Chuong I : Giai phuong trinh f(x)=0

1)Pinh nghia: Khoing [a, D] goi 1a mot
khoang cach ly nghiém néu trong khoang dé
phuong trinh f(X) =0 chi c6 duy nhat mot
nghiém .

Pinh ly:

Néu f (x) kha vi lién tuc trén [ @, b]

1) f'(X) giit ddutén|a,b]

2) f(a)f(b) <O

thi [a,b] 1a khodng cdch ly nghiém .
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Vi du : Phuong trinh X4 -4x-1=0

f(1.5=-1.94<0
f(2)=7>0.
Ham don diéu trong [1.5, 2] f'(x)>0

khodng c4ch ly nghiéem : [1.5 , 2]
khodng cdch ly nghiém tht 2: [-1, 0] (BTap)
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2)Cong thic sai s6 tong quat :
Xd : nghiém ding cua f(x) =0
Xgd :nghiém gan ding.

T (Xgd)

Cong thic sai sO : | Xgd ~Xd | < D
m
Ky hiéu :

M =Min| f '(x)

, OxO[ a,b]
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Vidu : Phuong trinh x*—4x-1=0 xét trong
khoang cdch ly nghiém : [1.5, 2]

gid st Xgq =1.66<. Pdnh gid sai sO tuyét doi
‘ f (1.663} = 0.00362

mY=9.5
0.003629 _

sai s6 : [1.663-X *| < o E

0.000¢
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3)Phuong phap chia doi :
a)NOi dung :
Néu [ a,b] 1a khodng cich ly nghiém thi

+ +
[a,azb] hodc [ a2b’ D] sé& la khoang cach

ly nghi€ém mai .

Lip lai qué trinh phan chia nay nhi€u lan .
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b) Panh gi sai s0 :

(b-a)

X =X S oN+1

¢)Nhan xét :

Luon cho nghiém gan ding.
Giai thuat don gian.

Toc dd hoi tu khd chadm .
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Vidu 1: Phuong trinh X —co<sx =0 véi
khodng cdch ly nghiém [0, 1], chia doi t6i Xg

K&t qua cho theo bdng sau

X
0.50000000
0.62500000
0.68 /750000
0.71875000

Sai s6 phuong phap chia doi 12

b-—a_1 _5310
» 32
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Vi du 2 : Gidi phuong trinh x—€ * =0 vdi

khodng cdch ly nghiém [0,1] dé€n X3

0.5
0.7%
0.62:

0.5625
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2) Phuong phap lidp don
(phuong phap diém bat dong, phuong
phap anh xa co )
a) NOi dung :
*) Pua phuong trinh f (X) =0 vé dang
tuong duong X = Q(X)
*) Ki€m tra diéu kién dsi véi ham ¢(X)
Max|¢'(x)|=q<1 OxO[a,b]
*) Lay Xg 12 mot gid tri ban dautuy y L[ a, b ]
Xay dung day lap : X]_:(I)( XO)
X2=0(x)
X3=0(X2)
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b) Pdnh gia sai so :

( danh gia tién nghiém )
d/%n — Xn—1

1-¢
( ddnh gid hau nghiém )

2) Xp—X*|<
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¢) Nhan xét :
C6 vd sb cach chon ham ¢ (X)
Ham ¢(X) c6 tinh chat <1 goi 1a ham co
g 12 hé sd co
g cang nhd thi tdc do hoi tu cang cao

g =1 Khong st dung dudgc
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Vidul : Xét phuong trinh x>+ x—1000=0
trong khodng cdach ly nghiém [9, 10]
a)  x>+x-1000=0
x =1000- x>
d(x) =100(- X3
0'(x) ==3x°
909 =3¢
¢'(X) = 300> 1

Khong st dung dudgc

g = Max
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b)

x> +x-1000=0
x> =1000- X

X =</1000- X

¢ (x)=31000- X

| 1
X) =
i 33 (1000- x)2

1

$'(X)=

33 (1000~ x)2

g = Max
33 (1000- %)

=0.0033557424(
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X,=10.0
9.966554934
9.966667166

9.966666/89
9.966666/91
Sai $ hau ngheém X, 6.74x 1012
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¢)  x3+x-1000=0
x> =1000~ X
2 _100C-x
X
\/1000— X
X =
X

B(x) = JlOO)f)— X

Véi xg =10 ta cé Xgg = 9,96666679 véi so
budGc lap
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Phuong phap Newton
( Phuong phap Tiép tuyén )

a) NOi dung : bva f(X) =0 vé dang Lip
()
X=X =0(X) .

Chon Xg
_ T(x0)

-0 ff'((xs)
_ X
"2 e aupr (%)

ccccccccccccccccc
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b) Panh gid sai so :
Sai sO theo cong thic sai sd tong quat

_ fxga)
= O

Xgd ~X*

¢)Nhan xét :

Phuong phdp st dungduoc néu f '(x) va f '"(X)
khong doi dau trén khodng cdch ly nghiém .
Piém Xg 1a di€m Fourier néu f(Xg) cung d4du
véi T "(Xp)

Chon X=a, Xg=h nfua,bla diém Fourier
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Vidu: Phuong trinh x5 +X—100C=0 v§i khoang
cdch ly nghiém [9, 1(]

Pi€m nao 1a diém Fourier trong hai di€m 9, 10
V31 Xg tim dudc , tinh Xo .

Panh gid sai s0 cua X9

Xn—1 Iﬂ Sai 56
10.0 9.966/77409
2 9.966666/92 0.3x10~°

-
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Vi du: Phuong phdp Newton tim nghiém ctia

phudng trinh x—cosx=0
Khoang ciach ly nghiém [ O, 1]
1) Piém nao li Fourier trong hai diau

2) Tim x, 3) Panh giid sai s6 cua x
3 3
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0./39085133

7 Xn—1 Xy Sai sO
1/1.0 0./5036386/

2 0.73911289

3

04x10~°

ccccccccccccccccc
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