c SPKT TP.HCM

Khoa Khoa hoc wrng dung

Chuwong 8. CHUOI

ng vién
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NQI DUNG

Buoi 1 (tuan 9).

8.1 Day so va gidi han

8.2 Gi6i thigu vé chudi

8.3 Tiéu chuan tich phan. P-chudi
Buoi 2 (tuan 10).

8.4 Cac tiéu chuan so sanh

8.5 Tiéu chuan Cauchy va d’Alembert
8.6 Chudi dan dau. Hoi tu tuyét doi va hoi tu co diéu kién
Buo6i 3 (tuan 11).

8.7 Chudi lily thira

8.8 Chudi Taylor va Maclaurin
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8.4 CA4c tiéu chuin so sanh

8.4.1 Tiéu chuén so sanh truc tiép

Dinh Iy 8.19

Gia su 0<a, <c¢, voi moi k. Neu ch hoi tu thi Zak ciing hoi tu.
k=1 k=1

Gia s 0<d, <a, voi moi k. Neéu de phan ki thi Zak ciing phan ki.
k=1 k=1

Vi du. Xét su hdi tu cua cac chudi sau:

0 l . l

i 1
;3“1' kZ\/E—l ~ k!

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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8.4 CA4c tiéu chuin so sanh

8.4.1 Tiéu chuén so sanh truc tiép

~ 1 1 1 1 |
—. 0< < > — (hé1tuvi r=—).
k=1 3k+l 3k+1 3]Ef md ;3£ ( 3)
Y Phan kv vi 1 L oo ma iL (phan ki vi P‘l‘fl)
k=2‘\/;—1' 4 \/E—1>\/E> =k 2 |
201
F. k! = k(k—l)(k —2)...3.2.1 22.22..221= 2K

=
o

k=1lan
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8.4 C4c tiéu chuin so sanh

8.4.1 Tiéu chuén so sanh truc tiép

0 l
27y Xeétmiu kl=k(k-1)(k-2)..32.12222...22.1=2""
S k—rz’an
Vi O«::i 1 Sl A S X A% .
L1 ok ;—2— voi r=§) Ho1 tu do do chuoi da cho hoi

tu
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8.4 CA4c tiéu chuin so sanh

8.4.2 Tiéu chudn so sanh gidéi han — dinh ly
Pinh li 8.20 (Tiéu chuan so sanh giéi han)

Gia sw a, >0 va b, >0 véi moi k du lon va rang

lima—k= L
k—mb

k
trong do L hitu han va dwong (0< L <), Khi do Zak va Zbk cumg hoi tu hodc

cing phan ki.
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8.4 CAc tiéu chuin so sanh

8.4.2 Tiéu chudn so sanh gidi han — Vi du

Xét su ho1 tu cua cac chuoi sau:

20 l i
=2 -5 2k
i 3k +2 1
Jk(3k-5) Vi
2 7k +100 i

Z €k.-’:'$ —70 ) k/5

k=1 €
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8.4 CA4c tiéu chuin so sanh

8.4.2 Tiéu chudn so sdnh giéi han
Dinh li 8.21 (Tiéu chuan so sianh giéi han zero-vé cung)

Gia sir a, >0 va b, >0 voi moi k dii lon.

+ Néu 111:11 =0 va Zb hoi tu thi Zc,;k hoi tu.

k— b

a
+ Néu lim—t
k—= Z)

= va Y b, phdankithi ) a, phdn ki
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8.4 CAac tiéu chuin so sanh

8.4.3 Tiéu chuan so sanh gi¢i han zero vo cung — Vi du

Vi du 8.27 . Su héi tu ciia chudi g —log
SRR TR <) || SV e e
Chitng minh rang chuor Z? ho1 tu néu ¢ >1 va phan ki néu ¢ <1. Ta go1 day la

k=1

chudi g -log.
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8.5 Tiéu chuan ty s6 va tiéu chuan cin

8.5.1 Tiéu chudn ty sé
Pinh 1i 8.22 (Tiéu chuin ti sd)

Cho chuoi Zak voi a, >0, gia surrang

. da,
lim %L =T .
k—so0 ak

Khi do
+Néu L <1 thi Y a, héi tu.
+ Néu L >1 hoac L vo han thi Zak phan ki.
+ Néu L =1 thi tiéu chudn chua két luan dwoc.

ongThanCong.com https://fb.com/tailieudientucntt
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8.5 Tiéu chuan ty so va tiéu chuan ciin

8.5.1 Tiéu chudn ty sé

k
Vi du 8.28. X¢ét sy hoi tu cua chuoi Z ?ﬂ .
k=1

k

Vi du 8.29. Xét sy hoi tu ctia chuoi ZF'

B |
Vi du 8.30. Xét su hoi tu cua _—
2k -3
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8.5 Tiéu chuan ty s6 va tiéu chuan cin

8.5.2 Tiéu chuén cén
Pinh li 8.23. (Tiéu chuan cin)

Cho chuoi Zak voi a, >0, gia su rang

lim4/a, =L .
Khi do

+ Néu L <1 thi Y a, hi tu.

