300 g‘hll\,: Fourier & bai toan xac 14p chu -r\_‘\\/
<*Ham tuan hoan
f@)=ft+n ) T : chu ky co ban

“*Trong mach xac lap chu ky cac dap wng va Kich
thich la c6 cung chu ky

“*Phan loai & cach phan tich

Mach tuan hoan sin: — anh phirc

Mach tuan hoan khéng sin: — khai trién Fourier — xép
chong trong mién t
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(J

<*Ham tuan hoan
fM)=f(t+n J  * T:chuky coban

<+ Khai trién Fourier lwgng giac

+00

a )
f(t) = ?O + > [a, cos(ne,t) + b, sin(ne,t)]
n=1
27 XA \
Wy = T tan sO co ban.
Na,  hoa tan, song hai.

a, ,a,, b, : cac hing so.
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3.0,

' ”

K hal

< Khai trién Fourier lwgng giac

+00

f(t) = % + > [a, cos(ne,t) +b, sin(ne,t)]

n=1

T/2

< j f (t)dt

—T/2
T/2

—T/2
T/2

—T/2

=— j f (t) cos(na,t)dt

=< j f (t)sin(na,t)dt

CuuDuon

gThanCong.com

Ham sé chan
f(t)=1(-t)>b =0

Ham s6 1é :
f(t)=—1f(-t)>a,=a, =0

https://fb.com/tailieudientucntt
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\O ’d -

.1 K hail trien Fo

(J'a
L\

<*Ham sbé chin

f(t)=f(~t) >b =0

=400

f(t)——O + " a, cos(nawgt)

n=1

T/2

——j f (t)dt

T/2

— J' f (t) cos(na,t)dt

CuuDuongThanCong.com
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I8 Khai trién Fourier y
“*Ham so Ié

f(t)=—f(—t) >a, —a =0 \ /\ /.
\V4

f(t)= ibn sin(Na,t)

T/2 — —

4 .
b, = ! f (t)sin(na,t)dt

Bai giang Giai tich Mach 2015 5
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p-

(

“*Ham ban song

-
JORSMESY

f(t)= i [a, cos(na,t) +b, sin(na,t) |

n=1
n=2k+1

T/2

a =$ j f(t)cos(na,t)dt (N =2k +1)
0

T/2

bn=Ti ! f()sin(nat)dt  (n=2k+1)

CuuDuongThanCong.com
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&l trien Fourier ¢ Cac L& \iwty_u_g
“*S0ng vuong A‘fl
f,(t) ham I¢ = AA
f (1) = —sin(na,t
72 7 I (0 ;nn (Noyt)
n=2k+1
-A
T/2 T/2
: —Ccos(naw,t
b, = | Asin(nayt)dt = A (Z60()
T3 T N, ;
- 2A(-cos(nz)+1) 4A
) N7z B Nz n=2k+1

CuuDuongThanCong.com
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Knal UJ‘JS i er ¢ CAC 1) 17 j_\%_w_g
“*Song tam giac
f,(t) ham I¢
4 T/4 4A - T/2 —4A ] -
b, :?{l (?tj3|n(na)ot)dt+f[4(?(t—7)jsm(na)ot)dt
( _ T/4 )
{—t cos(na,t) N sm(na)ot)}
_16A N, (nwy)” |, |

(t—%)cos(nayt)  sin(nayt)

T/2

_ {
CuubDuongThanCong.com

N, (ne,)®

}T/4,
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<1 val Il ng aduny
f,(t)= > ——sin(%E)sin(nwt)
n:nZT<1+l
{—Qcos(”gf)+sin(f‘2’fz)} N
16 A e, (Nay,) 8A .
bn: 2 3 e > 2Slﬂ(nT”)
T | cos(y) _sin(nz) —sin(y) N7z
k N, (na)o)2 J
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Kinail trien Fou

f(t) ham 1

T/2

~ 8A | —tcos(na,t)

— —2A _
_4 j (—tjsm(na)ot)dt f,(t) =nZ—cos(n7r)sm(na)ot)

T2
T N,

_ 8A| —5cos(nr)

T2
T° No,

CuubDuongThanCong.com

~ nrx
n Neot T /2
S ( 0)02)
(na)O) o
+S|n(n7r2) _ 22A cos(nr)
(nwy)” | nx
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camltalioudiant

