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Chuong 4: Ly thuyét chubi




4.1. Chudi sb

4.1.1. Diéu kién can va da caa chuoi hdi tu
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4.1. Chudi sb

4.1.1. Diéu kién can va du chia chudi hoi tu
Definition (Chudi sb)
Bidu thc
uptuptuzttup o (1)

dugc goi 13 chudi s6 va ky hidu 13 Y0 up,.
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4.1. Chudi sb

4.1.1. Diéu kién can va du chia chudi hoi tu
Definition (Chudi sb)
Biéu thiic
uptuptuzttup o (1)
dugc goi 13 chudi s6 va ky hidu 13 Y0 up,.

- S6 hang téng quat: uj,
- Tong riéng thi n: S, = Y} uk.
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4.1. Chudi sb

4.1.1. Diéu kién can va du chia chudi hoi tu
Definition (Chudi sb)
Biéu thiic
uptuptuzttup o (1)
dugc goi 13 chudi s6 va ky hidu 13 Y0 up,.
- S6 hang téng quat: uj,
- Tong riéng thi n: S, = Y} uk.
- Né&u ton tai lim Sp =S €R, thi ta ndi ring chudi (1) hoi
n o0

tu va cé tong la S va viét

Z u, =S.
n=1
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- Xét chudi (1) c6 téng 13 S. Phan du thit n :
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- Xét chudi (1) c6 téng 13 S. Phan du thit n :

- Néu chudi (1) khéng hdi tu, ta néi chudi (1) phan ky.
Example

Xét chudi

i aq" ! (a#0).
n=1
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- Xét chudi (1) c6 téng 13 S. Phan du thit n :

- Néu chudi (1) khéng hdi tu, ta néi chudi (1) phan ky.
Example

Xét chudi

i ag" ! = {ﬁ néu ol <1

hudi phan ky néu |q| > 1
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Theorem (Diéu kién can)
Néu chubi Y°_| u, héi tu, thi

lim u, = 0.
n—oo
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Theorem (Diéu kién can)
Néu chubi Y°_| u, héi tu, thi

lim u, = 0.
n—oo

Chi y: Néu u, — 0 thi chudi Y% ; u, phan ky.
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Theorem (Diéu kién can)
Néu chubi Y°_| u, héi tu, thi

lim u, = 0.

n—o0
Cha y: Néu u, - 0 thi chudi ¥ ; u, phan ky.
Example
Xét su hoi tu cha chudi
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Theorem (Tiéu chuan Cauchy)
Chubi Y51 up héi tu néu va chi néu véi moi e > 0 tén tai sb
ng € IN sao cho

[Un+1+ Upy2 + -+ upip| <€ Vn>ng,p>1.
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Theorem (Tiéu chuin Cauchy)

Chudi Y o1 up hoi tu néu va chi néu vdi moi € > 0 tén tai s6
ng € IN sao cho

[Un+1+ Upy2 + -+ upip| <€ Vn>ng,p>1.

Example

Xét su hoi tu cla chudi diéu hoa

3

n=1

:Ii—‘
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Tinh chat.

Vi Hitu Nhy



1. Néu Y% u, = S thi X% au, = aS véi moi a € R.

2. N&uY® ju, =S vayy v, =5 th

(o]

Z U+ vn) = 51+ S».

n:

3. Néu =% 1 |u,| hoi tu thi %, u, ciing héi tu.
4. Chudi Y00 ; u, hdi tu (hay phan ky) < Zf,o:no u, hoi tu

(hay phan ky).
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4.1.2. Chubi s6 duong. Cac tiéu chuin hoi

tu.
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4.1.2. Chubi s6 duong. Cac tiéu chuin hoi

tu.

Definition
Chudi Y57 ; up dugc goi 1a chudi s6 duong néu u, > 0 véi
moi n > 1.
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4.1.2. Chubi s6 duong. Cac tiéu chuin hoi

tu.

