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NoOi dung
3.1 Tinh gan dtng tich phan xac dinh.
3.2 Tinh gan dtng dao ham.

3.3 Da thirc nd1 suy Lagrange.



 Trurimg Dai hoc Béch Khoa - HQG-HCM
3.1 Tinh gan ding tich phan xac dinh ‘BKJ
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Hinh 3.1: Cdc vi du vé iing dung tinh tich phdn trong thuc té

(a)Tinh dién tich mot canh dong bao quanh béi 1 con sudi uon
lwon va duwong di.

(b)Tinh dién tich mdt cdt ngang ciia song.

(c)Tinh lyc tac dung ciia con gié thoi khéng déu vao mdt bén
toa nha.




 Trurimg Dai hoc Béch Khoa - HQG-HCM
BK
3.1 Tinh gan dung tich phan xac dinh ‘J

Cong thirc tich phan Newton-Leibnitz

b b
J, 7Gx =F(x)| =F(b)-F(a)

F’(x)=f(x), F 1a nguyén ham cua f.
Nhung thuong ta phai tinh tich phan ctia ham s6 y=f(x) duogc xac dinh

bang bang s6. Khi d6 khai niém nguyén ham khong con y nghia.
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 Trurimg Dai hoc Béch Khoa - HQG-HCM
BK
3.1 Tinh gan dung tich phan xac dinh ‘J

Cong thurc tich phan Newton-Cotes

Pé tinh gan dung tich phan xac dinh trén [a,b], ta thay ham so6
f(x) bang da thirc no1 suy f,,(x):

1={"fdv=] f,(x)dx
Voi

X=a.+ax+ax +..+ax"
an( ) 0 1 2 n



 Trurimg Dai hoc Béch Khoa - HQG-HCM
3.1 Tinh gan dung tich phan xac dinh

3.1.1 Cong thirc hinh thang

Dung chudi Taylor bac nhat dé tinh gan dung f(x),

1= f@)d= [ f(x)dx
Véi

fi0) = f (@) + LD

(x—a)

Ta duoc:

J(®)~- f (@)

Jf(®)+ f(a)
2

I~ jj[f(an (x - a)} (b-a)
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‘ €2
3.1 Tinh gan dung tich phan xac dinh
3.1.1 Cong thirc hinh thang

f@) Cong thuc hinh thang
tuong duong tinh gan
dang dién tich hinh thang
duéi duong thang noi f(a)
va f(b).

f(b)

fla CL .
' Sai sO khi ap dung cong

. thic hinh thang dé tinh
I/ ’ ’ *  tich phan x4ac dinh:

Hinh 3.2: D6 thi mé td cong thire hinh thang (b—a) —
BT S (%)
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3.1 Tinh gan dung tich phan xac dinh ‘
3.1.1 Cong thtrc hinh thang

Vi du 3.1: Dung CT hinh thang dé tinh tich phan cta ham 0,2+25x
tir a=0 dén b=2

Giai: f(a)= £(0)=0,2
f(b)=f(2)=50,2

I:(b—a)f(b);f(a) =(2—0)0’2+250’2 50,4

2 2
Tinh chinh xéc tich phan || f(x)dx =(0,2x+12,5x")| | =50,4

Vi f(x) 1a ham tuyén tinh bac nhat, khi 4p dung CT hinh thang cho
ket qua chinh xac.
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3.1 Tinh gan ding tich phan xac dinh
3.1.1 Cong thtrc hinh thang

Vi du 3.2: Dung CT hinh thang tinh tich phin ctia 0,2 + 25x + 3x*
tir a=0 dén b=2

Giai:

£(0)=0,2; £(2) = 62,2
Iz(b—a)f(b);f(a):62,4

Tinh chinh x4c tich phan:

2
_‘-02 f(x)dx =(0,2x+12,5x" +x3)‘0 = 58,4

Sai s6 twong d6i gitta 2 két qua:

58,4-62,4
58,4

100% =6,85%
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‘ €2
3.1 Tinh gan dung tich phan xac dinh
3.1.1 Cong thirc hinh thang

Dé giam thiéu sai s6 khi dung CT hinh thang, ta ap dung phuong phép:

