L AR ZE Sy LD
L. PR B AT PR 22 51 il

DOUAS s B AT PR OE 2 il 5 ()] X R S s TR R (6] £ eR AR (e, t), 5 IEA) S fEL M)

'g—j—vaZQ, € (0,1),t>0
u(x,0) = f(z),z € [0,1]

FR SR A
u(0,t) = a(t),u(l,t) =b(t),t >0
0

(t
| £(0) = a(0), £(1) = b(0),v > 0(v € C)

IR ion 9. A S L s i T 1) AN i e L1 L AN S A s R SR
F B AR AE SR AR DA A% A, P B R S AR BIAR S R I wf (5 = 0,1,..., M) FR u fE R
(JAz, nAL) LA (5, ) AERIITME;

2. IR, AT 24500 = Jim dettEgould,

D2u(jAz,nA Pu(jAz,nAt) (g:)n 1_<%>n 1 S e N e 5
9 u(jAz,nAt) = u(jAz,nAt J+ i3 — -~
) XTﬂ: 912 E/JA}EL'fJ» 512 ZAx o~ AL Az AL ~
uj+1 u’ JruJ 1.

Ag:? )

(Wl —yn ull —2u?+ul
j jo_ G+1 j—1 n+1 n At ) o n n
L = o = uj = ul +vos (Ui — 2uf +ul )

= f(jAz),j =0,1,..., M,
up™ =a((n+1)At),n=0,1, ...,
uﬁjl =b((n+1)At),n=0,1,...

IR AU

2. 2RO

(73 ] 8 22 5 AL GEARRB)] (B w(a, t) XF o FIGL, 558 u(w, t) 7E ¢ KT o PR GUIE L, ¢
AAETEWS. 0 ¢ = jAz, u(z + kAz) = u(jAx + kAz) = wjtyp.

n=0

X i Taylor BEH wjpr = 3 (%) r(kAz)", [ { _ .

2 Az SRS/, ATHL(G2) AR (52) . ~ { “a = 2w (), (—Ax) !
_ 1 9%ty Ag2n—2
n=1 ( )j x

—1)! \ dz2n—1

H}E (8a:2> ~ Uj+1fi1;j2+uj‘ 1 Z (82" > szn_2.
n=1 J

J



(Wil 2z sy E ML) TN (52), = “C50 + O(Az) Fil (§y), = “xa + O(Ax) X —Fr SHHE
ATl bR N — B Bl 2253 e

B NS A () = U O(Qa) B ST, WA
A,

TSR M AT 2 (R R B)) 5 IE I SH S8 A o = jAz,x = (j +
DAz, x = (j £ 2)Az 4bY Taylor FEIF, AT LATGEN PR 43 (A% Z

Ax? (az2> = ClUj—2 + Collj—1 + C3U; + C4Uj41 + C5U; + O(AzS), Hidt eq, ..., c6 f5E. $Fi%A
j
SIE © = jAz 4k Taylor J@FF, HHIFEF]:

J
+ (1,2)6 + (1—,)02 + 1103 + 1104 + 1'65} (Az) (g_Z)
+ (22) C1 +(TCQ+ ¢ + 2!C4+ 2‘05 (Ax)z

+ ( 2) C1 +( 1) Co2 + 3|CS+ 3|C4+ 3|C5 (Agj)g

+ (2)0 +( )CQ+ 63+4,C4+4,C5 (A$)4(84—Z>
+ e+ o+ Ga+ Lo+ Lo (Ax)5( )

+O(A) = ¥ o (g_)j Az?,

n=1

1 1 11 1\ /o 0
2 101 2| |e 0
FCREI N RS, BRI AMREO R | 4 1 01 4 ||| =12
-8 1 01 8| |e 0
16 1 0 1 16/ \cs 0

Wit (o eoooaoo)=(—% & -3 4 -%)
PRt (5) BIRHONTE, A (G) = —stfufytionn v 4 O(Azt) 2
J
BORFEEIE

<.



[esr % T

3. BN TR

Aa} ﬁﬁ%%? Axuj = Ujp1 — Uy

Ve FEHRT: Vou; = u;

T, BhiH T Touj = wjp;
pho “FEIFET pouy =
D, —Brim 85T D,
TESEF T Tuy = u;.

[ZE5r T MR T T 48]
A, =T,
Vo=I-T;! T, =
5, =T? — Ty

82 =T, —2I + T\

pz0e = 5(Te = T, Y);

2

2 = i(Tw +2I+ T h);

Ty =1+ 502+ (120,. B 02 =

[— B B RFonR] D, =

2 2
X g 1 g JBIF: = s+ 4 (32), + 4 (22) +. =
J

Horb b 7S

v Bl S T AR] D —

A B

— Uj—1;

51 EP‘B‘%‘E%%:? druj = ujJr% - Uj,

N

( j+1 +Uj %)7

Bx’

(I - vx)il

Ty — 20 + T, F puap = 5(T — T, 1) 15

1
}—LIHT:E
F(-)EAL =T, = A+ T

=1
%Z}V =T, =(—-V,)™!

B i 527, _1
i 2( D Gy el = 100 + 1 <0, 1T
1 1 3 3 55 : —1 6,

i 100 — 5300 + 5ig0s--] <= Fsinh ™ %
(I+4D, + 5D+ .)u,.
= Tyu; = e"Pruy, 3T, = P>, 4518 D, = +In'T,,.
(
r r Ar+1 r(3r+5) A r+2

Al — QA; + TA; —

vr _i_gerrl Mvr+2+ .

qu(sr _ ﬂ 5r+2 + 5r2 +55726T()+135/Jzér+4 — . r= 2% +1

T T (5T+22 r _ .

