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DRRIREHTI B LT BIET 25513, 12 Fourier ORI % BE (MEH
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BRI TIE, Fourier AT OERRIEHIX, b o LO¥FEICHBEINT, Hl LTHMY
HERXANDILHRZ W, ZOHEBTIEHE LTESUHEEZ D FiT3,

HEIIEATR o TTFSWV, MEMEZHAELTHZ (BFEOZ), BEMLHE — b
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(1) Cor = KAu
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U:U(X, t):U(X]_,X27X37t), Au = 67)(12 67)(22 87)(32
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Claude Elwood Shannon (1916-2001)
o EEOMCEIIER (1948) [2] (BN [3] 235 2) 2 E LT,
o WOy bR —, bit, 7V ¥ IEH

FFT (Fast Fourier Transform, =i Fourier Z2)
o MR Fourier 2D IEF TR 7 LT X A
@ Cooley-Tukey (1965) [4]
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1 Fourier {4t 1.1 #E@ (FI2IEE)

1.1.1 & Fourier f%X

ER 11 (AHITEHD &)
f:R— CIIEM 2r OFEMEEET. HI2EEDELLIEFOL TS, ZDL =

(2) iy = l/ f(x)cosnx dx (n=0,1,2,---),
T™J 7
(3) by ;:%/ f(x)sinnx dx (n=1,2,3,---)

€ {an}nz(), {bn}nzl %ﬁmé X\ %&;&
(4)

% + ; (an cos nx + b, sin nx) := nIL[go <320 + ; (ak cos kx + by sin kx)> (x eR)

1253 ERTIGR L. f(x) KLV, ThbDB

(5) f(x)= % + Z (ancos nx + bysinnx) (x € R).

n=1
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1.1.1 5 Fourier ft%%
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@ a,, b, & f @ Fourier &%

o R¥k (4) % f @ Fourier &K
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LW,
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1.1.2 #82 Fourier F%X

ZARAMTRL, BRBEEREF o= a b 53 (RPUIINES 2T,
FH 13 (AT LX)

f:R— C XA 2 OFMEET. HI2EEDELLXEFHOL TS, DL =

(6) G = % /_7; f(x)e"™ dx (n€7)

T {Ca}ocz BEDB Y. P

(7) i cre™ = Jlim_ Z ae™ (x eR)

n=—oo

EHBBHTIGHL. f(x) KELW., THbS

(8) f(x) = Z cne™  (x €R).

n=—oo

A

RDTD: e = cosh + isin0, BFEMNTIEF - 7= & [F%
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1.1.3 Z£ Fourier #2X vs. #8322 Fourier $%X

B a,, by ¢y Z LORTEDEZ, RDBWH DO L Z2ELD X (Zheth
DEFOFHO—EMEIZE D HZFTFEDT),

@ neNZBIX

cn==(an—ib,), c_p=

N =

an=Cr+C_p, by= i(C,, - C,,,), ag = 2¢o,

n n
% + ; (ak cos kx + by sin kx) = kZ cre™.
= =—n

Q@ f FEHETHIL
an,bpeR D c_,=7¢ »D ¢ €R,
a,=2Rec,, b,=-2Imc,.
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1.1.3 Z£ Fourier #2X vs. #8322 Fourier $%X
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—FJQ(DEQE
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FEEL. cos nx, sinnx, e™ DXHHIZ

052n7rx in 217X exp(izn_;_rx) (T=2r D& %)

_,_,sm_r7

FfioT

+b,, n

oo
X j2nmx
+E <a,,cos ): E che T,
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T/2 T/2
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T/2 -T/2
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= f(x)e™
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2n7rx

dx.

B H e BENHEY 77—V 2241 5 1 [ ~% A X2 X, Fourier AEHBE~
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FomBs L (WxeR) F(—x) = —f(x).
FOMERAR € (WxeR) f(—x) = f(x).

A 1.4 (Fourier IEFXER, Fourier RIXER)
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—/ f(x) cos 2n7rx —/ )sn X dx
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