Definition
Chudi Y57 ; up dugc goi 1a chudi s6 duong néu u, > 0 véi
moi n > 1.

Theorem (Tiéu chuan so sdnh 1)
Xét hai chudi s6 duong Y% 1 u, va Y v, théa man

up, <v, VYn>ng.

Khi dé:
» Néu chubi Y°_ vy, hoi tu, thi chubi Y° u, héi tu.

> Néu chubi Y° 1 u, phan ky, thi chudi Y-°°_; v, phan ky.
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i 1 hoi tu néu a > 1,
14

1 n phan ky néu a < 1.
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Cha v:

Xét chudi Riemann:

Example
Xét su hdi tu cha cac chudi sau:

[ee]
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Theorem (Tiéu chusn so sénh 2)

Xét hai chubi s6 duong Y21 up va Y°°_1 v, théa man

k= lim 2 € (0, +o).

n—0o0 v,

Khi d6 hai chudi s6 duong Yo i up va Y o vy hodc ciing héi
tu; hodc cting phan ky.
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Theorem (Tiéu chusn so sénh 2)

Xét hai chubi s6 duong Y21 up va Y°°_1 v, théa man

k= lim 2 € (0, +o).

n—0o0 v,

Khi d6 hai chudi s6 duong Yo i up va Y o vy hodc ciing héi
tu; hodc cting phan ky.

Example
Xét su hoi tu cha cac chudi sau:

iln (1+%) va itan%.
n—
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Theorem (Tiéu chuin D'Alembert)
Cho chudi sb duong Yoo 1 up. Gid s tén tai

. Up4+1
[ = lim 2+
n—oo  Up

Khi dé:
» Néu L < 1, thi chubi ¥ 1 u, héi tu.
» Néu L > 1, thi chudi Y51 u, phan ky.
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Theorem (Tiéu chuin D'Alembert)
Cho chudi sb duong Yoo 1 up. Gid s tén tai

. Up4+1
[ = lim 2+
n—oo  Up

Khi dé:
» Néu L < 1, thi chubi ¥ 1 u, héi tu.
» Néu L > 1, thi chudi Y51 u, phan ky.

Example
Xét su hoi tu cha cac chudi sau:

n!

n;n_ ;2"(n+1)2
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Theorem (Tiéu chuan Cauchy)
Cho chudi s6 duong Y-°°_; up,. Gid sit tén tai

L= lim up,.
n—oo

Khi dé:
» Néu L < 1, thi chudi Y521 u, héi tu.
» Néu L > 1, thi chubi ¥° 1 u, phan ky.
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Example
Xét su hoi tu cha cac chudi sau:

X /3n+2\" | & [/3n-2\"
Z<4n—{—3) v Zl(n—{—ll)'

n=1
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Theorem (Tiéu chuén tich phan)

Cho ham sb f(x) lién tuc, dudng, giam trén [1, +0) va
f(x) — 0 khi x — +o0. Dit up, = f(n).

Khi d6 chudi Y_v_1 up va tich phan suy réng [~ f(x)dx hodc
cung hoi tu; hoac cung phan ky.
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Theorem (Tiéu chuén tich phan)

Cho ham sb f(x) lién tuc, dudng, giam trén [1, +0) va
f(x) — 0 khi x — +o0. Dit up, = f(n).

Khi d6 chudi Y_v_1 up va tich phan suy réng [~ f(x)dx hodc
cung hoi tu; hoac cung phan ky.

Example

Xét su hoi tu cha cac chudi Riemann:

1
1 n*

[

(0« € R).

n
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Theorem (Tiéu chuén tich phan)

Cho ham sb f(x) lién tuc, dudng, giam trén [1, +0) va
f(x) — 0 khi x — +o0. Dit up, = f(n).

Khi d6 chudi Y_v_1 up va tich phan suy réng [~ f(x)dx hodc
cung hoi tu; hoac cung phan ky.

