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Preface to the Chinese Translation of
Introduction to Fourier Optics ,3rd Edition

The first edition of this book was published in English in 1968 by McGraw-Hill Book Company,
In 1976 ,the Chinese translation appeared. It is possible that more people have read this book in the
Chinese translation than in English, given China’s huge population and the large size of its oplics
community.

A second edition of the book, greatly expanded , was published in 1996 , again by McGraw-Hill.
To the best of my knowledge,no Chinese translation of this edition exists. This translation is of the
third edition, published in 2005 by Roberts & Company , Publishers.

It contains corrections of all errors known in the second edition at the time of publication yand in
addition , contains an entirely new chapter on “ Fourier Optics in Optical Communications. " Addi-
tional errors and corrections discovered after the third edition was published can be found on the
errata sheet at the web address http.// public. me. com/jwgood

I ' would like to express my sincere appreciation to the translators of this edition , in particular to
the translators, they are : Qin Kecheng, Liu Peisen , Chen Jiabi and Cao Qizhi. The translators found a
number of errors and typographical mistakes . all of which are represented in the Errata Sheet men-
tioned earlier. | thank them for these improvements of the book.

I have always felt that being engaged in providing education is one of the most rewarding of pro-
fessions. I hope that this translation will help in the education of the coming generations of optical
physicists and engineers in China,and that indireetly it will contribute to innovations and prosperity
in China and throughout the world.

Joseph W. Goodman
Los Altos, California, USA



¥

T R AR S TR SO B A — A TR, ABITRE
TECESUR AR LR ERTST R S E SR TR B2 B AT AR -

BEAR A543 Y 00 R0 H e | (8 B M A3 W 0 ik H R E 3 SR HRE T , B BRI B a1 R i)
FEASMTHESS . H 40T B S B R R TR A A ZEm iR i Tx R RS
HGhRBGE, RHERS TEN, $2 583 7T LEHBCEEEMAIR, T IREARKRE
1 B - AT IR R GE B A0 1R, X — 30T AR 9 P b & 1T 30R Bl T R A ST Y
KA, AR AR AHE R T E RS H O . AR RS B ST R R 40
HIETSANTHES, BRI E MR — g AR (E) R, 2 TPl a4
23 [i) (4 M2 7 o (R B MO (M) B0 — M7 B A0 ) | B R P 293 H— M e AR M i
*£H.

75 A AR 5 0T AN LR A [R2E RN AR TR o & BT 1) P B 2 SR AR, 7
PR op P 5 cp B s B AR RIWF IR R AN ] . RS 2 A 4, B0 AT LA R KR
FIREH AT B, TRAIFE X B XA [ 2 280 0 IR RR 42 tH — SR B R A L.

B—ER—FFREWMAVEANT S R A IRE X FRERA A BT d A5 2 =R
556 TERAF 4 MEFA R . QS A AN, X JLEEEAY 3.8 45.3.9 15 5.4 5 6.6 WAET LA
AWl AR AR A B O W

B RER T IR R U B G2 A B A P 2, (L ROTE DB
{ESAFMR . X EEA IR REDUESE 2 MG ME, 3 TN 3.7 177, &
3,10 4, AT B 45 R4 X B -3 IR E R A SRR A AR R . SR 4 T
A 4.2.2 958 4.5 1 WAl RABkIE Ze. 55 5 FE AT TS BE Y IR R AT ke R B (5. 10) ST R,
5.4 Y5 A] B 45 R I A A R B, AR LA BT A, ISR RIANEE, 55 6 BT IRk
Fo TESREMIRE 57 EAHAE 8 M AR MM EBEEM AL, WREHE LERD
—depy s FRAI 8.2 W 8.8 M 8.9 WHIDAK L. EXHEMRED, HEFEHEEGER
HIORmPRTLEEARAPH —HAE, REVIE.497,9.6.1 5.9.6.2 95.9.7.1 35.9.7.2 ¥,
9.8 45.9.9 A0, 12.5 HIEHA. 4 NHFRNE R RN ETALREIA.

=Rt R — Tk — A IR RS B AR N 2 (B S R —
R A RAR Eo XA IR R LA 3.7 W5 IFG, 462 L 3. 10 15, 58 5 SR i a 4G it
SR 2 S b X BTG (5 B A BRI AR . fEaX 2SR TR 6. 1 5
6.2 4.6.3 1if1 6.5 WHYARMIELR, B7 FP AT 7.1 W AL BEME, 7.3 5
et RRA Y. 558 SRR AT MY &, FE 9 ELBRRELANE, EHTLER
B2 )5, 50 10 SR T — A FEFIRBN A LR AT RE. W RedEA R ,9. 10 7 H 9. 11
LA WS . A RRRH R B 4R A O R

FERBEACE D PHEAIRAR A [ — 22Tk . A MF TR, A BRI
Aoy AR AT LAUFE]

