PHUONG TRINH PHI TUYéN

Bai giang dién td

Nguyén Hong Léc

Trudng Dai hoc Bach Khoa TP HCM
Khoa Khoa hoc itng dung, bd mén Toan dng dung

&

ng.com ht—tlp:sli‘b.col_r'n/tglll\eddi entucnt\zo ]' 3 :
PHUGNG TRINH PHI TUYEN TP. HCM — 2013. 1 /77


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

D3t van dé

Muc dich cla chuong nay |3 tim nghiém gan ding
cla phuong trinh

f(x) =0 (1)

véi f(x) 1a ham lién tuc trén mét khodng déng
hay md nao doé.
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Nhitng vin dé khé khin khi giai pt (1)

o F(x) = apx" + a,_1x" 1+ ... +ax+a =0,
(an #0), véi n = 1,2 ta c6 cdng thic tinh
nghiém mot cach don gian. Véi n = 3,4 thi
cong thic tim nghiém cling kha phtc tap. Con
véi n = 5 thi khéng c6 cdng thic tim nghiém.

o M3t khéc, khi f(x) = 0 1a phuong trinh siéu
viét, vi du: cosx — bx = 0 thi khéng c6 cong
thdc tim nghiém,

o Nhiing hé s6 clia phuong trinh (1) ta chi biét
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Khi dé viéc x4c dinh chinh x4c nghiém cia phuong
trinh (1) khéng c6 y nghia. Do dé viéc tim nhiing
phuong phép gidi gan ding phuong trinh (1) cling
nhu dénh gid mac d6 chinh x4c cta nghiém gan
ding tim duoc c6 mot vai tro quan trong.
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Dinh nghia

Khoang déng [a, b] (hodc khodang mé (a, b)) ma
trén dé ton tai duy nhdt 1 nghiém cba phuong
trinh (1) duoc goi la khoang cach ly nghiém.

Viéc tinh nghiém thuc gan ding cla phuong trinh

(1) duoc tién hanh theo 2 buéc sau:

@ Tim tit ca céc khodng cch ly nghiém cla
phuong trinh (1).

@ Trong tung khodng cach ly nghiém, tim nghiém
gan ding cla phuong trinh bing mét phuong
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Khoang cach ly nghiém Dinh ly

Khoang cach ly nghiém

Dinh ly

Néu ham s6 f(x) lién tuc trong (a, b) va
f(a).f(b) <0, f'(x) tén tai va giit ddu khéng déi
trong (a, b) thi trong (a, b) chi cé 1 nghiém thuc
¢ duy nhiat cia phuong trinh (1).

—
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Khoang cach ly nghiém Dinh ly

AY Ay
f(b) f(a)
y=f(x)
=f
y (X)\
0 a g - o) b,
/ : b a ) X
() ) — f(b)
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Phuong phép tim nhiing khoang cach ly nghiém

Khoang céch ly nghiém

Phuong phap giai tich

Vi du
Tim nhiing khoang cach ly nghiém cia phuong
trinh f(x) = x3 —3x+1=0

Gidi. Ta cé f'(x) =3x> =3 =0 <> x = %1
x |—o0 2 -1 1 2 +o0
f(x)| -0 -1 3 -1 3 +oo
Phuong trinh ¢6 nghiém n3m trong cic khoang

[_27 _1], [_17 1]1 [17 2]
https://fb.com/tailieudientucntt
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Khoang cach ly nghiém Phuong phép tim nhiing khoang cach ly nghiém

Vi du
Tim nhiing khoang cach ly nghiém ctia phuong
trinh f(x) = x> +x—12=0

Gidi. Ta c6 f'(x) = 5x* +1 > 0,Vx nén f(x) don
diéu ting. M3t khic, f(0) < 0,f(2) > 0 nén
f(x) = 0 c6 duy nhat 1 nghiém trong [0, 2].
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Khoang cach ly nghiém Phuong phép tim nhiing khoang cach ly nghiém

Phuong phap hinh hoc

Vi du
Tim nhiing khoang cach ly nghiém ctia phuong

trinh f(x) = x* — sinmx = 0.