+ Néeu L >1 hodac L vo han thi Zfzk phan ki.

+ Néu L =1 thi tiéu chudan chwa két ludgn duoc.
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8.5 Tiéu chuan ty s6 va tiéu chuan cin

8.5.2 Tiéu chudn can - Cauchy

k=2 (]n k)
Giai

1

sale e (Ink)

— va chu y rang

—llm\/_—hm lnk —llmL

k—o0 k—»o0 k—o lIl k

Vi L <1 nén chudi di cho hoi tu theo tiéu chuan can.

0.
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8.5 Tiéu chuan ty s6 va tiéu chuan cin

8.5.2 Tiéu chuén can - Cauchy

Vi du 8.33. Xét su hd1 tu cua Z[l +—
k=1
(G1a1
Ta co
. |
L =1lim (l-l—
k—o0 k

1
k

T

1/k

= lim(
k—x

Vi L >1 nén chudi phan ki theo tiéu chuan can.

1 k
1+] —e>1.

k
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8.6 Chudi dan dau

8.6.1 Tiéu chuan hoi tu cua chuoi dan dau

Dinh nghia.
C6 2 dang chudi dan dau nhu sau

+ 86 hang c6 chi s6 1é am: Y (-1)‘a, =—a, +a, —a, +......
k=1

+ S6 hang c6 chi s6 chin am: Z( )*a, =a,—a,+a,—...

trong ca 2 dang thi a, >0

uuDuongThanCong.com https://fb.com/tailieudientucntt
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8.6 Chudi dan dau

8.6.1 Tiéu chuan hoi tu cua chuoi dan dau

Pinh Iy 8.24 (Tiéu chuan Leibniz).
M6t chudi dan dau dang Z(—l)k a, hodc dang Z(—l)k+1 a, hoi ty néu 2 dieu
= =

kién sau dwoc thoa man

[. lima, =0

k=@

2. {ak} la mot ddy giam, nghia la a,_, <a, voimoi k
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8.6 Chudi dan dau

8.6.1 Tiéu chudn hoi tu ciia chuéi dan diu
Vi du. X¢t su ho1 tu

i (—1)k
k
k=1
Giai.

r - 1 k] n
Taco lIm—=0 vawvi

k—o0o

1
<
k+1

| =
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8.6 Chudi dan dau

8.6.1 Tiéu chuan hoi tu cua chuoi dan dau

(—)'Ink

Vi dy 8.37. Xét tinh héi tu cta chudi » | p
k=1

—~ |n X

Giai. Xéthamsé %~

X

A . R |
Don diéu gidm va  |im —= = ¢

: X
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8.6 Chudi dan dau

8.6.1 Tiéu chudn hoi tu cua chuoi dan dau

00 k+1
Pinh nghia 8.25. (p_chudi dan dau). Chudi sé c6 dang Z( D duoc goi la
k=2

kp
p_chuéi dan dau

00 k+1
Vi du 8.39. Chtig minh rang p-chudi dan dau Z =D hdi tu véi moi p > 0.
k=2

kP

Giai

Néu q, = a thi lima, =0 véip > 0. Dé ching minh diy {a, } 1a day giam,

1
aic+1 — %k—i_l)p — kp <1

A - yp a (k -+ l)p
nén a, >a,,,. Do d6 p_chudi dan dau hoi tu véi moi p > 0.

CuuDuongThanCong.com

ta chll y rang
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8.6 Chudi dan dau

8.6.2 Udc lwong sai so ciia chuoi dan dau

Dinh Iy 8.26. Gid sir chudi dan ddu dang
E —1)*a, hodc dang Z( )*a,
pr

théa man cdc diéu kién cua tiéu chuan Leibniz, nghia la lim a, =0 va{ k} la day

k—noo

giam (ak+1 <a,).

Néu chudi cé tong la S thi

n San—l—l’

trong do S, la tong riéng thir n ciia chudi.
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8.6 Chudi dan dau

8.6.2 Udc lwong sai so ciia chuoi dan dau
Y nghia
Néu chudi dan dau thoa tiéu chudn Leibniz thi ta c6 thé xap xi tong ctia chudi

bang tong ri€éng thir n ciia nd vai sai s6 khong vugt qua sé hang a,.

Vi dy 8.40. Xét chudi dan ddu hoi ty f (_IBM
k=1
a) Udc luong tong cua chudi trén bang cach iy tong cua 4 s hang dau tién. Danh
gid d§ chinh xdc cua wdc lugng nay?
b) C6 bao nhiéu s6 hang can thiét dé uwdc lwgng tong cta chudi véi do chinh xéc 3
chir s6 thap phan. Khi d6 udc lugng tong cua chudi 1a bao nhiéu?
Giai

l \ N A 9 A r . X 4 Y
a) Data, = e va S 1a tong thue su cua chudi. Udc lugng sai so cho ta biét rang

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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8.6 Chudi dan dau