> Chia doan [a,b] thanh n phan bang nhau bdi cac diém: X, X4, X5. ..,
b—a

Xy VO1 budce chiadéu h = —

FG)+20 " f)+ f(x,)

Cong thuec: I ~(b—a)
2n
Sai s0: E = (bl ay f"(x)
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3.1 Tinh gan dung tich phan xac dinh ‘
3.1.1 Cong thirc hinh thang

Vi du 3.3: Dung CT hinh thang tinh tich phan va sai s6 cua
f(x) = 0,2 + 25x + 3x? tir a=0 dén b=2, v6i s6 khoang chia n=2

Giai:

n=2h=L=D _
n

f(0)=0,2;1(1)=28,2; f(2) = 62,2

]:(b_a)f(0)+2§(1)+f(2) _59.4
n
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 Trudmg Dai hoc Béch khoa - BHQG-HCM
3.1 Tinh gan ding tich phan xac dinh

3.1.1 Cong thirc hinh thang

Vidu 3.3
Tinh sai so: f"(x) =6
2
_ IO 6dx p
" x p— —
)=
. 3
E, :—(2 OZ 6=-1
12x2

Két qua chinh xac 14 59,4 — 1 = 58,4

Sai s6 twong d6i: 1,71%
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3.1 Tinh gan dung tich phan xac dinh
3.1.1 Cong thirc hinh thang

‘ 5
Vi du 3.4: Chia doan [1,5] lam 4 doan. Tinh gin ding dx
tich phan dung cong thirc hinh thang. Sau d6 tinh sai s6. 1+ x°
1

Giai

ﬂ_ p=2"1o

£(1) = 0,5000 4

f2y=02000 —  (5-1) fD+2[/2)+fC)+ D]+ )
£(3) = 0,1000 4 2
f(4)=00588 =0,6281

£(5) = 0,0385

v A~ W N
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3.1 Tinh gan ding tich phan xac dinh ‘
3.1.1 Cong thirc hinh thang
Vidu 3.4
Tinh sai s6:
Tim £°(x) f(x)= 1 >
1+x
£(x) = 2(1+x°)” +8x*(1+x%) B 8x” —2(1+x7)
(1+x*)"* (1+x*)
2 2
_ f[Sx (1 +2§C12-)|‘3x )jdx
F(x) = ~0,1213
5-1
3
Sai s0: E, =—§52_22 0,1213 = —0,0404
X 14



| 4 k r 14 A | 4 o ‘BPH§
3.1 Tinh gan dung tich phan xac dinh J
3.1.2 Cong thirc Simpson

Ngoai viéc ap dung phuong phap chia doan cho CT hinh thang.
Cong thirc Simpson ciing c6 thé dung dé ting do chinh xac cua
phép tinh gan dung tich phan.

Chia doan [a;b] thanh n phan déu nhau (v6i n chin: n = 2m)

b _
h m m—l1

Cong thurc: If(x)dx ~ §|:yo T Vom +4Zy2k—1 +2Zy2k:|
g k=1 k=1

(b-ay 7

Sai s0: E = y
180n
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| 4 k r 14 A | 4 o ‘BPH%
3.1 Tinh gan dung tich phan xac dinh
3.1.2 Cong thirc Simpson

Vi du 3.5: V&i n=4, tinh tich phan va sai s6 ctia ham:
f(x) =0,2+ 25x — 200x? + 675x3 —900x* + 400x>
Tir a=0 dén b=0,8. Cho biét két qua tich phan chinh xac 1a 1,640533.

Giai: h=0,2
f0) 10,2 |I= 052[0,2+4(1,288+3,464)+2(2,456)+O,232]:1,623467
£(0,2) | 1,288
E; =1,640533 —1,623467 = 0,017067
£(0,4) | 2,456
f(0,6) | 3,464 | &r = 1,04%
£0,8) 0,232 | gaj s Két qua: E, = 0.8 (—2400) = 0,017067

180(4)*
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3.1 Tinh gan dung tich phan xac dinh ‘
3.1.2 Cong thirc Simpson

Vi dy 3.6: Tinh gan ding f - i dx v6i s0 khoang chia n = 6.
Giai
SO
Oc,)l f(Ol,Cl(;))=_0,1909 p= 66_ 0_ 0,1

