f"l\'6ﬁ

=

/N WAL =

I N E T o> T &7z Fourier AFUIIEE G FE R & (T BB B H 5. ILHUFEA % fif
< 72812 Fourier 1% Fourier OB aZEA Lz Wb TW5b., —7, SLBARERZ
BEN AR LA CHIBREERI I B T 24 2B RO F @R %2 5lid 3 2 HRREADREM
BREDTHD. AETIE 1 TR OB AR ZID LS, 2 OB G RE AR
DMEE, Fourier #k# - Fourier Z2#1D 5 H & U T DL R DFRIE % g 5.

6.1 ILEAREXDEH

A TIEMERENLZEZ S0 o, SRR DOE L 217 5.

1 otz Ax OFRECHEEBLL, TR EIZED 2P E Cx,t) PEID Y TS
NTVW5EDETSH. ZIT,x=mAx (mZEE) THS. WX, K4t 5 t+ At D
Mz, BT EOYHENBEOK FICHRMNIIROB 22 2%2 5. (M6.121)

1 1

2 2
N .
Ax  C(x) A

6.1 HEBUH G D RERAINE TV

ROB O IXEHNTHZLT5. b, 2 Zh->72WHEIX At OFIZ, 1/2 OfERT
T+ Az 12, 1/2 OMRTz - Ax IKROBLHDLTSH. ZOLE t+ AL IZBI 51T

65
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r LOYEE C(x, t + At) OHIFHEIX
Oz, t+ At) = %C(w + Az )+ %C(a: _ Az b), (6.1)

ERETES. (6.1) OAMEE 1 HIE, KZ ¢t TBWTHEHLULTWAET AR » OABORK
TRIZFHELTOW C HHER 1/2 TRt + At 12 2 TIROB-TL 52 %KL, —
H, A 2 I, KA t B WTHEHLUTWAKT R v OEBOKE - ICHEEL T\
C DHEH 1/2 THRA t + At 12 2 TR -TL B2 2R LTS, 22T, il
C Db ZOMFHESLFE UL S TR UK. Ax, At BEHS/NIVWELT, (6.1) DKIHE
Taylor JEFA L, BT 5 &

oC 10°C
5€At+0«Aw) 5.7

2135, 22T O((AN)?),0 ((Az)3) AL, (6.2) 2 BIF 5 &, 1 RITOHLHA
X

—(A2)*+ 0 ((Az)?) (6.2)

oC o*C

E = fiw, (63)
_ (Ax)?
YN (6.4)
PREO6ND. T Tk IXEBREE Kidh, (64) S EQETHEZEDDNS.
— AR HREO R S
aC )
o =rV=C, (6.5)

LEPND. VIR %, IEAE TR A FIZEZ TR UiEmz T 2, ThEh 2R
TG, 3 IRTDILE ARG o b.

ETIRAR 7Y E L, “HERNREES & (N D 6 &) 12Xk > GEFEIZHEE S N
5%@g®%@ﬁ&ﬁi%ﬂﬁﬁﬁmﬁ5%:a%ﬁbfmé.bkﬁof%%éM5%
HEL LTIPETH->TH, IBE (BY | #HEHEE MTE IV, DX, KHARBHRIC
X U CHEBRD HRERD LN T 5.

FOWRABROBODETNVEDLEEL TIROIIBRETNVEZEZTHAS. RUOK

DIFEHRTH DD, MUK T LICEE2MRE ¢ & U, BEOK TIIROB SERZ p &
T5. LizdioT, z Zho7-WHlEIT At OIZ, p/2 OWEERT v+ Az 12, p/2 DHER
Tr— Az RUOBLEDLTE. (2T Tqg+p=1IT3FEE.) ATEHEKIZ ¢t + At 128
28T ¢ EOYEE Oz, t + At) OMAFHEIX

Cla, t+At) =L SC@+ A, t) + §C(x — Az, t) +¢C(z, 1) (6.6)

