Journal of educational equipment: Applied research, Volume 1, Issue 284(March 2023)
ISSN 1859 - 0810

Sai s0 va danh gia sai s0 pham phai
khi xap xi ham so bang phép noi suy

Nguyén Anh*

*ThS, Khoa Khoa hoc Dai cwong, Truong Dai hoc Tai nguyén va Méi truong Ha Noi
Received: 06/02/2023; Accepted: 15/02/2023; Published: 22/02/2023

Abstract: In the process of development, Mathematics has occupied a very important position in all fields.
Numerical analysis is a relatively new science that studies and deals with basic problems such as: Errors,
approximation of real solutions of nonlinear equations and systems of linear equations, approximation
and interpolation of functions.. In order to facilitate computation and be able to program on electronic
computers, the process of solving problems is presented as an iterative procedure.

The article deals with the problem of error and function approximation and the applications of interpolation
polynomials in approximation as an effective tool commonly used in science and engineering.
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1. Pit van dé

Toéan hoc ra doi tir nhu cdu cta thue tién. Trong
qué trinh phat trién, Toan hoc da chiém linh vi tri vo
cung quan trong trong tat ca cac linh vuc tir nghlen
ctru dén doi sdng va san xuat ctia con nguoi, nhat 13
trong giai doan cong nghé hoéa hién nay

Giai tich s6 1a mon khoa hoc kha méi mé, mot
nhanh thudc linh vyc toan hoc g dung Vc’ri muc
tiéu gla quyet cac bai toan ra két qua bang s6, Giai
tich sb nghién clu va dé cap dén nhimg bai toan co
ban nhu: Sai s6, xp xi nghiém thuc cua phlr(mg
trinh phi tuyén va he phuong trinh tuyén tinh, xap
xi va ndi suy ham sé ... Viéc giai mot bai toan xap xi
phirc tap nhim muc dlch thay d6i mot ham s nhu
dang biéu thirc hodc ham sé dudi dang bang bang
béang nhitng ham sé don gian (cang gan véi da thirc
cang tot) dé don gian cho tinh toan, du bao,....

Pé thuén tién cho tinh toan va co thé 1ap trinh
trén may tinh dién t, quy trinh giai cac bai toan
dugc trinh bay c6 tinh chét nhu mot thu tuc 1ap. Viéc
tinh toan voi cac thong tin bang sé (dit lidu dau vao)
nhan duoc 1a két qua thyc nghiém nén sai s6 1a diéu
khong tranh khéi. Vi 1€ d6, ngoai cac thuat toan con
¢6 nhitng cong cu dé kiém tra va danh gia sai s tai
mdi budc ldp hay sudt qua trinh tinh toan.

Bai viét d& cap dén van dé sai s va xdp xi ham
s6 cung nhitng tmg dung cua da thirc ndi suy trong
phép tinh x4p xi nhu mot cong cu hitu hiéu thuong
dung trong khoa hoc — k¥ thuat.

2. N§i dung nghién ctru
Thuc t& va k¥ thuat, ta thuong gip rat nhiéu
truong hop cin phai xac dinh dwoc biéu thic cua

ham s6 y= f{x) — nhung chi biét mot s hitu han cac
gi4 tri roi rac cuia dai lugng bién thién x thong qua
thuc nghlem do dac hay kiém dinh X, Xpperry X, VO
cac két qua tuong tmg cia y 1a Vi Vyseens V), - Ngay ca
khi bleu thtrc giai tich ctia y= f'(x) da xac dinh, nhung
qué cong kénh va phirc tap, ta co thé di tim mot ham
s6 don gian hon dé thay thé trong qua trinh tinh toan,
du bao dang tuyén tinh, lugng giac, ham liy thira. ...
2.1. Ngi suy da thirc

Trong thyc té tinh todn, trong khi chi biét cic gia
triy =f(x), x, € [a, bl,i=0,n.ta thub’ng phai tinh
gia tri cua ham s6 yv=f (x) v6i x bat ki trén doan
[a,b]. Cac gia tri (x, y) la két qua nhan dugc qua ghl
chép tir thyc nghiém, khao sat...Ngay ca khi biéu
thtrc giai tich cua f'(x) da xac dinh nhung phtec tap.
Be tién tinh toan, nguoi ta xay dung da thire P, (x)
Xap xi V0’1 f (x) dé thay thé trong qua trinh dy doan
(v6i sai s6 chap nhan duoc). Tuc la tim da thirc P (x)
théa man diéu kién va X F#X, Vi#j x, €la, b]‘v’z
Ham sé P(x) nhu vay goi 1a 'ham ndi suy cua f{x) va
cac x(i = 0,1,... n) goi la cac nlt ndi suy. Bai toan
xdy dung ham so P(x) goi la bai toan ndi suy. Toi da
nghién ctru cach xay dung cac da thic ndi suy: Pa
thtrc ndi suy Lagrang, Pa thuc ndi suy Newton. Pa
thirc ndi suy Hermitte, Spline da thirc, mot s6 bai tap
vi du x@y dung cac da thuc ndi suy tuong tnglién
quan va danh gia sai s6 khi xay dung cac da thirc
ndi suy.