Al trien Fourier cua cac ham thong
Nl < 4A .
f.(t) = —sin(ha,t
— A 1() ; N ( o)
n=2k+1
T2 T 3 e
A f (t) =2 (sm(a)ot)+sm( @) +S'”(5“)0t) +j
Al = 8A
\-T/4 N2 /- 1:2(1:):;nz”2 sin(F) sin(Nat)
“T/2 T4 \/T " _
A f (1) = (sm( t)_Sln(32a)0’[) +Sln(52(o0t) _j
3 5
Af3 400 _ZA -
A f(t) = Z—cos(mz) sin(na,t)
/ =1 N7
-T/2 T/2| T .
¢ (t) B Sm(%t) _ sin(2am,t) N sin(3w,t) -
A 2 3
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21 Khat t¥ién F
u\g‘u_ J\.”.J’«; L1 A% A} _

(J

< Khai trién Fourier dang song hai

Dang song hai cosin | f (t) =C, + » C, cos(ne,t + )
=1

Dang song haisin | f(t) =C, + Z C,sin(no,t+ £.)
n=1

a
Co == . C,=ya’+h’
Cé4c hé so khai trién
bn . an
o, =-arctg— ,; [, =arctg—

a b

n n
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O I hal #1488 :
utf‘:‘u_‘ I\“:id &1 AN A1 B

< Khai trién Fourier dang mii phirc | f (t) = i [')n o inoyt

Cac hé so khai trién phurc

Quan hé véi cac hé
sb ciia khai trién
leong giac va khai
trién hai

CuuDuongThanCong.com

N=—00

° 1 % _ t
_ — JNay
Dn_TI f (t)e "t
Do =C, =2
2
[.)n _ a — Jb _G, Za.
2 2
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>
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Phi

“*Pho tan so La biéu dién d6 thi cac hé sé chudi Fourier.
a) Pho tan sé mét phia biéu dién chuoi Fourier dang -

f(t)=C,+ > C,cos(nat+e,)
n=1

f(t)=C,+ > C,sin(nayt+ 3,
n=1

Pho bién @0 : biéu dién C,, theo n .
Pho pha : biéu dién o, , B, theon .
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N A

Phd tén s

9

) (O)
@.

ING

(1) v

(J

“*Pho tan so La biéu dién d6 thi cac hé sé chudi Fourier.
b) Phé tan so hai phia biéu dien chuoi Fourier dang :

ft)=3 Dyer

N=—00

»Pho bién do : biéu dién |D,| theon .

Pho bién d6 nhan truc tung lam truc doi xtng.
»>Pho pha : biéu dién ZD,, theon .

Pho pha nhan goc toa do 1am tAm doi xtng.

v" Cd hai logi phé c6 cuing thong tin
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=

¥idu pho b

Khai trién luong giac

f= 3 Lsin(nayt)

n=1 nz
(n=2k+1)

Va Kkhal trién phuc D 4

Phd bién do 1

CuuDuongThanCong.com
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9

0) 9 AF.. :.‘ Y \ » K o8
eS 1ruyen tin hiéu tuan hoan qua mach tuyén tinis

(4

Bai toan: Cho mach :

Tim dap ung xac lap y(t) ?

Mach
@) xit) tuyén ———p
Tin hiéu tinh yit)

tudn hoan

Phwong phap phan tich : Xép chong trong mién tan so.
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9 O 9 Tr . ST WY : - |
Yool TUyYe©n tin nieu tuan noan qua mac Emnm lming

«»Xép chong trong mién tan so

1. Tim chuoi Fourier cta x(t) :
X(t) =X, + Y X, cos(Nat +¢,)
n=1

2. TimY, : dap ung DC.

> CO thé thay o = 0 trong biéu thirc ham truyén dat tan so
H(jow) hay tien hanh bai toan giai tich mach xac lap DC.
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9 O 9 'U“‘ :.‘ Y. . ! ’< ok + “
O oVed rTUvYER tin H_t' 1 tuall Noan qua macin tuycin thins

«»Xép chong trong mién tan so

3. Tim vecto phtrc cua hai:

X Mach
» Thay ® = nw, trong 0 tuyén
bicu thirc ham truyén dat ("YX, cos(@t+¢,) | tinh
tan s6 H(jo) , hay giai
tich mach phic khi cho o
® =Ny . d:)xn cos(Na,t +¢,) | H(jnw,)

Y =H(jnw,).X. =Y Ly

Hoc y(t)

> Pap ung can tim . N
6 dang : y(t) =Y, + nZ;Yn cos(Nayt + )
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.4 Cong suat tron ach khone sin

