REZAXNCHAVWEERZCI 3HFIEXDORE

FEO EEHL- MR EFS 0K R
LA 7 I P B B A
* o LB A TR R F B
(P34 9 A30H ZF)

1. 3 A &

BEEHRNL, AHERNLMET 2 2HEATH ), MBI 2ERZ 52 TELN L)
B — HAEREOR L | TERSIN TS, ZOBALHRNIZ, BHREXDOBITHD fFEME
DRICHERINTERY, LArL, HrOMBE 12857, 8 SHEA B4Ry 7 M
54 BEEROU IS Y L TEAIN2BE e, 208ElE, ARehizci”d Lo
IEHBDIERICENHTH B,

I, BT RO A1R5 Hiks LT, BREZREVEFEHEN TS, Z0OH
iz, AREFRHEINRBEHSER L ER5E L EZOHA LRI /) DIcHL, HR
BRI, BREZT CTAELHRNEZT 20T, BEREws, —#icPhv, Tzl
NEEV 1L RAREROTEESINZ 515, 8- T, srEREMOERE L V- flE2 AT
5, UL, MEIzL- T, EXMbicB W TLELEAEL, WL »513, &
CENG MRS & - TRHIICRBATE L WGEIFLET 5, 22T, L LAER%
W TR A SERNIC L > THERT 2 2 L2 TE T, &0 M R RO E TS
LNb, Thbb, HFEXNEZ#H( L) @EPBEBRENEZIT) & v ) BFfRIZETTTE 5,
ZITARLTIE, F2EL 2 75HR?2 A F 2o 2 7RSEAZER L, 21U
Y HEIERELBEAL, G2 6N — SHRERE*ZET 5., £ LT, ZOFENE
My, BERAREZTRT,

2. #21AX
BN

oulx,t) _ Fulx,t)

DFE] — WREREIC BT 2R UBORERIZ DWW TOERELZITH . n ROKSIER v.(x,
() 1%, e & 2 IZOWTONERBBROREE L TEBIN KDL HIZH5 L L5,

e(zx+22t) — Evn(x,t)i, (22)
n=0 n.



26 FOEMS - MEEX - 2K W

FTRTHOBRLER va(a,t) 17, BAEERZHET 2,

ovn(z,t) _ FPulx,t)

5t 57 (2.3)
22T, valx,t) 1Z—FBRICRRAN L S IcEKE B,
[n/2] xn_Zk l‘k
Un(l‘,f) = n! ngo 7—2F)] F— <24>
FZ, 4RFTOBRLZEHENZ TIZRT,
volx,t) =1
unlx,t) =z
volx,t) = 2%+2¢ (2.5)

vs(x,t) = 23+ 6xt
va(x,t) = 2*+122% +12¢2

ZZToala,t) 25 x DB E LT n 2B L EREKE LD, »n w5k & & FBHKIC
ToTWwaZEITERT S, KiZ, Q.DRAOBIUTOXNTRENS,

u(x,t) = 2 av{x,t) (2.6)

BEITNEZLIZQ2.60)RTEZ NS ulx,t) »BIFEIZEB THLE V) 2 ETH D,
F72(2.5) RO a. 1FEHEKD LI, EBICRRD L HIZH > T 5,

1 0"u(0,0)

n! ox”

an =

3. FxE z7HBEAR

AREITIRF B2 7TRASHRZERL, 20O R 2EHT 2, ZnFob = 7#
ZHAZENT 220108 F L2 7 E2HREZLUTISHRANS 2 DO 5 V72,
1FHIZF v = 7 SEHKNIABRREORE, # 2 (SR — HAERE % 7 Bictho
ZIHA LB L T V) HEEOLWIRAFE AT 5205, ZHIZLUTICHASLGFES 27
ZEHRANERIZLELNTH S, 2HFHRIMELLEHANTH 5 208 CRDERLEFSH S
»oThd, FOZ LI, HERBOERICOLIZDT, HEOMEIA LD, UL
DZELEAIE, FabEizT7SEANTHCLZ 2L,
nkKFxbiz7EERIRRDE JICERI N T3,

Tw(x) = cos n(arccos x)

2 Tux) 1TkDEACRIZRES ,



BEIEN L AV EBREIC L 28HERDH 27

To(x) =1
Ti(x) = x (3.1)
2xTw(x) = Tr-i(x)+ Thir(x)

2D Tulx) W72 F 28 2 7B EEALZERT S,

THE. 1 n KF2b 278 ZHRE Tur) 2HATARRAN L ) ICEHET 5.

T
ZZ T,
2 o i
eon1-z) Tulz) = Tu(x)+ £ T7(2)
ThHb.

