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g ¥ a—F iR (CT) 13, X#e Iy ¥a— g % Fv CHBAR 0 264 72 7 I i 5 %
VERLY 2 HEEANT TH 2. X HBRHEG DR IRE R, WEROTIRRLEE, HHROXKMEIZLD,
CT CHEOLNAEEICIET—T 4 7727 NEMIENRE /A XA LIELIEENS (1] B8). 2y~
FT =747 77 MIX LIRS LI, BlEmgZdei s L2RWGHRICBENS T —T7 1 7727 R T
HbH. KETIIZD) > T T =74 7727 bOFFEL TS CT {12, shearlet 2% 72/
A AWk a @A L7

2 Shearlet Z#

Shearlet Z2# 13T AETE H 2 i VT 5 e R BUENT O 22D 1 D Ta %, Shearlet &, EHLE
LHE 7 T THZE wavelet EI1TERL D 7L — AT 5720, L )FERLZEZHDPTRTH S (2]
ZH). 2 ODFTF) A, S, BENETh

Aa:(g \/Oa), a >0, Ss:<(1) i), seR

TEDLD. oL E, B¢y e LA(R?) IHLT,

{43 m(2) = 2590 (S g —m) | .k € Zm € 22)

EBE, TN LPR?) 07V —2%BHT 5. SNEHWT, fe L*(R?) OB shearlet 21
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2. VYT T—571 777 Meat CTEIE () |, M wavelet ZH12 X 5 ) 4 XpFEAER (hg), #BFEICLE /74X
MRFEE OF)

3 HEEER
V7T =747 77 NBBENZES f 2 LC, B shearlet 2 A EH L, 20/ 4 ARk
WEDHETRETH 52 BEEBRTHRE L7z, COFMEZLNIIRT.

1) Wifg f 2k L CHERL shearlet Z5#t 28 L, shearlet 5% {¢; pm} ZF 5.
2) BN IR L 7AREL {cjhm} &0 — FEIMESE B 12X > T OB, FHKEIT). R
OFRIL, BRI E O L? )V ABRENRNE 75 X ) RBOMAEDEIZT 5.

RFEEE) YT T =74 777 GBI LCEA L, A ABREGRE K 2 1 RT. W

S A4 1L 128 x 128 WiF & L7z, xR E LT, EE O wavelet 2% V745 R bR
R LD, BEE wavelet ZHEH W/ EIIBWT, VY7 T =747 77 MidbEERESN
TWBZENDbNED, Ty VEGIIh %) OBEESIEPEN SN CTn5b. —)5C, Bk shearlet 2
B HWCHEIIO L) ZEEIELTESY, Ty VHOPRFICHBESINATEY, 2FMIZ X
DNz A ABEEERPE SN TN D,

4 FEOH

AKWETIX, Vo7 T7—74 777 PN EFIZx LT, shearlet Z#1% F\vC /) 4 Xgdk:
#47o72. Wavelet ZHOYAE LKL T, EETIRIVEN ) 4 ABEEREZELZENT
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L C R* % full-rank O#%F & U, Kramer EA(LER & [[MEEORI (1), (2) 25 % 5. BA(LEH
DI BNTIEER Ft,) DEASBHE N2 T 5. F— 2BUIABMAR DT, MR % 4RI
B 2 LB, EE R, BHEEAT F(t,) ~ 0 2 RETEARNI L LIELIZRE 3.

ZTIT, FMw=wy DI wy + D T flw) 2EBT 3LHRL L OHBE F IV gp(w) =
S prge(w) (pr € C) 2E X, /XT3 A—K p (¥ p OBRUESH 5 DR & MRV
INCIRIBICK VHET 52 LR E XD, 2 ORIBERICHRIGETFF IO RS S b7z, &
K IZFTE) 0 B AVE U\, Bl p IXBIIE B OE IR 2 503, KRB wo+ D B LU
B DML 1, ...t DAIRIET BITHIOWATH & GTHER (closed form) THE TS, 4
BEDIEEOADRI TR, BALEED XS 25228 IR SR TE 2V, (E8% closed form
THRE BRI OHRIEMN E BX 5L HTE S,
ATHEEFHT — X ADIGH £ REICBTEL 20T, BUHFEOMELHNT 3.