Gidi. f(x) = 0 < x? = sinmx. V& do thi 2 ham

y=x’vay =sinmx.
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Khoang cach ly nghiém Phuong phép tim nhiing khoang cach ly nghiém

=sin(x X y

05

| 1 | 1 I
A 08 06 04 02 0 02 04 06 0.8 1

Phuong trinh ¢6 1 nghiém x = 0 va 1 nghiém n3am
1
trong doan 5,1 . Vay khoang céch ly nghiém

cla f(x) =013 [-3,3]; [3.1].
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Khoang cach ly nghiém [EEIRCREUR-IE

Sai sb téng quét

Dinh ly

Gid st ham f(x) lién tuc trén [a, b], kh3 vi trong
(a, b). Néu x* Ia nghiém gan ding cia nghiém
chinh xdc X trong [a, b] va

Vx € |a, b] \f’( )| = m > 0 thi céng thic ddnh
gid sai s6 téng quat I3

(x|

Ix* — x| <
m
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Khoang cach ly nghiém [EEIRCREUR-IE

Ching minh:

Ap dung dinh Iy Lagrange:

[F(x*) = F(x)] = [F(c)(x* = X)|

— x* — x| = |f|(f’()i < \f(m )|

Vi du: Xét phuong trinh

f(x) = x> — 5x? + 12 = 0 trong doan [-2, —1] ¢6
nghiém gan ding x* = —1.37. Khi d¢

m= min |f'(x)]= min |3x* — 10x| = 13
xe[—2,—1] xe[—2,—1]

[f(=1.37)] ~ 0.0034.

Do dé |x* — x| <
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kel
Phuong phép chia doi

AY
y=f(x)
(@)
O] aji X\ X b, .
_________ [ X
a b,
f(b)
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NGi dung phuong phip
NGi dung phucng phap

Gid st (a, b) 1a khodng cach ly nghiém cuta phuong
trinh (1). N6i dung cta phuong phap chia déi nhu
sau:

o Gid st phuong trinh (1) c6 nghiém chinh xdc x
trong khodng cach ly nghiém [a, b] va
f(a)f(b) < 0. D3t a9 = a, by = b,
dy= by —ap = b — ava xo =252 |3 diém
gilta cla doan [a, b].
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Phuong phép chia doi Néi dung phuong phép

s Néu f(xg) = 0 thi xo chinh I3 nghiém va dimg
lai. Nguoc lai néu f(xg).f(ap) < 0 thi dit
a; = ao, b1 = xo. Néu f(Xo)f(bo) < 0 thi dat
ai; = Xo, by = by. Nhu vay, ta duoc
[31, b1] d [ao, bo] va
do b— a

di=b —a=— =
1 1 — a1 > >

o Tiép tuc qué trinh chia déi dbi véi
[al, bl], [32, bQ], Cee [anfl, bnfl] n |§n, ta duoc

{ an<7<bn7 an< n:an;bngbn
_ . b—a
ng.com f(an) ];;tgs[/)/%)com/talllce)tfdlenQCntt b an o 2N
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ST
Cong thic danh gia sai so
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Phuong phap chia dbi Uu, nhugc diém ciia phuong phap

Uu, nhudc diém caa phuong phap

o Uu diém. Don gidn, d& 1ap trinh trén may
tinh, vi mdi 1an 4p dung phuong phap chia déi
chi phdi tinh 1 gid tri cla ham sb tai diém gita
cla khoadng.

o Nhuoc diém. Téc do6 hoi tu cham, d6 chinh
xac khéng cao.
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EINTELEE E R WM Uu, nhugc diém cia phuong phap

Vi du

Cho phuong trinh f(x) = 5x® — cos3x = 0 trong
khodng ly nghiém [0,1]. Bang phuong phap chia

déi, hdy tim nghiém gan ding xs va danh gid sai

sb cda né.
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EINTELEE E R WM Uu, nhugc diém cia phuong phap
Gidi
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EINTELEE E R WM Uu, nhugc diém cia phuong phap

Gidi. Tacé f(0) <O0va f(1) >0
nian| byl x,| f(xn)

010 |1]3| +

T [1

ALAE S84 .

SR
316151, *F

A1 3| L8

: 2 1_6276_4 i 1-0 1
\/é_\yX5:6—4Vé AX5: 26 :6—4
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Phuong phap chia doi Bai tap

Bai 1. Cho phuong trinh

f(x) = 3x> — 12x? + 14x — 22 = 0 trong khodng
cach ly nghiém [3,4]. Tim nghiém gan diing xs
cta phuong trinh theo phuong phép chia doi

Dap sb: x5 ~ 3.2656
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Phuong phap chia doi Bai tap

Bai 2. S( dung phuong phap chia déi tim nghiém
gan ding & 1an 13p thit 5 (xs) cha phuong trinh
(x) = /x — cosx = 0 trong khodng céch ly
nghiém [0, 1]. Su dung cdng thic danh gid sai sb
t6ng quéat, tinh sai sb clia né va s0 sénh véi sai sb
tinh theo cong thic danh gi sai sb cla phuong
phép chia déi.