Example

Xét su hdi tu cla cic chudi Riemann:

1

114
1’7

[

(0« € R).

n

Két luan:
+ Néu a > 1, thi chudi hoi tu.
+ Néu a < 1, thi chudi phan ky.
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4.1.3. Hoi tu tuyét déi, ban hoi tu.
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4.1.3. Hoi tu tuyét déi, ban hoi tu.

Xét chudi Y% up, v6i up, c6 diu bt ky.
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4.1.3. Hoi tu tuyét déi, ban hoi tu.

Xét chudi Y% up, v6i up, c6 diu bt ky.

Theorem
Néu chubi Y52 1 |un| héi tu, thi chudi Yoy 1 up ciing héi tu.
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4.1.3. Hoi tu tuyét déi, ban hoi tu.

Xét chudi Y% up, v6i up, c6 diu bt ky.

Theorem

Néu chubi Y52 1 |un| héi tu, thi chudi Yoy 1 up ciing héi tu.
Example

Xét su hoi tu cha chudi

ad 2n
Z " sin

n=1
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Definition
Chubi sb Y o2 1 up dugc goi la:
> hdi tu tuyét d6i néu chudi Y% ; |u,| hdi tu.
» ban hoi tu néu néu chudi ¥ ; u, hdi tu va Y50 1 |up|
phan ky.
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4.1.4. Chudi dan diu. Tiéu chuan Leibniz.
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4.1.4. Chudi dan diu. Tiéu chuan Leibniz.

Definition
Chudi dan dau 13 chudi c6 dang:

u—wptuz—ug+--+(—=1)"tu,+--- (u, >0Vn)
hodc —wi+w—w+---+(=1)"up+--- (us >0Vn).
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4.1.4. Chudi dan diu. Tiéu chuan Leibniz.

Definition
Chudi dan dau 13 chudi c6 dang:

u—wptuz—ug+--+(—=1)"tu,+--- (u, >0Vn)
hodc —wi+w—w+---+(=1)"up+--- (us >0Vn).

Theorem (Leibniz)
Cho up > 0 va u, \, 0 khi n — 4o00. Khi dé chudi dan diu
+(m—wtuz—us+--+)

héi tu.
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Example
Xét su hdi tu, ban hdi tu va hdi tu tuyét dbi cha chudi sau

£

n=1 h
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4.2. Chudi lity thira. Chudi Taylor. Chudi

MacLaurin.

4.2.1. Chudi ham.
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4.2. Chudi lity thira. Chudi Taylor. Chudi

MacLaurin.

4.2.1. Chudi ham.

Definition
Cho d3y ham s6 f,(x) xac dinh trén (a, b). Ta goi

3 mbét chuoi ham so.
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+ Sb hang téng quét: f,(x)
+ Tong riéng tha n :

Sn(x) = an;l fi (x).

+ Diém xp € (a, b) dugc goi Ia diém héi tu (hay phan ky)
néu chudi Y% f,(x0) hdi tu (phan ky).

+ Tap cac diém hdi tu cha chudi (2) duoc goi I3 mién hdi tu
(mién xac dinh).
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Example
Tim mién héi tu cha cic chudi ham sau:

= >, COS nx > X
1. ZXn 1, 2. Zm, 3. Z—

n=1 n=1
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Xét chudi
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Xét chudi

Definition (Hoi tu déu)
Chudi ham (2) dugc goi I3 hdi tu déu trén tap D néu:
Ve > 0,dng € N sao cho

|Sntp(x) — Sn(x)| <€ Vxe€ D,Vn>nyg,p>1.
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Xét chudi

Definition (Hoi tu déu)
Chudi ham (2) dugc goi I3 hdi tu déu trén tap D néu:
Ve > 0,dng € N sao cho

|Sntp(x) — Sn(x)| <€ Vxe€ D,Vn>nyg,p>1.

