Partial Differential Equations??!2

§4 Integral Transform method

Momentum space ZHEFE =

wave vector k-space %K /k ZjE] =
frequency-domain rep. il =
Spectrum gEiE/iE=E =

score & =

light spectrum 3iE =
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Fourier Transform
Sine/Cosine Transform
*Laplace Transform
®Hankel /Fourier-Bessel Transform
Fdiscrete Transforms
MGabor/Short-Time Fourier Transform
MWavelet Transform
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{irfz %2 18) Position space

A ¥RZS 8] coordiante space

B, time-domain representation
YIIERTZS physical spacetime
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§2 HBLE £/HI,BZ§)JH R 81 (TR IS B MR AT
—o(—=x), —L,0] —p(=x), [~L,0]
®(x) = (=), x€| W(x) = { '
™ { P(x); x€[0,1] () ey 0. 1]
O =3 amsin X, U(x) = 30 Basin T x
an_%j‘LLq)sm xdx_LfO psin T xdx = G, B, =D,
Tu ‘LZEE%!L?E

oo [=3L,-21]  [=2L,-L] [0, L] [L,2L] [2L,3L] [3L,4L]  [4L,5L]- -
;[ (x+20)]  elx+ 2L v[4 ol—(x—20)]  e[x—2L] @ (x— 4] olx—4L]
l=(x=20)]  Plx—2L) Plx] =l (x—20)]  plx—2L] Wl—(x — 4L) 1!)[><—4L]

NBETEFNENR u(t,x)= > .2 ,(Cycos 2Tt + D,sin 277 t) sin FFx
Rtz = > 1{Cn2[s1n T T (x — at) + sin f(x+ at)]
+Dpi[cos 2% (x — at) — cos ZF (x + at)]}

F S Bl [T sin( 1T e) 7 )

:Zn 1 Qn[sin 2 (x at)+sin 2F (x4-at)]

SRR - L@(x — at) + ®(x+ at)] + & [T U(E)de
£ INE cTRLT ey
t KR SR SRS WESRARATREATE (0.1 RER.
E LD = P P =
t oy gy
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> §2 Fourier FHMHBEE %, ’——Aii?ﬁf §4 Fourier R #%AIFR 4 To ek,

ZEE lb‘lu\H’]Z;nET
» F series: flx) = AO + Z (A cos knx + Bpsin kpx)

n=1

Ap =Lt ) cos kntde,n >0, By=1[" A¢)sinknde,n> 1.
Co=20,C,=2ntiEn +00 ‘ _
: )= 5 Coe %, Co= L1 [, A€)etihntae.

C_p=Cp="2n_En n=—oo

— 1 Z 7T/L dgf(g)eﬁkn&e—iknx
2m St L/

L—+oo BAMRRBITFEUELH, too N . o
[e’] AL j:fﬁ EZL (X) :% f dk[./—x dif({)e+ k\]e k )
BT R B k= "2T A k=T oo
> F trans, FT: ©(k) < [ dxf(x)e ] < Flg(x)] (BT FR 4 T5 4

FOUT: £(x) £ L [Tk (x)e = EF1f(x)] RiE/#TH




Fourier 25 MR
f(x) ZEEEERXIZRELE?, B (—oo, +00) HXFAFR, M FT&F'T F14E.

(1) &t Flafi(x) + e2f(x)] = aFA(X)] + cFlf(x)]
(2) & REHHIHS £ BRAMHSH FI£'(x)] F& B £(+o0) =0,
W F[£'(x)] = —ikF[f(x)].
E: FHSEE L (RRRR) R TIEE,
“'“ﬁfc *fﬁﬁ:'i})}iiilt (REBNEFR) MKHIZE.
i [0 £ (x)e " dx = £(x)et |12 — (ik) [ £(x)e™™dx = 0 — 0 —ikF[f(x)]
(3) I u;ﬂlﬂ’m\ﬁ* JZ o AE)de B FT 74, M F[[7 _£(6)ae] =

iE: 18 g(x) = [*_RE)de, & = £ Flg) = —ikFlg] — Flg = F&8] = 1

(4) RESAIH /BT FIAL 1)) = |7 defle— r)et ™

= egtiwto ]j;i”t[) d(t — to)f(t — ty)et(t=t0) = gtiwto FIf$)] = e*"““'t”;[(w)

. . FT
vs. {REEINFE £(t)er" ﬁ f(w+wo)
Frequency Modulation JE$fisL/REEZMESHISIL NG, KM ARME (IRIBAZE,

ST S BRI EATE°) MO, 5 TR, 7 BT A B R,
TDirichlet f: (VARMRER; (VHRAHE—LIEAN A (ZARRFE).