G-



DAL 0 4R AT 124 Rl o %ot e A [ ) 00T 0 A 45 19 % BT 5 A O 5 AR D i o A4
M FRA BB Z DT A — e ] R

TR 2 A 2443 LA T 25 R (L5 B A 0 o AR 5 - 60 2 W R AR 9% 7 28 7 A2 o (il
M. JUHJEB A. A. Sawchuk,J. F. Walkup, J. Leger, P. Pichon 1 D. Mehrl %5 # 2 Ffh 110914 %
FA TR TR ZITFHR M — SRR, L Erteza #1 M. Bashaw XF55 —Bfii 7
A 2 S, FRA T, AR I HE B 2 W A R T LA A A, TR B
FE (Emmett Leith) 882 M2 TIF 24 35 M08, FRAUBIS7ETR 1995 4F {8 L o2 5E
R A G A AR R IS IR R .

BN R AR 2 AL R TE T AR AGHEED R AR, BN T SR 055 10 =,/
BFEINT — 2 T OEM 7 B A B B . X T45 10 3, R Andrew Weiner 242 . Gregory
Brady 5E’E \Dmitry Starodubov {#+-  Jane Lam {§+-F1 James Fienup #0484 2502 W AEY . Tk
i BT AR A5 = R A7 Roberts & Company Publishers f¥] Ben Roberts 7655 = i il =5 1A ]
ISR — RIS R A . TOBE, A VR 2 ROZURIS YA, TR R 7E X B R R I e S B M ] R
.

Bl , ERIFR A I Hon Mai, 845 i A9 PRI  SEIRN R, A B R AT BESERLAY .

Joseph W. Goodman

B {E A A B a0 BE

H R A PR & B 5 B4 b 28 ST R SR (330) , 3R HE4A SR AR 5 1 S B0bF iy 3
Ui, BRI S SRR EMBE ERA R E R ES BT Tk iR . BEEd
% :010-88254555 , & B :010-88254560, E-mail : te_service@ phei. com. en,



2
2.

2.

woww W
w o — i

bl o]

2
3

4

D 00 =1 O

= e P LR TR I
2 J’%’E’Fﬂiﬁfﬁ ................................................................................. 1
AP ZEHETR oo vveerrressrnterr s et e 1
:ﬁ%%ggﬁ%ﬁﬁ ........................................................................... 3
THEI B AT e e 3
b D B o - < L P e e U P L SERE LT EECPRLEE 3
21,2 (BERASRAE R AL creecrer et s 5
200103 I R L oo e me e e e s b e s s bt 6
2. 1.4 E‘Ti}ﬁ’&ﬁﬂqf_ﬁﬁ ........................................................................... 7
2005 ELAT ORI GO 0 R - U AR veeneersn s 8
2.1.6  —Suh R R — 207 R M EOFAERART oceeecresresenssniinisi e 9
Emlﬁﬁﬁﬁﬁﬁﬁm%ﬁk ............................................................... 12
R ZRIE ovrer e e 14
2301 ARPEMEFT S INELAR  vrrerrserrrr ettt s s 14
2.3.2 ZEMEAVIERGE AR e 15
:?&m#ﬂlﬁ .................................................................................... 17
2.4.1 Whittaker-Shannon m_ﬁ&@ﬂ ............................................................... 17
2.4.2  ZE[A]AEFE Lo erereeeenn e e e e s 20
ﬁ!ﬁgﬂ-ﬁﬁ&ﬁi .............................................................................. 23
T HR G| T5 seveerremrmrem ettt i e s s e s b 23
M%E}Eﬁ PUEREE IR orverreririii i s s s s s 25
B AT B I EEL  ve v v e e 27
3.3.1 iﬁﬁm& S O AT Sy P 27
3.3.02  FEARIETH - vevv et e s r st s sk e s 28
1.3.3 zwgﬁmgﬁﬁxi’eﬂqmﬁﬁﬂ ......................................................... 28
?ﬁﬁ%?ﬁﬁ&@ﬁﬁiﬁﬁﬁiﬁ ............................................................... 30
3.4.1 ﬁ{ﬁﬁﬁﬁgjﬁﬁ] ........................................................................... 31
3.4.2 MEIRIEICHIEIRNE woervrerererorenstastritati ettt et s s e 31
3.4.3 Qﬁ?ﬁﬁ-ﬁﬂ?ﬁ;’&fﬁﬁﬂﬂﬁ ............................................................... 32
FR A -ZRACTERTHT 038 covererrromermnn it s s 33
351 WEARBEBIGRIRRIETE  woerrrer i s 34
3.5.2  BRF-EAIEMIGIAAFE coeererrrerri i s s 36
ﬁ%ﬁkﬂ;ﬁﬁl%ﬂ-ﬁ*#ﬁﬂtﬁﬁ{l FEAE covemremrmmrmniisi s 36
EE%‘%EE@E%E‘“%?#Y& ............................................................ 37
ﬁj"‘@]jkiﬁﬁ ............................................................... ronredesnesmrerees 38
TIFE FRUITET ceeeerremreeme i s 39
ﬂlﬁﬁﬁﬁfﬁ% .................................................................................... 40
3.10. 1 ﬁ%&ﬂm&ﬂ# ........................................................................ 40
F10.2  FHIBAUMEHE  crvererer e 41