“* Cho mot nhanh co ap , dong la tin hiéu khong sin
u(t) =U,. + Zun cos(Naw,t + @)

i(t) =1, + Z | cos(maw,t + @, )

a) Cong sudr tac dung P [W] :

1 o L
P = ?ju(t).l(t)dt =) |P=U_,.l. +Z§Un|” COS(@y, — @in)
0 n=1

P = Py + ZP(hai)
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9 O

A A ~
.4 Cong suat trong mach khong sin

0) Trihiéu dung cua tin hiéu (RMS) :

< Cho tin hiéu khong sin c6 khai trién chudi Fourier :

u(t) =Upe + > U, cos(nat + ¢, )
n=1

1 0
«» Tri hiéu dung (RMS value) : U = USC -I—EZUf
-1

< Trén phan tir mach:

(1 Pr = Rl =2
+ u(t) - PP =0
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e.4 Cong suat trong mach Khong §

¢) Cong suat phan khang Q [Var] :

<+ Trén mot nhanh bat k¥ :

0

Q = Z% UnIn Sin(@Un _(oln) [Var]

n=1

«* Trén han tr mach:
l(t)
—{ |o

SN

Z% @OL)Iﬁ - Z% nU

n=1 n=1

[Var]

o

o0

QC . _Z% mlﬁ@

n=1

+ u(t) -

= —ii(na)OC)Uﬁ [Var]

//\

QR:O
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OIIY suatl U D MAacCil KNOong sin

congsuar SvaT [VA]
<% COng suit biéu kién S [VA] S =Ugyslrws

S=[lU.. +£ZU§ 12, +12 |12
2n=1 2n=1

<% COng suat méo dang T [VA] : c6 mot sb hai chi ton
tai & u(t) hay i(t), ma khi thay doi bién do cta ching , S
thay d6i nhung P va Q khdng doi. Nguoi ta dua ra khai
niém cong suat méo dang.

T :\/Sz_Pz_Qz

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

9
-

0, | B - - C : v » Be > Ra = . w 2B
4 Cong suat trong mach | <hon

4 p— , —

(J

e) Cac hé so dic trung

A A A A " P
“* H¢ s0 cong suat cos (p.f):|COS @ = pf — 3
, F RMS Value
2o LIA A : — RMS __
* HE s dang: kf = Average Value
) F Peak Value
o N _ — _max —
< HE s0 dinh k : kp Fous  RMS Value
, k — F (rRMS)
“* H¢ s6 méo dang:  Frms
® AA \ A 1 ¢ k — Fn(RMS)
%+ Hé s6 ham lugng hai th n : N7 Foye
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0 ~ 3 ‘ ” ’ \ - - e -
v _/L N - : 1N 1 Al JI- @I _‘\_\/

U e Y = = ME B BN B . -

*.'Blen doi Fourier
Bién d6i Fourier cho tin hiéu khong tuan hoan f(t) : 1a
Mot cong cu toan ¢O pham vi ap dung rat 1én trong cac
bai toan ky thuat , né duoc dinh nghia 1a mot cap bién
do1 thuan — nguoc nhu sau :

F(w) = j f (t).e dt
va : 1_0000

f(t)=— | F(w)e'do

0= j (@)

Pé co bién d6i Fourier, tin hiéu f(t) cling phai thoa méan
diéu kién Dirichlets.
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B Bién doi Foueier &Mach khong chu k¥
< « X > \ Af t
“*Pac diém cia ham F(o) . ®
F(w) =|F(w)|e'” g
-5 5 t
Pho tan so : 1 F(w)
> Pho bién do:
biéu dién |[F(jo)| theo o . F(@)=7sinc(4)

»  Phopha: N »
biéu dién o(®) theo ® . N e RO

Pho bién dé va phé pha ciia tin
Niéu khong tuan hoan la cac ﬁ\
nam lién tuc theo w . ~ ~
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v
R EREIfRwe A - \ . » ‘ 9 a Amese nk -
RSN Q01 Fourier &aviacn i |

o

9
O
< CAac tinh chat cta bién d6i Fourier

Vi F(w) = P(o) + jQ(o) thi P(®) la ham chan theo
tan s6 ® va Q(m) 12 ham I¢ theo tan sb o.