1O ((A1)?) Lix At © 2 /B EOHEAXTABTH 5. FHIC O ((Az)3) 1 (Az)3 KU EOHTH 5.
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ERBITE, Taylor B %17\, (6.6) 28I 2 & HOHLERGFER (6.3) 2185, 7272L
D& E DILEFRE k1
Ax)?
gAi%
B 0<p<1BDT, ZITEXZETIVOIBEREIIEIZHE 2 7-€ TV DHLER
B(64) XDH/NIW., ZOETALTIEYHE C IZFEHTI2RICHEL ZEMNTE, £D
ETWMCHARZ EYHED “RoIE0 27" 3B R TWE Z ENEBIIZ NS,
DI e SHERBOEERYHEOmEIND,  LEHSIE> TS, # X 2 Rt
JAHEETHL e 0N5. L, IREREIL (HE) x (RX) ORILERODT, ¥
BOWEINg HE | TRAWI LITHERTI2HEDNDH L. (HEBBRBOEIRE VW E
PIBLE AR S S IE > TV LAY

R zEZ52EMOEMHEEE D THRI &, C DiRE,

(6.7)

KR =

I= /DC(Z', t)dx (6.8)

DIEPRF T 5 LW B Z LA RIER D, 2 OEIIEFERIZE TS 2, Loy
PETNLVNROBEZDLI BIRGFEVPFHAT I ILVERKRTONRS. LOETIVTIE, £
F EOYEEIIHERINZBE DI FITROB 5 03, IROB BRZIEZDMEIXRFEEI N T WS,
Z I CLEHDOBEO DR HIZBEFELTWDE Z LD, ZOWMBENET LS L HFETE S,

6.2 ILEAAREXDEEE
6.2.1 RIREERTE

1 RoT DILE R A
oC  9°C
ot ox?
A 2 EZRD. TIT, v IFEDER, BT HHEIT, —co <z <00 &3 5.
ILECAREA (6.9) FRFRNCBAL T 1R, =B L T 2 BomEas A Tths0T,
NEMRNTHERET 2I12EH2RLNIE TS C ICET 2504 GEREITHEM) 51
flél, 2D H 5 U BT 5 C ITBT 254 GEE ZERSEM) P2 EBETH L. W%
adEe

(6.9)

C(x,0) = Cy(x) (6.10)

*2 HIR OB T ARR A ML Z L IZHE T #S.
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68
o(z ) iﬂﬁiﬂﬁa*ﬁ ERRET D, B, AR, v — oo ITEWTETOYH

ZZTC
BEABEP,IIETIIRD, LRET S

6.2.2 R%=EH
ATAT CIR R 72 RF 2 Z Z TR L TH L. IARADMA%Z 2 122\ T, —0o ~ 00
DX T T %:
> aC > 92C
Qg
ox |
PP ETIERD) VDY,

BEREME (x — oo LBV TR TOYHEAHE

%/_O;Cdx:()
NEonsd. (22 CHREDORMS & 2B IFMIZ20T, HEDEEZESHATEH WV
WZEEHAWTWS, £z, [T Cde i3 o (ICIEKEET, t OAOBEZL DT, RN
T BWI R TIRIRSEWDIZES D> TS

6.2.3 Fourier Z#% AW/ AR DL
%, BHIHETH 5.

{8 ik 2 i < HIRTRENL S DI,
BEOMEZM 2L IETE SN, 2 2 Tld Fourier Z#2 FH U T < k%M
ier Z5#1% M

ERT LML, —co<r <00 THEHI N6, WHE C(x,t) 1% Fourier

-
—

(iR N7 R AR,

B EEEZAWTD

W,
(6.11)

CXx,t)::CEZL/‘ C(k, t)ett*dk
™ J—00
W etk Iz kS5 THMRL,

LRETES. 22T (6.11) I, VR OZEMMAAMEICK U T etk
Wk, B U REE 2n/k 28 o ORI Ck, t) AR e HIZEH LTV Z %

F#LTW5S

(6.11) % (6.9) IZfAA L THHIT 2.
> dé 2 ikx o
/ {dt—{—ﬁkC’}e dk = 0.