4Shifting the carrier's frequency. The difference between the carrier's frequency and its center
freauencv. is proportional to the modulatine siecnal.




*(57)
(5) & BZBEBERZKR & (RREBFERIE RREBER).
F[¢]F[g] = F[£ * g] | Foifig = Fifl+Fig
convolution integral HEFRHITE X :

£(x) #g(x) T [ £(O)g(x — €)dE = [° £(x — E)g(&)de.
At %)+ g(t,9) = [[[°2, At £)g(t, X — E)dE,

f(t) xg(t) = jf;f(/")g(t — 7)dr, £(t,x) *¢ g(t, x) dif ftl £(7,x)g(t — 7,x)dr,
£(t, %) *e *g(t, x) = jttol f(7,x) xg(t — 7,x)dr = jttolj gt — 7,x — §)déar.
E{rhs] [ axe ™ [ £(e)glx—€)ag] "= [ atetiirg nfem%@mlﬂ

WMFWMN—QK) A5 0 = 1 B FIA-x) = A-K).

(©) * A f(x) = £(—k). * &t FlE(x)] = 2nf(—k).

*(7) “Fourier transform is unitary”: {HBEM TR E L ER.
Parseval’s theorem

o
[ lokax = £ [ [E(0)Pax.

BB EERANISS TR, ERRET BE 821 FAREE.




o* F Fourier Z5 % Jo 57 X i3 A 7E % 1)
§4 LMt TiRE —~§1 KR URIITIR
*ﬁ”{ Uy = @Uy, t>0,—00 < x< +oo0, pde
ult—o = p(x), ut|e=0 = Y(x). ic
(=) FT EBe#: (e, \) = Flu(e, )= [~ u(t e
*f x f—._lEﬂE [RER#HY pde ﬁﬁﬂﬁ""’?ﬁ EEZRAETFEENRIKE
KIRBRIGF, ¢ 1%17!1?51!3’] ODE: 2 = a*(—i\)’D X
Xt ic IETHR, 13 1C: Ue=0 = §(A) = Flp(x)], =0 = P(N) = FY(x)].

(Z) BRI WE )\ TRRREHFE 2XT t RS FE L R N—E
WRE—RIAEFZNSE G BHBERTH n), A & o(t, ) = €4,
HYFMERTE k% = —a)\?, k= Lia), B8 U= A(\)e? + B(A)e ™.
P IC ERE (LM §2 BE—5): A+ B=3(\), iaA(A— B) = $(\),
= A=3lp+ 25, B= 3¢ — 25,
f—%iﬁ &(t )\) _ l[ A()\)eiat)\ + S5()\)e—iat/\] + [QL% iat\ + 23 I)\e—:at)\]_

iR, FX—FEEDHFHRR, RINEES—HRTZEAEIER RELBARAMN
AENREZERT EHEEAERARZGHNENFERHRY, TMRBABREFEE.
BHFARRER, AEW, HSH—F, ZEEEZERTE.



a7 | o1 EEEpde
RO Tk TR pde REH DM THFT |
ey | 7! [ WL o
JLIE iz
BE | RESM ODE T (gEH T
*(:) flTﬁ-n-ﬁlz
F 1[ /at)\] — @(Xgat), F1 % ntA} _ Y(X;at)
F- 1[2*& e = —L [ Ty(&)de,
F l[i 1/ efzatA} _ _‘_23'3;“ )<£)
u(t,x) = Fa) = 25520 4 <;at> [+ & [ w(e)de.
B/ HBETR TN [ fx—x)  EE/ZEERT
EES S L v(©)de
, BER —A?
2|:ET.|EI‘J fg f*g
W TEEw 276 (w — wo) | e o° AeReg, FEKE
ERESR 1[5 R

1FIiT
%

| FiT



i F Fourier THRET FRX (G315 5 5] 552

-, 2 _
ﬁ’i{ﬁljl{ut_a Usexs t>0,—00 < x< 400, pde

ule=0 = P(x). ic
> (=) FT: &(t,A) = Flu(t,x)]= |~ ult,x)e"™dx,
pdeZLODE: % — 22(—A)20,  ic=LIC: o = P(A) = Flp(x)].
> (Z) iR B C e TN,

HICERBE Ce @ Nt|img= C=(\), BER 0= p(\)e N,
> (2) FIT#BH (e ) = Fa(t\)] = F p(Ve =™
= F‘l[sﬁ(h)] x Fl[em(a70X] = o(x) ¥ 5= [Zo &7 P e Rd)
(=ix?