‘h
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Phuong phap chia doi Bai tap

Giai.
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Phuong phap chia doi Bai tap

Gidi. Ta c6 f(0) <O0va f(1) >0
nian| byl x,| f(xn)
00|13 -
1 3
AT RERE 4 M
SEEE SE S
Slp i
415l T
5| 2|24 i}
8 | 32 | 64
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41 1
Va = —, A, = — = 0.015625.
YT e T
Ta ¢6 f'(x) = —= + sin(x),

f(x) = WONE +cosx >0,Vx € [2, 5]

Xét x € [2,5], m=min|f'(x)| = f/(2) = 1.2175,

F(4L
Ix* —X| < A= (5l ~ 0.0011.

m
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Phuong phap chia doi Bai tap

Bai 3. S0 dung phuong phap chia déi tim nghiém
gan ding véi sai sb nhd hon 1072 cha phuong
trinh sau

x = tan x trong khodng céch ly nghiém [4,4.5]
Gii. Sai s6 cta phuong phap chia doi

45— 4
A, = S < 1072 = 2" > 25. Vay n nhd

nhit théa min 27 > 2513 n = 5.
D3t f(x) = x —tanx. Ta c6 f(4) > 0,7(4.5) <0
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n an by Xp (xn)
0 4 4.5 4.25 +
1| 425 |45, 4375 +
2 4375 |45 44375 i
3| 44375 |45] 446375 +
4| 4463875 |45 | 4434375 | +
514.4384375|45(4492187/5| +

Vay X ~ 4.4921875
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Phuong phap chia doi Bai tap

Bai 4. S dung phuong phép chia déi tim nghiém
gan ding véi sai sb nhé hon 1072 clia phuong
trinh sau

2 + cos(eX — 2) — ¥ = 0 trong khodng cich ly
nghiém [0.5, 1.5].

Gidi. Sai sb clia phuong phép chia déi

15— 0.5
By =~ <1072 =2" > 50. Vay n nhg

nhat théa man 27 > 50 13 n = 6.
D3t f(x) =2 + cos(e* —2) — e*. Ta c6
£(0.5) > 0,f(1.5) <0

ng.com https://fb.com/tailieudientucntt

Nguyén Hong Léc (BK TPHCM) PHUGNG TRINH PHI TUYEN TP. HCM — 2013. 27 / 77


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

n| an b, Xn f(x,)
0105 15 1 +
171 15 1.25 :
211 1.25 1.125 :
311 1.125 1.0625 :

41 1 | 1.0625 | 1.03125 :

51 1 | 1.03125 | 1.015625 :

6| 1 |1.015625|1.0078125| -
Vay x =~ 1.0078125
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Phuong phép lap don

Dinh nghta

Ham g(x) duoc goi 13 ham co trong doan [a, b]
néu tén tai moét s6 q € [0,1), goi 13 hé sé co, sao
cho

Vx1, % € [a, b] = |g(x1) — g(x)| < glx — x|.

Dinh ly

Néu g(x) 13 ham lién tuc trén [a, b], kh3 vi trong

(a,b) va 3q € [0,1) sao cho

Vx € (a, b), |g'(x)| < g thi g(x) la ham co trén
nglfn’ b] véi hé s6 co I3 q.
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Phuong phép lap don

Vi du
Xét ham g(x) = v/4x + 1 trén doan [1,2] ta c6
4 4
"(x)| = < < 1. Do dé
e = | S v

g(x) 13 ham co trén [1,2] véi hé sé co q = 0.46

Vi du

Xét ham g(x) = v/4x + 1 trén doan [0, 1] ta c6
4

1g'(0)| = 3> 1. Do dé g(x) khéng la ham co

trén [0, 1]
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NGi dung phuong phip
NGi dung phucng phap

Gid st [a, b] 13 khodng céch ly nghiém cla phuong
trinh f(x) = 0. N&i dung cla phuong phép I3p
don 13 dua phuong trinh nay vé phuong trinh
tuong duong x = g(x) sao cho g(x) la ham co
trén [a, b]. Xay dung day ldp x, = g(x,_1), khi dé
v6i xo € [a, b] bat ky, d3y I3p s& hoi tu vé& nghiém
cla phuong trinh d3 cho.
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Phuong phép l3p don Néi dung phuong phép

I
o
<
D>

Chi y ¢6 nhiéu cach dua phuong trinh f(x)

dang x = g(x).