2 Kramer OFEXREEEDIRR

L*(RY/L) DHNFEZ (f,g) = Jgar [ (W) g(w)dw £ #EL . L*(RY/L) @ Riesz HJE {2,}°2, %[
E L, BN Riesz F:JE % {yn}n:1 TS (e, (Tm,Yn) = Omn). DEIEEG QL {t,}22,, t, € Q,
BXOK(®):Q— L>RY/L) BFAELT, K(ty) = 2n (0 € Zso) DERANLT 5 2T 5. Riesz HJK
OMEM S, LD fw) € L2(RY/L) i, BIFD X o — K #t5.

ZF Jyn,  F(tn) = (f(w), 2n) = (f(w), K(tn))- (1)

ZRERISLTFRIZED, Ft) = (f(w), K(t) (t € Q) DIEERLICELTES, LS DHEE
AMEEHTH S (&0 —BHAFKED FTHHEI DI L L5 5).

[eo]

=Y F(tn){yn, K (2)

n=1

BURTE, (1), (2) DEBRACEVT, F—XOAREDEDITY O NEL 2RHEEZS.
F(NHE) = (f(w), K(t)) £ T 5.
3 (ERRRIt) ME&ERN_FEDER

BHGES v=(v1,...,00) ER" ENRXT A=K pe R S EXDETIVEE Mp (M € R™™™)
DR (3) ZEvMET BRUNTRIEE, EHOM e >P)/2 I BREPSHEH I NS,

min $(p) i= (v~ Mp)Cov(v)* (v — Mp) (3)

212U, Cov(v) %, v DRED DAY EaHITH) TH5. BMUETHDOMEED S, Cov(v)
D17, i FIDERERT 0 L LTBTE, BlfRd 5 v, DHEPTERIRPNE Z 2IE, L<AS
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NIZR/N_FTEOFED 1 DTH 5.

v =(F(ty))s, OBIIE N THWEEITHIRNT 2% F(t,) =02 L, FFTEAFD wy+D C
RY/LZB1IB L2 ) VABMEEE R 5.

2

Y F () = gp(w = w0)) |+ D) (tn)yn

n=1

FLDIEIL F (F(w) — gp(w — w0)) lowsn) (tn) 1 v = (F(tn))22, OMIBRIZEZ A, (4) 1250
THRESNTVS L EZ SN FREEOEELNHATING Y 5 LF5 ((2;,2;) TH 5. BHGEE
F(ty),...,F(t,) OEELEABIEANMEE U, ZRUSNETT AT 012858 U TE 5N 5 ABE T
SO X UE, B S NTAR F(t,) = 0 OREMSEMEEY 50 R s,

L2(RY/L) TH X % O THHITEA < IGIEAEDHRRIZ A DM, 1TLIIB Zog 12— — 5
g AR M- fFHERE-HLTELE, R/AACEEOEMIIALT V. T2 THi 2 ® Riesz
i%Eyh”w%l%ﬁbVC,ﬁﬁﬁﬁL%RﬁM-ﬁﬂ%ZN)::{@dﬁﬂ:22ﬂkﬂz<a%»%
S L nln = {en ) ko ThHEZ, L2(RY/L) EORRMIEMEMAEZ T (2R d 24750 (i)
ELFO L5125,

/ (@) — g — wo) 2w = (4)
wo+D

fe (THW) = iy (fra).

2,7j=0

HRAESE T 120 U C BRI T AERSNB 0T, (o)) 1,

M = {(cij) P lesk]? < oo, Py |exj|” < oo for any k € Z>0}

DIETH 5. MxFPHRE? S, M DM = (a;;), My = (b)) DR, ZD v € (2(Zso) ~DIEH
LERKITCDGE L FAKRDOATIHETE 5.

T, RN REOREROBERE 5 R 5. BENICA R TOITHIFHRICIRE S h B H
1F, v=(F(tn))s2, DIDEATH Cov(v) DEEDH, BHEIZIE S 2 GREZRNT0 £7405
=T, ZO8E, (T*Cov(v)T)T (T € M or AFRHEMFE) &, 2827 MEHZDOELLYEHHE
LRBRIZERTES.