Theorem (Tiéu chuin Weierstrass)
Gig st |fp(x)| < up véi moi x € D, n > 1. Khi dé

o o0
Z u, héi tu = Z fn(x) hoi tu déu trén D.
n=1 n=1
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Example
Chimg minh rang chudi ham Y% 4
héi tu déu trén RR.

COos nx

2o hoi tu tuyét doi va
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Tinh chat cda chudi ham héi tu déu.
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Tinh chat cda chudi ham héi tu déu.

Xét .
f(x):=)_ fa(x) (3)

n=1
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Tinh chat cda chudi ham héi tu déu.

Xét .
f(x):= ; fu(x) (3)

Gia str chudi (3) héi tu déu trén tap D. Khi dé:
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Tinh chat cda chudi ham héi tu déu.

Xét .
f(x):=)_ fa(x) (3)
n=1
Gia str chudi (3) héi tu déu trén tap D. Khi dé:

» Néu ham f,(x) lién tuc trén D, thi f(x) lién tuc trén D.
» Néu ham f,(x) kha vi trén D, thi f(x) ciing kha vi trén

D va
—+o00
fl(x) =) fr(x)
n=1
» N&u f,(x) kha tich trén [a, b] C D, thi f(x) kha tich trén
[a, b] va
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4.2.2. Chubi liy thira
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4.2.2. Chubi liy thira

Definition
Chuai liiy thira cé dang:

anX" = ag+aix +ax® + - Fax"+--- (4)
n=0
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4.2.2. Chubi liy thira

Definition
Chuai liiy thira cé dang:

anX" = ag+aix +ax® + - Fax"+--- (4)
n=0

Theorem (Abel)
Néu chudi liiy thira (4) hoi tu tai x = xo # 0, thi né hdi tu
tuyét doi tai moi x véi |x| < |xo|.
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4.2.2. Chubi liy thira

Definition
Chuai liiy thira cé dang:

anX" = ag+aix +ax® + - Fax"+--- (4)
n=0

Theorem (Abel)

Néu chudi liiy thira (4) hoi tu tai x = xo # 0, thi né hdi tu
tuyét doi tai moi x véi |x| < |xo|.

Corollary

Néu chubi liy thira (4) phén ky tai x = xy, thi né phan ky tai
moi x Vi |x| > |xi].

Vii Hitu Nhy Bai giang Giai tich 1



Ban kinh hoi tu.
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Ban kinh hoi tu.

Definition

Ta goi s6 R 13 ban kinh héi tu cha chudi liiy thira (4) néu
chudi (4) hdi tu tuyét dbi trong (—R, R) va phan ky trong
khodng (—o0, —R) U (R, +0).
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Xét chudi Ity thira Y00 o apx”

Theorem
Néu dit

_ - |3n—|—1| 93 o H n
o= lim hodc p = lim_ lan| | .

n—oo |ap|

Khi dé ta cé cong thiic tinh ban kinh héi tu cla chubi liy thira
(4) nhu sau:

% néu0<p<+00,
R=<0 néu p = +oo
+o0 néusz.
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Example
Tim mién hdi tu cla cic chudi sb sau:

Xn

(2n+1)
(2x+1)"
4n + 3n
(x —1)27
n!

gk

3
I
_

M2 71

3
Il
o

Mo

3
Il
)
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Tinh chit cha chudi liiy thira
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Tinh chit cha chudi liiy thira

» Chudi Ity thira Y5 5 a,x" hdi tu déu trén doan
[a,b](—R < a < b < R), R I3 ban kinh hdi tu.

» Dit S(x) := Yo anx". Khi d6 S(x) lién tuc trén
(=R, R).