Vi du, dbi véi pt x3 —x —1=0 cé thé viét
ox=x>—1

oX:—+—2
X X

Diéu quan trong |3 phai chon ham g(x) sao cho
g(x) co trén [a, b]
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Phuong phép l3p don Néi dung phuong phép

Nguyén ly dnh xa co

Gia st g(x) 13 ham co trén doan [a, b] véi hé sb co
13 g. Ngoai ra g : [a, b] — [a, b]. Khi d6 véi moi
gid tri xp ban dau trong [a, b], day 15p (x,) duoc
x4c dinh theo cong thic x, = g(x,—_1) s& hdi tu Ve
nghiém duy nhit X clia phuong trinh x = g(x) va
ta cé cong thic dénh gid sai sb

X, — x| < 1q_nq|x1 — Xpl|: tién nghiém

[xn — X| < 725[xa — Xn—1]: hdu nghiém

v
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Phuong phép lap don N&i dung phuong phép

y=X

\

.

Xi X3 & X2Xo %

©)

y=9g(x)

/

Cht v. Tir céng thac danh gid sai sb, ta thy su

héi tu cla phuong phap 3p cang nhanh néu g

N\ /
ng.@a N g b e. https://fb.com/tailieudientucntt
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Phuong phép l3p don Néi dung phuong phép

Tim nghiém gan ding cla phuong trinh

f(x) = 5x> — 20x + 3 = 0 bang phuong phap I3p
véi db chinh xac 1074, biét khoang cach ly nghiém
0,1).

— —

—~~

Gidi. C6 nhiéu cach dua vé phuong trinh tuong
duong dang x = g(x).
o x =5x> —19x + 3 = g1(x)

20x — 3
O
5x° 4 3
ng.conP® X = —f1ttr)_l‘/flg&r6%ludlentucntt
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Phuong phép l3p don

Néi dung phuong phép

Theo nguyén Iy anh xa co qua trinh [3p héi tu khi
1g'(x)] < g <1trén[0,1]. Ta cb
o |gi(x)| = [15x*> — 19| > 1 trén [0, 1].

* [g2(x)| =
moi x € [0

o lg3(x)| =

ng.com

Nguyén Héng Léc (BK TPHCM)

4
3y (*%57)
1]
3¢
4

khong bé hon 1 véi

< 1 trén [0, 1].
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Nhu vay, ta cé thé dung gs(x) vdi

32
lg5(x)| = |—| <0.75=qg < 1trén [0,1] va cd

cong thic Iap

5x> 1+ 3
20

Theo cong thic danh gia’ sai sb ta 6

Yo = X[ < 1% — xq-1| <107
—q

Xp —

104 .(1 —q) 107%(1-0.75)
-~ 0.75
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Phuong phép l3p don Néi dung phuong phép

Xn

’Xn - Xn—l’

0.75

0.25547

0.49453

0.15417

0.1013

0.15092

0.00325

AW IN|P OIS

0.15086

0.00006

5

0.15086

0

Vay nghiém gan ding 13 0.15086 & lan 13p thi 5.

ng.com
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Phuong phép lap don Bai tap

Bai 1. Cho phuong trinh x = /2x + 13 thda diéu
kién 13p don trén [2,3]. St dung phuong phép l3p
don, chon xg = 2.6, tinh sb 1an |3p nho nhit dé
duoc nghiém véi sai s6 nhé hon 10719,

-2 A A3 / ik 2
Gidi. g(x) = vV2x+ 13 — g'(x) = XY e —

2
1= 332

(1-g)10~ 10

q" 10 I =]
L x — x| <1070 - p > —T1xl ~ g 56
—q Ing

Dapsb n=9

Ta cé:

ng.com https://fb.com/tailieudientucntt
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Phuong phép l3p don Bai tap

Bai 2. Cho phuong trinh x = +/5x + 10 théa diéu
kién 13p don trén [2,3]. St dung phuong phép l3p
don, chon xg = 2.9, tim nghiém gan ding xp va
sai sb cla né theo cong thdc tién nghiém.

Gidi.