F4E
4.1

4.2

4.3
4.4

4.5

5.2

5.3

5.4

6.2

<10 -

3.10. 3 ?ﬁﬂﬂL@X-}fﬁng}?ﬂﬁi .................................................................. 42

3.10.4 AR S N — T2 Pk IR AL o 43
BB BT S RIMARBATET o rrrrrrrrrrrisrirriiiii it aee e 46
= 5 = el T G 46
4.1.1 ﬂiﬁﬁ‘ji"ﬂ}f ................................................................................. 46
7. S ) Efﬁ Y e *Q@%EM-*@EE& ...................................................... 47
%E];Fﬁ{u ....................................................................................... 48
4,21 Il:ﬁiﬁiﬁ%fﬂ‘fﬁ& ........................................................................ 49
4.2.2 B HITUIIRTAE  ceceerressrti s e s 50
4.2.3 %ﬁﬂi&{miﬁﬂﬁlﬁ% ........................................................................ 53
4.2.4 FAICEIRZ A ATIEIRELATH] rrovererrrrerensermnensnieassn e 53
L e | B N O P S N 54
%Iﬁﬁﬁfﬁﬁj‘&]ﬁ?#jﬁj% ..................................................................... 55
O B | I R P P PPN 55
O e A [ 2 I 2 T PP PP PP PP 56
4.4.3 TEIFEFZHRMRTCHE cooverrmrerrmemerinii it 57
4.4, 4 iﬁﬂ:?ﬁfﬁﬁa)’tw ........................................................................... 59
ﬂgg‘:ﬁ_ﬁ:ﬁjg.‘r[y}@]% ........................................................................ 61
4.5.1 :&—{Lﬁﬂg%mﬂ:mw ..................................................................... 61
4.5.2 TEFKIRIEIEHH™E A FER EATH——RIAER ooooovecoerssmmnnnnninnin, 63
ﬁ*%#ﬁﬁmmﬁ]jﬁs&ﬁﬁ ............................................................... 70
ﬁ;@ﬁf?ﬂj*ﬁﬁi&&% ........................................................................ 70
T R B L T B D R R PO, 71
5.1.2  ABBUAE(DL o« vnroververenvnssteinnenttiasisinensniiisisasenttireiienaienstareasssasenessananns 72
5.1.3 *ﬁﬂ}%ﬁ&}t%ﬂﬁx ..................................................................... 72
Be A o i o P T 73
5201 SAEFEEEL vrrrrrrr et et e e 74
LI 1 o - S 1| A S L P A 75
5.2.3 *@Aﬁ‘i*ﬁ%z% ........................................................................ 77
B R =2 L A e R 1 e P N 78
A R L 2 N 78
5.3.1 IEBBRHIBKIIUELT oreeteenssnetnariatiosirmantrusrmnrrnstnnssssssnrsssssessssssansesssns 78
5.3.2 ﬁ%_—-;ﬁkﬁl*ﬁﬂ T‘ﬁﬁﬁ% ............................................................ 79
5.3.3 HIHHGZ RISEER  rrrererrerer ittt ittt sttt ettt s e e 82
Eﬁ.&-*ﬂ ?j’ﬁ%%\%%ﬁ}ﬁ ..................................................................... 83
5.4.1 ﬁ"ﬁ‘d% .................................................................................... 83
5.4.2 BB EAEAGRE] oo oecesvtiecitiataaiirra s raarensirsnnasasnsssas seins . 85
%gﬁﬁﬁﬁ%mﬁi&ﬁﬁ ..................................................................... 9]
JRL S i) _.ﬁﬁ*ﬁ- ........................................................................... 91
L O B < -~ . P 91
6.1.2 mg‘“‘ﬂﬁﬁ‘{]%'ﬁ] ........................................................................... 92
6.1.3 ZAIEIE A THEIEFITEH TIIE - - ovrter sttt rane s nnanes 94
fﬁﬁ*ﬁﬁ#ﬂ{&@ﬁﬁﬂﬁgﬁ;ﬁuﬁm ......................................................... 97
6.2.1 AREEAEIERML ovovr vttt ettt e et s ar s b s e s e rernn e nnee 97