4 BUESTEOWRREBE

i 3 TR A7 EE MO EE NI, BUHES F(t),...,F(ts) OB s 294 AnFELL, A
MILE T VIHRIFE LR WY TV RS DT F O W5 2 58, R 7 — ) TE2MO GG,
w = wo WHMEGELBRWITH OWATHEIFEIZIFE TE 55, W& T ill-conditioned D7z &, WifT
FIZBMERIZHEE LKHET A Z L IZRNETH L. TI T, w = wy DIEMETOD Taylor R % A
WT, BIEETIVE y1,...,ys ORIEFNC X > THRMIEM U2 DICES R 5. 2054,
t1,...,ts ® Vandelmonde 75| D¥if7 5] % FHEjiZ 7272 —EiHHE T IX IV, 21X Y ill-conditioned
7273, Vandelmonde 175D #1751 AR S T W 5.

—DHED, ETNVEBORE TCHETHDOELARZIITE LI L0 H 5. MR (1) DFEID
IZ& B Gibbs Bi&, Z OSURTIFFRZE ZFHM = 0 L7225 RID overfitting DFER LR TE 5.

BEE AR JST ARE2ALEFEHE (JPMIMIISGD), RHFE S C (24K06867) D 3<% T Ffi
IN7z. 3— RBAFETIX (BR) Visible Information Center & WDB (#) AR FEKIZ T I TH 72,
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1 JyA0O8ICOVT

P x A vBfrid 1988 F12 Ungar [1] I8 & o TER S N-REMIMEETH D, Einstein ORFERMEX
MHERICB T 2 HEMOW 2B L TRA I N, @EORIE Euclid 2%/ 0 %41 & #HMED B uvds,
Y ¥ 4 B#HE Euclid OFATRAEE T5E U 7AKR T H 2 WHRM 2 AHEAT RO, DU, #2610 ZIHH
BDOBBA> TWHERECRE <7~ LIEA.

EFE 1 (Sra0O8) <2~ (G,a0)5 (Gl) 5 (G5) 2T &, Vv A oBirFIn 3.
(Gl) fEED ac GITHLT, 0 THREAT,

0Oda=a

Tl T EBATTAD IR D 1 DIFET 5.
(G2) fEFE®D a€ GITHLT, a TREINT,

©a®a=0
i 7§/ ITTOIFEIETS 5.
(G3) EED a,b,c e GITHNLT, M1 DDJT gyr[a,blc € G BFIEL, £ ¥ 4 vfbiGiLR]
& (b8 ) = (0 ®b) ® gyrla, Ble
%7z
(G4) fEE®D a,be GIiTxfLT,
gyr[a, b] € Aut(G, @)
DD LD, 2D gyr[a,b] & a,b TERENY v 4 v HOFAHE W, B
gyr: G x G — Aut(G, @)
EIOx AL —R—IER.
(G5) EE®D a,be GITXLT, ¥ x4 nHIRA gyr(a, b] 1&
gyr(a,b] = gyr[a ® b, b]
%7z
BRFHEIC B 5 Mobius 20— 5, ROBIE,N 2.
il 2 (Mobius v O8) HRFCFENOHREMAMB D = {2 C:|z| <1} IZHE
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ANV (D, @) BY v A OBETHS. Vv A L—&—iZ, [EED 2 € DITHL,

a®dy b l—I-CLB
xr = X
b®ya 1+ ab

gyr(a, bz =

YLTERINS.
o, v 4l (G,e) DEEDITa,be GIIXNLT, ¥ v A an[#ikH|
a® b= gyrla,b](b& a)

MDD OIE, GEI ¥ A vt ThHhd 2.

JeDfl 2 TEFK Lz Mobius ¥ v 4 0 fif (D, 0y) B ¥ A v v affThs. ERXD,
V¥ AL =R =MEEOTLICH L TEFEER 22 & v A nBIEROHOERIC—HT S 2
EWbhs. EREIRDIRD &, RIGLEBEMITTIIME 1 DLW EREHTZ 5208, 2o k51ig, b
TERLLT Y A BHERT PVEBOY v A BIRTH 2 Y v 4 07 PVZERBOFE L WHIEIZOW
Tid Ungar [2, 3, 4] 2 R XK.

2 JyOELOREK

xAuff, FLEYr AT MVERBBEZ N E, 20 LOBKEEZ S Z LIFAART
H%. I, Ferreira \TWL 20D Y v 4 v LB L, SEATEEI Fourier Z12 130§
2 R OR[REMEZ R LT3 (BRI, 5,6, 7 ZR X). 22T, SEOMEHTIIEI T EE
L729ZAT, Vv A4 ufiiEio LICERSINZEHOMEICOWT, W O2DERE\NE T 2 TE
TH5.
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