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X0 X1
YiY n
Da thitc n6i suy Lagrange c6 dang

Xét bang sb

X — X X — X1

L(x) = T R (2

véi h = x1 — xp. Do dé, véi moi Vx € [xg, x1] ta ¢

— f(X0+h)—f(X0)
f'/ ~ .y]- )/O —
(x) ; -

Dac biét, tai xg ta cé

- f h) —f
F(x0) ~ n—y _ flxo+h)—f(x)
h h
va dugc goi la cong thic sai phan tién. Con tai x; ta cling cé

f/(Xl) ~ yi— f(XO —+ h) — f(XO)

h h
va duoc goi 13 cong thiic sai phan Ibi va thudng duoc viét dudi dang
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Véi yo = f(x0) va y1 = f(x1) = f(xo + h).
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Tinh gén diing dao ham

X ‘ X0 X1 X2
yive n
vo = f(x0),y1=f(x1) =f(xo+ h),y2 = f(x2) = f(x0 + 2h)
Da thiic ndi suy Lagrange cé dang

Xét bang sb vGi

L(x) = b= XOQ)/S; — Xl))’z o ongx — Xz)yl + b= X12)h(;< - Xz))/o,

L0 = a0 b = 1)+ 2 4 30) + 7 (0 — 234),
£(x) = y2 — 2h);1 Y
Diic bigt, tai xp ta c6 /(x0) ~ £/(x0) = —2° +2:y1 Y2 3 dugc goi 13
cbng thiic sai phan tién. Con tai x; ta ciing ¢6 f'(x1) = L'(x1) = yzz—hyo

va dugc goi 13 cdng thic sai phan hudng tAm va thudng dudc viét dudi
dang

f/(Xo) - f(XO + h) — f(Xo — h)
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Tinh gan ding dao ham

Yo —4y1 + 3y2
) 2h
cong thirc sai phan Ibi va thudng dugc viét dudi dang

Con tai xp ta ciing ¢6 f'(x) = L/(x) = va dugc goi la

f(XO — 2h) — 4f(X0 - h) + 3f(X0)

, ~
Flo) = 2h
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Tinh gén diing dao ham

Vi du
Tinh gan ding y'(50) ctia ham s y = Igx theo cong thiic sai phan tién

duia vio bng gid tri sau 2055 60
' 8 818 1S3l = 176000 1.1704 1.7782

Gii.
G day h = 5. Theo céng thic sai phan tién ta cé

1
y'(50) = %(—3)/0 +4dy1 —yo) =

1
> 5(—3x1.6990 + 4x1.1704 — 1.7782) = —0.21936
X
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Tinh gan dang tich phan xac dinh

Theo cbng thirc Newton-Leibnitz thi
b
/ f(x)dx = F(x)|2 = F(b) — F(a), F'(x) = f(x).
a

Nhung thudng thi ta phai tinh tich phan clia ham s6 y = f(x) dugc xac
dinh b3ng bang s6. Khi d6 khai niém nguyén ham khéng con ¥ nghia.

D& tich gan diing tich phan xéc dinh trén [a, b], ta thay ham sb f(x) bing
da thic ndi suy Pp(x) va xem

/abf(x)dx ~ /ab Po(x)dx
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Tinh gan ding tich phan xac dinh Céng thdc hinh thang

Cong thic hinh thang

b
D& tich gan diing tich phan [ f(x)dx ta thay ham dudi d4u tich phan f(x)

bing da thiic ndi suy Newton tién bac 1 di qua 2 diém (a, f(a)) va
(b, f(b)) xult phat tir nat (a, f(a))
Vay

Pi(x) = £(2) + Fla, b](x — a) = f(a) + (L) =(2)

b b
/ Pl(x)dx=/ (F(a) + fla, b](x — a))dx =

b

f(a)x + f[a, b] <X22 - ax)

b—a
= (f(a) +7(p))
ng.com https://f b.cor%/tai lieudientucntt
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LI RN IEHRC TR Cong thic hinh thang mé réng

Cong thic hinh thang mé rong

b—
Chia doan [a, b] thanh n doan nhé véi budc chia h = p 2
a=x9,x1=xp+h,..., xx =xg+ kh,...,x, = xg+ nhva
vk ="f(xk),k=0,1,....n

S& dung cbng thdc hinh thang cho tiing doan [xk, xk+1] ta dugc

/ab f(x)dx:/XI f(x)dx+/X2 f(x)dx—l—...—l—/xn F(x)dx

. Khi dé

X0 X1 Xn—1
~ h'YO‘i‘YI Jrh‘)/l + 2 _’_”._Fh')/n—l + Yn
2 2 2
h
zjm+@ﬁﬂm+mwnq+n)
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LI RN IEHRC TR Cong thic hinh thang mé réng

Sai so

Hinh thang

b
_ )
Al :/|f(x) — Py(x)|dx = %

Hinh thang suy rong
nM2h3 ~ Ma(b— a)3

Al = =
12 12n2 )
Trong dé
My = max_|f"(x)|
x€|a,b]
v
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LI RN IEHRC TR Cong thic hinh thang mé réng

Vi du
” A . . A L dx 3 A PR ..
Tinh gan ding tich phan | = [ Tox bang cbéng thic hinh thang khi chia
0 X
doan [0, 1] thanh n = 10 doan nhd.

