX () -15:
XKD (1,j] = BBIL—-IL(0O5EI[-1,0,10,:11(:, [j-1,7,3+1]11)
(j<BDHA X (HR) -1Tk<) HLj==HD0TrX (&) -1485(F:

(i==0T%<) HLO<i<BDHA X () -1%25(F:

(I<iBDOYA X (i) -1TH<) BLi=HOYAX () -135F:

ZOEH CRERZREHERICIE—, np.copyZzE->THEL D)
HBDEeEx (U R ~MAEM)

CCICEITTWBDIFHLLEXTHI. BN PHPITWVWAKETEELTOK 05




7470 —L ERGEHOH (3) AR

Z ZCl&field_listlc 24 2T —LADRBRMREESNTVD ET D
field_listlI&RT v T TOIRREZEER ULICEID U R ~ET D

BFEDHNKZ70OY b
# 03-03. LILA—KY N2 ODOAREL

plt.figure(figsize=(8,8))
plt.matshow(field_list[50], fignum=1, cmap="binary")

field_list[120](CEE#x=NTcHDEHIZ 70w ~

0 10 20 30 40 50 60 70

10 A1

20 A

30 1 }

50 4

70 1
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7479 —L 1R

Z ZCl&field_listlc 24 2T —LADRBRMREESNTVD ET D
field_list(3&R T v T TOIRREZSIR LICEIID U R M ET D

0 10 20 30 40

Tt DA (4) : FIRAIE 2

P=A— 3 Y DIER o1

ol w 1o
# 03-04. GILA-RMYRYODARIE 7ZX—=23Y

from matplotlib import animation, rc |p=xX—3gViERKICHEL: 20 -

from IPython.display import HTML £312—/LDimport

fig, ax = plt.subplots(dpi = 150); 30 1

plt.close()
artists = [] BIL—LZIBINT B R~

40 -

for i in range(len(field_list)):
im = ax.matshow(field list[il],
interpolation="none', cmap="binary")

ax.set_aspect('equal') 7 ANRY ~EEDEKE
artists.append([im]) SL—ADY 2 R D
# VA= g3 IN\DLHA

: R N iy
ani = animation.ArtistAnimation(fig, artists, interval=100) interval &7 L —LADRRSND
B (ms) Z1687%E
# 7A=Y 3>vDFRR (JavaScript& UTESDAH)
(

rc('animation', html='jshtml")
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