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Ll Ham tuan hoan

Dinh nghia 1.1

ham f(t) goi 13 tuan hoan

néu va chi néu ton tai s6 duong T sao cho
f(t+T) = 1(t)

véi moi t trong mién xac dinh cua f(t)

T go1 la chu ky (chu ky co ban )
Phan loai:

f(t) tuan hoan sin

f(t) tuan hoan khong sin
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N al Le T daw a o A LA had
b2 Chuol Fourier cua ham tuan hoan

Chuoi Fourier cia ham tuian hoan f(t) chuky T 1a :

a, = :
f(t) = ?0 + E (a, cos naw,t +b_sin na,t)
n=1

V6i: n =12 ...
®, = 2n/T = tan s cd badn

, A A . o A2 = c c
ay, a,,b,=cac hé so khai tri€n chuoi Fourier .



~

(O ——

G14 tr1 cac tich phdan xac dinh

)7 )7

_[ cos(ma,t) = j sin(na,t)dt =0 vm,n

% %

)7

_[ cos(ma,t)sin(nw,t)dt =0 vm,n

%

A 0 m = n
_[ cos(ma,t) cos(nw,t)dt =4 T

2z z M
A 0 m=n
j sin(may,t) sin(nayt)dt = { T

_% \E M =n
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a, .
f(t) = ?0 + > (@, cos nay,t + b, sin na,t)
n=1

v v
j cos(Ma,t) = j sin(ne,t)dt =0  vm,n
5 oz
T/
a, = j f (t)dt

[
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a — :
f(t) = ?0 + > (@, cos nay,t + b, sin na,t)
n=1

Yz

J' cos(ma,t) sin(new,t)dt =0 vYm,n
V%

P 0 m = N

_[ cos(ma,t) cos(nNaw t)dt =< T
) > m=n

5 V2
a_ = j f (t) cos(na,t)dt
L7
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a A :
f(t) = ?0 + > (@, cos nay,t + b, sin na,t)
n=1
75
_f cos(ma,t) sin(naw,t)dt =0 vYm,n
Sz
v 0 m # N
j sin(may,t) sin(na,t)dt =4 T
Ly > m=n

5 /2
b = j f (t)sin(ne,t)dt
a7



= Pinh ly 1.1: (Binh ly Dirichlet)

Néu ham f tuan hoan chu ky T va thoa diéu kién Dirichlet
trén mot khoang |
Thi chudi Fourier cua f hoi tu vé :

o f(t) neuflién tyctait.

1 ,
o E[ f(t)+f(t)| néufgian doan tait



Vil du tim chuoi Fourier

a) Xac dinh chudi Fourier ? >
b) Kiém lai dung MATLAB ?

~1 0 1 2 3 rs)
T
< Chu ky va tan sb co ban: T=3 @ =27/T=2x/3
r 0

«»Céc hé so chuoi Fourier: a, =2,

a =—sin—-I|p =—
" onm 3 noonm

3 . 4nn 3 {1 4nﬂJ

dnr 2n7zt 3 dnz ) . 2nxt
:>f ty=1+ ——SINn——CO0S 1—cos—— |SIn——
0= Z{ 3 3 ( 3 j }
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Vi du tim chuol Fourier
pi = 3.14159; N =100; T=3; a0 = 1; 25 '
w0 = 2*pi/T; J
t = linspace(0,2*T,600): 2p I
for n=1:N
a(n)= (3/(n*pi))*sin(4*n*pi/3); =l
b(n)= (3/(n*pi))*(1 - cos(4*n*pi/3)); |
end
for i=1:length(t) = g5l
(i) = a0; T
for n=1:length(a) ql
f(i) = f(i) + a(n)*cos(n*wO*t(i)) +
b(n)*sin(n*wO*t(i)); 05l
end
end At b r—w
plot(t,f,'black’);
xlabel('t(s)"); 15 1 ; ; '

ylabel('f(t)");




Vi du tim ci

‘Ourier

= Tim chuoi Fourier cua cac ham sau

a) f(t)=1

b) f(t)=4-t°

= Két qua

—7<t<0

T =21
O0<t<rnx
—-2<t<2 ;T=4

' = 2N
f(t)zlJrsmt_ZZcos t

T(t)=

2 1%~ 4n°-1

8 16 & (D™  nat
3t C0S—
72' = nN

2




Budc nhay cua mot ham:

1 £ A Ea 2% o X ¥ {al £ e A 2 B wLia
IS Cac cong thue Khac de tinh cac he So Foulrier

i)

fi(t,-)
f(a+) f(b-)

a ) t; b
/,J W J v
f(t,+) e +)

“ Pinh nghia :

Budc nhay cua mot ham f tai t 1a:| I, = f(t,*) — (t)

Néu f(t) gian doan tai t, thi J, #0
Néu f(t) lién tuc tai t, thi J, = 0
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+Dinh Iy 1.2:

Néu f [a ham tuan hoan chu ky T, thda diéu kién Dirichlet

va c0 m bwéc nhay Jq, J,, ..., J,, tai m diém gian doan
t, <t, <..<t,trong mét khoang chu ky ntra h& [a, a + T)
thi:

a :———b-——— J. sin(nw.t
" no, nﬂkzl‘ (Neogty)

(n=1,2,..)
(b, = hé so chudi Fourier ctia ham )
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. ~ 9 " A w : i BA Af ) "" 3 ) ~ \ < -n
| cong thure 1ap de tinh cac he so Fourier

Y

+Dinh Iy 1.3:

Néu f [a ham tuan hoan chu ky T, thda diéu kién Dirichlet

va c0 m bwéc nhay Jq, J,, ..., J,, tai m diém gian doan
t, <t, <..<t,trong mét khoang chu ky ntra h& [a, a + T)
thi:

1 . 1
b =—a +— ) J, cos(nw.t
n na)o n nﬂ'é k ( Ok)

(n=1,2,...)

