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MISS HFROER [1] 2R L TWVW2,
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(N CToBREZZER L) BRSO vIERE YEEZZ 2 X 5,
QX R?2 oFHRERT, Z20HEA T ZXGCTREONLTHI T, £/ 1, Iy 1F
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=T,Uly,, I'nNnly=0, T;#0
272355, frO=R g: 1 =R, g: 1 = RBEZISNTE &, ROGEREE -
T u=u(z,t) ZRD Ko

(1la) w(z,t) = Au(z,t) + f(x) ((z,t) € Q x (0,00)),
(1b) u(z,t) =gi(z) ((x,t) € I't x (0,00)),

(1c) %(m,t) =g(x) ((z,t) € Ty x (0,00)),

(1d) u(z,0) = ug(z) (v €Q)
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(2) é (un—H _ un) — AUTH_G + f

TEEHRZ 2D THS, 22T

(3) u" =l t,),  tn = nAt,

(4) " = 0umT (1 — 0)u™ = Oul-, b)) + (1 — 0)u(-,t,).

(4) & (2) WKARALT

(5) Ait (u" —u") = 0Au" + (1= 0)Au” + f.

I HEEAZEL,
%R Euler {AI2OWTIE, 55> 7L - F 10T L heatB.edp 252 THWK (Q, Ty,
[y 1 Poisson /7#E:D 717 F L poisson-kikuchi.edp &R CICHEATH %),
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0 IOV TIE, FEREH 20, 70T T A0, TDXIRGECTRT T LEED
EWVIDIE, KL DHBXRATDEETH S,
heatB.edp M EHICL T heatT.edp #1E5

curl -0 https://m-katsurada.sakura.ne.jp/program/fem/heatB.edp
cp heatB.edp heatT.edp

DUR heatT.edp #F XA TWVWI 9,

2 1#iREuler;Z0 11— KFZHD
RN DWT 0 TETEDIEMIL 725
i n+l . n\ _ n+1
(6) A7 (u u") = Aut 4 f
Zuzxtd 259 ELTDE D

(7) (" v) = (u",v) + At(u"* v) — At(f,v) — At[ge,v] =0 (v € X).
(NFEDERDEE: (u,v) = /uv dr, (u,v) = /Vu - Vv dz, Vu - Vv = uv, + uyv,,
Q 0

(g2, v] = / gov do, do \IFFER)
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FreeFem++ THIRNT % 2 — Fid
e heatB.edp N® problem ~

problem heat(u,v,init=n)=
int2d (Th) (u*v)-int2d (Th) (uold*v)
+int2d (Th) (tau* (dx (u) *dx (v) +dy (u) *dy (v) ))
-int2d (Th) (tauxf*v)-int1d(Th,2,3) (tau*xg2+*v)
+on(1,4,u=gl);
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ZOa— FAEHR (7) OEBETH 2 2 L FHEAIRS 5.,

AE 2.1 FreeFem++ OSGEGHIRIH L, B THWEREa—T1 7L &S5 550, ak
B ELT —IEET 5,
e int2d(Th) (uxv)-int2d (Th) (uold*v) DEF7T % int2d (Th) ((u-uold)*v)
int2d (Th) (uxv-uold*v) IJIE X2 % Z L I3HRAW,

e —J3T int2d(Th) (uwxv) & int2d (Th) (tau* (dx (u)*dx (v)+dy (w) *dy(v))) %
int2d (Th) (uxv+tawk (dx (u) *dx (v)+dy (W) *dy (v))) DX D1 DX e H B L IET
=5,

o Fxint2d(Th) (...) EWIRDPKZZWVWDT, int2d (Th) (tau* (dx (u) *dx (v) +dy (u) *dy (v)))
D tau % tauwxint2d(Th) ((dx (u)*dx (v)+dy (W) *dy(v))) DL ST < hHFT Z &g
Kz,

FETEERD int2d O O 1Z8NF T, O DRNCD 2 EBUIBAETBABICANTLE S, &
WO HHDBRWESS (2580 ThoTs —ITEET 2D00H-72), m
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0 IEDHEDIFERIIRD X 512725,

8) g (0 o) ()~ (f0) ~ g el =0, = 6um 4 (1 G
bbb

9) (o) = (Wt v) + Atd(u" T v) + At(1 — 0)(u", v) — At(f,v) — At[gs,v] = 0.

(7) & (9) ZREANRZ &0 At{(u™ v) 25 AtO(u ™, v) + At(1 — 0)(u™,v) ITED->TWS Z
EMDH B,

RDa— RiFFHER (9) 2EB L DTH %,
e a—-F1 N

problem heat(u,v,init=i)=
int2d (Th) (u*v)-int2d (Th) (uoldx*v)
+int2d (Th) (theta*xtaux (dx (u) *dx (v) +dy (u) *dy (v)))
+int2d (Th) ((1-theta)*tau* (dx (uold) *dx (v) +dy (uold) *dy (v)))
-int2d(Th) (tauxf*v)-int1d(Th,2,3) (tau*xg2*v)

+on(1,4,u=gl);
N J

BEL5A. BOTHIFMEZLS, XRDES57%a—FTHRW,
( :*‘FQ ™

problem heat(u,v,init=i)=
int2d (Th) (u*v)-int2d (Th) (uoldx*v)

+int2d (Th) (theta*tau* (dx (u)*dx(v)))

+int2d (Th) (theta*tau* (dy (u) *dy (v)))

+int2d (Th) ((1-theta) *tau* (dx(uold) *dx(v)))
+int2d (Th) ((1-theta) *tau* (dy (uold) *dy (v)))
-int2d (Th) (tauxf*v)-int1d(Th,2,3) (tau*xg2+*v)
+on(1,4,u=gl);
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e =1 (&R Euler %) THNI, HmKME/ NV LADERTHERMFICLETDH > 7,
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real Tmax=10, tau=0.01, t, theta=1; // theta ZfllX %, =1 DRI IIHKIR Euler

// RDOAXY 7ML TWB2f727>aX >y bT58, m, tau, theta DEITRICASTITE 3
// cout << "m dt theta: "; cin >> m >> tau >> theta;

// cout << "m=" << m << ", tau=" << tau << ", theta=" << theta << endl;

mesh Th=square(m,m) ;
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(1] REH#E S @ S EE RN R am 2024 £S5 7 M, https://m-katsurada.sakura.ne.
jp/ana2024/ANA07_0604_handout.pdf, %FfiC https://m-katsurada.sakura.ne.jp/
lecture/ouyousuuchikaisekitokuron-2024/ANA07_0604_handout .pdf#page=27 27k
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