3, HHRUTE D IZONTYHEIZ T AP 012855 D

3 WM ORMETIEEERD oo 12H D
L UTRIBEAR L Z LA ED TS\,
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EED 2 1Z2WT ERXD KDL D721 1E, #iFE B 0 TRIFNWER 57\, £ 2T,

dC .
d—(i + R E2C =0, (6.12)

2185, Thbb, AR EZMES S C © Fourier 241 C 1 (6.12) 2Wik ¥ 5.
DRIFIEIER kE DEIZHLUTHKRD LD, B IXEBZDOTLEA>T (6.12) IZFEMEAE
WO HRARERLTVWA I LIRS, D0, WD HERR (6.9) 1% Foureir £#1%
FAWS E RO HMA HERRICEESET I LA TES. 428, & C(k) DHBRRDM
WIEBIERIE 7 <, BTN TN GRERCRICIE AR o TV, Z Wi dEEk oA #E A AR
DA FHERTH B0 5T, b LIEREOMS AR THIE, Bhen C DHEMERT S
TEPRENTE MY AR e k5 M
(6.12) DIFIE,

C(k,t) = A(k)e "kt (6.13)

THZOoNSG., 22T, BEITEKFEURWEREER A X kK DEICTHKFLTESTH LW
ZeEERLT, Ak) £ U7 (6.13) % (6.11) iZ/RAL T

1 > - 2
C(z, t) = — A(k)etke—rktq 14
@)= o= [ A ar, (6:1)
2185, WIS 2 H8T 5:
1 o )
Cla. 0) = Cofa) = <= /_ AR (6.15)
(6.15) ZJie 35 A(k) & Fourier 284t GYZEH) DORIFED S,
1 & )
A(k) = E/—oo Co(z)e~*edy (6.16)

LB b h B, ((6.16) DFHLIC e~k I T 2 1I22WT —00 ~ oo DK HIDR
PEIFS.) LhioT, (6.14) 1%

1 oo oo . ,
Clz, t) = %/ dk / Az’ Cy(z')eH @) —r k%t (6.17)

Y B. (6.17) BEIT S L,

1 oo IS S —k k_i(sz/) 2
C(x,t):%/ da’ Co(a')e™ o [/ dke ) (6.18)

— 00 — 00

A FORKEEFFER (BEuler /2R % U < 1d Navier-Stokes A#) &2 DREHITH 5.
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R
i
[}

Z CHFZHEEBGR L Gauss O OHEREHWS &,

o _pfpo i) * /
/ e t{k 2kt } dk — / e—l‘itlﬁde — lt' (6.19)
— 00 —0o0 ,i

72 (6.18) 1%
Cla, t) = — / T Cola)e S an (6.20)
’ 2vVrKt J_so 0 '

YEEMA SND, IADNEEOMBIZM Colz) IKXT 2 EMARADKTH 3.

(Y

6.2.4 EXE
PG E UTH Co(x) ¥ 6 BITHERA oS GG %2F A 5:
Co(x) = d(z). (6.21)

DX WM T 2GR RNDOMIZEARE LTINS, 22T, EARE
Cy(x,t) TRIT I LITTS.

§ BB OMEE
/ dz'6(z") f(x — ') = f(z) (6.22)
VS &, (6.20) HIRD & 5 1275
1 22
t) = Tt 2
(2, ) 2V Kt ‘ (6.23)

Z ORI, HIHIZ 2 = 0 IZRIEL Tz C OAMEHRE & HITIED > TITE, t — o0
TIEWEZLIATOILREILEERLTWVWS. (Cp(r) DFEEEX 6.2 1ZRT.) 727201,
FIZHER U &S ITHIICFEEL Tz C OFREIFZ LR, 202 81iF(6.23) % o
IZDWT —0o~00 CTHDTBL

o0 1
O(z,t)da = X VArwt = 1, 6.24
/_OO (2, 0)de = ——— x Vs (6.24)

Z 2T, Gauss 847 (6.19) ZHUHWTWS. T4abb, KHAIZERLRL Cla,t) OfE
X1 THD. 7z, JIHIRZNZBENTDH
/ d(x)dr =1 (6.25)

— 00

Thy, BFETHS.



