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Tinh gan ding dao ham

va tich phan xac dinh — Chwong 5

1) Tinh gan ding dao ham:

Phuong phap:

Gia s y = f(x) trén [a, b] c6 bang noi suy cach déu:

X Xo X1 Xn

y Yo Y1 Yn
Budc 1: Bi tim da thirc noi suy Newton f(x) =~ P(x)
Budc 2: Tinh gan dung dao ham: f’(x*) = P’(x*)
Vi du 1: Cho bang gié tri cia ham y = f(x) nhu sau:

X 50 55 60 65

y 1.699 1.7404 1.7782 1.8139

Tinh gan dung dao ham tai x = 50.

Giai:

C0 4 nut noi suy, ta co:

P3(X) = P3(X=Xo+ht) = y, + tAyo +

Vé’iXo:50Véh:5

Ta lap bang:

t(t—1) A

2
2! Yot

t(t—1)(t—2) A

3
3! Yo
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i x|y Hiéu hiru han cap 1 | Hiéu hitu han cip 2 | Hiéu hiru han cip 3
0 50 | 1.699
0.0414
1 55 | 1.7404 -0.0036
0.0378 0.0015
2 60 | 1.7782 -0.0021
0.0357
3 65 | 1.8139

Da thuc can tim 1a:

0.0036t(t—1) n 0.0015t(t—1)(t—2)

Ps(x = 50 + 5t) = Ps(t) = 1.699 + 0.0414¢ — = -

1
— P(t) =[0.0414 — 0.0018(2t — 1) + 0.00025(3t* — 6t + 2)] X T

. - 50-50
TE.IIX=50—>t=xhx°= -

= 0, thay t = 0 vao P;(t), ta duoc:
Pj(t = 0) = [0.0414 — 0.0018(2 x 0 — 1) + 0.00025(3 X 02 — 6 X 0 + 2)] x%
= 0.0085.
Vay, f ‘(x = 50) = P;(t = 0) = 0.0085
2) Tinh gan diing tich phan xac dinh:
2.1. Cong thikc hinh thang:
Phuwong phap:

Chia doan [a, b] thanh n doan bang nhau [Xo, X1], ..., [Xn-1, Xa], Vi N + 1 nGt noi

suy cach déu:

Xo=a,....Xp=a+nxh=b

Ta c6 cdng thirc tong quat nhu sau:
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b
h
[= [ £OdG) = 53X [Go +30) + 200 + =+ Y0

Vi du 2: Tinh gan dung tich phan I = fol x X e™* dx bang cong thuc hinh thang

Vvé6i doan [0, 1] duoc chia thanh 4 doan bang nhau.
Giai:

4 - \ b— 1-0
Taco f(x) =x X e, % =0,% =1, n=4vah="2=22=1

Bang gia tri caa ham f(x) la:

X y=xxe"*

0 0
1, 0.1947
1/ 0.3033
3/, 0.3543

1 0.3679

Bdm may:

e Xo0abg nhg: Shift 9 3 ==

e Ldp cong thec:
Y=XxeX: X=X+Y%

e Bam CALC
e Nhdgp X =0 thi ragiatri cua f(x) khix =0 ...

Ap dung cong thirc hinh thang, ta duogc:

1
h
I=fx><e"‘dxzz[(yo+yn)+2(y1+yz+y3)]
0
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s
2

~
~

[(0+ 0.3679) + 2(0.1947 + 0.3033 + 0.3543)] = 0.2509

2.2. Cong thirc Simson:
Phuong phap:

Chia doan [a, b] thanh n doan (n chin) véi n+1 nGt ndi suy cach déu nhau:

, - b—a
x0=a,...,xn:a+n><h=bvmh=7

Ta c6 cdng thire tong quat nhu sau:

b
h
F= [ FOIAG) = 5% G0+ 3) + 40n + 7+ o 3ua) 42072 + Va3 2)]

Vi du 3: Tinh gan dung tich phan sau bang cong thirc Simson bang céach chia

[0.5, 1.5] thanh 8 doan bang nhau: I = [7 =22 d(x)
Gidi:

sin(x) -a _ 15-0.5

n

Taco: f(x) = ,Xo=0.5,x, =1.5n=8h="_ = 0.125

Ta c0 bang gia tri caa ham f(x) la:

sin(x)
X =
Y X
0.5 0.9589

0.625 0.9362
0.75 0.9089
0.875 0.8772

1 0.8415
1.125 0.802
1.25 0.7592
1.375 0.7134

1.5 0.665

Bdm may:
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e XOabg nho: Shift 93 ==
e Chuyén doi sang Radian: Shift MODE 4
e Ldp cong thuc:

v — sin(X)

X =X+ 0.125
X

e Bdm CALC dé nhap dir liéu xo

Ap dung cbng thiic SimSon, ta c6:

1.5

sin(x) h
I= f . d(x) =g X [(o +¥8) +4(V1 + Y3 +Ys +¥7) +2(y2 + ya + Ve)]
0.5

w| s

x [(0.9589 + 0.6650) + 4 x (0.9362 + 0.8772 4 0.8020 + 0.7134) + 2 X (0.9089 + 0.8415 + 0.7592)]

~ 0.8316

Bai tap 1: Tinh gin dung I = [,"°vx® — 1dx bing cong thuc

SimSon véi doan [1, 1.6] duoc chia thanh 6 doan béng nhau.

Bai tap 2: Cho ham y = f(x) vai bang sb liéu sau:

X 1.2 1.3 1.4 1.5
y -4.38 -2.16 0 2.55
a) Dung phuong phap binh phuong bé nhat tim ham y = ax + b gan

véi ham f(x) nhat.
b) Tinh gan dang dao ham £ (1.4).

Bai tap 3: Tinh gan dung tich phan I = f: x.In(x)dx bang cong thuc

hinh thang véi viéc chia doan [2, 4] thanh 8 doan con bang nhau.

Bai tap 4: Cho ham y = f(x) v&i bang gia tri sau:
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X 2.2 2.3 2.4 2.55
y 1.772 2.635 2 1.094

a) Dung da thtc ndi suy Lagrange dé xac dinh da thirc gan ding
véi ham y = f(x).
b) Tinh gan dang dao ham y’(2.2) va y’(2.4).
¢) Tinh gan dung dao ham y’(2.5).
Luwu y: Céch tinh gan ding dao ham c6 2 truong hop:
e Trwong hop 1: x* khong trung vaéi cac nat noi suy
Dung da thuc ndi suy:
f'(x*) = Bi(x7)
e Trwong hop 2: x* trung véi nat noi suy
Dung mot trong 3 cach sau:

o Cach 1: St dung Truong hop 1.
f(xi+1)—f(x)

Xi+1—Xi

f(xi—1)—f(xi)

Xi—1—Xj

o Céch 2: Ap dung cong thuc: f'(x) =

o Céch 3: Ap dung cong thuc: f'(x) =



