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Pa thirc ngl suy

Va phuong phap binh phwong bé nhat—
Chwong 4

1) Pa thuc ndi suy Lagrange:

Vi du 1: Cho bang gia tri caa ham sé y = f(x):

X 321 (Xo) 1322.8  (x1) |324.2 (X2) | 325 (X3)
y 250651 (yo) | 2.50893 (y1) | 2.51081 (y2) | 2.51188 (ya)
Tinh gan dung f(323.5) bang da thtc noi suy Lagrange.

Giai:

C0 4 nat ndi suy (n = 3) = ba thirc noi suy Lagrange cua ham f(x) la:

L.(x) = (X —x1)(x — x2) (X — x3) (x = x0) (x — x2)(x — x3) y
’ (X0 — x1)(xg — x2) (X — X3) 0 (1 — x0) (X1 — x2) (%1 — x3) !
(¢ — x0) (x — x1) (x — x3) (¢ — x0) (X — x1) (x — x3)

(X2 — x0) (2 — 2x1) (X2 — x3) 2 (X3 — x0) (X3 — x1)(x3 — xz)y3

(x — 322.8)(x — 324.2)(x — 325)

= 2.50651
(321 — 322.8)(321 — 324.2)(321 — 325) 5065

(x —321)(x — 324.2)(x — 325)
+ 2.50893
(322.8 —321)(322.8 — 324.2)(322.8 — 325)

(x — 321)(x — 322.8)(x — 325)
+ 2.51081
(324.2 — 321)(324.2 — 322.8)(324.2 — 325)

(x — 321)(x — 322.8)(x — 324.2)
(325 — 321)(325 — 322.8)(325 — 324.2)

2.51188

~ —0.10879(x — 322.8)(x — 324.2)(x — 325)
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+0.45255(x — 321)(x — 324.2)(x — 325)
—0.70056(x — 321)(x — 322.8)(x — 325)
+0.35680(x — 321)(x — 322.8)(x — 324.2)

f(323.5) ~ L3(323.5) ~ —0.10879(323.5 — 322.8)(323.5 — 324.2)(323.5 — 325)

+0.45255(323.5 — 321)(323.5 — 324.2)(323.5 — 325)
—0.70056(323.5 — 321)(323.5 — 322.8)(323.5 — 325)

+0.35680(323.5 — 321)(323.5 — 322.8)(323.5 — 324.2)

~-0.07996 + 1.18794 + 1.83897 — 0.43708
~ 2.50987
2) Pa thic ndi suy Newton — khong cach déu:

Vi du 2: Cho bang gié tri caa ham sé y = f(x) nhu sau:

X -1 0 3 6 7
y 3 -6 39 822 1611

a) Xay dung da thic ngi suy Newton tu nit xo = -1.

b) Tinh gan dang f(-0.25) bang da thic noi suy tim duoc & trén.
Giai:
a) Co6 5 nat noi suy, ta co:
Pa(X) = Yo + (X — Xo)f[Xo, X1] + (X — Xo)(X — X1)f[Xo, X1, X2]
+ (X — Xo)(X — X1) (X — X2)f[Xo, X1, X2, X3]
+ (X — Xo) (X — X1) (X — X2) (X — X3)f[Xo, X1, X2, X3, Xa]

Ta lap bang:
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i | xi |yi Tyhiéucap1l | Tyhiéucap2 | Ty higucap 3 | Ty hiéu cap 4
0[-1]3
—6—()
0—(-1)
110 | -6 15-(-9)
3—(-1)
15 41 -6 B
6—(-1)
2|3 |39 41 13-5
7-(-1)
261 13
3|16 |822 132
789
417 |1611

DPa thuc can tim 1a:

P4(X) =3

+ [x= (D] x (-9)

+[Xx-(-1)]x (x-0)x6

+[X-(-1)]x (X-0)x(x-3)x5

+[X=(-1)]x(X-0)x(Xx-3)x(xX-6)x1

pg. 3
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=3-9(x+1)+6x(Xx+1)+5x(Xx+1)(x-3)+x(x+1)(x-3)(x—-6)
b) Ta c6 f(-0.25) ~ P4(-0.25)
~3—-9(-0.25 + 1) + 6(-0.25)(-0.25 + 1) + 5(-0.25)(-0.25 + 1)(-0.25 - 3)
+ (-0.25)(-0.25 + 1)(-0.25 - 3)(-0.25 - 6)
~ -5.6367

Vi du 3: St dung da thtc noi suy Newton, tim s6 liéu con thiéu trong bang sau:

y 1 3 9 777 81

3) Pa thirc ndi suy Newton — c6 cach déu:

Vi du 4: Cho bang gi4 tri cia ham y = f(x) nhu sau:

X 5 5.2 5.4 5.6

y 0.85 2.41 4.77 7.32
a) Tim da thic ndi suy Newton ctia ham y = f(x) ng vai bang trén.
b) Tinh gan dang f(5.1)

Giai:
a) Co0 4 nlt ndi suy, ta co:

t(t-1) ro t(t-1)(t-2) ,3
2! A3’0+ 3! AYO

P3(X) = P3(X:X0+ht) =y, + tAyo +
V6ixo=5vah=0.2

Ta lap bang:
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i Xi Yi Hiéu hitu han | Hiéu hiru Hiéu hiru
cip 1 hancap?2 |hancép 3
0 5 0.85
2.41-0.85
=1.56
1 5.2 2.41 2.36-1.56
=0.8
2.36 0.19-0.8
=-0.61
2 54 4.77 0.19
2.55
3 5.6 2.55
Da thuc can tim la:
Ps(x =5 +0.21) = 0.85 + 1.56¢ + “=20.8 + =22 (—0.61)

b) Tacé f(5.1) = f(5.1 =5 + 0.2t)

el - 5.1-5
Tadosuyrat="—-2 = =0.5
h 0.2

Thay t = 0.5 vao da thirc tim dugc ¢ cau a) ta duoc:

f(5.1) ~ P5(x = 5.1) = P4(t = 0.5)

0.5(0.5-1)(0.5—

2 0.61

~0.85 + 1.56 X 0.5 + %0.8 -

3!