X = g(X), xp = 2.9053

q = max |g/(x)], A = 7|8 (x0) = x|

Ax, = 0.0003

ng.com https://fb.com/tailieudientucntt
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EED
N\ N
Bai tap

Bai 3. M&i mét ham sau day déu cé cing chung
diém b4t dong X 13 nghiém cla phuong trinh
x*4+2x2—=x—-3=0

@ gi(x) = V3 + x —2x2

x+3—x*
@ o(x) = >

x+3
° g3(X) — X2 _|_ 2
o ()_3x4+2x2+3
ng.com EN\X) = 4X%ttp$#/f4cxn/taﬂ-ieiliientucntt
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Phuong phép lap don Bai tap

Hay thuc hién bon 1an 15p cho m&i ham

gk(x), k =1,2,3,4 xdc dinh & trén véi cling gid
tri 13p ban dau xp = 1 va so sanh két qua voi
nhau. Ham nao cho ching ta day I3p hoi tu vé
nghiém tbt hon?

ng.com https://fb.com/tailieudientucntt
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Phuong phép lap don

Gidi. Véi xg = 1 ta cb

Xn

g1(xn)

g2(xn)

g3(xn)

ga(xn)

X1

1.1892

1.2247

1.1547

1.1429

X2

1.0801

0.9937

1.1164

1.1245

X3

1.1497

1.2286

1.1261

1.1241

B~ WINI S

X4

1.1078

0.9875

1.1236

1.1241

Nhu vay, ham ga(x) cho ta day I5p hdi tu vé
nghiém tét hon.

https://fb.com/tailieudientucntt
PHUGNG TRINH PHI TUYEN

ng.com
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EED
N\ N
Bai tap

Bai 4. St dung phuong phép |3p, tim nghiém gan
ding véi sai sb nhé hon 1073 cho phuong trinh sau
x3 —3x? — 5 = 0 trong doan [3, 4], chon xy = 3.5
Giai.

x3—3x2—5=0<=>x:3+%=g(x). Ta ¢6

10 10 10
g’ (x)] = | ——\ < 57 Vay hé sb co g = >
ng.com https://fb.com/tailieudientucntt
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B tép
Theo cong thic danh giad sai so ta cé

X, — X| <1L|x — xpa| <1073
—q

1073.(1 —
= |xp — Xp_1] < (1—q) —
q
107%.(1—-39)
= 10 = 0.0017
27

Chon xo = 3.5 € [3, 4] Tinh x,,n=1,2,... theo
cong thic x,,—3—|——

X
ng.com https://fb. cOnraitibudientucntt
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Phuong phép l3p don Bai tap

Xn

’Xn - Xn—l’

3.5

3.4082

0.0918

3.4305

0.0222

WIN| = OIS

3.4249

0.0056

4

3.4263

0.0014

Vay nghiém gan diang 13 3.4263 & lan 13p thd 4.

ng.com

Nguyén Héng Léc (BK TPHCM)
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EED
N\ N
Bai tap

Bai 5. St dung phuong phép I3p, tim nghiém gan
ding véi sai sb nhé hon 1073 cho phuong trinh sau
x3 — x —1 =0 trong doan [1,2], chon xg = 1.5
Giai.
x3—x—1—0<:>x: Vx+1=g(x). Tacé
g ()l =153 | < —5~. Vay hé sb co
o/ (x+1)2 " 3V4
1

ng.com https://fb.com/tailieudientucntt
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Phuong phép l3p don Bai tap

Theo c6ng thic danh gia sai sb ta c6

Xy — X| < ———|xp — xp_1] < 1073
10-3.(1 —
= ‘Xn — Xn—1| < ( q) —
q
1
103.(1 — —=)
_ 1 3V4" _ 0038,

3v/4
Chon xg = 1.5 € [1,2]. Tinh x,,n=1,2,... theo
ng. &}Qﬂg thUC Xn —htfhxﬁl em]_talT%ud tucntt
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Phuong phép l3p don

Xn

’Xn — Xn—l’

1.5

1.3572

0.1428

1.3309

0.0263

1.3259

0.0050

AW IN|R OIS

1.3249

0.001

Nguyén Héng Léc (BK TPHCM)

Vay nghiém gan dang 13 1.3249 & [an |3p thd 4.

https://fb.com/tailieudientucntt
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Phuong phép l3p don Bai tap

Bai 6. SU dung phuong phép 3p, tim nghiém gan
diing véi sai sb nhé hon 1073 cho phuong trinh sau

2 X 2
x=12 ; i trong doan [0, 1], chon xg = 0.5
2 X 2
Gidi. x = = ; L g(x). Ta co
2x — e* 2— ¢

/ _ " _
g (X) T 3 )y 8 (X) 3 )

2 / 2X *
g'(x) =0 x=1In2, [g'(x)] = | | <

max{[g’(In 2)|. !?'(0)! 1g'(1 )\} ,
= max{0.2046, —, 0. 2394c}entucntt§ Hé s6 co g = 3

ng.com ht@s I/fb.com/tailieu
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Phuong phép l3p don Bai tap