6.3

6.4

6.5

6.6

7.2

T3

6.2.2 IRIBIEBEGMMIBITE  coovroerrernresnmnsosrmrarsarnonanssasioeisreissesnssinetssnsnenasss 0g

TS B PR AEA T RS R GEAUSTHRM AT <voverrnsoasnverserersonaneansssrenernnssirsnnsesinn 99
6.3.1 fﬁif&ﬁﬁﬁ .............................................................................. 99
6.3.2 OTF B —REET csvoreveensesorsisisrasiasisassssssssnnasonsronrrsesansssessnaessasasssasns 100
6.3.3 TAQZEZHNY OTF =+ veevevsrsnmnrrirarsrensnistoniniesesssstinasearaiossanasannsnsrasnns 101
6.3.4 HISTEBEL%H OTF B.:Jﬁq%:]:, ............................................................ 103
LB = e o T 2 O R PN 104
6.4 1 I“)‘L:\’ﬁﬂtﬁﬁ ........................................................................... 104
6.4.2 f&ﬁﬁﬁﬁﬂ;‘ﬁ ﬁﬁf}ﬂﬂﬂﬂ ............................................................ |05
6.4.3 R OTF Bijﬁillﬁj ........................................................................ 105
6.4.4 (IR T BEAEIREE covrersetinntitetitintinrnrtrr s ar e nassasesanenneesbenne 106
6.4.5 VIRERE B HARBIBANIIR  coovvermsemmmmmi i 108
D2y L | A U o 5 T OO PSSP 110
6.5.1 AQUEBBEAUIHTE  coovervvrreii i s s e ea s s s s e h e 111
6.5.2 PHEAIMEEE corerverormrenssecariniititinieisinrsisersnsimsinsnssaenesnisnnsns bt s anens 112
LT T B = 1111 4 O S R PR 113
RS AT AT PR A AR <o 115
T g - = I T PR 115
6.6.2 HEBIAMHERIBLIARER «oovve v reremmm e 116
6.6.3 FETHIMEEHI —FIME R EE  rocrvecerrtaterassmersnannnnrirersnisnssasssesssssasasnns 116
6.6.4 —'ﬁ’iﬁ‘f'ﬂ!y}'*ﬁﬁ'ﬁ ........................................................................ 118
L T T o L PN 118
AT s oo vves v ienimvionnigitnrernensnmnessnsssrensonsanpmnnpepsrsas np b onns s bR aERsE 123
JH BRI IE AT TR oo e emmemm e i s st s 123
T.L1 BB BIEHEENIBINIEL corerrrermrtesimrmimmiinsinsrissrsvssssasesesioiassanesns 123
D e B A 125
T L3 JEMTFERGERBIREH  coooerontsentoesmiiiommioniiriainsmnseiissiaisesioiioiianssnns 126
7.1.4 H;Fﬁﬁ-ﬁfﬁ‘?‘fﬂﬁﬁ .................................................................. 127
R R 5 PP 128
T.1.6  JEHIBLEEAYITIE] covvrrvtrrrroenrrertententttatatnsensesstneresressnsssonnnnsansesiasnsessss 130
ZE[RIJE BB o voiannrasinisumsartnsiniiisnsnenivostsonseasssassossossistsvisassssonsonsosensns 131
T-21T BRBAEIEERT  meevvereotreenontonssrivesanssasnurasssnsnssisasatssiasis ssonnessesissansonass 132
7.2.2 FETH RAUZSEIDEIEBIBE serrereetrotroittiaititiitiae et srrasestnsansensanannne 138
7.2.3  BECZSA]YETIEIER vovverorsrcuensnsnnasiniotitivonniesrionsrsssiesintnssesisssiianessonnns 141
7.2.4 TG ATELS T EIREIER  oocrvreerntrernnnarnrreersecsnmsseasanneernnns S 143
7.2.5 ZRTFUFSHICTHISE ocooevsinsnaracisirmmmrmnsissiianrsrntasissosssssassenssssssonns 144
7.2.6 FYCESEIIETIEIER ~rrevrrrrrrrrersirentaniencisinsmatrrosnersnssnsssnsssosisinsnsanssias 146
Tﬁg-j-yﬁgéﬁﬁz .................................................................................... 149
i R R | 1y o= - R P 150
7.3.2 HAbBERIARTEIIEZETE M sreereseessersataitrirnreeirionrasesiossnssessnssnnsssannnanes 152
T.3.3 JLAJELBRAGTE  crveovrererertssnsrsnanninsiisiasasiceiininnsannsisivassnaisosiacanannsront 153
I SRR B BRI - oo trocrpe mnesaprsonnonnaarmsneesanamn b s eas it omens e 155
Jﬁﬂiﬁﬁ .......................................................................................... 155
1.1 PUTL-HARTIEE  soeevsreertsneiitoresoamiisasnesiioeiorssssersadsnsasssssaniansssssnsnsse 155



