SECTION 1

20 METAXXHMATIXMOX FOURIER

Av (1) ot ovvaptioelg f(¢) ko f'(¢) elvar Tunuatikd cvveyels oe kdbe me-
nepacuévo ddotmua—L < ¢ < L, (ii) to Iio| f(2)|dt ovykhiver kou (iii) 1 f(7) 16ovTONL
ue %{f (t+0)+ f(t — 0)} og k4B onpeio acvvéyelng, TOTE

f(t) = I:[A(co)coswt + B(w)sinwt]do

OToL
EA(w) = % IZ f(w)cosudu
i

O _1¢ .
EB(w) = 71"[.—00 f(u)sinowu du
AVO GALEG LOPPES TOV Bewpruatos Tov Fourier givol
_ L = 0 _
f@= 27rJ-w=_w uHof(u)cos o —t)dudw

Ko

f(6)= ﬁ J'Ze“’ a’: F(w)e™ du %Jw

— L e iw(u—t)
2”.['_00 _mf(u)e dudw
Av n f(¢) elvan meprrth cuvaptnon [onA. f(—7) = —f(¢)], T01¢
_ 2 Y o0 . .
fin=2 I a' £ (u)sin oudu Esm wtdw
7 Jo Ho
Av n f(¢) elvan dptia suvaptnon [onA. f(—7) =f(¢)], Tote
_ 2 00 00
f= —J’ H f(u)coswudu é;osa)tda)
TJo o
Ovolootikd, 6Aa ta Tponyovueve cvvoyilovtal ato e€ng: OAn n TAnpogopia

IOV VILAPYEL GTO YDPO ¢ [ONA. oty f(¢)] umopei pe pio. oAokXpwon (g Tpog u) va
petapepbei 610 YOPO @ Kot PETA, LE pia OEVTEPT) OAOKANPMOOT|, TIGM GTO YDPO 7.
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20.2 Metaoynpotiopéveg Fourier

H uerooynuatiouévy Fourier tng f(¢) opileton pe m oyéon

F(@)= Fif@) == [ _fe"di

H avtiotpopn uetacynuoniouévny Fourier tng F(w) opileton pe tn oyéon

f(@) = FF(w)} :ﬁI_ZF(w)e_mdw

O f(¢) xou F(w) xolodvion (edyog uetaoynuatiousvov Fourier H f(f) avtumpo-
OOTEVEL TNV TANPOPOPIn, GTO YDPO TOL YPdVoL Kol 1 F(w) 6T0 Y®PO TV GLYVOTH-
TV (cLVNOOG TO ¢ TAPLGTAVEL YPOVO KOL TO 1 GLUYVOTNTA).

IowtnTeg
Av F(w) = F{f(0)} xon G(w) = F{g(®)}, to1e pe a ko b otabepic xovue
Flaf(®) + bg(t)} = aF(w) + bG(w) IpoppdTra
Fif(a)}) = a'F(wla) Alhayn KAlpokog
Fif(t+a)} =e“Fw) Metatomion
Fif@oy=()" % [MoAromhaclacpudg ent dvvaun

)

Fif(e) = F(w - a) [MoAomlactacpdg eni e

Av lingf{f(t, a)y=F{f(@)}, ot }liilgf(t’ a)}=f(t) omov m f(t) eivar

cvveyne.’

Av emmiéov (o) vdpyovy ot moapdymyor () péypt xar taEng n g £(¢) Y
k60 1 ko (B) £ (f) = 0 yia 1] = oo xon k6Og r < n, TOTE

F 0} = (-iw)y'Fw)
To Bedpnpa TG ovvéMEng

Av f*g =I f(u)g(t —u)du eivon n ovvédily 600 cvvaptioewv f(z) ko g(?),

T0TE
Fir*g=Fif1Flg

ONA. M LETOCYNUOATIOUEVT] TNG CLVENENG 100VTOL LE TO YIVOLLEVO TWV LLETOCYNMLO-
tiopévav. H oxéon avth ypnoiponoteiton kot ot popen f*g = F[F(w)G(w)].
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TavtétnTe Tov Parseval

Av F(w) = F{f ()} xa G(w) = F{g®)}, to1¢
I_mf (1)g'(t)dt =I—~»F (0)G'(w)dw
oMoV aotepiokog oav Tavm deiktng onpaivel o cvluyn puryadd. Ewdikotepa

[l a=[ |Fe) do

20.3 Hurtovogtdng Kot ZovijiuiTovoELong
Metaoynunaticpnog Fourier
H nuirovoeidng uetacynuotiouévny Fourier tng f(¢) etvan