8.6.2 Udc lwong sai so ciia chuoi dan dau
|S ) 4| < a,
trong d6 S, 1a tong 4 s6 hang dau tién cua chubi.

Stur dung may tinh ta co

1 1 1 1 . 1
T + 3 X°. ~ 0.9459394 va a. :5—4= 0.0016

S, =

S —5,]<0.0016
0.9459394 < § <0.9459394 +0.0016
0.9459394 < § <0.9475394

ongThanCong.com https://fb.com/tailieudientucntt
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8.6 Chudi dan dau

8.6.2 Udc lwong sai so ciia chuoi dan dau

b) Vi ta mudn xédp xi S boi tong riéng S, v6i dd chinh xac 3 chir sb thap phan nén

sai s6 khong duoc vuot qua 0.0005. Theo dinh 1y 8.26, ta can tim gia tri chi sé n sao

cho

nghia la

1
(n—l—l)

1 4
<(n+1
00005 ~(#+)

Y2000 <n+1

6.687403 —1<n

—<0.0005

CuuDuongThanCong.com

a, , <0.0005

Vay n > 5.687403 hay ta can t6i thiéu 6 s6 hang
dé dat duoc do chinh xac theo yéu cau

1 | 1 1 1 1
Sa=14_24+34_44+54—64:"50'94677

https://fb.com/tailieudientucntt
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8.6 Chudi dan dau

8.6.2 Udc lwong sai so ciia chuoi dan dau
S6 hang du tién bi b di (7i4 ~ 0.00042) 13 s6 duong nén

0.94677 < § <0.94677 +0.00042
0.94677 < § <0.94719

Hai bién déu gan 0.947, do d6 S =~ 0.947, véi do chinh xéc 3 chit sé thap phan.
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8.6 Chudi dan dau

r
([ ]

8.6.3 Hpi tu tuyét doi va hoi tu co diéu kién

Dinh ly 8.27. (Tiéu chuan hdi tu tuyét doi). Chudi so thuc " a, bat kp hji tu néu

k=l

20
X, A
chuoi E |ak ‘ hoi tu.

k=l
Chtng minh
Gia sir chudi i‘ak‘ hoi ty va dit b, =a, +|a,| v&i moi k.

k=1

Chii ¥ ring

2‘ak|, a, >0

b, = 0
. a,<0

Khi d6, ta c6 0 < b, <2|a,| v6i moi k. Vi chudi i|ak| hi ty va ca hai chudi i|ak|

k=1 k=1
va ibk 1a cac chudi khong 4m nén theo tidu chudn so sanh tryc tiép thi chudi ib,(
k=1 k=1
cling hdi tu. Cudi cung, boi vi
a,=b, — ‘ak|
va hai chudi i|ak| va ibk héi tu nén kéo theo chudi iak phai hoi ty.
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8.6 Chudi dan dau

8.6.3 Hpi tu tuyét doi va hoi tu co diéu kién

Vi du 8.41. Xét su hoi tu cuia chudi

1+1+1—i— 1 + : + : + 1 —L—L+
4 9 16 25 36 49 64 81 100

Giai
Ta thay chudi trén khong phai chudi s6 duong ciing khong phai chudi dan dau
nhung ta thiy chudi tri tuyét ddi cua né cé dang
-|— +— : +— : +— 1 + oo P
4 9 16 25 — |
va no hoi tu.

sink

Vi du 8.42. Xét su hoi tu cia chudi Z

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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8.6 Chudi dan dau

8.6.3 Hoi tu tuyét doi va hoi tu co diéu kién
Pinh nghia 8.28. (Hji tu tuyét doi va hoi tu c6 diéu kién)

+0o0 +oo
+ Chuoi Zak dwoc goi la hoi tu tuyét doi néu chuoi Z|ak| hoi tu.

400 +0o0
+ Chuoi Zak duoc goi la hoi tu co diéu kién néu chuoi E a, hoi tu nhung
k=1 k=1

. oo
chuoi 5 |ak‘phan ky.
k=1
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8.6 Chudi dan dau

8.6.3 Hpi tu tuyét doi va hoi tu co diéu kién
o  1\K .
Vi du 8.43. Chuoi Z% hoi tu theo tiéu chuan Leibnitz nhung

P

k=1

Z phan ky nén 27 goi 1a hoi tu c6 diéu kién.

Dinh Iy 8.29. (Tiéu chuin ty s6 tong quit)

+00
Xét chudi y a,, gid sir a, =0 véi n>1 va dat
k=1

A+l
4

lim|—* =L

k—o

trong do L la mot 56 thuc hodc o. Khi dé

~+00
+ Neu L < 1 thi chuoi Zak héi tu tuyét doi va do do no hoi tu.
k=1

+00
+ Néu L > 1 hodc L vé han thi chudi » a, phan ky.
k=1

+ Néu L = 1 thi tiéu chudn khong két luan duoc.
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8.6 Chudi dan dau

8.6.3 Hpi tu tuyét doi va hoi tu co diéu kién

Vidu 8.44. Tim tat ca cac gia tri cua x dé chudi ka" ho1 tu.
k=l

Giai. Dit a, = kx

L — tim %] i [ E)XT
k—oo ak k—n0 kxk
(k1) X" . 1 . .
= lim | = m)1+— [x] Chuoi héi tu khi |x|<1
k aok k X k—o0 k

Va phan ky [x|>1
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