81.2 fﬁﬂﬁm'ﬁﬂﬁﬁ ........................................................................ 157

8.1.3 Hﬁ}%‘ﬁﬂfl‘]'ﬁ%:mmchﬂl BTHE  svsdsamavaiioinsnBabieyneantaseprmnstn gk nets 158
§.14 BEEETEHIILE «+ocoossrssasscsontmossavernensetisrissdauraspiananostsniatamamnre 159

815 HITF AR BT R (MR BT oveenvensosssemssmmimmnsnnmnensensensnnasnennes 160

8.2 AEMATIUGALTL Y orrevesseseorrsnsssssssssssssssssmmssssss st s 160
821 ﬁ?ﬂ{ﬂ%ﬁ#ﬂﬁﬁ .................................................................. 160

8.2.2 ALATIGTRUIAGIRYE »ovevererersmmmsmsnsesssssmssnnissansessmnnnsassessansmnnan e 164

8.3 H :Fjlﬁ{g‘a&tﬂfﬁ& ........................................................................... 165
8.3 1 AT RGEMIGEHY +oveeremresonnssansamnsssrassnnetnsssatasasassbesn e ans e eees 165

8.3.2  HHERIEASIIOBRE <oeveeseessene s e 168

8.4 VanderLugt YBILBR oroennnnmnsvmorarmmnnnnunnnnnasnesrannsiarsesssssstsssnnstactoseosenaasanees 169
8.4.1 ﬁ$¥iﬁﬁﬁﬂ{}%h§ ..................................................................... 169

B.4.2 MBTHBGABKER -o-coveersisestaestestesesusiuniis st e ste s s e sttt e e 171

8.4.3 VanderLugl ﬁﬂi%‘%ﬂ*}ﬂtﬁ ............................................................... 172

9.5 ﬁ%ﬁﬁm;‘éﬁ ................................................................................. 173
8.6 RHAGAETRBIIREIT ++evereseereesessesssrmnmemmmsnsnsusassmnpaasmnisssasasssnasasssnsnenses 175
8.6.1 FEEE%?&EE .............................................................................. 175

8.6.2 —AGIEVBIRIE oovnnesssnrrssssnasesnssossarassntasarsessonnronnosisiunmssasosiontss 176

8.6.3 ﬁﬁﬁgljmﬂ?ﬂt#%ﬁ?ﬁ ............................................................... 178

8.6 4 ﬁﬁﬂ'k’i‘*ﬂﬁﬂ:ﬂ{lﬁ@ﬁ ............................................................ 179

R.7 Z;ﬁm@ﬁgﬁgq ............................................... e e EEEE 179
8.7.1 ‘ﬁﬂ:*ﬁ?&%& .............................................................................. 180

8.7.2 @]I&Wi*ﬂ;‘é .............................................................................. 181

8.7.3 DRHIBIFER - vereeoreeersneesssersnsessesinnssintasunsesansens s st et tasa e esae s 182

.8 [EHRIKI covvverrmveesmenesesnmsonsnrssssns e st tatiasassitsssns s s s 184
8.8.1 ﬂﬁﬁ?&'%ﬁ ................................................................................. 184

8.8.2 ?ﬁ?ﬂﬂﬁﬁ%ﬁﬁﬂd‘ﬁﬁﬁﬁﬁﬁ# ...................................................... 185

8 8.3 JEILERHEZHL veereeeeerereeesnaseniessisinitistisstine sty s T 186

8.9 ﬁﬁﬁ%@ﬁﬁﬁﬁﬂ'ﬂ ..................................................... Pl asseeiies 188
8.0.1 A RILIBMITGIL ++eeveereessnrsrnrennmssnmssasisesinsssassuinntiniins s enens s 189

%.9.2 %%ﬂfﬂ&ﬁ.ﬂ]iaﬂ#ﬁ ............................................................... 189

8.9.3 Efmﬁiﬁ‘ﬂgﬁﬁﬁiﬁ ..................................................................... 191

T N 194
8.9.5 (GURIT-HIALFREE «+overnrennernmmsamesresssansimssi s A 195

8.10 FEWL(SEALBHERBE «-vooveveoreresmssrmnmmemsssmsnssaniininssantsisssti s s 197
% 10. 1 mmm¢imi§ﬁﬁ& .................................................................. 19’}
8.10.2 ?Elﬁlﬂﬁ*ﬁjéﬂg ........................................................................ 199
8.10.3 H‘Trﬁlﬁf}}*ﬁ*ﬁ ........................................................................ 200

8. 10.4 ﬁ{ﬂﬁi’tfﬁ%ﬁﬂﬁﬁ .................................................................. 202

