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gobooboobboooboobooobboobooboboooboobooobooboooboaon
B|00000000000U00o0U0O0(1)0 LO0V=000000000000000O000OO
gbobooboobboobooboobbooboobboooboobooobboobooan
gobooboogoogo

ubboobuoobbooboaoo

—Au+qu = Au in

2.1
v = 0. on 0N (2.1)
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2.2
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Oo00o0o0ooOo0o0oooo0o0oo A0/:.00000C000D0DOC0OO0O0DODOO0O0 A
gbobooboobbobobooboobbooboobobooobooboobboobooan
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OoEN(Q)OODDDDDO0000:
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00000((23)0000000000000000
Fyxu=wu (2.5)
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[I = Fx\lhg(Nig)av = [I = Fx|ngvn — (vp — Prg Fx(vp +v1))
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Gi; = (V¢i,V;) + (b- Vi, d5) + (cdi, 95),
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O0do00o0o0 DOoooooooooooooooa
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0000L00000000000M = |L"G'L|000000 G000 10000000
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Np(u) = Pyu—[I — Al Py(I — A)u
oooood
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O000¢nv 008,000 {00000
N . N .
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lellf = (Ve, Vo) = (-Ap,¢)
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D000000000 [[¢Ll; 0 (313)000000000000

lonllms < M(Ci+ Cah) Rl gy + Mlon s
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— S|l (3.16)
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0 3.2 0s1000000000000
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~
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00000000000
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000C, 0 Poincare0 00000
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0 4.1 (Emden000)
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Emden Equation
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iy T R
4 ) “\“‘\\‘ ‘\\‘\\“““\\\“ 1
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0.6
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10 || 3.9489 2.7461 0.4533 58.5150
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20 | 3.3576 2.7561 0.1217 58.5143

01: 00000000000 [Emden (A = 1)]

0 4.2 (Allen-Cahn 00 0)

—Au = AMu—1)(a—uw)u in Q
u = 0 on Of.

O00OA=150,e=0.010000

042000000410000000000000000000 (42)0000000ODOO
000 LODgW)OOOODODOOOOODODOOD WOOODODD weWwOOGOoooO

Lv = —Av+ Ma—2(a+ 1uy + 3u?)v,
glw) = AM(w+wvo+up) —1)(a— (w+vo+up))(w~+vo+ up)
~Aup — 1) (a —up)up, + Ma — 2(a + Vup + 3ui)w

00000000D00000000 WCHNQ)DOOO g(W)cL?(Q)D0000oooon
00000000000000000000000000000000 0000030000
ooo

000000000A=1500000000 |¢l;=-0000000000000000000
00000 AOO00000D000 K=51000000000000000000000000
0ooo

15



Allen-Cahn Equation (upper)
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Allen-Cahn Equation (lower)

Allen-Cahn (upper) Allen-Cahn (lower)
K| M M wollgg  lefle= | M M vollgg  leflzes
5) Fail  1.4665 0.1219 354.9727 | Fail 2.5789 0.0122 72.1737
10 || Fail  1.4718 0.0334 176.8749 | 3.7437 2.5849 0.0038 59.3859
15 || 2.8504 1.4730 0.0161 141.4657 | 3.2749 2.5867 0.0018 53.8827
20 || 2.4463 1.4732 0.0094 143.8123 | 3.1396 2.6107 0.0011 51.0762
0200000000000 [Allen-Cahn (A = 150, @ = 0.01)]
0 4.3 (Plum[4]00)
1o o\ .
-Au = u )\—§|Vu] in Q
u = 0 on ON.
O000PwmOOO00000OD0OO0OO0OA=20000
PlumOODOOOOODOOOODOODOOOO BranchOOOODOODOODODOO
000000 A A=20000000000000000
043000 41-042000000000000000000DbDObDO0ObDODODObDOODO

(42)0000000gW)OODODODOODODDODOODODODODODOODOOOO
oboobooboooboobo Lbobobobuoboboboo

Lv

1
—Av + (upVuy) - Vo — ()\ - 2|Vuh|2> .

00(0 4-5) O

00000000 wWoODOOODOODweWOOOOOg(W)ODOODOOOOOOOO

g(w)

1
+(upVuy) - Vu — <)\ — 2]Vuh]2) w
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0000000000000 00000000000000000 400000000
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0 4: A =25 (First Branch)O A = 80 (Second Branch) 0000000

A=100 A=200
05 15 //j";‘\}‘\
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0 5: A =100 (Third Branch)O A = 200 (Fourth Branch) 0000000

K| M M lvollgy  IBllzelef|ze
10 | Fail  2.0809 0.3088 4.6210 25
20 | 13.2827 2.0473 0.1587 4.5900 25
30 | 8.0254 2.0410 0.1067 4.5368 25
40 | 6.8427 2.0404 0.0804 4.5001 25

03: 000000000000 [PlumO0O (A=25)]
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0 4.4 (BurgersOOO)

u'(z) = Au(z)d(z) in (0,1)
u(0) = -1
u(l) = 1.