6.3 Gauss f&4%

5 BBUE A B 2 HESOH TR A DI D MIBIZE (6.10) 1

Co(z) = / Co(z)d(z" — x) da’ (6.26)
THZOoN, —H, TN T 2RI, ZHAM C, ZHWT
C(z, t) = / Co(z"Cp(x — 2/, t)da’ (6.27)

ERTZENHRS. BL, EEOWIASMITN T DL R ORI, AL C DA
D DEBAAAED L U TRHTELDTHB.*

=0

=1/8

C(x)

(@]

T

~
|
|
L~

T
T
(e

1

6.2 FHAME Cp(x) OFRE. KFR (¢ = 0), MERR (¢ = 1/8), R (¢ = 1/2), sfR
(t=1), —f888R (t = 10). k OfEIZ 1 2 L7=.

6.3 Gauss &9

Gauss &%)

/ e dr = /=, a>0 (6.29)
s o

5B f & g DEPAAF L IE
frg= /f(:c’)g(cc —z')da’ (6.28)

DO DZ &%\,
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DAXDIEHZ AN TS, ZOHSX, THNIHEET D IO TEL < OAEHTHELT
%, B ZNE, IERIAGITHE D TSR FE T I3 = 55 B

2

p(z) = Ae™ (6.30)

DR TRIND. A DEFHRKOLHMELN 1 THELVWILM [T plz)de =1 25k
T3, ZNRFEXIZCauss O THD. 72, 2D XD BDMITHR D MEREED n IRD
E—AV I M, = [7_2®p(z)dz DFEIZH Gauss EAVFHI NG, B, 2 KD
E—RAVDNo=M 2fioT a 2REHTHIENTZS.

(6.29) MDEERA:
]Oﬁy)zg/‘ e~ dg, (6.31)

CEETD.

In(a)? = {/ eo‘“”de} X {/ eo‘dey}
:/ dx/ dye*a(lﬁ“ﬂ)
WREERE (r,0) Z AW TR AR 2 EWT 5.
) 27 R
In(a)? :/ Tdr/ dfe "
0 0

= 27r/ rdre "
0

X 51T r2 ¢ LEREMT B L,

hmfzw/ deeos ="
0

«

L7ho T, Iy(a) =

BE

Gauss 3 ZFHLU T, MO KD BN ZFITTHI LN TE 5.

InQX)Et/‘ 22re " dg. (6.32)

— 00

aIO(O‘/) — /OO —.’L’2 e—ax2d$
oa e
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RO T,
oI

hmpr_ng (6.33)
PR, Rz

Lﬂw:—g%gﬂ. (6.34)
6.4 HEREBDED

Gauss P72 FE D
/ e @B . a4 >0 (6.35)

W, EEEBONH#EAWTEITTEIIENTES. 22T L RERTHI LTS, BHE
B z=a+if ZEAT DL (6.35) &

co+1i3 )
/ e dz (6.36)
—oo+1if8
LETL. mb, ERELGIC LT, ERLRBEE f(z) 2 EEFEATHERRD T S
LX¥uiznslermontnwg. £27T (-L,0) = (L,0) = (L,iB) — (—L,if) —
(—L,0) EWH M C (X 6.3 22) THRIMED 2175 &, ZTOM#ENT (6.36) @
WD BT ERITH 505

Ly A
| E

C

S - SO VIR - S

-L L X

6.3 FEHDREE
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L B
f 6—(122 dZ :/ e—ax2 de’ + Z/ e—a(L+iy)2 dy
c —L 0

—L+ip 5 0 N2
+1/‘ e dz+—ﬁ/ae‘““4””” dy = 0. (6.37)
L+if B

(6.37) DAL 2 HP & /0% 4 HOBF A ERUL e L™ 1ZHfil$ 20T L - 00 T

INODHFLYUIZINKT . £ C, A0 1 HB XOLELE 3HDOANKS. Tz
BT 5L

oco+1if8 ) o) )
/ e dz:/ e dx (6.38)

—oo+13 —00

ESNG. BIli L AHOREE D (6.19) HFHI X Nz,

6.5 (6.19) MBI

HIfi T, EREBD O E AW T (6.19) OLELE FAOBBREE N, ULrLRES,
BEEBED O Z D72 TH Euler OB L Gauss B3 DXIEET, (6.19) 2T 2
Z &% 2015 EEDEYH OBETIFEENSBDb 52, ZOHTIXZT DRIEERT.

9, ROWBEEHRT 5!

