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7=V oA HikHlo (1) X)

f(z) = i ap, €XP (ZQTF%.’IJ) (1)
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U 2R oX (FiEo (5) )

11;/_2 f(x)exp (—iZW%x) dx (2)
Z2hb¥sl, LD Av2HEST
f(z) = Z <AV/2L f(r)exp (—i2mnAvT) dT) exp (i2rnAvr) (3)

ERDET, nAv i, (AEBEDZE) x CEOEE) TI»ob2REEEZILET, Iz, FEK
vCRLET, £/, LoocoDEZAv 5 0TIDS, Av Z2a&0iild, dv z280Eaicih) £9,
£ o7,

j(x)::t/j: (J(i:ij)exp(-42qu)dT><aq>u2wux)dy (@)
PEENET,
7—Y) IE
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@) = / Z F(v) exp (i2mav) dv (6)
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Eﬁx;ﬂx) fT(x)
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X 1. ¥y 7Y 7

DEYIFIFTERT EE, X (5) 27— ITEH (Fourier transformation), X (6) ¥ 7 —") TZif
(inverse Fourier transformation) & XOVE§, B F(v) 1, b DB f(z) 1T, ED X I LHABEED
EREDREEZETN TR0 2ELTwET, ETlRk)iL, 7V 2fBcEwTL 500 & L
72D T, WBCHHEET 2IDREIED 0 ISEDWTWEET, LAa>7T, 7—U ZREDWMN {a;} 13
DWISHGERIE F(v) ISET 2D T, f(z) OFET 2 22[H 2 REM, F(v) D3FET % 2200 %z RiKE
ERLIOET, £, f(z) & Flv) 27—YIT@EF L JOET,

2 RTDEDIHZE
C2E TR I RTOBSOGE L TE X LA, RO X ) % 2 RToD 7 — ) T2,
F(vg,vy) = / f(x,y) exp{—i2n (v, + vyy) }dxdy (7)

D ET, 2OHAED, 2RITDABIL (v, vy) B3, HIEEH] L 7 ZHFRBEETT,

BTV TEH YT VI ER

WG RS AT D & T 4 ¥ F VIR % BT B 72 121X, Y R BHEE A D & —E ke CHHEE %
O HTEEZITOBERH Y ET, Tz TV /7 (sampling, BEAR{L) LT (1),
EDL SV YTV ITThiIEVWWLnDH

ZDLEE, MEZH2EEX DM TIUL, Vv 7Y v IR S JuoEE Y R HE A %
T2 TEET, 20 THRMROMA»Z ) 30 6D 2RTHY TV JFER (sampling
theorem) IZDWT, ZDHEITATAHAEL &£ I,

ZITYH, O OEEGRE 1 RO E L TEZFT T, HEPONEz 12N LT, ZDOMEDH
FEDBISL f(2) THEALNTRSELET,

< UFEEEL

b EDREL f(x) AT T > 7)) v U RBB fr(x) 1%, fa) KRR CTREINZAPT O LB
BE#X (comb function)

combp(z Z d(xz —nT) (8)
ZbD, $iabb
fr(x) = f(x)combr(z) (9)
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3(x-T)

mm zm %iﬂ

2: < LIERBI%k

tLTRINEd (K2). 22T, §(2) 3T14 v IDFTILIBEE (Dirac’s delta function) & XX %
HDT,

[e.9]

d(z) =0 (x #0), / O(z)dr =1 (10)

EWVWIHIBDTT, BHICWZIE, TS TaL1Icksk9%, IBonor—2 (L v 0LR); ©F, L
7e3oC, < UIEEEEUE T4 v OV AR ICERICEA b D, D £9,
¥, < UFEHHIBRELOD

EIAT, YY) RITIDIC, FAYEEEIGRE L LB b DI

)0 (z#0)
i(z) = { | (z=0) (11)

EWIBIE AR DZHOCTIZWIT VWD TL EI?