é? 245x+2 w(g +4 ...,7"—27,




LA, - 8+ 0] = 26 + o)

i [Va: + %+ O(Vi)] = % + O(h?)
(Bt 8057 716 Pade 2553 D, = :

# [Ha0z — §1a08 +O(02)] = %ng + O(h?)

i [0e = 5708 + O(8))] = 425 + O(hY)

,
&)
&

wirA; +O(0)
, e + O(h?)
WA T Pade 2250 DY =
o ‘f g2 + O(h%)
\ h12 1+ 52 + O<h4>

4. AEREBVREIE 22 50 W A e o,
A BB DL Taylor 8% (361)] kiR ((w)j — L (auj_y + by + ) =7

X4 — AT Taylor EIT453] Taylor Zi43k:

SRR | wy | Ax(3), | Ax? (g—“>] Az? (%)] Azt (%)J
A (%) | o 0 1 0 0
J
—aujioy | —a| —a(=1)'y; | —a(=1)*5 | —a(=1)%5 | —a(=1)'y
—bu; | —b 0 0 0 0
—cujn | —c| —c()'y | —e(@)?y | —c(1)’y | —eD)'y
-1 -1 -1\ /[a 0 a=1
fffabe, | 1 0 —1|[b]=]0]|={b="2
-3 0 —3 ¢ —1 c=1

R KA A1),
R BLE ) 45—R BRI, T R;.
T LT, Ry = < (— ﬁ—ﬂﬂm(%ﬂz»&z—&ugﬂf

J



5. AE38 33725 MRS

[%i‘}'ﬂﬂ&] X'EX?@ hj =Tj; —Tj-1.
HEEI 25 PR (B)] T AE SRR 28 = U FE K by # byt BFEI—Br 220K

BMA+148Ea=00<2 < ..<z;<..<xpy=>b ¥X[E] R = (a,b) 53 M ~ETT
Rjiﬂfj_léfCij,j:l,...,M.

x
=

T T L= %; *F U? il (G TE v = L1
2 J—3 2

i=0 3 =0 i-3
Un = Z (xj71 zji%) @ " = (_hJ)Z o'u "
j—1 7! ozt ). 1 2iq! ox? 1
1=0 J =0 J—3

. hy=(=hi)" [ giu )"
PIRME, My — iy, = T Mo (52)
1=

KRB OhY): wr —uly = hy (24)" , + 5

i=3 3 -3
h3 : n ul —u’_ w\ ™ h? 3,\"
3 (5) + O, B U = (G 45 () + o).
J J j
B, K ey A ) A o = 2y 0 JEIT, FAEERE] O(h") M2
2 U;n *U? o u\" h? 3u n
e = (37, + e (G) o).
(3207, B (30)), 16 0 = o) AOEFF
(@)” — o <8i+1u>n
dz ) j+3 T A \oert )
(2)" | = (=hy)* (aﬁlu)
oz ) j—1 = 24 Opit1 ;
n n ; ; no p2 . —h?
HIIRINE O) 1 (32)],, — (3)], = 252 (5) |+ 25 (58) + 00,
—ul ult —ult_ w\ ™ u\ ™" h? —h? "
dfe Mt e = (G - (5] T (5) )+ O, e R A
2
hjthjta”

p 2 wpa w0\ (92" hga—hy (93" 2
71! T ( JZj+1 i Y h]-j ) — <@>J + J+3 i <?>] —I—O(h )
JrRER @ W R(z) = "7 (24)" 4+ o(2).
j

S L’“? = (57); + O(At), B2z R(t) = O(A).




MBI R(u) = R(z) + R(t) = bt (g—)j +O(h?) + O(AY).

XTI IR by = hyjr, BWTRZE R(u) = O(R?) + O(AL).

n

N N .S wttl_ym u’,  —um” u?—u"
JFE R — ks B 22 i N = = o (A — ).
At hj+hj+1 h]

hjt1

XM, B R(u) = O(R?) + O(At) 15228 RS EE R O (At + h?) By
6.Fourier i2 2% 50MHr
[Fourier ¥R 7250 Hr] X141 75 53 R 4L, R PT PAS Wi H: Fourier 405 e AUTEZR, Hid & hii4L.
— AN FR 2243 A1 2555 0 ] DARR B 235 R v ol B30 B 0 B0 A AU 55 D0 B4 T AL
(EIE D8] i A PR 201 Fourier 405 ik*e™ dBfORS IR AL & 14 &~

[0F— B S 80y B b 2559 1% i) Fourier i%%ﬁ}j:}ﬂ g[gjlg‘rg;& (%)j B~ B oL 2 AR 2

KBUAIG e [y By SHCH % = ikeits,
X g = e R (20) = “H;Agﬂ LT LR, Ho oy = AT,

) o tkAxz(j+1) _ ikAz(j—1) o ikjAx ik A —_ikA
(a_g)j = - A = G, (€F8T — AT
— e;ix [(cos KAz + isin kAx) — (cos kAz — isin kAx)] = SmAkM ikjhe,

B TEREUE L (52), = ik e™A 15 k= sighe,
MBI DA, b Ik BB A e = - B0t 4

TOD

UL T RIR R