Theo céng thic danh gia sai sb ta 6

\x,,—y\gl%\x xp_1| < 1073

q
107°3.(1 -3
= (1 ) _ 0.002
3
Chon xg = 0.5 € [0,1]. Tinh x,,n=1,2,... theo
X2 | — X142

N e
cong thic x, =
ng.com https://fb.com/tail igludi entucntt
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Phuong phép l3p don Bai tap

Xn

’Xn - Xn—l’

0.5

0.2004

0.2996

0.2727

0.0724

0.2536

0.0191

AW IN|P OIS

0.2586

0.005

5

0.2573

0.0013

Vay nghiém gan ding 13 0.2573 & 1an I5p thi 5.

ng.com

Nguyén Héng Léc (BK TPHCM)
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Phuong phép l3p don Bai tap

i . 5 ,
Bai 7. Véi phuong trinh x = — 4 2, hdy x4c dinh
X
khodng [a, b] ma trong d6 phuong phap 13p hdi tu.
Déanh gia sb 1an I3p can thiét dé tim nghiém gan
ding vé6i d6 chinh xac 10~*

Gidi. x = % +2=g(x). Tacé g'(x) = —g,
1g'(x)] = | —%] <1e x> v/10~2.15. Do dé
ta chon a =2.5,b = 3. Lic nay

80x)] = |3 < max{|g'(25)]. lg(3)]} = 0.64

ng.(yn/a-\y hé 56 co qh%s:/pufc@nﬂ'tailieudientucntt
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Phuong phép l3p don Bai tap

Chon xp = 2.5 = x; = 2.8 Theo cong thic danh

gid sai sb ta c6

l—gq

107*.(1 — 0.64)
0.3

x, — x| < X1 — xo| < 107*

= (0.64)" <

1074.(1-0.64
In( (0.3 ))

In0.64

=n> ~20.23 = n =21

ng.com https://fb.com/tailieudientucntt
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Bai 8. V4i phuong trinh x = 67, hdy xac dinh
khodng [a, b] ma trong dé phuong phap ldp hoi tu.
Danh gi4 sb 13n 15p cAn thiét dé tim nghiém gin
ding véi do chinh xac 1074

Gidi. x =67 = g(x). Ta c6 g'(x) = —67%In6,

g'(x)|=]—6"In6| <1< —xIn6 <Int <
Inln 6
X > r; n ~ 0.3255. Do dé ta chon
n
a=05>b=1 Licnay|g'(x)]=]—-6"In6| <
max{|g'(0.5)], |g'(1)|} = 0.73. Vay h& sb co
qg=0.73. -
ng.com https://fb.com/tailieudientucntt
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Phuong phép l3p don Bai tap

Chon xp = 0.5 = x; = 0.4082 Theo cbng thic
dénh gid sai sb ta ¢
l1—gq
107*.(1 — 0.73)
0.0918

x, — x| < X1 — xo| < 107*

= (0.73)" <

In( 104.(1‘0.73))

0.0918
= n= ~ 2584 = n=26
In0.73
ng.com https://fb.com/tailieudientucntt
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Phuong phép l3p don Bai tap

1
Bai 9. V4i phuong trinh x = E(sinx + cos x), hay

xac dinh khodng [a, b| ma trong dé phuong phép
5p hoi tu. Danh gis sb 13n I5p cAn thiét dé tim
nghiém gan ding véi d6 chinh xac 10~

Gidi. x = §(sinx + cos x) = g(x). Ta cé

COS X — SIn X

gl(x) = =,
g'(x)| = ‘COSX ; S|nx‘ < 1,Vx € R. Do d6 ta
chona=0,b=1,

ng.com https://fb.com/tailieudientucntt
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Phuong phép lap don Bai tap

Cos X — sin X

2
21 < max{|g’(0)], |g’(1)]} = 0.5. V4
— 5 Ug'(0)], lg"(1)[} iy

hé sb co qg = 0.5.