0o0ob10b0b0obb0bd BugersUODOOODOOOODOOOOOA=1,10,1000000

O0000p(r)=2:-10000000000000000000z2(x)=u(z)—p(x)000
0 2(z) € H}(0,1)NH?(0,1)000000u(z)=2(x)+p(x)00 44000000

(z(2) +p(@))" = Az(z) + p(x)) (2(2) + p(a))

O0000000p(z)=000000044000000000000

2@ = M) +p@) (@) +p@) o (01)
{ 2(0) = z(1) = 0. (4:5)

O00000000000000 42)0000000000D00O0 LOgW)DOOOOoOoOoOoOoO
oooowioboobwewddononogd

Lv = ="+ Xz +p)v + Az, + ),
gw) = —X[((w+wvo+2z)+p) ((w+wvo+2n) +0)+ (21 +p) (2, + )]
+A(zn +p)w’ + Az, +pw

000D00000000%,0 (45 000000000000000000000000000
0000 W cHN0,)ODDOO g(W)C L2 (Q)DD000

00000040000000000000b0bc HY(N)ODODOOO 3200000000
D000DOMOOODOODOOOODOOO0

00A=1,10000000400000 KOOODODOOODODOOOODODOOOOOO0O0OO00OO
O0A=10000000 ||b|l=,|lclz~000000000000000000D0000O0OO0
000 AO0O0D0D0000000O0OO0OO

00000000 K=80000ODODOO0OO00000D000000000 ANO0O0O0O0O MODOO
000000000000000|b||ze,|lclr=0000000000000000000000
h=1/(K+1)0D0O0D000000000000000000000000000KOOOO
000000000 MOODOODODODOOOO0OO0O00000000000 MOOOOOOOO

gboobobooboboob Loogoooogooo
Usidn=200000000000

Lu=Au+\u

oooomMOoOOoOooog

000 Lw=00000000000000KOODODODODODODOO LOoOobooooogooo
0000000000 Lu=00 A=2720000000000 u=sinw(z+y) 0000000
00 AN=272000000000000000500000MA0  A=272000000 MOOO
gbobooobpobooobooboobobooobg
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Burgers Equation

O6Ax=1A=100 x=1000000000

5 Uuuouooognd

gbobobooboooooooooooooooooboooobooboobobobobOobo
gbobooboooooobobooboooooboboobobboboooooobooobooboon
gobooboobboobooboobboobooboboooboobooobbooboon
gooboooo

000000000000 (1.2)0000000000000000000O0OD (1.2)0000
gobooboobboobooboobboobooboo

ugbboobuooboobobodobouoobboobuoobboobooboobbooboo
gboboobooobobooboobooobbooboobooobooboooboobooobooan
gooooo
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(K,\) | M M M ol (Bl (VO] ]|z
(100,1) 1.6592 1.4193 1.0001 2.3356e-5 1 2.3439 2.3439
(200,1) 1.6570 1.4168 1.0001 7.5978e-6 1 2.3440 2.3440
(400,1) 1.6569 1.4163 1.0011 5.4002e-6 1 2.3440 2.3440
(800,1) 1.6735 1.4272 1.0173 8.3979e-6 1 2.3440 2.3440
(K,\) | M M M ol [blle (VB[ ][z
(100,10) || 5.0032 1.4958 1.0000 1.0998e-3 10 60.3639 60.3639
(200,10) 4.6192 1.4511 1.0001 2.6918e-4 10 60.4182 60.4182
(400,10) || 4.4556  1.4323 1.0001 7.5874e-5 10 60.4326  60.4326
(800,10) || 4.4204 1.4306 1.0108 3.8538e-5 10 60.4363 60.4363
(KN || M M M lwollgy bl [IVbllze  [lellzes

Fail Fail 1.0000  0.2670 100 4715.09  4715.09
Fail Fail 1.0001  0.0742 100 4913.15  4913.15
Fail  11.8911 1.0005  0.0181 100 4986.50  4986.50
Fail 1.6204 1.0065  0.0044 100 5009.46  5009.46

04:100000000000000 [Burgers D00 (u(0) = —1, w(1) = 1)]

K

/A: 1.507% 1.607% 1.707% 1.807% 1.907%  1.9972

) 4.7488 5.9706 8.0815 12.5864 30.0673 Fail
10 4.4289 5.5138 7.3466 11.0759 22.6779 Fail
15 4.3264 5.3727 7.1362 10.7005 21.5737 365.4047
20 4.2758 5.3039 7.0352 10.5282 21.1234 243.3839

05 Lu:=Av+ 00000000
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