~ 1.49188

Pg. 5
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Vi du 5: Cho bang gia tri cia ham sé y = f(x) tai 5 ntit cach déu nhau nhu sau:

0.5

1.5

2.5

y

0.5

3

8

17

31.5

a) Tim da thirc ndi suy Newton xuat phat tir n(t Xo = 0.5 cua ham f(x) tai cac
nuat da cho trong bang trén.

b) Tinh gan dang gia tri cua ham f(x) tai diém x = 0.75.

4) Phwong phap binh phwong bé nhat:

Vi du 6: Cho bang gia tri:

X 2 4 6 8 10 12
y 7.32 8.24 9.2 10.19 11.01 12.05
a) Tim duong thangy = a + bx gan véi ham y = f(x) theo phuwong phap binh

phuong bé nht.
b) Tir d6 tinh gan dung gia tri cua y tai x = 5.

Giai:

na+b Y, x; = XY

a) Tacdavab langhiém cua hé: { )
aXicix+b Y, xi = Xing %Y

Trong do:

n==6

-

n n n
x; = 42;Zyi - 58.01;in2 - 364;inyi — 439,02
i=1 i=1

i=1 i=1

Hé tré thanh: { 6a + 42b = 58.01 o {a = 6.37333

42a + 364b = 439.02 b =0.47071
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—y = 6.37333 + 0.47071x
Bdm may:

e Xba bg nhg may tinh: Shift 93 ==

e Chuyén sang ché dg thong ké: MODE 3
e Chon 2 (A + BX)

e Nhdp de liéu:

X Y
1 2 7.32
2 4 8.24

e Bam AC dé luu dir liéu.

e Ldy cac gia tri cua tong: Shift 1 3 ...
o Ldyhéséavab: Shifils ..

b) y tai x =5 c6 gid tri gan ding 1a:

y ~ 6.37333 + 0.47071x 5
~ 8.73

Vi du 7: Cho bang gia tri:

X 0.78 1.56 2.34 3.12 3.81
y 2.50 1.20 1.12 2.25 4.28
Bang phuong phap binh phwong bé nhét, tim hamy = a + bx + cx2.

Giai:

n n 2 _ n
na+bYiiix; +cXis xi =Xy
) . A 2 3 _
TacOa, b, clanghiémciahé:{ aYis,x; +b Y, xi +cXin X0 = Xiei XV
n 2 n 3 n 4 __ n 2
aYis xi +bYii i x; +cXii xi =X XY

Trong do:
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n=>5;
n n n n
in = 11.61;in2 = 32.7681;Zyl- = 11.35;in3 = 102.7615;
i=1 i=1 i=1 i=1

n

n n
Z X;y; = 29.7696;2 xt = 341.7505;2 x%y; = 94.6053

i=1 =1 =1

5a +11.61b + 32.7681c = 11.35
H¢ tro thanh: { 11.61a + 32.7681b + 102.76¢ = 29.7696
32.7681a + 102.76b + 341.7505¢c = 94.6053

a = 5.0221
&b =—4.0143
¢ = 1.0023

Vay, ta ¢ cong thirc nghiém can tim 1a: y = 5.0221 — 4.0143x + 1.0023x2.

Bdm may:
e Xobabg nhd: Shift9 3 ==

e Chuyén sang ché dg thong ké: MODE 3 (STAT)
e Chon3(_+cX?

o Nhdp de liéu:
X Y
1 0.78 2.5
2 1.56 1.2

o Bam AC dé luu dir liéu.
e Ldy cac gia tri cia tong: Shift 1 3

e Ldycacgiatrihésoa, bvac: Shift 15
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Vi du 8: Cho bang gié tri tuong &ng gitra x va y nhu sau:

X 2 2.3 2.6 2.9 3.2 35
y 14 11.27 10.91 8.25 7.86 6.05
a) Bang phuong phap binh phuong bé nhat, tim ham y = a + bx gan vdi

bang gia tri trén.
b) Tinh gan dung dao ham y’«(3.2).

Vi du 9: Theo ddi anh huong tiéu cuc caa chat doc X trong nudce udng (don vi:

mg/dm®3) dén tudi tho Y ciia mot loai dong vat (don vi: thang) cho béi bang sau:

X 1 2 3 4 5
(mg/dm3)
Y (thang) | 36 31 26 20 13

a) Bang phuong phap binh phuong bé nhat, tim cong thic nghiém cua Y ¢6
dang y = a + bx + cx2.
b) Tir cau a) néu luong chat doc X = 6 mg/dm? thi tudi tho Y caa dong vat

nay la bao nhiéu?

Vi du 10: Cho bang gia tri ciia ham s6 y = f(x) nhu sau:

X 0 2 25 3 4
y 0 10 277 42 118

a) Tim da thac ndi suy Lagrange caa ham f(x) tai cac nat cho bai bang trén.

b) Tim gié tri y con thiéu trong bang trén.