Lic nay [g'(x)] = |

cos(x — )

ng.com https://fb.com/tailieudientucntt
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Phuong phép l3p don Bai tap

Chon xg = 0 = x; = 0.5. Theo cdng thic danh

gid sai sb ta c6

l1—gq

10_4.(1 —0.5)
0.5

x, — x| < X1 — xo| < 107*

= (0.5)" <

|n(104'(§.15_0'5))

= n= ~ 13.29 = n = 14.
In0.5
ng.com https://fb.com/tailieudientucntt
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Phuong phédp Newton Thiét 13p céng thic

Cho phuong trinh f(x) = 0,x € (a, b)

Goi x* 13 nghiém gan ding, X |3 nghiém chinh xac.
Ap dung cong thic Taylor:

f(x) = f(x*)+ F(x*)(x — x*) + o(x — x*)

— 0=f(x) = f(x*) + f'(x*)(x — x*)

Xay dung day lap Newton: x, = x,_1 — )f,((’;"—_ll))

ng.com https://fb.com/tailieudientucntt
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Phuong phédp Newton Y nghia hinh hoc

Tl cong thiic Newton suy ra

0— f(xo 1) = F(x0_1) (X0 — Xp_1)

Tl day ta cé thé suy ra cach xac dinh x, tU x,_1

nhu sau: tir diém (xo_1, f(xp_1)) trén do thi, ta vé
tiép tuyén véi do thi tai diém ndy, x, 13 giao diém
cha tiép tuyén nay véi truc hoanh.

Phuong phdp Newton con goi 13 phuong phép tiép
tuyén

ng.com https://fb.com/tailieudientucntt
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Phuong phép Newton [ nghia hinh hoc

LY AY
(x)<0
B A (x)<0
f(b)
f(a) =f(x)
y=f(x) Y
\s
(0] a é// b=x,. (0] X, Xib=xN
X, X 'X a é 3 X
f(a) f(b)
A Px)>0
(x)>0
B
ng.com https://fb.com/tailieudientucntt
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Phuong phép Newton [IEEIR

Phuong phap Newton st dung cong thic sai sb

téng quat: Ax, = X, — x| < f(;”)
Véi m = min_|f'(x)
x€[a,b]
N&u xem phuong phap Newton nhu I3p don, khi
f(x) _ )" (x)

dé: g(X) =X — m — g/(X) = W

Nhan thdy g'(X) = 0, néu chon xg thich hop thi
phuong phap Newton s& hai tu nhanh(nhd hé sb co
nhé), nhung néu chon xg khéng phli hop phuong
phap Newton c6 thé khéng héi tu (g'(x) > 1)

ng.com https://fb.com/tailieudientucntt
Nguyén Hong Léc (BK TPHCM) PHUGNG TRINH PHI TUYEN TP. HCM — 2013. 63 / 77



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

GONCOEEELNNEWIIIN  Su hdi tu cla phuong phdp Newton

Diéu kién Fourier

Dinh ly

Gia str f(x) c6 dao ham lién tuc dén cip 2 va cac
dao ham f'(x), f"(x) khéng déi diu trén doan

[a, b].Khi d6 néu chon xo théa f(xo)f" (xo) > 0 thi
phuong phap ldp Newton héi tu

ng.com https://fb.com/tailieudientucntt
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Phuong phdp Newton Su hdi tu cha phuong phidp Newton

Cha y

Diéu kién Fourier chi 13 diéu kién can khéng di
f'(x) # 0 |3 diéu kién tién quyét

Néu f(a)f"(a) > 0, chon xg = a

Néu f(a)f"(a) < 0, chon xg = b

Néu £"(a) = 0, xét f(b)f"(b)

ng.com https://fb.com/tailieudientucntt
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Phuong phdp Newton Uu nhugc diém clia phucng phap Newton

Uu nhugc diém cla phuong phap Newton

Uu diém cla phuong phép tiép tuyén 13 thc do hoi
tu nhanh.

Nhuoc diém cla phuong phép tiép tuyén I3 biét
Xp—1, dé tinh x, ta phai tinh gid tri cla ham f va
gi4 tri ca dao ham f/ tai diém x,_1.

ng.com https://fb.com/tailieudientucntt
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Phuong phip Newton Uu nhugc diém clia phuong phap Newton

Vi du

Gidi phuong trinh f(x) = x> —3x +1 = 0 trong
khodng cach ly nghiém [0, 0.5] bing phuong phép
Newton.

Gidi.

Ta c6 f(0) > 0,f(0.5) <0,

f'(x) = 3x* — 3 < 0,Vx € [0,0.5] va

f"(x) = 6x > 0,(0.5)f"(0.5) < 0 nén chon
X0 — 0.