= —(x-9)?
(20 1 D 1 oo — o
,/ e4(a n = p(x Qaﬁe4a2t T fioo p(§)e %t dE.

oo 2
IR / e*“?*B*dA:,/%e%

FEr-FI8 F e ™) = L [ o PNy = L /e ii = _1_ein
VA

x
[

23\ /Tt

* SERR: ’ ﬂivﬁA—gf’;z)hrB—A ZA BEZ4y I—f —x dx — \/f o—x dxfoo e,yzdy

= /[ dr [27 rdfe—r* X5 x==r Xl fom [T =X ex =




* JEFFIRAGIR N EIME, AL MEXERE

* B AR { Ut = @ Uyx + bux + cu+ d(uy)? +f, x€R, t> 0, I_Dde
Ule=o = ¢(x). Ic
%?UFTH{m:wﬂimf&+Mmm+wﬁ+i ﬁg@:Fmgm
t=0 =p(k), p(k) = Flp(x)]
(2) : EfEFFx (homogeneous) yhom — Ce(_32k2_,-bk+c)t BRESE
fihom— — 2 2 frhom _ jihom_ cijhom g usP=A(t) ishom
A, (t)@hom = ]OA=[
—> = 8" 4 4% = " + ﬁh"‘“ [ Ewdr = &[C + [ Fe¥ar].
TS 0o = O[C+ fé’ =C= @
BEM 1=l kaflbk“ +f0 7,k)e~ (T2 —ibktc)Tq ]

QBF T u=F'le? “‘2*"’“‘*“] « FUpl+ [T F [+ F'le (=K —ibk+-0) (t=7)] g

= %:f —(a? 1“)l<2,/(x+bt)kdk>‘< 90+f0 f* {f efa (t—7) K2 —i[x+b(t—T ]kdk}ec<t T) 7

¢ 1 —bebo? 1 —letb(e=r)? o(t-r) 4
= 42t ok « — L o 4a2(t—7) t=T)dr
e et lofr

—(x—£4bt)? —[x=g4p(t—m)]*

ec(t—T)

= Qai/ﬁ ffooo eW dg + fo f, 7— 5) 422 (6=7) ded’r.
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» Tricks: iRRETE.
> Tricks: X INEAFR R L.
% u(t,x) = v(t,x)e! Tt = ve_ﬁxﬂc_%)t,
> Tricks: XK EL, Vi = a®V + F,  F(t, x) = f(t, x)e Xt
v(0,x) = @, O(x) = p(x)e M.
» Tricks: iIRE S HREL

[a#0] 54
R ow=gu), =g W) W= (gu)x= 8" (1) + & i,
e we = g'ur = gluna + g (ux)’d

= (Wi — g'12]8° + 1Pd = wod® + [gd — %",
[g'd — a%g"] = 0 HERE “JELME" HIE AL
TAHKBMR, SHRBA: (ng) = % » ¢ = e — w=g(u) = e,
{Wt =a%wy, (xeR,t>0)
(x)

w’t:o = ea%u|t:o = e'ﬂ%p .



IR %
F0) = E@KE A dx  [KOo N | RS, RREFTHEH S

>

v vyYyywy

Fourier trans FT|K(x; k) = et

Fourier Sine trans  FsT | K(x; k) = sin(kx)

Fourier Cosine trans FCT’ K(x; k) = cos(kx)

Hankel trans h,,T’ K(rw) = Jl,(wr)‘

Laplace trans LT | K(t; p) = H(t)e P*

Fs[f(x)] = [, £(x) sinkxdx
F[f(x)] = [, £(x) coskxdx

1 N
Wavelet trans WT | K(t; a, b) = —

Va

(

t—b
a

)

“TEZSEL" 3% pde #0 be 3, HiES IR

BEETLX(E?

RO WmfiE?

