XAP Xi TICH PHAN XAC DINH

Trong mot s6 bai toan ta khong thé tinh chinh x4c gia tri ctia tich phan duge do
viéc tim nguyén ham ctia ham f rat khé hodc tim duge nhung nguyén ham khong
dep hodc bai toan xuat phat cac ham s6 xay dung tit cac dit lieu thu thap dude ctia
mot s6 nha khoa hoc, c6 thé khong xéac dinh duge cong thite ctia ham sé dé. Khi do,
viéc tinh chinh x&c gia tri ctia tich phan la rat khoé khin, tham chi khong thé tinh
duge. Vi dy, ta khong thé tinh chinh xac gia tri clia cac tich phan
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Tuy nhién, ching ta c6 thé tim gia tri gan ding ciia cac tich phan trén bing
cach dya vao tong Riemann.
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Chia doan [a;b] thanh n doan nh6 bang nhau ¢6 do dai Az = 2% Taco

b n
/ f@)de = f(ah)Ax
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Trong d6 z} la diém bat ky trong khoang thit i[z;_1,z;]. Néu 2} dugce chon la
diém mut trai ciia khodng thi 2} = x;_1 va ta c6 xap xi dau muat phai
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Néu zf duge chon 1a diem mut phai ctia khoang thi zf = z; va ta ¢6 xap xi dau
mut trai
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0.0.1. Quy tic trung diém
Néu ta chon z* 1a trung diém ctia doan [z;_1,7;] ta c6 quy tAc xap xi trung
diém

QUY TAC TRUNG DIEM

b
/ f(z)de ~ M,, = Azx[f(T1) + f(T2) + ... + f(Tn)]

b—a 1 ,
trong d6 Az = VA T; = i(xi,l +x;) hay Z; 1a trung diem cia doan [z;_1, ;]
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Mot quy tic khac dé xap xi goi 1a quy tic hinh thang, tic 1a ta ldy trung binh xap
x1 trong cong thic (1) va (2) ta co



0.0.2. Quy tic hinh thang

b n n
[T ) ST ST
a i=1 i=1

= 211 (wo) + 27 (@) + 27 (22) + -+ 2f () + [ )]

h—
trong d6 Az = Y x; = a+ iAx.
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Vi du 0.1. St dung quy tdc trung diém va quy tic hinh thang dé tinh xap xi
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a) Véin=5a=1,b=2, taco A:c:T:g:O,Z Cac trung diém cia 5

khoang 1a 1,1;1,3;1,5;1,7 va 1,9. Ap dung xap xi trung diém, ta c6

Q

2
/1 %da: Ax[f(1,1) + £(1,3) + £(1,5) + F(1,T) + £(1,9)]
1.1 1 1 1 1

- 5[1,1+1,3+1,5+1,7+1,9]
~ 0,691908
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khoang la 1;1,2;1,4;1,6;1,8 va 2. Ap dung xap xi hinh thang, ta co:

Q

/2 ldx %[f(l) +2f(1,2) +2£(1,4) +2f(1,6) + 2f(1,8) + f(2)]
1

T 2
_0,2{1+2+2+2+2+1]
2 1,2 1,4 1,6 1,8 2
~ 0,695635
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Néu st dung dinh 1y co ban thi ta c6

T

21 )
/ —da::lnxlzln2—ln1
1

~ 0.693147

So sanh vé6i xap xi hinh thang véi n = 5, ta c6 sai s6 Er ~ 0,002488 va xap xi trung
diém sai s6 1a Ejy ~ 0,001239



Tong quat, ta c6

b b
ET:/ f(x)dx — T, va EM:/ f(x)dx — M,

Sau day 1a bang két qua cho viéc tinh toan trong vi du 0.1 trong céac trudng hop n
khéc nhau

n Lx R, T» M,

5 0.745635 0.645635 0.695635 0.691908
10 0.718771 0.668771 0.693771 0.692835
20 0.705803 0.680803 0.693303 0.693069
n E, Er Ep Ey
5 —0.052488 0.047512 —0.002488 0.001239
10 —0.025624 0.024376 —0.000624 0.000312
20 -0.012656 0.012344 —0.000156 0.000078

0.0.3. Bién do sai sb
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Gia st | f”(z)] < K v6i a < x < b. Néu Ep va Eyy la sai s6 xap x{ hinh thang va
xap xi trung diém thi

K(b—a)? K(b—a)?
Fr|l < — valFE < —
Brl s =5 valPul = =500
Ap dung su danh gia tréen cho quy tdc hinh thang trong vi du 0.1, f (x) =
1
;,f/(a:) == va f’(x) = 3 Vil<z<2nén
2| 2

‘f”<x)‘ = 23 =< 13 <2

5



Béi vay, v6i K =2, a=1,b=2van=>5 ta co
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Vidu 0.2. Can chon ldn dén bao nhiéu dé phép tinh xdip xi theo quy tdc hinh thang

, . 1
va quy tac trung diém cia tich phan ff ;dw chinh zac trong pham vi 0,0001.
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Trong phép tinh trén, ta c6 f"(z) = —. Vil <z < 2nén
x

2

\f”(:v)\ |3

< <2

13

Badi vay, v6i K =2, a = 1,b = 2, v6i sai s6 khong vigt qua 0,0001 ta co

Giai bat phuong trinh trén ta c6
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n?>-——— hayn>

~ 40,8
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Do vay n =41
Tuong tu déi v6i quy tac trung diém, chon n thoa man
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24n

< 0,0001 hay n > 29

1
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Vay n = 29.

0.0.4. Quy tic Simpson
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— A;),:U[f(ﬂl?o) +4f (1) +2f (22) + 4f (23)-.. + 2 (wn—2) + 4f (Tn-1) + f(20)]
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b P
trong d6 Az = va n 1a so chan.
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Vi du 0.3. S7 dung quy tac Simpson dé tinh xdp xi f12 —dx vdi n = 10.
x



2—-1
,n=10va Az = —— =0,1, ta co
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at f(z) - 10
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/ —dx =~ SIO
1 X

= S2070) + 470, 1) 4 20(1,2) 4+ 27(1,8) +4£(1,9) + 1(2)
011 4 2 1 4 2

~ 3 [I+1,1+1,3+I+1,1+1,3]

~ 0,69315
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Bién do sai s Simpson Gia sit f(¥) (x) < K v6i moi a < x < b. Néu Eg la sai
s6 tuong ting ctia Quy tic Simpson thi

K(b—a)®

Eql <
|Bs| < 18004

Vi du 0.4. Can cho n lon dén bao nhiéu dé phép tinh zdp i sau theo Quy tdc
Simpson tich phan chinh zdc dén 0,0001
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GIAL. Diat f(z) = o f®(z) = o5 Viz > 1 nén p <1va |fW(z)| = |ﬁ’ < 24.

Do vay
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> =n>—— ~ 6,04
" 7 180(0,0001) "~ /0,00075

Vay n=8 vi n la s6 chén. O



