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# 01-01-01.

1 RITTDILE A EX DEEE
# REARIEA Z—% ZEEAEIEHLED

=
FK

dt = 0.
dx = 0.
u_o =

x_e =

X = np.
t_list
u_list

u = np.
ulo] =

ul-11 = 0 # JHREH u(x_e,t)

D = 1.0 # ¥EURE

05 # BFEAMOXAHiE
5 # ZEEAEOLIHE

1 # BHREE u(o,t) = u_0
10 # xDIRIF
t_end = 50 # tDO#KiK

arange(0,x_e,dx) # x[EiZ
=[] # B ZzL{\HIDIVAL
[1 # uzieEIBYR B

zeros(len(x) ,dtype = float) # uD#IH{t
u_0 # JHRSEH u(0,t) = u_o
=0

u_list.append(np.copy(u))

for n in range(1, int(t_end/dt) + 1):

t = nkdt # BRtOEE
u_tmp = np.zeros(len(x) ,dtype = float)

u_tmp[0] = u_0 # EHREMHF u(0,t) = u_o

for i in range(1,len(u)-1):
u_tmp[il = diff_eq_1d(

ul(i-1):(i+2)1, D, dx, dt
)

u_tmp[-11 = 0 # J|HREH ulx_e,t) =0

u = np.copy(u_tmp)

t_list.append(t)

u_list.append(np.copy(u))

def diff_eq_1d(u_arr, D, dh, dt):
new u = u_arr[1] + Dx((u_arr[0] + u_arr[2] - 2xu_arr[1])/(dh*x2))*dt
return new_u
t i-1] i |i+
t+1 i-1 i i+1
11
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BEERFREYS (0,0 =upux,H)=0) TYZaL—3>ULTHLS.
# 01-01-02. 1 RITHEETILOYI 2L —Y 3 VEFT .
import numpy as np t_list.append(0)
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#01-01. 1 REOILHAERO 7O S L%2EL.
BEERFREYS w0, =upux,H=0) TY¥ZalL—3>ULTHLS.

# 01-01-03. FEROARL
import matplotlib.pyplot as plt

plt.figure(dpi=100)

plt.ylim(-0.05,1.05)

for i in range(@,len(u_list),100):
plt.plot(x,u_list[i]l, ".-", label="t = "+str(t_list[i]))
plt.legend(bbox_to_anchor=(1.05, 1), loc='upper left')
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0.4 7 t = 40.0
—— t=45.0
0.2 - —— t=50.0
0.0
0 2 4 6 8
. e “ u
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# 01-02-01. 2RITDILEAERXNDEREE

def diff_eq_2d(u_arr, D, dh, dt):
new_u = u_arr[1,1] \
+ Dx((u_arr[0,1] + u_arr[2,1] + u_arr[1,0] + u_arrl[1,2] - 4%xu_arr[1,1]1)/(dhx*x2))*dt
return new_u
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%I, update()&EWSE#HEERLT,
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1
1for A7 Y7 in #DRUEIE:
y EBRtosE

# — REEHL —
u_tmp = update(u, D, dh, dt)
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# 01-02-02. 2 RTOILHAERRICED CEFH
def update(field, D, dh, dt):

n_i, n_j = field.shape 1B (CZTlRu) DOEFIDOIIR (lBEeE) #EUE
new_field = np.zeros((n_i, n_j), dtype=field.dtype)

for i in range(n_i):
for j in range(n_j):
if 1 == 0:
if j == 0:
# EREMNE i=0,]=0
new_field[i,j] = diff_eq_2d(field[[-1,0,1]1,:]1[:,[-1,0,1]], D, dh, dt)
elif O0<j<n_j-1:
# BREMNE i=0,0<j<n_j-1
new_field[i,j] = diff_eq_2d(field[[-1,0,11,:1[:,[j-1,i,j+111, D, dh, dt)
elif j == n_j-1:
# RREMFAE i=0,j=n_j-1
new_field[i,j] = diff_eq_2d(field[[-1,0,11,:1[:, [n_j-2,n_j-1,011, D, dh, dt)
elif 0 < i < n_i-1:
if j == o
# BRFMINE 1<i<n_i-1,]=0
new_field[i,j] = diff_eq_2d(field[[i-1,i,i+1],:]1[:,[-1,0,11], D, dh, dt)
elif 0 < j< n_j-1:
# XA (l<i<n_i-1,1<j<n_j-1)
new_field[i,j] = diff_eq_2d(field[[i-1,1i,i+1],:]1[:,[j-1,j,j+11]1, D, dh, dt)
elif j == n_j-1:
# BREHMNE 1<i<n_i-1,j=n_j-1
new_field[i,j] = diff_eq_2d(field[[i-1,i,i+1],:1[:,[n_j-2,n_j-1,011, D, dh, dt)
elif i == n_i-1:
if j == o
# BEREMIR i=n_1i,]j=0
new_field[i,j] = diff_eq_2d(field[[n_i-2,n_i-1,0],:1[:,[-1,0,11], D, dh, dt)
elif 0<j<n_j-1:
# BEREMHNE i=n_i-1,1<j<n_j-1
new_field[i,j] = diff_eq_2d(field[[n_i-2,n_i-1,0]1,:1[:,[j-1,j,j+111, D, dh, dt)
elif j == n_j-1:
# BREMWE i=n_i-1,j=n_j-1 _
new_field[i,j] = diff_eq_2d(field[[n_i-2,n_i-1,01,:1[:,[n_j-2,n_j-1,011, D, dh, dt) BEIDRAZ1 R

