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Jongho Lee (B) ’@’
Assistant Professor /

(O Department of Electrical and Computer Engineering

( ax4b) e Naﬁgg)unive'ﬂqc ) .*F(l"h ) )V“SW

Tlme domain r

5 y /"Y " Ly

ot J:l« /Jg; 1@("'\

0 A

. =
recE(E) & { 1, if |t]<1/2 A/L/ /,&»L 2

0, otherwise r
sinc(t) £ sin(mt) /nt /,,1 \1[9, I
[y
e—:rirf:2 {
Slnzﬂ:fot — exp(+i2mfot)—exp(—i2mfyt) Wﬁ
2i
A - 6
E ks | -
COSzn-fOt — exp(+52?Tfut)+exp(—£2nfut) ,7/ )fy ’\ o
2
When a > 0,
{ e~ | if t>0
0, otherwise
1
a+ j2mt (‘(K,_ M
® - ——
ooy | ) LT e
<=~ — {

g =N




Properties of Symmetry

Jongho Lee (B)
Assistant Professor
Department of Electrical and Computer Engineering
Seoul National University

A real function, f(t), is
"even function" if f(t) = f(—t)
"odd function" if f(t) = —f(-t)

A real function can be divided into even and odd parts of the function
feven(t) = {f(t) + f(—1)}/2
foaa(® = {f(t) — f(-1)}/2

A function, f(x), is

"real function" if f(t) = f*(t)
"imaginary function" if f(t) = —f*(t)

A function, f(x), is
"Hermitian function" if f*(t) = f(—t)
"Anti-hermitian function"  if f*(t) = —f(-t)

Hermitian means real part of the function is even and imaginary part is odd
f(t) = a(t) + ib(t)
where a(t) and b(t) are real functions
a(t) = a(-t)
b(t) = —b(-t)

Fourier transform of a real function, h(t), is Hermitian
H*(f) = H(-H)
And
h(t) = hepen(t) + hoaa(t)
FT{heyen (D)} = Re{H(f)} = Re{H(-)}
FT{hogq()} = Im{H(D)} = —Im{H(-D}
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Signals

Jongho Lee (B)
Assistant Professor
Department of Electrical and Computer Engineering
Seoul National University

Time domain Fourier domain

6(t)

§(at)

efz’i’[fot

1, if |t]<1/2

rect(t) £ .
(t) { 0, otherwise

A(t) = rect(t) x rect(t)

sinc(t) £ sin(nt) /nt

—
e‘.'rt

exp(+i2mfyt)—exp(—i2mfyt)
2i

sin2nfyt =

exp(+i2mfot)+exp(—i2mfyt)

cos2nfyt = .
When a > 0, |
{ g% if t>0
0, otherwise
1
a+ j2nt
M(e) 2 Z 8t — k)
k= —oo
! I11 (t)
T i b

f(at)




Fourier Transform Pairs

Jongho Lee (B)

Assistant Professor
Department of Electrical and Computer Engineering
Seoul National University

Time/Space domain

Fourier domain

5(t) 1
5(t — tO) e —i2nfty
1 6(f)
g/ anlat (f — fo)
. 1 if |t]<1/2 sinef .
rect(t) £ {0, otherwise nf Sen()
e-ntz e_n.fz
sin2nfit 5(f—fo)2—i5(f+fo)
T 8(f = fo) 42- 5(f + fo)
1
a+j2nf
When a > 0, 1
e-at if £>0 Magnitude: - :
{ 0, otherwise \/a + (2
2nf
Phase: —tan‘l(T)

M) £ Zw 5t —k)
k= —oo

II(f)

f(at)

1
EF(E)
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Properties of Symmetry

Jongho Lee (B)
Assistant Professor
Department of Electrical and Computer Engineering
Seoul National University

A real function, f(t). is
"even function" if f(t) = f(—t)
"odd function" if f(t) = —f(—t)

A real function can be divided into even and odd parts of the function
feven(t) = {f(t) + f(_t)]/z
foaa( = {f() — f(=1)}/2

A function, f(x), is

"real function" if f(t)=F(t)
"imaginary function" if f(t) = —f*(t)

A function, f(x), is
"Hermitian function" if f*(t) = f(—t)
"Anti-hermitian function"  if f*(t) = —f(—t)

Hermitian means real part of the function is even and imaginary part is odd
f(t) = a(t) + ib(t)
where a(t) and b(t) are real functions
a(t) = a(—t)
b(t) = —b(-t)

Fourier transform of a real function, h(t), is Hermitian
H*(f) = H(-D
And
h(t) = heyen(t) + hoaa(t)
FT{heyen ()} = Re{H()} = Re{H(-)}
FT{hyqa()} = Im{H(D} = —Im{H(-D)}
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2D Fourier Transform Pairs

Jongho Lee (B)

Assistant Professor
Department of Electrical and Computer Engineering
Seoul National University
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