Ui o Ty, (11) XU, EXEY e 20T, ErT5L¥uTd, Ldd>T, ZoEE
NRTCILOBEEIC» T3 &, ZRdEDTrEXRTYT, o), HEREOHZ ZOEHNERICES
TLEIDIFT, ZHEELLVTT, FAYEZ, ENXEORDIC, BRTZE0TELS 1 v,
b THY RS (FRCI#EBEE) o7,
o7V ILTHST7—UITHRTZE
MIEET—)ITH

ST, B 7Y v 7 INTMg fr(x) 23 L BB O Z RS 720, fr(z) 07— 24
MEIBDEDEHRTAHAEIL L) 22T, 2200 OED 7 —Y ZZHICOWTDORD & 9 Bl
ZzHWET,

FT[f(x)g(x)](v) = FT[f(z)](v) x FT[g(x)](v) (12)
22T, FT[f(x)] 3BE f(z) D7 —Y) 24 um R L £,

aAvJxVa—vav
72, id5 vy 3AVITAYa2—3> (convolution, BAIAAREST) &\ HE T,
1090 = [ 1wl - iy (13)

LERINZT, %0, MFEOT-VIERE, T-VIEROIAVIAVa—23av i) 7
GEHIEAER 1 Z T 23 W),
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< LBIgO 7 —Y T2
InxkfioT(9) X7 —) 2z Rk 2 L,
FT[fr(z)|(v) = FT[f(x)](v) * FT[combr(z)](v) (14)

EnDET, ZORXOAHLE 1HEHIZ, OB f(o) D7 —Y &7, F2HIZ LIEBED 7 —Y
IAMATT DS, Hik

FiymangmMu)::%cmnbUToo (15)
ED T GEHOBMS M2 2 AT 2E W), 20, KUFE#HO7—Y) ITZEHE< ULFEE

T, ¥, b iDL LB & FPEZER o < LIRS B, KEET2 2 E83brh %
T, L7237,

FI{fr(@)(v) = 7 (FT{/(2)](0) * comb, (1)} (16)
ElhET,
LEE#HEDaYTAY1—vay
X, K ULEMEKEDary Y a—say, ERAITCLEID? IhzELLLD, $T TFL
SR EDaYy T Va—vay, BEATAHAEL L), (13)H b5,
F0+80) = [ 1ot =iy (17)

N ET, 1) ROLEATIEy DS —0c0 25 00 ETHS DI T, t=yDEEILSNE(t—y)=0
TID6, f(y)dt—y) DET~NDHFLIZ0TT, £o7T,

F(t) (1) = /mf@ﬁ@—yMy
= [ -y
_ ﬂﬂ[%&@@zfm (18)

tkD, BRIRWETILIBEREDAVTA) 2—2aViE, EORBERICAED £,
DED, YU TUIILTHST—UIEBRTBE

C UBBABUE 7V 7 BB —ERIIE TIHA 72D DTT0 6, Th 25 L S UIPBS L Da vy T+ ) 2 —
vavid, »EBBERS ERETIEAL D, K2 T, Lo 7T, (16) ik, TTOBRES R
fx) ZRMT TYHYFTIUY I Uk fr(z) 27—V IZERTZE, TORERS f(2) E7—YITHEL
e FT[f(z) B’ EHA 1/T TERBICHEARZSDICHRD Z L2ERL TCV0ET, TNEZRTELALLDHK
3TY, TITu ldhy MATRIEE (cutoff frequency) & XX, JLOMESAR f(z) 23D D AD
BBERER L £7, f(o) BEBBOGE, MRy T©7 =) ZLZMFT|f(2)] 230 TRV EZITIE, A
W —v TH 7= AT 0 TROLDT, FT[f(z)] DETIE —ve 206 v, DHEPICEEL T,

U (z) EBBDLE, 207 —Y) DEBOMRE (o) B, SRR D £9,
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X 3: Y7 —) A

T, EDLKSWHINK B TU Y ITThiIEVDWnDh

T, K4(a) Dk Iig, FEEEZEMT UBBEBORER A CEAE, BED &) FT[f(x)] £9
LIZEZD F¥A, 22T, Y7V 73Nk fr(o) 27—V B L 7% FT[fr(2)] 206, JAREZE
MR 1/T Oz Hd &, LoD 7 —) BB I E T, T4bb, BT,
b L DEMBOWESADOERIETY > 7V v k> ThRbREWI E3b) £9, ZhucLl T, X
4(b) @ X ) ICRAPEZER T LIEBEBDMBE W& X, B H 9 FT[f(x)] €9 LBEZ->TLE
Wy, FEEECERCE 1/T o720 L CTOILDEEROHE GO 7 —) 8% & h 729 2 L ik
TET, HokBEZ LD LCLEVET, ZOHREITAIPI VY (aliasing, BELEMHE) &L
9,