F(w)= \/% I: f(O)sinwt dt

H avtiotpopn nuitovoeidns uetaoynuatiouévy Fourier tng F,(w) gtvar

f@®= \/%J':FS (w)sinwt dt

H ovvnuitovoeidnc uetaoynuatiouévy Fourier tg f(f) glvan

Fl(w)= \/% [ " F(t)coswi di

H avtiotpogn ovvnuitovoedns petaoynuotiouévy Fourier g F.(o)

f(= \/%I:FC (w)cosmtdw

20.4 ITivaxog Metaosynuaticuévov Fourier

Yta gndpeva divovian o kabe mepintmon (o) N (Tpaypotikn) cuvaptnon f(f)
kot (B) n avtictoyn petaoynuaticpévn Fourier F(w) [ F(w) 1 F.(w)]. Eniong
dtvovtan ot ypapwkég mapactdoels (y) g f(¢) ue mpdowo, (8) g Re{F(w)} pe
KOKKWvo, (8) g Im{F(w)} ne popf. Zrov opilovtio dEova ot apiBpol ivar Tipég Tmv
1 KoL @ GUYYPOVOS. XTOV KOTAKOPLEO dEova ot aptpol etvar Tipég tov f(f) ko F(w)
ovyypovegs. Etot paivovrar n popen g f(f) xou n kotavoun g F(w).

o pepcéc £(£) to _[_mwl f(@)|dt sev vrapygr, addd 1 F(w) pmopsi va ypnoipo-
nowmBel g TLTKOVG (O)L CVGTNPOVS) VITOAOYIGULOVG.
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I (—/ (. — Re{F(@)}, —Im{F(@)}, =0 <w <)

1

fo=1 os

F(w) = 27 8(w) "l

T 20-1 —————

IN)
~E

SO =6(t-a) agl
1 AR Dot
F(CO)= \/ﬁ eiaw oAl
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F(w)= 2 sinaw
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f(t)=%[1 +sign(®)]

i

F(w)= \/gd(a)) + Jﬁ

N}
IS

. 20-4

==

f=

0.2
2
1
ﬁ—\‘?N
4
2
= = 2 2
F(w)= i\/Z sign(w) 2r
2 2y, 20-5 A
.
1

~ =

1= ﬁ
1

Jiel Xy. 20-6

F(w)=

s




SECTION

1

T 0<ac<l
|

f=

Flw)= \/% | (1 -a)sin (%)

Xy 20-7
1
n=—1_ 4>0
O] pear
F(CU) = \/E e_a‘wl
2 a Ty, 20-8
_ T
f(t)—m, a>0 o5 a 81
) 2 4
F(w)= i\/z sign(w)e ! 1
2 Ty. 20-9 -
‘ Rel/(0)] ,” T i)
f(H)y=e™ il AN 2=
! £, h
\-4 N =2/ / \2 4 /’
F(w)= 27 §(w + a) N /L Y
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a>0

fy=e,

_ |2 a
N
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f@=ltle", a>0

_ 12 a?-w?
F(w)= ;(a)2+a2)2

. 20-13

f() =exp(-at®), a>0

F(w)=ﬁexp(—f—;)

Ty. 20-14

f()=sin(at?), a>0

2
o= oo +3)

Ty. 20-15

f(#) = cos(at?)
_ 1 o _r
F(w)= ,_2|a|cos§‘Ta| 4ﬁ

Ty. 20-16

f()=e“"cosbt, a>0

F(w)= a U 1 + 1 U
2z Ro+b)? +a®  (w-b)? +a*H
. 20-17

f(®)=t"sinat, a>0

F(@)= 111 +sign(a-(o))]

. 20-18
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[Hpveovoesdils Meroophemiapéves Fourier| (—./ (1), — (). 0 < w < )

F;(a))=\/%F(l—a)w“‘l cos%

0, 0<t<a,
)= a>0
/(@) ED i>a
F ()= 2 1-cosaw
s T w Ty. 20-19
fO=r"
- |E
Fw)= |~ 1
Zy. 20-20 1 2 3 7 5 6
1 5
f(t):—t 4
Nl
I il
F(0)=— ;
\/5 Zy- 20-21 1 2 3 s 5 6
8
f@=1>" 5
4
F(0)=2Vw )
Ty, 2022 e S B
f(H=t7, 0<a<2