EnEFERN(B3.1)RXEB.2)X2HCT, RKOEHEIFLN S,
I, | (FzEx7HSBERICHET IHFLER)
Frb iz 78EERA Cilrt) 3EL

Cilx,t) = 2xCn_i(2,8) +41Cri(x,t)— Cn-ox,t) (n<2) (3.3)
ko TSNS, 72771,

Co(l‘,t) =1
Cl(.l‘,f) = X

Th b
((3.3) X FEHe)
BN Calx,t) = Co E5<.
22T, G, GIZEBTHELL 22 2%2 5,
B2REEBHETZERNDEIIZL B,

Cn = exp(t{%) Ta(x)

= Tu(2)+ ZH T ()

= Tula)+ H T2 (@) + 20 B-H( TH() — S TE(2)

= Tulx)=22Tn () + Tooslx)+ ifﬂ,@ ST () 4 22C -1 — Cos



28 HOEH - WEEXR - 12K R
= 2‘;’;‘(4 iT;;z-il—l)(.r))+2.rCn—l_ Cn—2
ZZT, AUBE—HIIERL D RRCEEEINS,

e = gLy )

i

= u B L@

EXHELEIHIRAT LI LIk > TB3) XD FEHE LS,
(REFA#H Y )

BICARkEFToF oL 2 7TRSEHEN S FI2TT,

Co(.l',t) =1
Clzx,t)=12x
Colx,t) = —1+4¢+22° (3.4

Cix,t) = —3x+24tx+4x°
Clx,t) =1+96¢2—8x2+96/r°>— 16+ +8x*

4. ¥R — WAERIRE

BIREICEE Y 2 BMRE A RERICRB I N2 XEHRERIZ, HBROBFH 2 Flbh 5
HENZY, ZEZHMEBEBIZEETH 205, HEBNESH TR LD, L1 L 20K &\
F—BWICED L 201C1F, ZOXEFERIZT TR+ TR v, FHUIERONS 5
NHPERL TR TTHE20, INLDEGEERELZTEL LW, 20 L5 7%,
IhNOFEE, BREMHLIFL, UKL, BIEREZINRONE, T4bb, #
ZBHBIZOWTH) LOBFRRTH S, 2D L S ICHEBN TOBER & BRKEDMA
BbRICL o T—DONMEEEZ 52 TE L, 22T, #O%8E Q & LT (0,1)X
OT] 2%, ZLTZOERICBIT2F 2 = 7RSEHERCHET 274 ) 7L ERE
B 1ESEREM) & /A > MAEM (B 2@BEREMN) 2OoWTOMBELEET 2,
BARRNOBY u(x,t) £355 ulx,t) ZRRDLH 1275,

u(x, T) = gaivi(x,T) (4.1)

—HIZ, T4 N IUVEREHOL LT, BEHEROWY — BRKMIIRNE I IZh B,
LF, (LO) 3%kt (B.C) 33RAEM, 2L T (1=0,1,2,) £T5, D& 24]
Wikt LTE5 2 b n 8%, #THBETH 2.



BEEA AR L s sR0m 29

u(x, T)=0 (x=0 ) (B.C)
u(x,T)=0 (x =1 ) (B.C) (4.2
u(x, T) = sin(rx) (0<x<1, T=0) (I.C)

220 w(x, T) DL w(2,T) E35%, w2, T) 13, kKROE 51245,
u(2,T) = Sawdz,T) (4.3)

ZDEE, U —BmREMHIZRDL IS,

u(x,T:) =0 (r=0 ) (B.C)
u(x:, T;) = 0 (r=1 ) (B.C) (4.4)
u™(x:, T:) = sin(rx)(0< 2:<1, T;=0) (1.0)

UrtoXE#@BHL-F B 2 7BAERROEIRR 2(xt) Thab,

(2, T) = Da.Cix,T) (4.5)

i=1

ZOE S — MAEMHERD LI I2h B,

a(x,T:) =0 (x =1 ) (B.C) (4.6)
#(x, T) = cos(FG)(~1<2<1,T=0) (1.0)

22T, R 22, T) &5 LR 2 (x,t) kXD L5127 B,
7 (x.t) = gaici(x,T) 4.7)

ZDEE, MR —BMRAERHFEIRDL I I2h D,

i h(l’i, T1> =0 (Ii =1 ) (BC)
a"(x,T:) =0 (z: =1 ) (B.C) (4.8)
a2, T)) = Cos(ﬂ;i)(—1<xf<1,7}:0) (1.C)
¥ a; 13 HER
Ca=5b (4.9)

ERCZXICENKFE B, 2L,



30

FOEM - MEEX - 2K R
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(x, T) NUMERICALSOLUTIONS
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(—=1/2,0.1) 0.552492
0.0, 0.1) 0.781344
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Heat polynomials have been applied to study the analytic solution of the initial value
problem of the heat equation. Since the polynomials satisfy the heat equation the
approximate solution of the initial value problem by using the polynomials become an
interpolation problem. Therefore the approximate solution is determined from the
given initial data since the solution method involves no integration and no discretiza-
tion with respect to the time-space domain. In order to apply the approach to an
initial-boundary value problem, we present an approximation method with Chebyshev
heat polynomials which are proposed in this paper. A recurrence formula to generate
Chebyshev heat polynomials is presented. Moreover we show that the present method
give accurate approximate solutions by numerical experiments.