02 f(02)=0833 ol (F0)+£(0,6)+4 [£O,1)+ £(0,3)+ F(0,5)]+2 [£(0,2)+ £(0,4)]}
03 £(03) = 0769 3 ’ o o
04 f(0,4)=0714 =040

0,5 f£(0,5) = 0,667

0,6 f(0,6)= 0,625
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3.1 Tinh gan ding tich phan xac dinh
3.1.2 Cong thirc Simpson

Vidu 3.6
Sai sb: o 24
al SO £"(x) = ™ x)s
J»0.6 24
_ 0 (1 5
7M(x) = ((), gfz) —8,47
E =- 180(; 256 8,47 =-0,000003

=> Két qua chinh xac =~ 0,469997
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eExXercise *°

Bai tap 1. Tinh gan ding tich phan:

/2

j (6 +3cos x)dx
0

a) Ap dung CT hinh thang voi n=4.
b) Ap dung cong thitc Simpson voi n=4.
c) Panh gia sai s6 twong d61 cua 2 phuong phap.
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Bai tap 1.
Giai

a) Ap dung cong thtc hinh thang

i
— — 8
y =

Xog=0;x, =m/8;,x, =m/4; x3 =3n/8;x, =1/2

1zzf(0)+f(7r/2)+2[f(7z/8)+f(7r/4)+f(37r/8)]
8 2

:£[9+6+2[18+3cos£+3cos£+3cos3—ﬂ]
16 8 4 8

~ 12,386

20



Bai tap 1.
Giai

b) Ap dung cong thirc Simpson

|

h=zT=TL'/8

;T SO+ (7 /8)+fBr /N +2f (/4 + [(x/2)
8 3

- 2—7;[9+4(12+3cos(7z/8)+3cos(37z/8))+2(6+3cos(7r/4))+ 6]

~12,4252

21



Bai tap 1.

Giai

¢) Xac dinh sai so0:

K . /2 /2 /2
Q: j(6+3cosx)dx=6jdx+3jcosxdx
0 0 0

=37 +3~12,42478

Sai s6 cua CT hinh thang:

12,386 —12,42478|
E.. =
! 12,42478

100% =0,312%

Sai s6 ctia CT Simpson:
12,4252 -12,42478
E. =
! 12,42478

100% =0,003%
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 Trurimg Dai hoc Béch Khoa - HQG-HCM
3.2 Tinh gan ding dao ham

Cho bang s6 lieu vo1 cac moc cach déu (h):

X0 X1 X9 Xn-1 Xn
yO yl 3’2 Yn yn—l

Tinh gén dung gia tri y' (x;), y" (x;)
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 Trurimg Dai hoc Béch Khoa - HQG-HCM
3.2 Tinh gan ding dao ham

3.2.1 Tinh gan dung dao ham cap 1

central-difference
A backward-difference

forward-difference

f(x)

A Pl i
AXx AXx

Hinh 3.3: D6 thi mé ta cong thire tinh dao ham cap 1 sai phén
tién, sai phan lui va sai phan huong tam.
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 Trurimg Dai hoc Béch Khoa - HQG-HCM
3.2 Tinh gan ding dao ham

3.2.1 Tinh gan dung dao ham cap 1
Cong thire sai phan tién:

f'(xi) ~ f(xi+1)_f(xi)

h

Cong thtrc sai phan lui:
J(x) =

Cong thure sai phan huéng tam:

f (xi+1) B f ('xi—l)
2h

S ()~ f(x)
h

J (%)=

25



 Trurdng Bai hoc Bich Khoa - PHAG-HCM
3.2 Tinh gan dling dao ham ‘BKJ

3.2.1 Tinh gan dung dao ham cap 1
Vi du 3.7: Tinh dao ham cép 1 cua ham f(x) tai x=0,5 va h=0,5
f(x)=-0,1x*-0,15x" —0,5x> —0,25x +1,2

Giai , r
x, =0,5 f(x)=0,925

X, =x,—h=0=>¢ f(x,_)=12
X, =x,th=1 | f(x,,)=0,2

N\

Cong thure sai phan tién:

fv(xi) ~ f(xi+1)h_ f(xi) _ _1’45
Cong thire sa1 phan lui:
fv(xi) ~ f(xi)_hf(xi—l) _ _0955