8. 11 ﬁﬁﬁmmryﬁ&tgﬁ ........................................................................ 202
2 11.1 fﬁﬁ:‘ﬁ‘ﬁgﬁﬁmgaﬁﬁ .................................................................. 202
8.11.2 $"[‘j‘ﬁﬁ-9€§§ﬁﬂ‘:§% .................................................................. 203
8.11.3 #ﬁfl{HF*ﬁ}ifﬁﬁFﬁ-%ﬂﬁm# ...................................................... 204
8114 ANBIARIHEE svseeseevsteomnnsivetidionsonispsssnsessnnrnrennasionsesesstetassasaissionens 205



$OE
9.1
9.2

9.3

9.4

9.5

9.6

8.7

9.8

9.9

8.11.5 itflﬂ‘fﬂﬁﬂ:ﬂ%%ﬁ ..................................................................... 206

8.11.6 ﬁﬂﬂﬂﬁﬁﬁﬁﬁﬁﬁﬁﬂ‘]ﬁfﬁ ................................................... 206
B B R e e et 211
g %" ...... R T T LD e LG O LR e L D e ey 211
;‘&H"aﬁgrﬁjﬂ .................................................................................... 212
0.2, 1 HRUE S HIBIHIIT L «overeeerrrormrrrmensser s e s st abr et e aan e 212
L I T | R e L 212
0.2.3  JGHGIEATHYTEEE cveverrrrrrrsrnreretie it A I L 213
0.2.4 A B EFRIULEEEPEIT coorer et 213
9.2.5 %E*ﬁ{& .............................................................................. 214
AT L T v e 215
9.3, 1 BEJEAIETE  cveeeeee e s s 215
.32 HBAT{f weeeereeeeeteen e e 216
0.3.3 (M4 BB AL sorrerrr e e s e 216
FIlE -4 B ol R B e Teca s R e T e e A b R e BB b 217
9.4.1 L BEIIDE vrrrerrrrrrei e T L TR o 217
9.4.2 ﬁfgﬁgfﬁ .............................................................................. 218
0.4,3 J/NEFA  ceereerrertetttttie et e 219
9.4 4 Eﬁﬁ#ﬂ QE * ........................................................................... 220
9.4.5 G EARMEZFREIE «vecrrererrrer e s s 222
&E‘Jﬁfﬁﬁlﬁﬁj{% .............................................................................. 223
9.5 1 fREGMITE wrererrrrrrmer et e e e 223
9.5.2 BT FHEFBEBEIFIAER ooeerrrrrmrrsererirsaisaieteietrs s sareaenas 225
9.5.3 _,,T\mj? ................................................................................. 226
Jﬁlﬁj%ﬂﬂggﬁ‘mﬁjﬁ ........................................................................ 227
9.6.1 IFWHABEAMKMRESRE, QA REMMEIELEE oo 227
9.6.2 BHEBRERRGTEEE oo, B T S PR 228
0.6.3 LEITTRBIE ooercrrercrmietiritinireticntiinetsisesiisirsssssansssensnessnneneats 229
0.6.4 TLUTARE rorrorereerrerormeniaeiaitrasretsseasrras st sasratasessabiosints 230
9.6.5 %&%‘Em .............................................................................. 231
0.6.6 MIEAME rorvervorrrrtersiisrrrtiiar ittt e b b e 233
E%‘@‘m .......................................................................................... 233
9.7.1 iﬁ'i"ﬁiﬁﬁ-jﬁm ........................................................................... 234
0.7.2 MRS R AT cooverorrr et e e s s e e 235
0.7.3 EHZERDFIEERAIRDIITM]  ooererererrensrmisenmsatiismmesasensmanssnsssassininis 236
O.7.4 AR FC/NFI TR ++ v rrrmrrrrrrerrrrrrantrtiti it s e 236
9.7.5 ﬁfﬁflﬂ$—ﬂ‘%ﬁﬂi& ............................................................... 238
TSR I reevnrrerm s essessnsesrseteeneteentsaessenetenatasear s es avervenes 245
0.8. 1 [EARABIEIETLA o-vrrrrrvrrrrerrr it R O G T ST S 245
9.8.2 JIAMILH  rorerrrrrrrrmtrt i s s e 246
0.8.3 EEREARERMAME  svvvrrrerrrrrreitata i e e cernas 246
9.8. 4 J’ﬁﬁ’}fﬁﬁiﬂﬁ ............................................................... veraneshanas 247
S T = 1 T P P O P 248
0.0 1  JHAE[AIEE -vevrerrrmrere e e e s e 249



9.9 2 ]‘_-f_ﬁrﬁ]@ ................................................................................. 251

9.9.3  FEfaffil  ceeereere e sttt e e e 252

9.10 EBIGTEHIEAL oo s e e 257

9 10,1 JEH MTE (A cocererrsnsrormeiittietttiiiitiiiatssiitaunsissstssssnnsasssssrssnsins 258

