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] CHUONGS .
TINH GAN PUNG PAO HAM VA TiCH PHAN XAC PINH

§1. TINH GAN PUNG PAO HAM
1.1 Biit vin dé
| Trong gido trinh todn hqé cao cip, ta da hoc cécﬁ tinh dao ham cha
ham 5§ y= f(x). Néu bi€u thic gidi tich ciia ham s6 f(x) da biet
Nhung trong thic t€, thudng phai tinh dao ham cta ham 55 y= f(x) cho
bang bang nghia la bi€u thic gidi tich cla ham s6 f(x) khong bi€t, ma
chi biét mdt s§ cap gid tri tuong Gng cla x va y. Cing co trudng hgp
bidu thic gidi tich ciia ham s& f(x) da bi€t nhung qud phic tap, do d6
tinh tryc ti€p dao ham bang nhitng quy té.c clia toan hoc cao cip s& khé
khin. Trong nhitng trudng hdp 4y, ngudi ta tinh gan ding dao ham bidng
cdch thay ham s& f(x).trén [a,b] bang da thic ndi suy P,(x) va xem:
f'(x)=P',(x) v6i x€ [a,b] |
Vi: R, (x)= f(x)— P,(x), nén sai s8 ciia dao ham s& la:
r(x)=R'(x)= f'(x)— P, (x)

P&i véi dao ham cap cao clia ham s6 f(x),1am tudng t.
1.2 Céng thic tinh gin diing dao ham cip mjt
a. Truong h(jp hai mit ndi suy: xg va x

Gid st bidt yy = f(xp), » = f(xy) voi xq =xg+h (h 12 hang
s6 > 0). D& tinh gin ding dao him f'(x) tai cdc nitndisuy xq va xp, fa
‘thay ham s6 y= f(x) bang da thic ndi suy Newton ti€n bac mdt

~ ( trudng hdp cdc nidt ndi suy cich déu ) xuit phdt tif ndt xg:

1
f(x)= P(x)+ Ry(x) v6i x=xo+ /it :>£=—»
_ dc h
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2
F(x) = y0+fAJ’o+h—f"(C)f(l 1)

Pao him hal v€ theo x, ta cé:

2
£1(x)= [yo Felyg + [ (- 1)}

d X dt
=—1 Yo +HtAyg +— f"(e)t(t =1) | —
dt[yo Yo+ S () )Lx

| -
—

, .
Ay0+h—f"(c) {:(z 1)}+~—t(r—1) {f"(c)}J

1l oo g2 d
=% Ayy +7f"(0){2f-}}+“2“1(f“I)Z{f"(c)}:] (*)

(chii ¥ rang néi chung ¢ phu thuée x, do dé ¢ ciing phu thudc t).

Y | : . i
e V§i gia thiét -‘};(f"(c)) bi chan, x=x5 va t=0, ta c6 tir (*):

f(xg)= h f"() - (5.1)

- . . - h ’
nghia la: f'(xu)zth_'KQ_ vdi sai 80 —Ef”(co), cp € [xg,x1],

e N&u x=x; va =1, taco tir (*):

£ = B2 2 ey 52
3 i J’o

nghia la: f'(xy) = P — vdi sai s0 Ef"(cl)’ ¢ € [xp,x].
b. Trudng hdp ba niit ndi suy: xg, x; va x,

Gid st bi€t y; = £(x;), i=0,1,2 v6i x; =xq+h, xp = xy+2h
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( h 13 hang 56 > 0). P€ tinh gin ding dao ham £'(x) tai cdc nit ndi suy
Xgs X1 V2 xz,.ta thay ham s& y= f(x) bang da thic ndi suy Newton
ti€n bac hai (trudng hqp.'céc ndt ndi suy cach déu) xudt phat tif nit xg va
lim hodn todn tuong ty trudng h¢p a, ta nhan dude cong thic tinh gin-
ding dao ham tai cdc nit ndi suy Xp, X1 vd Xx, nhu sau:

R A s h2
f(x0) =2, (3% _f_4y1_—yz)+-_-5~f”'(cu) (5.3)