(a, = hé sb chudi Fourier ciia ham )
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Vi au tiim Khal trien Fourier dung cong thure 1ap

(4

Xéac dinh cé&c hé s6 chudi Fourier ciia ham tuan hoan ma
dinh nghia trong 1 chu ky la

1 —2<t<-1 f(ti
0 -1<t<O
f(t) =+
1 O<t<l 21 -1 0 1 2
0 l<t<?2 B _




k [ 1] 2] 3] 4
t | 2 | -1 0 | 1
|l 1] 1] 1|1

f()=0 = a,’=h,’=0

Wi au tim Khal trien Fourier dung cong thue 1ap
1
f(t)A f(t)n
1
0 I > 2 1 o0 1 2 Y
1

Bang cac di€m gian doan t, va budc nhay J,
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¥ au tim kKhal trien

: J 3 g L
cr aung cong tnuc iap

K 1 2 3 4
tw | -2 | -1 | 0 | 1
Je | -1 1 1 -1
-1 . 1 & .
=, —— Y3, sin(neyt
a o m; sin(nat, )
h - a +iiJ cos(Nat, )
n N, Conria ‘ o
a, = —2b, | (-2)sin A, @ysin T | g)5in 7O (—1)sin—nﬂ(1)}
N7z Nz 9
b, :iar'] +i (-1)cos n7(=2) +(1)cos n7(-)) + (1) cos n7(0) +(-1)cos nz) (1)}
N7z Nz | 9 9
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Vi au tim Khal trién FouFrier dung cong thue iap

2 . Nr

a =—-:In (n=2k+1)
ncr 2
2

b =— (n=2k +1)
Nz

Doi véi a, ta tinh tryc tiép
1| ¢ 1
8 = E{ [ (-Ddt+ | (1)dt} =0
_2 0

Chudi Fourier cua f(t) 1a :

f(t):g Z 1{sinn—ﬂc:osn—ﬂt+sinn—ﬂt}
T 5 N 2 2 2
n=2k+1
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Vi au tim Khal trien Fourier dung cong thie Iap

Xac dinh cac hé sb chudi Fourier gl
dung cong thirc lap ?
0 n 2=
% Xéac dinh f*(1), t, va J.:
| f;(t) tk '[1:0 tZZTC
LT J| 10 | 10
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Wi ou i Khal trien Fourier dung cong thwe 1ap

Xé&c dinh cac hé sé chudi Fourier 1oH®
dung cong thirc lap ?

0 n 2n
Gii i
. 4 LA X X - a, 1
%+ Xéac dinh cac hé so chudi Fourier: — = ?J‘ f(t)dt =5
0

a, =—--[10.sin(0) —10sin(n=z)] =0

b, =--[10.c0s(0) —10cos(n7z)] = = (eda

N7t




Wi du tim chuol Fourier

ﬂsin(na)ot)
nz

“*Song vudng A‘fl
f,(t) ham I¢ &
1() > fl(t): Z
-T/2 T/2 T n=1
n=2k+1
-A
T/2 - _cos(n t T/2
h =2 [ Asin(ne,t)dt = 4A (—cos(noy))
L T Nw, )

_ 2A(—cos(nz)+1) _4A

N7z N7z n=2k+1




Vi du tim chuoi

“*S0ng tam giac
f,(t) ham [¢é

rFourier

+00

fz (t) = Z

n=1
n=2k+1

2 2
T

SIN(LE) sin(na,t)




R tim chudi Fourler

“*S0Nng rang cwa

o f,(t) ham 1é

y

Af3

......... Al .

/
T/ZVT

-A

f (t) = iﬁcos(nﬂ)sin(na)ot)

- N«
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Vi cdu tim chuol Fourier
’1*Ch1nh luu ban ky N2

-

0 L R 374
f(t) = ? i \ m [\
/\fSirllijt C)fg { f;'zé' - —

-T/2 T/2 T

\

+00

f () =2A ':‘sin(a)ot)Jr 3
7T

n=2
(n=2k)

~COS(Na,t)




f-du tim chudi Fourier B

“*Chinh Iru toan ky Afs

f (t) =| Asin ot
>
e Tan s0 co ban w, = ?
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BAC chuoi Fouriel o dung
B Anfl fl(t) — Z ﬂsin(na)ot)
n=1 Nz
n=2k+1
T2 T12 > _
A £ (t) = (sm(a)ot) L SInGat) | S'”(zwot) " j
AfZ
Al < 8A . .
\ \re / ()= Z N2 sin() sin(nayt)
; 5 > n=1
T2\ | /| T4 \/T
A f (1) = (sm( 1)— Sln(:I:za)Ot) N Sln(552w0t) _j
Af3 +00 _ZA -
A f.(t) = Zvcos(nyz)sm(na)ot)
/ . n=1
-T/2 T/2| T 3 :
_ f(t) = E(Sin(a)ot) _ sin(2am,t) N sin(3w,t) _j
A T 2 3
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B0 hop cic khai trién cobin D

-T/2 T/2 T




r 2 o .

BERal trién chin 18 B

dy = dy,

n — anc

bn — bnI

f,(t) = HH- 1= — Db,
2
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£(t) - f(~t)
f (-t _
f.(t) = o +2 D f, (t) 5

A fc(t) A fi(t)
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