EE TR SR, REEBETR (O (), TRERRBEER?



iR, RERIER/ KRG EREF TS X 8] ZE o) 7

> Fg series: f{x) = i (27 OL f(€) sin k€ d€] sin kpx,

n=1
L—+oo EZ
M} f dk/| | ¢) sin(k&)d&]sin kx.
> Fy trans: (k) fo°°f<§> sin kede “ifF £6)] MBI ERTR
FoIT: £(x) = 2 (k) sinkxdk = Fy1[F. (k)] Ri&E
> F.T £o(x )def fo £(¢) coskedE E[£(6)] EIMRZTH
FoUT: £(x) = 2 [ 7. (k) coskxdk & FZ1[F, (k)] Ri#

> & Em%ﬁlﬂ’]@*&ﬁf&"‘“

Fo[f'] = [ f'(x) sinkxdx = £(x)sinkx|5° —k [ £(x) cos kxdx =0-0-— kff(k)
Fe[£] = —£(0) + kfs(k)
F£"] = ;7 £ (x) sinkxdx = £'(c0) sin(oo) — k [ £'(x) cos kxdx
=0yt (x) coskx|0 - fo Slnkxdx] = k£(0) — K*%. (k)
I

F[t"] = £'(x) coskx|§° + k[£(x) sin kx|§° — kfo coskxdx] = —£/(0) — k¥*%.(k)



i
Ul = Ui, t>0,x>0 pde
Q1 Ul‘X:() = up, I bc
ul‘t:() =0. ic

W QL SR x = 0, RILAM S5 45 0y (1 0), A N ekt guft0)

=3 b“' FH1§}_L[H-IE§Q#R;:§ (.jj%gﬁm*ﬁ Ulxx % ulx‘x: )

(1) FsT: uls(t A) = Flur(t,x)]= [, ui(t, x) sin Axdx,
pde LLODE: s — 22F,[uy,0] = a2[Aui (t,0) — A2in) Z a%Aug — 22X 2015,
ic=L1C: u15|t:0 = ¢s(A) =0. . -

(2) fRM%: B4R 5, = L, B e 7, MHIESFEE Ae 7Vt + 2
IC E%ﬁ Ae + U / Eﬁg u0e7a2)\ t_|_ g

(3) Fo LT uy(t,x) = —uo 2f0 e t’\th’\Xd)\—l— foo 0 sin AxdA

Dirichlet F34> fooo sin )‘xd xA) llmf = 11m7r1Re§f = gliII(I)Z% = g
z—
1 —a%tA\%sindx _ fxx Ccos AEd()\ﬁ) 1 —a?tA\? _(i&)\
L[ dxe P < LRe [y d¢ [T, AN (i)

75
=12, 4/ iewt = = JE e Vay = erf(52r) mREEs, RERE bl i

t)] = qurfC(m) %q‘l‘lﬂ&

u; = Uo[l —erf(;*
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ut:aZuXX7 t>0,x>0 pde
U‘x:-i—oo = UX|X:+<>0 =0, Ux‘x:O = Q, IT bc
ult—o = 0. ic

ﬁ’i SHThE x =0, ZTRA I 24 2480 R | B4 u(1,0).

F£"] = [;7 £ (x) sinkxdx = k£(0) — k%, (k)
Fe[£] =—f'(0) —¥f(k) HERMEIMRZTRA
(1) F.T: wc(t, N\) = Flu(t, x)]= ]OOO u(t, x) cos Axdx,
pdeF:CT>ODE: % = a’Flun] = a®[—ux(t,0) — A\201] . —a?Q — 2’ 2%,
ic2<L1C: Bfimo = @e(N) = 0.
(2) @& 50 fﬁﬁﬁ = -3, FEg Ae’ R HHH:'EIIE?'CJ‘E%’:
Ae TNt & m IC ERE AL — 2 =0, BEMR (e -1).
(3) FIT: u(t,x) = —a”02 [° '/Ot ~27 47 cos AxdA

= Re_23 Q| d/ 3 0. e 7T e AN = —‘er‘/“t dr/ sz €e1r




A

EHEIRIEIRL

> (A, p,v) =F[f(x,y,2 ffff (x,y,2 +i()\x+uy+l/z)dxdydz

» £f(x,y,z) =FHE\ p,v)] = ﬁ fff F(\, p, v)e Tyl g\ dpudy
FlAsf] = [(—1A)? + (~ip)? + (- iV)z]F[ ] = —(X*+ p? + v?)F[£]
> Fi[fg] = F![f]+F (g = fxg = ffff =& y—n,2—C)g(¢,n, ¢)agdnd¢

