XAP Xi NGHIEM CUA PHUONG TRINH

Gia st rang mot dai 1y ban xe cung cap cho ban mot chiéc xe gia 18.000 dola hoic
cho ban trd gép mdi thang 375 do la trong 5 nam. Ban mudén biét 1ai suat hang
thang dai 1y tinh phi cho ban?. Dé tim cau tra 15i, ban phai gidi phuong trinh

48z(z +1)% — (14 2)° +1=0(1)

Lam thé nao dé giai phuong trinh trén?. Ta biét ring phuong trinh bac hai, bac
ba, bac bon da c6 cong thitc nghiém, nhung chi ¢c6 phuong trinh bac hai 14 c6 cong
thitc nghiem don gidn. Néu 14 mot phuong trinh bac nam ho#c cao hon thi khong
c6 cong thitc tong quéat hodc nhiéu phuong trinh khac nhu cos z = z ciing khong c6
cong thic nghiém.

Tuy nhién bang cong cu vé do thi, ta c6 dugc mot phan do thi ciia ham vé trai
ciia (1). Ta ¢6 x = 0 la mot nghiém, nhung ta quan tdm xem nghiém nao trong
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khoang 0,07 dén 0,08. Bing cach phéng 16n do thi ta cling c6 thé xap xi 0,076 nhung
cong viéc nay mudn nhanh va chinh xac ta c6 phuong phdp sé6 (Phuong phap
Newton) tim nghiém.

Tit hinh vé ta c¢6, nghiém can tim 1a r. Ta bat dau véi xap xi z1. Xét tiép tuyén
L cua dudng cong tai (z1, f(z1)). L ¢6 phuong trinh

y = f'(x1)(x — 1) + f(1)

L cat Oz tai (z2,0). Vi (22,0) € (L) nén

0= e — )+ fa1) = 22 = a1 — 2 (né f'(21) #0)
f(z1)
Ta stt dung x9 lam xap xi tiép theo, ta dugc
B f(z2)
TR i)
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(1, flxq)

Néu z,, cang tién t6i r khi n cang 16n, khi d6 ta c6

lim z, =r
n—oo

(.\’1 ) f(xl')

Cht §. Khong phai xap xi bao gid ciing cho ta két qua nhu mong mudn. Chang
han

Vi du 0.1. Tim zdp xi dén x5 dé gidi phuong trinh 2® — 2z — 5 bdt dau vdi x1 = 2.
cI1Al.  Ap dung phuong phap Newton vé6i
fx)=2% 22 -5 f(z) =3z — 2,2, =2
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Ta c6 B2, 5
Intl = o 3z, — 2
Khi =1 ta ¢6
xg—xl—ﬁlg;f%_lgf)—Q—:?:Q,l
Khi =1 ta c6 28— 2355
T3 = T3 — 3333372 = 2,0946

Vi vay z3 ~ 2,0946

2.2

X,

s -y=10x—21

Vi du 0.2. St dung phuong phdp Newton tim /2 ding dén 8 chit sé thap phan.

Ta chi can tim z trong phuong trinh z® — 2 = 0.
Xét f(z) =25 — 2, f/(z) = 62°, ta co

28 —2
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In+1l = Tn —

Néu ta chon x = 1 1a xap xi ban dau thi ta c6

T2 ~ 1,16666667
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r3 ~ 1,12246205
x4 ~ 1,12246205
x5 ~ 1,12249707
re ~ 1,12644368

Vi x5 v 2 c6 8 chit s6 thap phan giong nhau nén
V2 ~ 1,12246205

Vi du 0.3. Tim nghiém gan ding ciia phuong trinh cosx = x, vdi do chinh zdc dén
6 chit s6 thap phan

GIAL. Tru6c hét, ta viét phuong trinh dudi dang
cost—x =0
Ta ¢6 f(z) =cosz —z, f'(x) = —sinz — 1,

COS Ty, — T COSp, —Tp
Tp+1l = Tn — —— =Ty +
—sinx, — 1 sinz, + 1

Ta bat dau v6i z; = 1, ta co

29 ~ 0, 75036387
25~ 0, 73911289
24 ~ 0, 73908513

x5 ~ 0, 73908513

Vi 24, x5 giéng nhau & vi tri thi 6 nén ta c6 nghiem dang t6i 6 chit s6 thap phan la
0, 739085 0