» C6 thé 1Ay dao (cAp 1, cAp 2,...) ham ting sb hang clia
chudi lliy thira S(x) := Y00 anx" tai moi x € (—R; R)
va chudi

S'(x) = a1 +2apx + Bazx® 4+ -+ napx" 14+

c6 khoang hdi tu la (—R; R).
» C6 thé I3y tich phan timg s hang trén moi doan
[a,b] C (—R,R) va
(0]

b b
/ S(x)dx = Z/ anx"dx.
a n=0"2
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Example
Tinh

f(X):X_X__|_X__X__|_...+(_1)"_1X—+--- (x € MHT)
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Example

Tinh

2 3 4 n

x¢ x> x X
filx) = x— "+ 2 4. (=11 ... MHT
() =x- 4T () L (e MHT)
Ta c6: R =1 nén f(x) c6 mién hdi tu 1a (—1,1] va dao ham
trén khoang (—1,1] cla f(x) la

1

f’(X):1—X+X2—x3+'"+(—1)"x"+"':X+1v x € (=

Tl dé suy ra
f(x)=In(1+x)+C

Thay x = 0 ta dugc C = 0. Véy f(x) = In(1+ x)
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4.2.3. Chubi Taylor. Chubi Mac Laurin.

Gia st ham sb f(x) c6 dao ham moi cAp trong mdt lan can
(x0 — 0, %0+ 0) cla xp. Khi dé véi moi x € (xo — &, x0 + 9),
ta xét chuoi

5(x) = f(x0) + f'(1>!<o) (x —x0) + f”éfo) (x —x0)%+
n f("i’(!XO) (X . XO)n + (5)
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4.2.3. Chubi Taylor. Chubi Mac Laurin.

Gia st ham sb f(x) c6 dao ham moi cAp trong mdt lan can
(x0 — 0, %0+ 0) cla xp. Khi dé véi moi x € (xo — &, x0 + 9),
ta xét chuoi

n f(";(!XO) (X . XO)n 4. (5)

Chudi liiy thira (5) dugc goi 13 chudi Taylor ctia ham sb

f(x).
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Néu xo =0, tacod

S(x) = F(0) + x4
N f(n:,!(O)Xn L )
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Néu xo =0, tacod

S(x) = F(0) + x4
N f(n:,!(O)Xn L )

Chudi liiy thira (6) dugc goi 13 chudi Mac Laurin cta ham
sb f(x).
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Néu xo =0, tacod

S(x) = F(0) + x4
N f(n:,!(O)Xn L )

Chudi liiy thira (6) dugc goi 13 chudi Mac Laurin cta ham
sb f(x).
Question: Khi nao thi

f(x) =S(x)[????
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Theorem
Néu f(x) cé dao ham moi cap trong Ian can (xo — J, xp + 0)
va toén tai s M > 0 sao cho

1FD(X) <M Vxe (xo—6x+06).
Khi dé f(x) = S(x) vdi moi x € (xo — 8, x0 + 6), tic la f(x)

c6 thé khai trién thanh chudi Taylor trong khodng
(xo—d,x0+9) :

‘h
I
—
S
~—

f(x)=f(x)+ T (x —xp) + > (x —x0)° +
n f(n)n(!xo) (x — x0)" +
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7
N

Khai trién mot s6 ham so cip thanh chubi

luy thura
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7
N

Khai trién mot s6 ham so cip thanh chubi
luy thura
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Example

Cho ham sb
f(x) = In(x?+2x + 4)

1. Khai trién f(x) thanh chudi liiy thira clia (x + 1)
2. Tinh téng

_ v (=D
A= an (n+ 1)3m+ 1"
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4.3. Chubi Fourier.
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4.3. Chubi Fourier.

4.3.1. Chubi lugng giac. Chudi lugng giac c6 dang

%4_ (ancosnx+b,,sin nx). (11)

n=1

Vii Hitu Nhy Bai giang Giai tich 1



4.3. Chubi Fourier.

4.3.1. Chubi lugng giac. Chudi lugng giac c6 dang

% ; (an cos nx + by sin nx). (11)

+ S& hang t8ng quét u,, = ap cos nx + by sin nx la ham tuan
hoan véi chu ky T = 2Z va kh3 vi moi cAp.
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4.3. Chubi Fourier.