 Trurimg Dai hoc Béch Khoa - HQG-HCM
3.2 Tinh gan ding dao ham

3.2.1 Tinh gan dung dao ham cap 1
Vidu 3.7:

Giai

Cong thure sai1 phan huéng tam:

f(xi+1)_f(xi—l) ——10
2h ’

JS(x) =~
Tinh chinh xac dao ham = -0,9125

=> Duing cong thirc sai phan huwéng tim va khoang chia nho dé dat
ket qua co sai so beé.
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 Trurimg Dai hoc Béch Khoa - HQG-HCM
3.2 Tinh gan dung dao ham

3.2.2 Tinh gan dting dao ham cap 2
Cong thure sai phan tién:

f"(xi) ~ f(xi+2)_2f('xi+1)+f(xi)

h2

Cong thire sa1 phan lui:

JO) =210 )+ f(x )
h2

J(x) =
Cong thure sai1 phan huéng tam:

f(xi+1) B zf(xi) + f(xi—l)
hz

S () =
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3.2 Tinh gan dung dao ham ‘J
3.2.2 Tinh gan dung dao ham cap 2

Vi du 3.8: Tinh dao ham cap 2 cua ham f(x) tai x=0,5 va h=0,25

f(x)=-0,1x*-0,15x" —0,5x> —0,25x + 1,2

Giai
Dung CT s.p tién: J'(x) =-2,362
(x.=0,5 [ f(x,)=0,925
x,=025 | f(x_)=11035 Dung CT s.p lui: f"(x)=-1,312
{x ,=0 =>{f(x_,)=12
X, =075 | f(x.)=0,6363 Dung CT s.p hudng tam: f"(x;) =-1,7632
Xip =1 J(x,,)=0,2 r
) ) So sanh:

Két qua dao ham chinh xac = -1,75
29
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EXERCISE &

Bai tap 2. Dung dit liéu duo6i day dé tinh van toc va gia toc tai
t=10 giay. Dung cong thirc sai phan huéng tam:

__ts 02 468 101214 16

X, M 0 07 1,8 34 51 63 73 8,0 84
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Bai tap 2. Giai

o Vdn téC f'(x.) _ f(xi+l)_hf(xi—1)
l 2

S (xg) — f(xy)
2h

fa2)-/@®) _7,3-5,1 =0,55(m/s)
2%x2 2x2

f '(xs) =

/'0)=

e Gia toc:
SO ) =21 (x)+ f(x)
h2

f"(xs) _ f(x6)_2fh(2x5)+f(x4)

£7(10) = f(12)—2];10)+f(8) _ 7,3—2;6,3+5,1 —0,05(m /)

() =




eEXeErCISE

Bai tap 3. Tinh gan dtng gia tri y’(1) va y”(1) ham
y(x) = cos*(§/x), v6i h=0,1.

Két qua: y'(1) = —0,17824017
y"(1) = 0,3573462
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 Trudmg Dai hoc Bich Khoa - DHQG-HCM
BK
3.3 Pa thurc noi suy Lagrange ‘J

Pa thirc nd1 suy Lagrange 1a mot dinh dang khac cua da thuc
Newton dé giam sai sO trong qua trinh tinh toan. Mot cach tong
quat, da thirc no1 suy Lagrange dugce vi€t ngan gon nhu sau:

IAEEDWASYIES

Trong do:

L,(x) = H

<0 X, — X,

]751
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3.3 Da thirc noi suy Lagrange ‘J
Vi du 3.9: Sir dung da thirc ndi suy Lagrange bac 1 va bac 2 dé
tinh ham f{x) = In(x) tai x = 2 dya trén dit liéu cho san nhu sau:
X, =1 Jf(x)=0
x =4  f(x)=1,386294
x,=6  f(x,)=1,791760

Giai:
Gi1a tr1 cua da thire nd1 suy Lagrange bac 1 ta1 x = 2:

fi(2)= ?_: 0+ 421_1 1,386294 = 0,4620981

Tuong tu, gia tri cia da thirc ndi suy Lagrange bac 2 tai x = 2:

(2-92-6),, 2-DZ-6) 1,386294 + (2-1)(2-4) 1,791760 = 0,5658444
(1-4)1-6)  (4=1)(4-6) (6-1)(6-4)

L(2)=
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Thanks
for your attention!

Have a nice day ©
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