N s

ng.com https://fb.com/tailieudientucntt
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Uu nhugc diém clia phuong phap Newton
Ta xdy dung d3y (x,) theo cong thic

5 " f’(Xn_l) " 3X 1 —3
2X3 1 —1
3x 4113
9
Ta c6 |f'(x)| = min{|f'(0)], |f'(0.5)|} = =M

Do dé nghiém gan ding x, ducc danh gid sai so so
véi nghiém chinh x4c X nhu sau

_ F(xa)| X3 — 3%, + 1
ng.com X 7 Xn < hitpsifffy. com/tailieudientucntt 0 / 4 AX"
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Phuong phip Newton Uu nhugc diém clia phuong phap Newton

Xn A,,
0
1/3 = 0.3333333333 0.0165
25/72 = 0.3472222222 8.6924.10°
0.3472963532 2.5.107°

WIN| = O S

ng.com https://fb.com/tailieudientucntt
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Phuong phédp Newton Bai tap

Bai tap

Bai 1. Cho phuong trinh

f(x) = 2x> — 15x% + 10x — 7 = 0. Cho xy = 6.8
tim nghiém gan ding x; theo phuong phap
Newton.

Giai.

X =Xx_— X\ — 68448

f
F'(X)

ng.com https://fb.com/tailieudientucntt
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Phuong phédp Newton Bai tap

Bai 2. Cho phuong trinh

f(x) = 3x° + 10x* 4+ 13x + 17 = 0 trong khodng
cach ly nghiém [—2.6; —2.5]. S{t dung phuong
phap Newton,chon xp theo didu kién Fourier. tinh
sai sb clia nghiém gan ding x; theo cdng thic sai
sb téng quat.

Giai.

f(—2.6)f"(—2.6) > 0, chon xp = —2.6

m = min |f'(x)| = 19.25

X =X — {5 120 Axg = 0.0054
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Phuong phédp Newton Bai tap

Bai 3. S dung phuong phdp Newton tim nghiém
gan ding cla phuong trinh

f(x) =€ +2*+2cosx — 6 =0 trong khodng
cach ly nghiém [1,2] vé6i db chinh xdc 107>,

Giai.

Ta c6 f(1) <0,f(2) >0,

f'(x) =e*—2"%In2 —2sinx > 0,Vx € [1,2] va
f7(x) = e + 2 %In*(2) — cos x > 0,Vx € [1,2]
nén chon xp = 2.
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Phuong phédp Newton Bai tap

Ta x8y dung day (x,) theo cbng thiic

e f(Xo-1) N _eX"*1 42 %=1 L 2cosx,_1 — O
n— Al F'(Xp_1) "1 et — 2-x1|n2 — 2sin Xp_1
Ta c6 |f'(x)| = min{|f'(1)[,|f'(2)|} = 0.688 = m. Do d6

nghiém gan ding x, dudc danh gi4 sai sb so véi nghiém

chinh xac X nhu sau

[f(xn)| | 427% 4-2cos x, — 6
m 0.688

X — x| <

—am AXn

ng.com https://fb.com/tailieudientucntt
Nguyén Hong Léc (BK TPHCM) PHUGNG TRINH PHI TUYEN TP. HCM — 2013. 73 / 77


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

Phuong phédp Newton Bai tap

Xn A,
2
1.850521336 | 0.1283
1.829751202 | 2.19.103
1.829383715 | 6.7.10° '

WIN| = O S
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Phuong phédp Newton Bai tap

Bai 4. S( dung phuong phdp Newton tim nghiém
gan dlng cha phuong trinh

f(x) = In(x — 1) + cos(x — 1) = 0 trong khodng
cach ly nghiém [1.3,2] véi d6 chinh xac 107°.
Giai.

Ta c6 f(1.3) < 0,f(2) > 0,

f'(x) = T sin(x —1) > 0,Vx € [1.3,2] va
X —
1
f'(x) = — —cos(x—1) < 0,Vx € [1.3,2]
(x — 1)
nén chon xg = 1.3.
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Phuong phédp Newton Bai tap

Ta x@y dung day (x,) theo cbng thic

f(Xn_l) |n(Xn_1 — 1) + COS(Xn_l — ].)
Xn = Xn—1—m = Xp-1— 1 = 1 .
n—1 T sin(Xx,_1 )

Ta c6 |f'(x)| = min{|f'(1.3),|f'(2)|} = 0.158 = m. Do
d6 nghiém gan ding x, duoc danh gia sai sb so véi
nghiém chinh xac X nhu sau

x| < |f(xn)] N | In(xp—1 — 1) 4 cos(xp—1 — 1) _ A,
m 0.158 !
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Phuong phédp Newton Bai tap

Xn A,
1.3
1.38184714 | 0.21998
1.397320733 | 5.76.1073
1.397748164 | 4.199.10~°

WIN| = O S
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