4.3.1. Chubi lugng giac. Chudi lugng giac c6 dang

% ; (an cos nx + by sin nx). (11)

+ S& hang t8ng quét u,, = ap cos nx + by sin nx la ham tuan
hoan véi chu ky T = 2Z va kh3 vi moi cAp.
Cha y:
> Néu chui Y571 [an| va Y5021 [bn| hdi tu, thi chudi (11)
hoi tu déu va hoi tu tuyét doi trén RR.
» Néu a, \, 0 va b, \, 0, thi chudi (11) hdi tu tai
x # 2k, k € Z.

Vii Hitu Nhy Bai giang Giai tich 1



4.3.2. Khai triéen Fourier cia ham so tuan

hoan chu ky 27t.
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4.3.2. Khai triéen Fourier cia ham so tuan

hoan chu ky 27t

Cho ham sb f(x) xac dinh trén R va tuan hoan véi chu ky

27t. Dat
a =1 [T f(x)dx
an=2 [7_f(x)cosnxdx (n>1) (12)
bp=2% [T f(x)sinnxdx (n>1).
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4.3.2. Khai triéen Fourier cia ham so tuan

hoan chu ky 27t.

Cho ham sb f(x) xac dinh trén R va tuan hoan véi chu ky

27t. Dat
a =1 [T f(x)dx
an=2 [7_f(x)cosnxdx (n>1) (12)
bp=2% [T f(x)sinnxdx (n>1).

Khi d6, chudi Fourier cia ham f(x) I3

(ap cos nx + by sin nx). (13)

“©
X
I
(S
+
e

3
I
—

Cac hé so: ag, apn, b, goi la hé so Fourier.

Vii Hitu Nhy Bai giang Giai tich 1



S(x) = f(x)???
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S(x) = f(x)???
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Theorem (Dirichlet)

Cho ham s f(x) tudn hoan véi chu ky 27t va théa man
mot trong cac diéu kién sau:

(i) f(x) va f'(x) lién tuc ting khic trén [—7t, 7t].

(i) f(x) don diéu timg khic va bi chdn trén [—rt, 7t].
Khi dé céc khing dinh sau 13 ding :

1. Néu f(x) lién tuc tai xo, thi

f(X()) = S(Xo).

2. Néu f(x) gidn doan tai xg, thi

S(x0) = % ( fim £(x) + lim f(x))

+ —
X—>X0 X—>XO

Vii Hitu Nhy Bai giang Giai tich 1



Example

Khai trién thanh chudi Fourier clia céc ham f(x) tudn hoan
v6i chu ky 27t :

Vii Hitu Nhy Bai giang Giai tich 1



4.3.2. Khai triéen Fourier cia ham so tuan

hoan chu ky 27T.
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4.3.2. Khai triéen Fourier cia ham so tuan

hoan chu ky 27T.

Cho ham sb f(x) xac dinh trén R va tuin hoan véi chu ky
2T. Khi dé chu6i Fourier cta f(x) la

a < 7TnX . 7Inx
S(x) = —+ ) (apcos — + bysin——).  (14)
2 n;l T T
V§i cac hé sb Fourier I3
-
a0 = + f_TT f(x)dx
an= %+ [ ;f(x)cos ™dx (n>1 (15)
by = 7 f_TT f(x)sin™Xdx (n>1)

Vii Hitu Nhy Bai giang Giai tich 1



» Néu f(x) 1a ham s6 ch3n trén [T, T], thi

T
ag = %fo f(x)dx

an=2 fOT f(x) cos M dx
bn

Il
o

» Néu f(x) 1a ham s6 I& trén [T, T], thi

ap = 0
an =
by =2 fOT f(x) sin 12X dx

Vii Hitu Nhy Bai giang Giai tich 1



» Néu f(x) 1a ham s6 ch3n trén [T, T], thi

ag = % fOT f(x)dx
an=2 fOT f(x) cos M dx
bn -

» Néu f(x) 1a ham s6 I& trén [T, T], thi

ap = 0
an=20
b, = % fo ) sin 12X dx

Question Véi diéu kién ndo thi

f(x) =5(x)????

