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3.3.1. Chuéi Fourier
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Vay tap tin hi€u trén la khong gian tin hi€u truc giao.
0 Dung két qua phan trudce ta ¢6 biéu dién chudi Fourier cho f(t)
trong khoang t,<t<t,+T,
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3.3.1. Chudi Fourier

 Chuo1 Fourier cho tin hi€u tuan hoan:

- : 1 ¢t+T, _
Taco: f(ty=) D,e™™ véi Dn=T— f(t)e "' dt
t
n=-—oo 0

chi dung trong khoang t,<t<t,+T,. Trén toan truc tho1 gian:

p(1= 2. D™ = p(t+T,)= Y D, "™ = (1)

n=—0o0 N=—o0

Suy ra chuo1 Fourier bi€u di€n cho tin hi¢u tuan hoan. Tom Ilai,
néu {(t) tudn hoan vdi chu ky T, s€ dugc bi€u dién boi chudi
Fourier nhu sau:

f(t): Z Dnejnoaot D :L f(t)e—jna)otdt © =
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3.3.1. Chudi Fourier

0 Vi du: tim chudi Fourier biéu dién cho TH tuan hoan nhu hinh v&
1t f(t)
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> f(t)= Z %sinc(n%j e
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3.3.1. Chudi Fourier

0 Chuoi Fourier luong giac: trong truomg hop f(t) 1a tin hiéu thuc

f(t)=f* (1) n=—> f(t)= Z Dnejncoot _ Z D:e—jnwot _ Z Dinejn%t

n=—0o n=—0o n=—0o

> D = Dfn [ — DZ =D__

chuo1 Fourier duoc viét la1 nhu sau:

f(t):DO + Z (Dnejnmot 4 D_ne—jnmot ) :Do n Z (Dnejncoot n D:e—jnmot)
n=1 n=1

f(ty=C, + D>_C,cos(nm,t+6,)
> n=1
C,=D,; C.=2ID_|; 0. =2D_




3.3.1. Chuéi Fourier

0 Pho cua tin hiéu tuan hoan: chudi Fourier biéu dién tin hiéu tuan
hoan thanh tong cac thanh phan tan so. Phan bo gia tri cta cac
thanh phan trén thang tan so goi 1a pho tan s6 (thuong goi 1a pho)
tin hiéu. Trong truong hop tong quat ngudi ta dung pho bién do va
pho pha.
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3.3.2. Diéu kién ton tai chuoi Fourier

0 Céc tin hiéu tuan hoan co ning luong trong 1 chu ky hiru han déu
c6 thé bicu dién bang chudi Fourier (D, hitu han & ning luong sai
s6 bang 0). Thuc té f(t) & chudi Fourier s& khong c6 su phan biét
d6i véi cac hé thong vat 1y vi chiing dap ung trén co s ning lugng

0 Diéu kién Dirichlet: chudi Fourier hoi tu vé 214 tr1 trung binh tai
diém gian doan

= Dicu kién 1: L f(t)|dt<co w==> D, hitu han

f(t)=1/t; 0<t <1 ®==> Khong théa dicu kién 1
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3.3.2. Diéu kién ton tai chuoi Fourier

= P1éu kién 2: ¢6 s6 cuc dai va cuc tiéu hiru han trong 1 chu ky

Ex: f(t)=sin(2 z/t); 0<t <1 m=—=> Thoa DK 1 nhung khong théa 2
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= Piéu kién 3: c6 sb diém g1an doan va gia tr1 gian doan l1a hiru han
trong 1 chu ky

—|—|_L‘:;—I—|_|1 —LI.,J- n——> Khong thoa DK 3
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3.3.2. Diéu kién ton tai chuoi Fourier

d Hién tuong Gibbs: phdt hién: nha vat 1y Michelson = gidai thich:
nha toan hoc Gibbs

TN,




3.3.3. Cac tinh chat ciia chudi Fourier

0 Tinh tuyén tinh:
f,(t)y<> D,
£.()<>D, } n—> f(t)=k, 1, (t)+k,t,(t) < D _ =k D,  +k,D,
[ Phép dich thot gian:
f(it) <> D, ==>f(t—t,) <> e "D,
1 Phép dao thot gian:
f(t) > D, =>f(—t)«<> D,
[ Phép ty 1€ thon gian:

f(t) <> D, ===> f(at) <> D,; fat}= ) D """



3.3.3. Cac tinh chat ciia chudi Fourier

 Nhan 2 tin hiéu:
f,(t) < Dy, -
f ()5 D, } = f(t)=f,()f,(t) <> D, —l; D, D,

A Lién hi€p phtrc:
f(t)y<> D, => f (t)<>D"_

A Dinh 1y Parseval :

o0

1
P = [ Ift0fdt=3 D,



3.4. Chudi Fourier va hé thong LTI

0 Xét hé thong LTI vé6i dap tmg xung 1 h(t)

t® = ht) Pvy®

va f(t) 12 tin hiéu tuan hoan thda diéu kién Dirichlet. Khi d6 c6 thé
biéu dién f(t) thanh chuoi Fourier 1a tong cta cac thanh phan TS emeot

f(t)= i D, e

i=> y(t)=f(t) *h(t)= > D, [e"™" *h(t)]
[II]|:> Y(t): Z Dn I_OO h(T)ejnwo (t—T)dT _ Z Dn |:I_OO h(T)e—jncoordTi| ejnoaot

i=—>| y(t)= i D _H(no,)e"" H(w)= _EO h(t)e™'dt

n=—00




3.4. Chubi Fourier va hé thong LTI

0 Nhan xét vé dap tmg cua hé thong LTI véi tin hiéu tuan hoan

= y(t) cling dugc biéu dién dudi dang chudi Fourier véi cac hé o 1a
D _H(nw,) = y(t) 1a tin hiéu tudn hoan cing tan s6 véi f(t)

= Céc thanh phan tan s6 khac nhau cua f(t) khi qua HT LTI sé& bi thay
d6i khac nhau vé bién d6 va pha tuy thudc vao H(w) = HT LTI
dong vai tro 1a moét bo chon loc tan so; H(w): dap ting tan so.
3 Vi du: x4c dinh chudi Fourier ctia ngd ra HT LTI c6 dap ung xung
h(t)=e2tu(t) voi ngd vao f(t) nhu vi du phan 3.3.1 ¢6 T=n
1

flo=3 %sinc(“{jej“%t O B

- | . nz )\ o,
=> y(t)= Z 6(1-3n) SlnC(Tj S