Ty. 20-23

_ t
SO=gm a0

F ()= T

Ey. 20-24
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f()_w, a>0
F;(w): Eﬂe—aw
2 2a Ty 20-25
f()_t(t2 ) a>0
Fw)= T 128"
2 a Xy. 20-26
;
f(=e" a>0 !
F(w):\ﬁ 2 5 )
! T w?+a? - .
Ty, 20-27 — e
0.5
fy=te™, a>0 5
2 2aw 03
F(wo :\/:— |
S( ) T (wZ +a2)2 Zj -
Xy. 20-28 - - " ; = |

f()=1e,

a>0, n>-2

F(o)= \/% I'(n+1sin[(n +1)tan™" (w/a)]

2)(n+1)/2

(602 +a

Xy. 20-29

a gl

Xy. 20-30
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f(®) =texp(-at?), a>0

)
Fy(w)= (2;‘;3/2 exp( :Z )

Ty. 20-31

fl=3m >0

1 w+a
F(@)=—AIn]
V2z lw-—a Ty 20-32
_sinat °
f(t)_—29 a>0 5
t 4
F () DD\/n/2a), w<a Z
w) =
s 1
Nw/2a,  ®>a Ty. 20-33
f(ry=054 .
1 1
EO, w<a oo /\ ? P a
F (0)=N=/8, W= _ﬁ v NV
-1 (JE|4
V2,  w>a Ty 2034 -1s




10 SECTION

JIOEES TZ\\

F(@) =% +no)

. 20-37

fO=0[E a0

- N W A OO
T T 1

F(0)= N sinaiza)

22038 T roNE AT i

f)=

Fy(w)= %coth(%) —ﬁ

B (— /(). — F().0<w <o)

|j; 0<t<a, 15 F
1) = a>0
/(@) ED, i>a 1
05} a 82
F(w):\/Zsinaa)
‘ T o Ty 20-39
1 7
fo="7 :
]
_ 1 2
Fc(a))—ﬁ ;

Ty. 20-40

fH=t", 0<n<l

SN W A O o~

F.(w)= \/%w”"lf(l —n)sin(nz/2)

Ty 20-41
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4
f(t) = ; a>0 3
*+a*’
2 ag0.5
-aw 1
F = [E €
()= T | .
Ty. 20-42 05 15 2
_ 1
f(f) = m, a>0

1+aw)e
F(o)= T 0340

Ty. 20-43

fH=e*, a>0

_ |2 a
Fc(w)_\/;a)z+a2

Ty. 20-44

fy=te™, a>0

Xy. 20-45

== a>0

F (o) =, |atNo® +a?
O

. 20-46

f=r"le,

a>0,n>0

F () =\/%F(n) cos[ntan™' (w/a)]

(CO2 +a2)n/2

Xy, 20-47
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1

f(t)=exp(—at2), a>0 08

0.6 o1
1 - ) “
F (w)=——¢ex 04
()= —exp( 2
Xy. 2048 71 05 1 5 2

fl=Sm >0

F@)=1 [T +signa o))

. 20-49

f(t)=t"e"sint

. 20-50

() =sin(at?), a>0

_ 1 o _ . o
Fc(a))—z\/;(cos 1, Sin 4a)

Ty 20-51

f()=cos(at®), a>0

1 .
- - x4+ =
F () N (cos 1g sin g )

Ty 20-52

f() =r?sin*at, a>0

T 1
Zla-= <
Fc(a))=§\/;(a 2a)), w<2a

QO, w=2a

Ty. 20-53
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f(t) = e_thinat, a>0,b>0 06
1 O atw a—-w 0
F = +
(@) \/EEbZ‘F(a‘l‘CO)Z b2+(a—a))ZH
Xy. 20-54
e_a X
x) =
S (x) N
— T .
F(w)= ,[%{cos(Zax/E) —s1n(2a\/5)}
Xy. 20-55

@) =ln(1 +‘;—22) a>0

F(o) =122
w 2. 20-56
a’+r
f(@) ln(b2+t2)’ a>0,b>0
—-bo _ ,—aw
F(o)=v2ré——¢—
w Xy. 20-57
f(t) = 1 a>0 °
coshat’ 08
_ 1 04 a &2
F;(a)) - fz_ 02
2 acosh(rw/2a) Ty. 20-58 T T T
sinh at
TO=Gonpe 0<a<h
= sinh(za/b)

F(w)=

2 blcos(mw/b) + cos(ma/b)]
Zy. 20-59
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f(t)zcoshat 0<a<b 15
coshbt’ 1 2901
F(w0)=2n cos[ma /(2b)]cosh[ e /(2b)] o b2

b[cos(mw /b) + cos(ma /b)

Ty. 20-60
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