9 3 Ao 020 N2 2 9\
fﬁl]{ut_aA3u’t>O’X€R (1)FT {LA/t_a(A)\ we —ve)i,
U|t:0:<,0(X,y,Z). u|t=0: (>‘ Ma’/)-

(2R 2. ()FIT . N
mu:@eapt_—:ﬁu:Fl[(p ]_,: []*Fl[ atp]

i XA+ iypti 2ty 42

= O% o3 —at(\2 P +1?) o (bt iyut _ 1 \3gu
= % @3 I{O et +p+v?) o= (A +iyp ’zu)d)\d,udl/—ap*(Qa\/ﬁ) T

(=62 +(-m2+(=0)?)

= () I T dedndCp(€,m, C)e” 12




* B\ (ERE R #HT)Laplace 3

> TRROG TR pde: TEF x RRE k TR, WELF t RoREBWE.
FRAERZETHEIE pdetbe: TEHAFHENAERRBHINEHRE.
R R ic BIL A ANSREEFR %, XA 18] S T 57 (o) R Ak 5K B Y SE A
TIRIE? ST 5 IBERY ode AL ARYAIE ic W BEZRSHFERS.

> £(p) = L[E(t)] = [ £(t)H(t)e Phdt, p=o0 + i\, H= {é jigs
> 1' LI£(t)] ff e-ote Mgy EOTIOMOTI by
FT | g iBEZHB 2@3(17
LT | fREEHB !f\Hoo BT Meoot H#EK
f(p ) 1 Rep > 0o #EFEﬁﬂﬁ.
» Mellin ﬁ;ﬁﬂ% f( ) = g =F 1[— _00005(0"" i)\)ei)\td)\’
£(t) = 52 [1° F(o0+1iM)e (”+1)‘)td(1)\) o ;jjoff(p)eptdp

= 3 Res[f(p)eF"]

MLF =

SATE f(t) = A H(t), ABRFEEN.



*Laplace Z#RHYTE R

(1) & Lah(®) + oh(9] = aLlf(®)] + oL
(2) F?méﬁzﬂ'lﬂﬁ LIE®)(t)] = p"f(p) — p '£(+0) — --- — p°£ (" (40).
SE: [ £/(t)ePhdt = £(t)e PH[S™ — (~p) ;¥ £(t)ePhat = pLE(t)] — £(0).
fwﬁwe”ﬁ*pﬂﬁlﬂ £7=1(0) = p{pL[A™2)] — £72)(0)} — £7=1)(0).
4@L{<>}fpf<>—fuo> L[£"(t)] = p*E(p) — p£(+0) — £'(+0).
(3) BEMMBS L[S £(r)ar] = 12
%uﬂ%ﬁ%ﬁL wW>]< eRE(t), [ F(p)ap = L[ZY)].
iE: [, dp o7 £(t)e Prat = [o7 £(t) SF gt = [o7 e *Ptdtfuf—%
(4) REHTR [(t—ton L[f(t—tom(t—to)]—e P (p).

t
iE: ]dtf(tft) t<toRf f(t—to)= f’dtf(tft() Pfﬂe pto ]dt’f(t’)

BEMEEE o po) — Lo,
(5) BB £(p) - E(p) = LIE(Y)  5(6)]

flt)xg(t) = f_oooo f(t—7)g(T)dr % fo flt—7)g(T)dr = fot fiT)g(t—T7)dr.

(6) Bl IHEE o >0, Lif(at)] = L£(R).