Vii Hitu Nhy Bai giang Giai tich 1



Theorem (Dirichlet)

Cho ham sb f(x) tudn hoan vdi chu ky 2T va théa man
mot trong cac diéu kién sau:

(i) f(x) va f'(x) lién tuc timg khic trén [—T, T].
(ii) f(x) don diéu tung khic va bi chan trén [—T, T]..
Khi dé céc khing dinh sau 13 ding :

1. Néu f(x) lién tuc tai xo, thi

f(X()) = S(Xo).

2. Néu f(x) gidn doan tai xg, thi

S(x0) = % ( fim £(x) + lim f(x))

+ —
X—>X0 X—>XO

Vii Hitu Nhy Bai giang Giai tich 1



Example

Khai trién thanh chudi Fourier ham s £(x) tudn hoan chu ky
2T =2va

Vii Hitu Nhy Bai giang Giai tich 1



Example
Khai trién thanh chudi Fourier ham s £(x) tudn hoan chu ky
2T =2va

@)
=
[N
<\
=
D>

u ham s f(x) tuan hoan chu ky 2T thi

/ab f(x)dx = /b+2T f(x)dx.

a+2T

Vii Hitu Nhy Bai giang Giai tich 1



4.3.3. Khai trién mot ham bt ky thanh
chubi Fourier




4.3.3. Khai trién mot ham bt ky thanh

chuoi Fourier

Gia st ham sb f(x) xac dinh trén tap
D = [a, b],(a,b),a, b), (a b].

= Ta mubn xay dung chudi Fourier ciia ham f(x) trén D?2??
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4.3.3. Khai trién mot ham bt ky thanh

chuoi Fourier

Gia st ham sb f(x) xac dinh trén tap

D = [a, b], (a, b),[a, b), (a b].

= Ta mubn x4y dung chudi Fourier cia ham f(x) trén D???2?
+ Xay dung ham mé rong g(x) tuan hoan chu ky

2T > (b— a) sao cho

g(x)=f(x) VxeD.
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4.3.3. Khai trién mot ham bt ky thanh

chuoi Fourier

Gia st ham sb f(x) xac dinh trén tap

D = [a, b], (a, b),[a, b), (a b].

= Ta mubn x4y dung chudi Fourier cia ham f(x) trén D???2?
+ Xay dung ham mé rong g(x) tuan hoan chu ky

2T > (b— a) sao cho

g(x)=f(x) VxeD.

+ Xay dung chudi Fourier S(x) cla g(x).
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4.3.3. Khai trién mot ham bt ky thanh

chuoi Fourier

Gia st ham sb f(x) xac dinh trén tap

D = [a, b], (a, b),[a, b), (a b].

= Ta mubn x4y dung chudi Fourier cia ham f(x) trén D???2?
+ Xay dung ham mé rong g(x) tuan hoan chu ky

2T > (b— a) sao cho

g(x)=f(x) VxeD.
+ Xay dung chudi Fourier S(x) cla g(x).
Khi dé: Néu ham f(x) lién tuc tai xo € D thi

S(x0) = f(x0).

Vii Hitu Nhy Bai giang Giai tich 1



» Néu g(x) I3 ham ch3n thi chudi Fourier chi gdbm cac ham
cosin.

» Néu g(x) la ham &, thi chudi Fourier chi gdm cic ham
sin.

» Ta hay chon chu ky 2T = (b — a) hodc 2T = 2(b— a)

Vii Hitu Nhy Bai giang Giai tich 1



Example
Khai trién thanh chudi Fourier clia ham f(x) = x, x € (0,2)
1. thanh chudi Fourier chi chifa cdc ham cosin. Khi dé, rit gon

A= Z 2n+1

2. thanh chudi Fourier chi chita cadc ham sin.

3. Rat gon

Vii Hitu Nhy Bai giang Giai tich 1