9.10.2 B HAEZREEAYBEHA  cneresvnrssonrariiantrniianiiiiiiiitientisssratesinsinsasrisrnanes 260

0.10.3 W} iR P (G wreee e s s s s s s s e 261

0. 10,4 B M rorcrrrarsrrriiiiiiiiatitrann et a st en et ae s as 261

9.11 {2 EFEF FIERIERA o e 262
9.12 L EARAGMH oo s 264
.12, 1 BIARFIE PRI RAE o veererrrrrrrii s s e s 264

9.12.2 :Ffjjfm]ﬁ* .............................................................................. 264

9.12.3 ﬁﬂﬁ(ﬁﬁﬁﬁhﬁ@ .................................................................. 268

0.12.4 L EBUARTEME ~voevrre st s et st st e s s s s e e a e 270

9.12.5 HI T A TSR AT BIIAT crorerrrrerseriniiiiiiiiiiiiiiteiieiiiicnniaisnannans 272

9. 12.6 Eﬂgmf_ﬁ ................................................................................. 274

E10=E %m{ﬁ:‘:a@ﬁ;ﬁ%* ..................................................................... 278
10. T BT corrcersoressrrusenesersrseroresarsnrsssssssssnnsessessssssssssssssassssssssssorasssbssoss 278

10. 2 :ﬁ-]ﬁ#ijltgjlﬁm .............................................................................. 278

(I I 2 o - 1 oA 279

10.2.2  ZEFLLFARITTIEH orovrrorrmrore sttt s s 280

10.2.3  FBG X FLF P I AEIBAUBIMG --vverermerrrenmsosaniiiensiissieisaisnennes Sresieenay 281

10. 2.4 FBG HREH sovreerrrseeameaarammiiattitiiatttsirsisansinsiiessantsnsnssssnsnnnes 284

10.2.5 TARZEEG TGN - ovvvrerrrrrrrrsrerimrasirniin sttt s ene e anaas 285

10.3 HBERKMHETEETE FIABTE ooroororreimiorioimmmmmiiiiiomimieiiemieiieiiisiismeasaisssnsossnes 286
10.3. 1 Bt [EITSE P25 (A ARISEGY A wrorerrreromstsemtsinnsrenatsnsninarrrnrsssonsnrsnsnassnins 286

10.3.2 BRIRMETLIRGE voooveveorivascaivanionsaasnibobasassssnsasisassisnoesssisssssocsssnnssne 287

10.3.3 %ﬁﬁﬁ%mjmm ................................................. desasssssssasnannaia 288

[ e 2 = B N D T S PO 290
10.4. 1 D EREIIEFE sooreorrrrorrrsmttettetitiiaittittiineeietasrtsiorrassnssissassnasnssns 29()

L e = = o T A 202

10.4. 3 %%MW@%%HEZE IER B‘J%Fﬁl ................................................ 203

10.5 M:;‘u&gf_%m ................................................................................. 294
10,5. 1 BEF B S A A BE AT v ereerroresrereaeriiiiniiieerinasrteaessrarsnrsssssonsanssens 204

10.5.2  [MEF)HE SRR corcorerrererrrmrereisromiiiinisineiiiiieneansirsrranassaans 209

MR A 5 BMHMMBIHTHETEIR cooverrerrmrtienisimasisessonmsciissansisssinsvenisssnisesoasons 303
bl S R -3 W IR CIE ) i 24 1 TR P PP SRS 309
M= C ﬁﬁ*ﬂﬁmﬁﬁ ................................................................................. 3R
PSR D M RR e rrer e s e s s s e s s s s s e 322
e a1 R U RS SN 323
N BERTER *iﬁﬁ ............................................................................................. 336
F3 T D P PPN 348



3 S |

1.1 XZE ERWERE

A 20 T4 30 AEARTE IR B i v B A SO S i SRR P il R AR B R S R
ZARRAE T, SRR TT AR AR Y , PR 1 R R IR R SRR AR R B A R R
. A B £ — R B ) 91 a0 i ol o e R BT ) , T 5 8 AR S £ B U
B (FHE AR IR SR A2 [ 434 ) o (R M ROR TR X — 2 RDIFE SR
PEH) o

B 2R 2 A i R I R S , BT 2 U Oy e —— I R A R R G
IRAR A H DGR RS . KRR MR AR AR R R A R 3t
3, 11 O T 17 R S0 A R AR G LA S A ) A AR IR BN, VR 2 T I AR
1808 TR R SRR T (U SR 2 88) o EATRA X PR B A 45 e B (W T
) SRR L) 7R b BRAR 2 5 o o A I kiR . B, TEAR— AN ESSUBOR
ST A (o (] ) A R Rk 7 G M A — B, — S AR R GE P B ( 23 [R) ) S50 i 19 3He i ik
L REET