* F Laplace F5#afif 4 Jc 57X 18] 7 % (0] 35

43 . B
> LR e e pA SR Bk e B { I’Jtdi iRd] =V(t) = Vo, odii

fi# ode+|ci)—)>algebra|c eq. L{pJ — j(0)} + RI=L[V(t)] = Vo%.

o 1 t t|oco 1
L[1-H(t)] = /; e Pldt = — p p‘u*,’, .
_ VO 1 - 7—1 _ L o t
ome ot = Rl o) o7 i U=Ri-el
Uy = a2uxxu pde (LT pu — u‘t:O - azﬁxx
bc EFF, T — —
> B2 ¢ uleo = AD), drnie = Ulx=0 = £(p)
L[u]=1(p,x)
u|t_0 =0. ic EFF
_ N
OB, 5= e+ DT K R T = F(p)e ¥
(e/®)? 2
(3)L7'T e e s P ¢ o 7
S u=1 ) = L[ L1 iVP) = fa S = 2 [ f- >F dr
_ b2
s LT & | e 1.H(t) | coswt sinwt t* < | 6(t—b) [Z"i/w%
g L L 7in gt | e (JI] e e



a2
Uty = A" Ugyx, pde p2ﬁ — 0= a2ﬁxx7
Il be JEFF, (1)LT

B U= = A1), = :
ic ik, uj= — 7 j
U|t70 = Ut‘FO =0. 1ﬁi§fT ux|x=0 = f(p) ME— 1R
2
%7—Cea _{_Defgx E&(& BC: C=0 ﬁﬁgu_ _(I;)
IIBC:—Dp/a=f p/a
(3)L7't —17f] _ t R — I L o x
—>'T$Jﬁ 5 L [p] = H(t) fo flT)dr W u= —alL [pe ] = —aH(t a)fo £(7)dr.
2
Utt = @ uz’Ia pde
* o _ a
""@ . Um0 =0 bedF - (1)LT pru= 0 U,
ZEH R zgE ——— ¢ Uao=0 = 0,

. %
Ug|p—) = Asinwt, #EE L=z Aw

HTJ' rﬁlﬂéfﬂ ic 7, ﬂ$|9E:l = prwr
Ult=o = Utli=0 = 0. el

Q)R _ P p, BCoC=0 o e <

——— @ =Cchfx + Dshlx BoiD Ef u p+1w)(p_iw)chglpshgp.

(3)L™!TMellin 1 protioco

—————u(t,x) = 57 [/ u(p,x)eP*dp —— > Res[u(p, x)e"]
residue “mamrr g FEMTAR

(Res—|—Res V[u(p, ) e?'] = 2ReRes[ue’'] = 2Relim (p — iw)ue’" = Re%zsm Ze

p=iw p=-— p=iw p—riw —2w? cos

inverse formula

chtiwy, = cos lwk =0— wp= 2"7* , (Res + Res )[ue!’] = 2Re Res £ = 2Re L | ,—i,,
@ p=iw  p=—iwy p=iiy @ Q
aAws‘hT ﬁpl/[p(p+zw)(p iw)]
sh 4

= 2Re

—



& IR E X AR R

SEEEEL (&FT) B o E45E

SRR

He
T TR ED

S ELL A (C 3% &C4) FEFHE.
XIER Fourier ZR#y. Rk
EHIETENYIER T,

ERRFET: AOPHE IR A B H BUAT 1E],
SEANRMERRSE—R WEE.

FERER P R ERRNE.
B (845 2 AR ST !

5
time

MTEE? .



M"Wavelet - /NS4

INE R Gabor FNFTLAYFEAMEE wavelet

> Short Time FT: F(r,w) = STFT[f(t)] = [~ £(t)G(t — 7)e "“"dt
(f— 7) 451 B} 5T BRM Gabor EIEREL (1946), RhARE, BIAN: %EF
=il Gaussian B —\ﬁ-e 4A(Garbor 2542); Hann B 21— cos (ZF)].
> STI:T/GT R, ElRRGIREN EER ?E?%‘W FT Bigifk.
> BB FRENIEFERES. J—JHE&H::F%K = AR5 5 A RO B
B & OIIR S ¥R, (RINFER R BB MENE, ME O REE
EfF, WEFZERE 2EZERE 5 Gabor BREIEERR, TR
> FEHMEH!
> SEERAHARIRY Morlet 1R wavelet /INERIBES, 3T 1980s Fr & ELL
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BURIE  RH scaling ek $ll p ERIERZE. 1988 MallatEik L — R RIH1E
\:B’L%H’Jﬁlf Daubechiestg /N FIIRIE 25 B R . N IRTE
EEREESAHIETURBRE Z L, BIANBERE, jpeg20008) FESE
glf ETF Haar BBUNERIABEIR A, SpaceX CFD /N fiimimanT-
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> Wavelet Trans BEMNEHFEEREE: translating 78 & scaling F8HI PE%R
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