Thi dy: Cho céc diém ciia ham y=f(x) nhan dugc
tr TN (0;1),(2:3),(3;2),(5:5),(6:6)

Xay dyung da thtrc ndi suy NiuTon tién xuat phat
trnut x, = 0 cua y = f(x)
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Tinh gin dung f(1,25)
Giai: Ty hiéu cac cp ciia ham y= f(x) tinh dugc
trong bang sau:

X|Y|THcip1|THcap2  |THcép3 TH cép 4
011
1=y[0;2]
213
-1 -2/3=y[0;2;3]|3/10=y[0,2.3,5]
32 -11/120=
3/2 5/6 -1/4 =y[0.,...6]
5105
1 -1/6
616

Va: P (x):= y,Hx — x)fx,.x,] + (x = x) (x -
XXy X, X Foot (X = x) (X = %) (X=X |
IR NS & X

Ta co:

P(x)=1+x.1+x(x— 2)(—7)+x(x 2)(x— 3)—+x(x 2)(x—3)(x— 5)(—E)

1 x* 73x3—@x2+£x

“120" Te0" 120" 60

Ta co: f(1,25) = P (1,25) = 3,9311525

Néu quan tam thi sai s6 noi suy:

R,(x=1,25) =l (x = x)) (X = X)... (X =X_) (X~
x ) fIx.xg,..., x = [(1,25 = 0) (1,25 - 2) (1,25 - 3)
(1,25 -5) (1,25 -6). 1] 1,25;0;2;3;5; 6] |
2.2. Phwong phdp binh phwong cwc tiéu - trng dung
fim ham héi quy.

Toan hoc tmg dung — v6i su phat trién cta no vé
Ly thuyét cling nhu g dung rong rai trong hau hét
cac nganh dic biét la Xac suat va Théng ké Toan hoc.
Mot trong nhiing ung dung quan trong cua xac suét
va thong ké doi véi kinh té va doi song, do 1a phan
tich dé dy bao va dinh huéng thong qua cac bai toan
lién quan dén “Hoi quy va tuong quan”. Muédn vay,
tur sy phu thudc cua mot dai lugng bién thién vao mot
(hay nhiéu bién khac) ta di tim ham hoi quy biéu thi
mdi quan hé ham giira cac dai luong. Viéc tim cac
ham hoi quy 1a mot ung dung cua phu0’ng phap ndi
suy va phuong phap bll‘lh phuong bé nhat.

Dua trén thong tin vé hé sb twong quan mau voi
cac s lidu thuc nghiém, dudng hoi quy trung binh
tuyén tinh thuc nghiém va mot s6 vi du thuc té thong
qua céc thyc nghiém xdy dyng da thirc hdi suy. Qua
da thirc hoi quy, ching ta s& du doan duogc cac két
qua y trong tuong lai khi c6 cac gia tri x cho trude.

Thi du: Két qua ghi chép qua thuc nghiém, cac
gia tri cia x va y trong bang:

X 0,56 0,84 1,14 2,44 3,16
y -0,80 -0,97 -0,98 1,07 3,66
Tir thong tin da c6, ta c6 thé ti cho x va y mot

+1:——(x —146x° +601x” —826x —120)
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cong thic thuc nghiém c6 dang:
y=a+bx +cx?
Cac h¢ sO ab,c can tim la nghiém hé (*):

n n n
2 _
na+b2xi +c2xi 7Zyi
i=1 i=1 i=1
n n n n
2 3
ain +b2xi +ch,. —inyi
i=1 i=1 i=1 i=1
n n n n
2 3 4 _ 2
aZx,. +b2xl. +ch,. —inyi
i=1 i=1 i=1 i=1

Dé giai hé ta tinh toan cac gia tri nhu bang sau:

Xi (X|)2 ()(|)3 ()(|)4 yi Xi y\' (X|)z yi
n=50,56 0,314 10,176 |0,098 |-0,80 |-0,448 |-0,251

0,84 0,706 |0,593 0,498 |-0,97 |-0,815 |-0,685

1,14 [1,300 1,482 [1,690 |-0,98 |-1,117 |-1,274

2,44 5,954 |14,527 |35,445 |1,07 (2,611 6,371

3,16 (9,986 |31,554 (99,712 |3,66 |11,566 |36,549
ZS: 8,14 |18,260 [48,332 [137,443 [1,98 [11,797 |40,710
i=1

Tu do, hé théng PT (*) c6 dang sau:

5a+8,14b+18,260c = 1,98

8,14a + 18,260b+48,332¢ = 11,797

18,260a+48,332b+ 137,443¢ = 40,710

Gia hé ta nhan dugc: a=0; b=-2;c=1. Vayy
=-2x +x2

Bay gio, ta thir tinh cac gia tri mdi cia y = x> — 2x
tai cac diém X, va so sanh chiing v6i y:

X 0,56 0,84 1,14 2,44 3,16
Y -0,80 -0,97 -0,98 1,07 3,66
y=x>-2x |-0,8064 -0,9744 -0,9804 1,0736 3,6656

Két qua cho thdy gia tri ciia ham y = x> — 2x tai
cac diém X, va cac gia tri y, sa1 khac khong dang ké.
Chimg to y = x2 — 2x 14 ham xap xi (dang bac 2).

3. Két luin

Bai viét d& cap dén cha dé (da néu) thude linh
vue Toan hoc tinh toan va tmg dung. Mot 1an nira xin
nhén manh lai, vn dé xép xi ham sb va danh gia sai
sO trong qua trinh tinh toan véi ing dung phd bién
trong Khoa hoc — Ky thuat la mot chu dé xung dang
duoc quan tdm va khai thac.

Mic dit da xem xét va chinh stra, bai viét kho
tranh khoi nhitng thiéu s6t. Mong nhan dugc y kién
dong gop ciia ddng nghiép va ban doc.
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