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® Integral Transform (X 2H=l):
FOIZl &+E CHE H0| T50= MER 22 UEs HE FEo Het

0f]) Laplace Transform (Ch. 6)

 Fourier Cosine Transform (2|0 @A}l tHZH

Z2I0 DALCI HE2 - f(x):TA(W)coswxdw, A(W):E]O f (v)cos wvdv
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— 2|0l 2 A B 8t (Fourier Cosine Transform) : &(f)=f (w)= ETf(x)coswxdx,
0
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Z2|0l 2 AR & B BH(Inverse Fourier Cosine Transform) : f(x)= gjf( )cos wxdw
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« Fourier Sine Transform (3=2|0f AfQl H=l)

Z2|0 AFQl H 2 f(x)=_[B(W)sin wxdw, B(W):g_[f(v)sin wvdv
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2|0l AFQ! B &t (Fourier Sine Transform) : %(f)
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f (x)sin wxdx,
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2|0l AFQ! & BH(Inverse Fourier Sine Transform) @ f(x)= (w)sin wxdw



m Ex. 1 Fourier Cosine and Fourier Sine Transforms

k (0<x<a)
0 (x>a)
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m Ex. 1 Fourier Cosine and Fourier Sine Transforms

=0l AtRIEH = otck

0<x<aly a2l o

a f(x):{o (x>a)
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a :
f.(w)= \/zkjcoswxdx = \/?k(sm aw) ) o
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fs(w):‘/—kjsinwxdx:‘/ k( ”
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® Linearity

%(af +bg)

a%(f)+b%(g)
g(af +bg)=a%(f)+b%(g)
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® Cosine and Sine Transforms of Derivatives

+ f(xPFHH011, x5 40AM ZUHERIts
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11.8 Fourier Cosine and Sine Transforms
(F2|0f] ZAFQI 3L ApQl EHE)
m Ex. 3 An Application of the Operational Formula (9)

2 f(x)=e™(a>0)2 Z2/0il ARl H2tE 252k In two ways

]




m Ex. 3 An Application of the Operational Formula (9)
St f(x)=e™(a>0)2 Z2|0il 2AIQI Bi&2 R5tet  in two ways

D120l 2/5H04, (6™ )'=a% 0|22 a%f(x)= f"(x)

= 2% (f)=5(F")= w2 (f)— |2 £(0)= w2 (f)+a, |2
/A T
= (a2+wz)‘};(f):a 2
/A
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11.8 Fourier Cosine and Sine Transforms
(F2|of] [ALC! S AfQl EHE2H

PROBLEM SET 11.8

HW: 4, 18
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® Complex Form of the Fourier Integral (F2|0j] M 22| AT Al)

o0

f(x)= j [A(w)cos wx + B(w)sin wx dw

o
_[f(v)coswvdv
jf sin wvdv

a||~ >1|



® Complex Form of the Fourier Integral (2|0 M 22| 5S4 A)
T Alw)= 1 T f (v)coswvdv
f(x)= j [ A(w)cos wx + B(w)sin wx dw 4 =
O B(w)= 1 j f (v)sin wvdv
T

f(x)=— 1 f[f f (v) cos(wx — WV)dV} Prove!
27

; U F(v)sin(wx— WV)dV}dW 0 e*=cosx+isinx
2 M

:i _[ f(v)e™*)dvdw Prove!
2w ° °
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® Complex Form of the Fourier Integral (F2|0j] M 22| AT Al)

1 ( l ( —iwv WX
ﬂ__[o[ﬂ_jf(v)e dv]e™ dw

T f (x)e ™ dx

T f (w)e ™ dw
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® Complex Form of the Fourier Integral (F2|0j] M 22| AT Al)

- 24 Z2|0fl M E2(Complex Fourier Integral) : f(x)=

« Z2| 0l B8 (Fourier Transform) : %(f)= f(W): 1 Tf(x)e—iwxdx

« Z2|0fl &S EH(Inverse Fourier Transform) : f(x)=

® Existence of the Fourier Transform (52|0f| H2lo] E=X])

F(XPIXE AN BUEEIIS0/D 2 S8 7240

= f(x)2 Z2/0 HE f(w)= B0, f(w)=



11.9 Fourier Transform. Discrete
and Fast Fourier Transforms
(c|oj] ek o4k 81 = ZE|of] HHeh)

m Ex. 1 Fourier Transform
x| <10 A f(x)=10113 1 01212 22U E f(x)=02!




m Ex. 1 Fourier Transform
x| <10l f(x)=101D 10 01219 F2HIA = f(x)=02! &

1 e—iwx 1

—iwxdX _

-1

A 1 1
f(W):ﬁ_jle x/go—iw

_=2isinw |2 sinw
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® Linearity. Fourier Transform of Derivatives
- Zp|0j| H3lo| M

OO
Tl (f BBt &S 01 AOICE F(af +bg)=ad(f)+bF(g)

= F{'(x)=iwgF{f (x), F{"(x)}=—w’F{f(x)}  Prove!



( 11.9 Fourier Transform. Discrete

and Fast Fourier Transforms
(F2|0f] tHe2tk o4k 8l 1= ZEE|0f| EH2h

m Ex. 3 Application of the Operational Formular (9)
xe 2 Z2| 0l HES P52k

fi(e‘axz ): L o (a>0)

J2a




mEx 3 Applicatio
xe ™ o] Ze|of &
1

fi(e‘aX2 ): Ee

of the Operational Formular (9)

= —tolcth




® Convolution (8 3)

o0

8t Z(Convolution) : (f *g)x)= [ f(p)g(x— p)ip =_];f(><— p)g(p)p

L — |
—00

- Convolution Theorem (gt = ™))

stae f(x)2t g(x)zr TEH0|1, RS0, xBAUN BURE IS
75()#(g)

#(f+g)=v22%(f)%(9)  Prove using x-p=q

U
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