=Tuyén tinh (Linearity)

a.f (t)+b.f,(t) © aF(w)+b.F (o)

=Neén tin hi¢u (Time scaling):

f(at)al.F[gj

a a
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J

0 D)"’/\
Dki _JH\._,_

(P

e Ny = = "y e 8 8BNS — S A 2T

< CAac tinh chat cta bién d6i Fourier

=Tré tin hiéu (Time shifting)
f(t—t) < F(w)e
=Diéu ché (Modulation):

! f(t) & F(w-w,)

=Dao ham trong mién thoi gian

=Tich phan trong mién thoi gian )
jf(r)df@ji.F(a))m.F(o Jw) FO=]fod
) —0

—00
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9 Bi

Al ~ y . o | s B . \ ~ B ,
EESIen dol Fouriler &viach kKhong chu k¥

< Ca4c tinh chat ciia bién d6i Fourier
=Tich chap trong mién thoi gian:
L)* ) = | f,(0).f,t-7)dr = F(0).F (@)

—Q0

*Dinh 1y Parseval (Parseval’s Theorem):cho ta mot sy lién
hé glu:a nang luong ¢ mién thot gian va nang lugng trong
mién tan so.

I fz(t)dt:iﬂF(a))fda)
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“*Bién doi Fourier cia cac ham thong dung

Ham goc Anh Fourier

1(t) _i+7t5(a))

jo
o(t) 1
1 (nguon DC) 271t8(®)
et 1(t) 1_

a+ jw
sgn(t) i

jeo

CuuDuongThanCong.com
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“*Bién doi Fourier cia cac ham thong dung

Ham goc Anh Fourier

Ham AC : cos(mgt) 7| (w— ) +S(w+ )]

Ham AC : sin(o,t) —jz[d(w-w,))-5(0+ay,)]

Ham qua do AC : Ty Jo
cos(m,t).1(t) ?5((0_%) ol )]s wg — "

Ham qua d§ AC : 7 @

. 0
sin(o,t).1(t) —15[5(0)—@0)—5(a)+wo)]+ 0, —0°
Ham mi hai phia 20

—a‘t‘

€ a’ + @’
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z ,
D ‘ Y = = y om o ’_ N / ’ r Ra A
o BIEN : r &Mac

Ol rouricr iviacCn nnong cungy _’r\_y
“*Phan tich mach ¢6 kich thich khong chu ky

(P

Truyén tin hiéu qua mach X (t)—» Machdien | _ vty
S tuyén tinh

tuyén tinh:

*Chuyén sang mién ®

=Tinh Y(jo) = K(jo).X(jo) Bien doi | Fourier

=Bién do6i nguoc tim y(t).

Luu § - khong c6 khai nigm  X@—  Klo) == Y(®)
diéu kién dau nhw Khi tinh
trong mién thoi gian !
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[“)‘A -~ @ \ \ N \)

Vid 2Q) 0,5uF
! — Wi,
Tim dap ing xac 1ap u(t) khi |
e(t) = 10cos(2t) V C.) e(t) 1H 102 u(t)
Glai —
Ham truyén mach ¢ mién tan so
2
] Q
K(iw)=
(jo) 30° - jdo -4

Anh Fourier cia tac dong :  E(o) =107|8(0-2)+6(w+2)]

1070° [ 5 (00— 2) + 5 (0 + 2) ]

Tinhieuramién tans6 : U (w) = _
30° — j4o -4
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1070° [5 (0 —2) + 5 (w0 + 2) ]

U(w) =
(@) 30° — j4w—4

Tim ham QOA,C Sut)y=7" {U (a))} = ZL T U(w)e'”dw
T —00

Luuyla: j5(cf)—a)o)ej“)tda)=ej”Ot
5(22) i, 5(-2%) e 20 i 20 o2t

T3(2)-j8-4  3(-29)+j8-4 :”(t)zsa—j)e T8+ )

u(t) = ——=cos(2t + 45°) =1, 768 cos(2t + 45°
(t) = 2\/— ( ) = ( )
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9 0 D& - X \ o3 . ‘ ) s Ay nk -
EESIen dol Fourier &Mach kKhong chu K%

L -

“*Vidu
Tim dép tmg qué do u(t) khi 1 '
e(t) = 5e2L1(t) V tley 10Q % U(f)
Giai _
Ham truyén mach & mién tan so :
K(jo) = —— =
+ JoL 10+ Jw
Anh Fourier Cua tdc dong: E(w)= 5_
Tin hiéu ra mién tan s6 : than cc 2+ J;‘)
V(@) =K{jo)E(w)= 8 2—|—ja)_10—|—ja)j

Vay : u(t)=6,25(e —e™*).1(t)V
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