2

1 I : |
f"(xl)-=5';(ﬂ’0 +J’2)—?f'"(c1) o (5.4)
S =o-o=dn+3mt M) G

trong d6 cg,¢y,€3 € [xg, %21
Chiing minh:

f(x)=P,(x)+R,;(x)= £!(x) =P} (x)+ R, (x), trong do

-1
PH(X)=PF(XO +ht)=y0+fAy0 +t(12 )A2

h3
R"(x)=-§y(3)( c)e(z-1)(1- 2). Tinh fl= v i\ =

/1, A0 N )
fe= | Aor— (214 3!y ()35 —61+2
| 2 s
e Cho t=0 ==> x=x0:>f),c(xﬂ)=% Ay{]_'_i}io"‘i'hs y(S)(C)

Ay =1~ Vo> AZYG=()’2“Y1)‘(yl —J’o) .—_(y2—2y1+_y9), thé vao ta co:

f ! (x9)= ;(—3.1’0 +4J’1 .Vz)+"§‘y( )(C)
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A
» Chot=1 ==> x=x, :>f£(x1) h[ﬁyﬂ +—2yq_% (3)(0)J:

2

1 | h
f_é(xl)=ﬂ(_“yo+J’2)"‘&‘f”'(¢'1)

3A?
e Cho t=2 ==> X=X, :>f_£(x2)=%(Ay0+ zyo +_3_y(3)( )J

h
S (xz):“"“(.}’o"“y] +3.V2)+"—f"'(c ) C I
Thidu 5./ Tinh gin ding y'(50) cda ham s& y=Ilgx dya vio bang
gid tri dd cho sau: -
x ’ 50 ] 55 ' 60
y=lgx ’ 1,6990

1.7404 ‘ 1,7782
Gidi

i

Jday h=5, Ap dung cong thic (5.3), ta cé:
y'(50) = % (-3.1,6990 +4.1,7404 - 1,7782) = 0,00864

D€ danh gid sai s6 cla gid tri gin ding nhin duoc, ta tinh:

y (x)=(lgx) TR

PR = )=
: - x"Inl0 x~In10

max y”'(.f =—a
x€[50,60] 507 In10

2 . .
Vay: |y'(50)- 0.00864| < 5—.—32— =0.0000579 = 0.00006
3 50°In10
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. . 2
Thi du 5.1 Tinh gn ding »'(2) cda ham s§ y=x’—e* dua vao bing
gid tr1 dd cho sau:

x ’ 2 ‘ 2.01 \ 2.02

- _
y=x2-e* y -50.5982 -52.7919 } -55.0887

Gidi
Gdiy h=0.01, Ap dung cong thic (5.3), ta cb:

1

(—50.5982 — 52,7919 - 55.0887) = -214.226
2x0.01

y'@2)=

Chd y: néu ta chon h =1 thi sai s& cuc 16n, vi him s ting qud nhanh.
Néu 18y &=0.001, thi y'(2) =—214.391 rdt diing v6i Iy thuyét.
§2.TINH GAN PUNG TiCH PHAN XACPINH
2.1 Dat van dé | |

Nint 43 biét trong gido trinh Todn hoc cao cip, néu ham s5 £(x)
lién tuc trén la,b) va F(x) 151‘ mdt nguyén ham cda héxﬁ s6 f(x) weén
[a,b] thi ta c6 cOng thifc Newton-Leibhitz'sﬁu.:.

b
o

s | |
[f(x)dx = F(x)| =F(b)-F(a)

trong d6: F'(x)= f(x).

Nhung trong thue t&, thudng phai tinh tich tich phan xdc dinh cia -
ham s§ y= f(x) cho bang bing, khi d6 khi niém nguyén ham khong c6
y nghia. Cling c6 trudng hop biéu thfrc.gi_ﬁi_ tich ctia him sd f(x) da biét
" nhung nguyén ham cia ham s6  f(x) khong thé bi€u dién bang ham s0
sd cap. Trong nhﬁ'ng trudng hop 4y, khong thé dl‘lmg: cong thifc Newton-

Leibnitz dudc, do d6 ngudi ta phéi tim cdch tinh gan ding tich phin xdc
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dinh. Ngudi ta c.ﬂri‘g ding phuong phéap tinh gﬁn ding tich phan xdc dinh
khi nguyén ham cta ham s6 f(x) ¢6 thé bidu dién bang ham s sJ cdp,
nhung viéc tinh né biing cong thitc Newton-Leibnitz qui phifc tap.