I, B) = / cos(fBx) e " dz. (6.39)
ZIZT,a>0,0 13EHTHS. Euler DEKAL D, (6.39) IF

I(O[, B): / e—axZ—Hﬂx dax

— 00

:/ 67a{x7i6/(206)}2*52/(40‘) dx
_ 52/ () / e—odz=i8/Ca)? 4. (6.40)

—73,(6.39) & B T LT 2175 &,

OI(e, B) _ /OO —zsin(Bz) e dz,

9B —o
= {% sin(fx) e‘awﬂ iooo — % /_O; cos(fx) e " dg
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(6.41) 1& 1 BEDHD JitERR DT, £ Dl
I(e, B) = I(a,0)e=5° /(e (6.42)

22T, I(a,0) 1% Gauss 772D T, L7zAi>T

I(e, B) = x/zge—BQ/““>. (6.43)

(6.40) B XV, (6.43) &b

/OO e—a{w—iﬁ/(?&)}2 dr = /z (644)

6.6 JEZMIE
6.6.1 ILEIARERDRERE
) 1 oEHE R

ou 0%u
%, BSSMt
ou(0,t)  Ou(L,t)
oz = o7 =0 (6.46)
& W SAT:
u(z,0) = f(z) (6.47)

DHETIR 2L %2 5. DTFORMIEALE L,
a) (6.45) & ZHUNHEE R IV THES 7212

u(z, t) = X(2)T(t) (6.48)

Y. ZorE, X(z), T(H) BEhZhiliz3 AR E KRR,

b) AR CE PN AR~ %2 RDm I\, GEE B 21T 72
DREEEBIZOVTOHEMEFEL TV RI WV, BROMERE H L5
LY, Bt — oo THERT D, ZDXDRFEERELES & 5 2R IXMBLE DR
FCIBHE I ED RO, RHZE 0 2 < TEYHEE O MEIRA R O % K
B EEERLTNS.)
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) BESSeME (6.46) & X (x) ICBT 2 RMICHESHA LI V.
d) 7.21) TEPNLFZMHEZTHRT D X(x) Z2RDLI W,
e) HREDEDFHIZED u(z, t) ZRDBRI .
f) MR EZ T 2 u(x, t) ZRDRI .
i) B L OBOMiIEHE IZIEE 0 IR 72hTwd. T2b5, u(0, t) =u(L, t) =0.
TIHDOBERHDUTDO LS ICHEZ6NE &, BEELRER

C

ou 0%u
D RDIZZ W,

v h: EEOUMBIEMNE u(z, 0) = f(z) TR LT, 2O

T 5.6
a) a, b, c ZEHE LT
8rx . 127x

4
u(z, 0) = asin%x + bsin — + csin

L L

(6.50)

u(x, 0) = ax(L — x). (6.51)

iii) ERIZRWIBIZEWT, BOWHSM u(z, 0) PIRO LS IZEZSNTWS LT
5. ZOLE, t>0 TORDOMELY HEHANGBZIW, ZTIZT,a, bldEHLTS.
(£ : TX¥AMTRDMERALTEWN.)
a) u(zx, 0) =
b) u(z, 0) = ad(x)
¢) u(x, 0) = acosbr (XD Gauss F5r D i)-d) OEIEZ LIS )

6.6.2 Gauss B DREIRE

i) In(a)= [T g2ne= o dp. 2T a WIEDFER, n>0 LR %K 2T 5.

O ALIZDOME, 1) L AR LAEZAVTHATELALEHLTMLVOETNY. 25T 5L,
BB BRI & BRI IR OMEN L CHMTE B XD 12735,
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¥

[ il

a
b

C

) Io(a) ZRDAE N
) Lnyi(a) = —2nle) w2z,

) (@) 2RI,

d) ffooo cos(Bx) e~ dy ZRODBZE V. 7L, ffooo e—@+iM? qgp = Ip(a) %
HAWTEW., 22T, v IZEBRTHS. (k¥ b: Euler DBfRAZHANS.)

6.6.3 Gamma B DREE

Gamma B I'(z) &1
['(n) E/ " e " du (6.52)
0

TEHINIEBTHS. 22T, n>0Thb.

(1) Zkd 70,

I'(n+1) =nl(n) ZFEHLZRI .
nZEARBETEHLE, T(n+1)=n! ZiEH LI\,
(1) 2kdeIw. (kv b: Gauss 2T 2.)