TLD FTf(2)] & —ve 26 v, OFPHICHEL ET06, Kd(a) DX I ICBED &9 FT[f(2)] FL23E
oA T I, R LL/T 220 lETHUI I W Lk 5, TIEV v 7V v 7O
TIDL, 1/TIEFRMVEI SV OV )y 7ol Thbbyr )y 7ofirIzRLET,
2%, TOBEESHODEORRXORARBD2ELDEN STV IThiE, TOBRESHRZET Y
TV ENT1+ VI INEEDSBRTEZ Z L%b ) 7, 2D, ZOHORINIBRIZH
7 v TEHTT,

7w 208, (AT % IR DR IC R D £92%) HEHa vy 7 bT74 A7

(CD) TlEH v 7"V v 7 JHMEIE 44.1kHz T, b L8 44100 MO S TH > 7Y v 7 %275 T
WET, Lo T, HECD THAETE 2mEDMEIE 22.00kHz T3, TI»o6, HHzY v 7
V) ¥V 7 BHGIZ, 22.05kHz DL EDEBFEBDOEDPAL R CEIICT7 4 VZ )y TR LTED»RVE, FHE
DIVIAY TV I7ZBILTLECET,
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FT[f70)](V) FT[f70)](V)

-V, v, v
T v u v
/7" 1/T[!
Ik YD
¢ FT[fx)](v) ¢
?
-V, v,
v
(@) 2v,<1/T (b) 2v.>1/T

4: 7 v e

%1, AvIAVa1—vave7—-YIZiH
KO f,g D7 =) ZEWMEZNENF,G 55 L, W7—)2&HmOX ((6)X) 75

f(@)g(x)
= / F(v)exp(i2nvz) dl// G(p) exp(i2mpx)dp
= / / v)dvexp(i2n(v + p)z)dp (A1)
ERDET, TITrv+pu=¢ LEREHTS L
f@te) = [ [ Pw)GE - vdvespliznoig
= / / [F' * G|(&) exp(i2m&x)dE
= —HF * G)(x) (A2)

DT, (A2) Aoz %2 % & (12) Ao nxd,

2. <UEBEBO7—)IEiE (Bi)

(8) KD < LB combT (z) DEFED* S, combT (x) XM T DA TH 2 2 L3bH1 D 7,
JAEA T o IR, JAIEDS 1) T OBEEBGETH 5 IEXEOBE, Thbb

n
combrp(z Z an exp(zQWTx) (A3)

n=—oo
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T?%éfﬂi'g‘ (n \38E) . HBE /T DFREL an 13, ELBEBCROME D5 exp(—i2nix) &2 H 1 T
ATIUERED 9, ZD L ERTXMEIE —c0 26 0o TR L, FAT ORI TT» 6 —T/2 %
5T/21C ) ET, FRIERLOLDIRELY/T 20T, T2¢&,

T/2 n
anp = / combr(x) exp(—i2r —x)dx
T/2 T

T/2 n
= = x) exp(—i2r —x)dx
/ T/2 T )

= Texp( ZQWT 0) =

’ﬂ\'—‘

D ETH5
comby(z) = = _z: exp(i27r%:v) (Ab)

ERDET, £oT, 207 —Y &I

FT[combyp(x)]|(v) = ;n;m FT[exp(iQw%:ﬂ)](y) (A6)
LD ET, JITHIEOFMCH 57 L ) IS, exp(i2nia) 27— TS 2 & PN Ty = n/T
DETAIIE=IDDODIFTT»S, (A6) b

FTlcombr(z)|(v) = % > w2
X =—00
= Tcombl/T(V) (AT)
PEENET,
SEWR

H. P. Hsu (EEEEGR), 77—V @by, FRILHEAR, 978-4627930100

LB, ZEETIEEEE Y O»b ) ITAHRER w =2 ZFHoTHHINTVBE I L4, 20
ERBEDESTVAZ LICEREL TSR Y, £, 7V 87 — ) 28O IRED F#R
WHoLrlckos TESTWHET,
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