Gidng trudng hdp tinh gan ding dao ham, dé tinh gan ddng tich
phin xdc dinh trén '[a-,b]. Ta thay him s6 dudi ddu tich phin f(x) bang

da thifc ndi suy P,(x)(ta xét tdi da la bac n=2), va xem:
b b
[f(x)dx = [P, (x)dx
a a

2.2 Céng thifc hinh thang va sai s6:

_ b . :
D€ tinh gin ding [f(x)dx ta thay him s dudi ddu tich phan

Coa

f(x) bang da thic ndi suy Newton ti€n cdch déu bic mot ( dudng thang

di qﬁa hai diém A(a, f(a)) va B(d, f(b))) xudt phét tlr ndt trung vdi cdn

dudia, vace: [ f(x)dx= [P(x)dx
. : ' a
D o
P (x) P (JCO +hf) = Yo +1Ay0+t(t )Azyu".‘l";_.'-"}‘
nhd lai:| ' 1 (4.25)
t(t 1)(!‘ 2)...(t —i).. (1.‘ n+1) A" ;
n!

Pé tinh tich phan x4c dinh & v& phdi, ta d6i bién so:
x=a+(b—a)t
Khi d6: dx=(b—a)dt, t vién thién tr 0 dén 1, va:

b b 1 |
_ff(x)dx = _[P] (x)dx = I(yo +tAyyb—a)dt = .
0

a a
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1=1

=0

_ | 2
=(b—a) J’0’+Ay07

trong do: yo = f(a);Ayg =y —yo = f(B)— f(a).

b : o
Vi |[£oae= 22t @ 10p

vé mat hinh hoc, (5.6) ¢6

nghia 13 dién tich hinh thang - y="P ()

cong a ABb (E 13 cung dudng

cong y= f(x) di qua hai diém A |
) d b X

va B) duge thay x4p xi bang dién _ Hinh 5.1

tich hinh thang thing a ABb (AB

1a diy cung y = Py(x) ndi hai diém A va B dudc thay xz’i’p-xi bang dudng
thing y = Py(x)di gua hai diém A va B) ( hinh 5.1).

Céng thiic (5.6) duge goi 12 cong thic hinh thang.

E)é x4c dinh sai s6 ta tinh:

b -
R= [ e 2(f @+ S B)

ta gid thiét rang ham s8 y = f(x) c6 dao ham cip hai lién tuc trén [a,b].

Xem R1ahiamsdclia h=b-a:

a+h

R=R(h)= | f(x)dx—’—z’[f(a)+f(lz+h)1
P2 (x) o |
chig: L[ pwi= e ]ehta- 1m0 eieo

P (x)

Pao him hai l4n theo & dang thic trén, ta c6:
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o 1 ho
R (k)=f(a+h)-3[f(a)+f(a+h)]—5f (a+h)=

=-;-[f(a+h)—f(a)]—g-f'(a+h)

va R“(h);%f'(a+h)-%f'(a+h)-§f"(a+h)_='-%f**(wh)

Ngoai ra: R(0)=0; R’(0)=0.
T d6, 4p dung dinh 1y trung binh thit hai ciia tich phdn xdc dinh,
| ta nhin dugc:

' . h h
R’(h) =R (0)+ IR"(t)dl"= —-—;— Itf"(a +)dt =
0 0 ‘

1 “ n .
=—Ef"(cl)_[tdt=-‘--4—f"(c1); ¢ € (@,a+h)
g \

h h
va th€ R’(h) vao:  R(h)=R(0)+ [R'(2)dt =-% [ f (et =
0 0

= —-1—f"(c) }jfzdf.-l—ﬁf"(c-)—R(h)' ce (a &+k)‘
4 . 12 B ’ .