return new_field EEL\IIZEI%'B
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#01-02. 2REDILHABROTOISLZEL. BHERFHTYZI2L—2a>y UTHELS.
x#AME, y#HARESZRAROZIMET T, EERKESIC(-25,25)ET 5. KGRI EIH]
DOXETI00 (u(x,,y,.0)=100) &T3.

hz # 01-02-03. 2RFTHEETIOY I 2L —> 3 VR
D = 1.0 # ILAURE

dt = 0.05 # KHEFTAOZHE

dh = 1 # ZHITAOZHE

u_e = 100 # uDHRE

4 01-02-p. 2RTOILESGEXDOELI—F
1

VRIS X — 5, TEMEORE
VBORE (x,Y)
|

:?ﬁ%%%%ﬂﬁ?% UZXhDESE

X = np.arange(-25,25,dh)
y = np.arange(-25,25,dh)
xmesh, ymesh = np.meshgrid(x,y)

! t_end = 50 # tOKiE
DL -en i
1

t_list = [] # KAlz@ZH\RIBUR S

1
1for AFv7H in BDRUEEK: u_list = [] # uEZHEIZURL

V BtosE
' u = np.zeros([len(x), len(y)l, dtype = float) # uD#HL
: # —— REEER —— ul25,25] = u_0 # |HEMF u(0,t) = u_0
' u_tmp = update(u, D, dh, dt) t_list.append(9)
: u_list.append(np.copy(u))
BHRDOESH
: i _ for n in range(int(t_end/dt)):
. FERDY R MDD t = (n+l)xdt # BEHtOE
KRICRETSHE, TALBRL, - # — RIEEE -
u_tmp = update(u, D,dh,dt)
s # BEMOEH
:L‘;é(jtb\%w(i&3< i_C—WJ t_list.append(t)
8 s \ u = np.copy(u_tmp)
aﬁj\b\‘\’bb‘\’bj\,\jﬁ}f_t“iﬁ L/_COK u_list.append(np.copy(u))
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# 01-02-04a. EE@EEL EYS ITRERRE (1) 270y ~LTW3

fig, ax = plt.subplots(dpi=150) / "
ax.set_aspect('equal')
pcm = ax.pcolormesh(xmesh,ymesh,u_1list[200],alpha=0.75,vmin=0,vmax=1)

;{%:gﬁézt{?ar(pcm, ax=ax, shrink=0.8) vminyvmaxid 70w k9%

ZOEDHERE. EELRITN

10

0

LiEéfJTﬁﬁ%ﬂ:én% -10

« matplotlib.pyplot -20
. pcolormesh(X, Y, Z) EEEEX, YICH UL CZOEZEETTOY ~

« mpl_toolkits.mplot3d.Axes3D
. plot_surface(X, Y, Z) FEEX, YICW L CZOEESS T3IDTOY ~

# 01-02-4b. #EROAHRI (3D)
from mpl_toolkits.mplot3d import Axes3D

fig = plt.figure(figsize=(10,7))

ax = fig.add_subplot(111, projection='3d")

surf = ax.plot_surface(xmesh,ymesh,u_1list[200], vmin=0,vmax=1, alpha=0.75)
ax.plot([o,0], [0,0], [0,1], 'w', alpha=0.1) g -
fig.colorbar(surf, shrink = 0.8) 7Ry b ENBZOEOEH

plt.grid() ERETDHONI VD

plt.show()

plotly2EX 155974 723D7AY hHTE S,
BERHBDAFHLTHES.

ESThIREREERELPITVWHZEERT,
fthd 70w MTEHREF UL LS.
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