B TR Z B AR BE AR R TR AN, FEARR MOt T i (BRI A )
ELAT B AR 6 R ERUTFARRE R T oot ( A8 S 38 A RIRRIE , F HLE L
0 AT i T A PR T PR 25

b T R EAAR , B S A9 RS (LT T4 A i E A9, 0 ELRT R 8- B
(), TR, TEAR—~ i [ BB AR AR T 45 1 A = A i e e A — 9, — 2 [ e R B i
L AT ARy SO A . ARG T S 1A 2 TR O PR B o B TR I
T , W B AR B B R — 1 BB R DUR R B . e S 5 B GALFESUR AT LA
Bl Vr 2 HALRY B T -

1.2 XPAEFHE

ToAT—FF R BRI AR 43 3 X L AT IR M R GG B A FL SRRl 2 TR
TRREE R R o T A GEAR LT i A fi5 5 R0 R G A BT B A T s AR PR, i L R
e TR, XS RPC R R P RO M, T — 1 B R R REIFA B 22 B X
PSR T HHETAS, SIA T IFZH 0T, 65 85 S A G HHE P8 5 R
=K ;35 VAINE S

e R G IS AT SRR N B . 0 3 TR AT AT B Y SR, AR AR R
PG FRF-RATEEIE MG . B4 AR ST R AR (L, BISEVR FE U R IR
ARPGEML, I B4 T AT ST E R B T -

o 5 Bt Ay B EIR B e 2 AR H LA A T O REEEAT AT . SRR A R



2 WEAAFFR(EIR)

SR | T AR A LD T i . — B IR AT o — P U A ALY
S L B 0 S O S L A I

55 6 TS AT X T AR T RIRR GBI . 2RI A RERMTRE RS
s T IR R B, FEIHE T 3P . ORI M BT S5 4R T RECHAT T 1.
H T AL R B 4y BERAR IR -

85 7 BT BRI R, XHE T R SR TR R A B B
F A TR AT T 3036 . SR ST 1o H2 o as V  % ,  MTTR N 1 8 S S 5
A2 ARG R0E. BUR MRS ABORER T &R A ESE T

% 8 FHTHHCHEDGEE BT, Wit TEEAMRY, Wihie T BBt RS,
e T 7E R 3R BRI LA B A ARAL AR B R AL B TR o

850 SR EERA B, PEANERITRN HE T oh GRS S SR R TR R (B
£ XA B EAIES BEMHT Tk, S0k TR =HRRNHET . METLERNEH
JO7 (BT SR AE T A A SR

FoJE 5 10 BEA48 T I B AR X I i B BB P A S AR 7 T LA -



B2d CHEES S RBT

0 5 IR 2 P F LG ARA R — R LRI AR, BpfEA WL R T L
2 R B B R M R . KRR R L TR, T E T A X R R R
i by L P 5 e, R B T 4 3 A S AR SE B PR
550 T 1BV 3, S HAETR S A WP A (4 3 R GETRATT B SR H e R R
A BRI A A B R

LA P P TR B R B T R F N T, BRI TIRZ &k & %22 31
X—BOFLEH YRR . L P R T AR S 9 B A R B A — S Rl 9 W B (B E
Jrb FE ML AR SRR ) R 25T S0 Wl W AR H R o o SR — 4 Wl
T AR TE A 2R 4 2 , T 51 M TR ™= A B 1L A ] AT KR i, 6 24 T
A R, R0 T LA B o L 6 4R R P 4 6 TSR £

2 (8] — B xR I S A PO TR, e — S e ST R HE DR B 0 HRCF
SR, TEETH & R P B MR ( R GEH A )RR (R GeHT ) ] A2 P AR (] 4 2
e — o AR R G 0 A R S i 2 ) T IR ATRAT S R B LR
BRI 2 A R Y R 2 . R R 5T 4 A % AR T JUEEE T RAA
T B AR A2 AR R . RITHHEREERMARSH SR AR P R GE AT R
B AL S RO EE R B AR T o

2.1 —HEBEMSH

A ot 2 S HT AR MR St G R — MR BT . SR B S
I s 2 R £ R A o s R T e A 2 Bl o B | T —
SRR B R 9 4 BT, ) — M 3 A, U L SR Papoulis (2431,
Bracewell[33] A % Gray 1 Goodman([ 139] 5 9 45, 1575 45 i i ¥ 45 % i 9 %5 71 S
Bracewell[34] . EiX B, FRATHY B HO(UHR Fikif# i — S IAE = TR B S 4. RATAER
e b R, TR % IR TR BT R HE R AE B A SR T RF R

2.1.1 EXSHEEFRHE

— SRR g (%, y) (— R R0 B ot e (] 2ot SRR ) FF | T,
o LR

Flg) = ” 2(e. y)expl— j2r(fyx + fy y)) dx dy (2.1)
o0

@ —EESSETFRAE TSR, e ML BLAM R OB 8