Giai. o 1 )
J— a J—
h = = — = — = e pp—
n 1 10’)1“8 0. = 1o°
pu— f p— pr—
.yk (Xk) 1+ % 10+k
Va /~h§9)( F yi1) = i( 10 30 ) ~ 0.6938
IR GV Ven >0k "0 (kv T
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Tinh gin ding tich phan xac dinh Céng thic hinh thang mé réng

Vi du

x| 12 13 14 15 16 17 18
y ‘ 16.23 1855 1742 1559 1778 18.73 19.81
ctia ham f(x). Str dung céng thiic hinh thang md réng hay xap xi tich

Cho bang

1.8
phan | = [ xy?(x)dx
1.2 |
Giai.
k 0 1 2 3 4 5 6

x| 1.2 1.3 1.4 1.5 1.6 1.7 1.8

y | 16.23 1855 17.42 1559 17.78 18.73 19.81
h=x3 —xp=0.1

| ~ 285.0172
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LI RN IEHRC TR Cong thic hinh thang mé réng
N\ N
Bai tap

2.3
Cho tich phan I = [ In\/2x + 2dx. Hay xap xi tich phan / bing cong
11

thdc hinh thang mé rong véi n =8

Giai.
b—a 23-11
h = = =0.15
n 8
| ~ 1.0067
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Cong thc Simpson
Cong thic Simpson

b
D& tinh gan diing tich phan [ f(x)dx ta chia [a, b] thanh 2 doan bing

nhau béi diém x; = a+ h, h = ? thay ham dudi diu tich phan f(x)
bing da thiic néi suy Newton tién bac 2 di qua 3 diém

(a,f(a)), (x1, f(x1)) va (b, f(b)) xult phat tir nat (a, f(a))

Viy P>(x) = f(a) + fla, x1](x — a) + fla, x1, b](x — a)(x — x1)

[P Py(x)dx = [P £(a) + fla,x1](x — a) + f[a, x1, b](x — a)(x — x1)dx D8i
bién x = a4 ht = dx = hdt, t € [0, 2]

b 2
/ P (x)dx = / (f(a) + f[a,x1]ht + f[a, x1, b|h*t(t — 1))hdt
a 0

trong dé f|a, xl]h — y1 — £(a), f[a, x1, B]H? = f(b) — 2f(2x1) + f(a)

ng. egm Pa(x)dx = f(a ttps/%%grﬁ}_ aﬁu(eec}lntucntt
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Tinh gin ding tich phan xac dinh Céng thic hinh Simpson mé& réng

Coéng thic hinh Simpson mé rong

b—
Chia doan [a, b] thanh n = 2m doan nhd véi buéc chia h = 2

. Khi dé
m
a=xo,x1=x0+h,..., xk =x0+ kh,...,xom = x0 + 2mh, yx = f(xx)
St dung cdng thirc Simpson cho tiing doan [xox, xok+2] ta duogc

/ab f(x)dx—/XXQ f(x)dx+/X4 f(x)dx—l—...+/X2m F(x)dx

0 X2 X2m—2

>

h h
~ g(YO +4y1 +yo) + g()@ +A4ys+ya)+ ...+ §(y2m—2 +4yom—1+ Yom)-

~
~

3 (Yo + yom) +2(y2 + .. + yam—2) + 4(y1 + .- + yam—1)]-
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LG RN IEURCTRC Ml Cong thic hinh Simpson mé réng

Vi du

. L odx

Tinh gan diing tich phan | = [ % bing céng thifc Simpson khi chia
0 X

doan [0, 1] thanh n = 10 doan nhd.

Giai.
p_b-a_1-0_ 1 ok, 2k-1
T n 10 10070 TR T 100k T T
) = 10, 20

k= k_1+%_10+k’yk_2k+19

N h 2

Vay I'= 2 3 (v + 41 i) =

k=0

1 9/ 10 20 10
- 44 ~ 0.6931
60 2<1o+k 2k+21+10+(k+1)>
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Tinh gin ding tich phan xac dinh Céng thic hinh Simpson mé& réng

Vi du

x| 12 13 14 15 16 17 18
y | 16.23 1855 1742 1559 17.78 18.73 19.81

ctia ham f(x). St dung céng thiic Simpson md réng hay xap xi tich phan

Cho bang

1.8
I = [ xy?(x)dx

1.2 )
Giai.
k 0 1 2 3 4 5 6

x| 1.2 1.3 1.4 1.5 1.6 1.7 1.8

y | 16.23 1855 17.42 1559 17.78 18.73 19.81
h=x3 —xp=0.1

| ~ 283.8973
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LG RN IEURCTRC Ml Cong thic hinh Simpson mé réng

Sai so

Simpson

M4(b — 3)5
Al = ——-—7—
25.90

Simpson suy réng
2 M4h5 . M4(b— 8)5

Al = —. =
2 90 180n% )
Trong dé
My = max_ |f®(x)]
x€|a,b]
n=2m )
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LG RN IEURCTRC Ml Cong thic hinh Simpson mé réng
N\ N
Bai tap

x‘l.O 12 14 16 18 20 22

Cho bang y‘ > 35 3 45 51 62 74.Serl_Jngcong;thuc

Simpson mé rong hay xap xi tich phan | = f [y2(x) + 2.2x3]dx

Giai.
h= X1 — X0 = 0.2
| = 39.3007
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