Té6m lai, vé6i gid thi€t ham s8 y = f(x) c6 dao ham c4p hai lién

tuc trén [a,b], ta ¢6 cdng thic hinh thang sau:

b 'h 3
[fax="1f@+ f@1-7 /@ D)

vdli h=b-a va ce (a,b). H

2.3 Cong thifc hinh thang tong quat va sai s6

' b
P& tinh gin ddng J'f(x)dx, ta chia doan [a,b] thinh n doan bang nhau:
a

( n 12 s& nguyén, dudng, chan hoac 1¢ déu duge):
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[x(] ’ x] ]9 [x] ’ xz ]s "-9[xn_2 L) xn—] ]9 [xn....1 ) x"]

); ey - ' - b"a D 4- « A . .
c6 d6 daila: h= bdi cac diém chia:

n

Xg = a3 X; =a+ih (i=ln-1);x, ~—-‘b'
Ky hieu: y; = £(x;) (i=0,"_n), khi d6:
j f(x)dx = I f(odx + j f()dx+ ..+ j fdx  (5.8)
0 X1 _ Xp-1 '
'D6i véi mbi tich phan xdc dinh & v& phdi cda (5.8), ta tinh gin
diing bang cong thitc hinh thang (5.6), nhan dudc:

b h h h
[y == o+ 3D+ 1+ 32) 4t S Wt + V)
a ' o . .

hay: .[f(x)dx h( Ozy"‘*'."l"‘h"' +J’n—1) 22(}’; 1 +¥i)|(5.9)
i=1

Céng thic (5.9) dudc goi 1a cong thifc hinh thang tdng quat.

N&u ham s6 y = f(x) c6 dao ham cap hai lién tuc trén [a,b] thido (5.7),

sai s§ clia cong thic hinh thang tdng quat la:

R= If(x)dx¥§z(y,-_1 ryp)=
i=1

X0
n| X h3 n
R=% If(x)dx~—-(y,1+y,) = Zf"(c) R| (5.10)
=1 x4 (5.7)

_ vai C; € (x,-“l,x,-).

Xét trung binh cOng: u= Z f”(c ), diéu ndy chu’ng td rang: 4 gém
n
i=1

giifa gid tri nhd nha't m, va gid tri 16n nhit M, cla dao ham cdp hai
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S "(x) trén [a,b], nghiala: ma< gy <M,
Vi theo gid thiét, do f"(x) lién tuc trén [a,b] nén né nhin moi
gid tri trung gian giifta my va M,. Do dé, tim dudc diém ce [a,b] sao cho

#= f"(c), hay:

Zf"(f-') ni=nf"(c)

=1

Thay vio (5.10), nhan duge: (chd §: nh= b-a)

nh’ _(b-a)h?

=-—f"( ) = 5 f"(), cela,b] (5.11)

Tém lai, vdi gid thi€t ham sd y = f(x) c6 dao ham cip hai lién

tuc trén [a,b] va chia doan 1y tich phan [a,5] thanh n doan bang nhau,

Pa ~ w e . b - . - A 7, ~ . 2 -
cédd dai A= , ta ¢ cdng thifc hinh thang tong quit sau:

n
y Yo+ Vn | _(b- ar)h2 ‘"
[f(x)dx=h + Y1+ Yt Py —; —/"©,ceab]
a é |

(5.12) W

2.4 Cong thitc Simpson va sai s0

5 |
D& tinh gin diing If(x)dx, ta chia [a,b] thanh hai doan bang-
a

9. - .2 . a ~
nhau boi cic di€m chia xg =a; x; =a+ =a+h; xy,=b=a+2h, va

thay ham s6 dudi dau tich phin f(x) bang da thic ndi suy Newton tién
bic hai (di qua ba diém A(xg=a,y5=f(x0)),C(x;=a+h,y; = f(x1))
vi B(xy =a+2h=b,yy = f(x,)) c6 hoanh do cach déu nhau) xu4t phit

tr nut trung véi cdn du’dl a=Xxy, va co:
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b X3 Xy ‘
If(x)dx = I f(xMx = I Py(x)dx

X0 *0
| Pé tinh tich phan xdc dinh & v& phai, ta ddi bi€n s tif bi€n x sang
bién t qua cong thitc: x = xg + ht. Khi d6: dx = hdr , bién ¢ bi€n thién tY

0 dén 2, (: =ﬁ) va:

(t

_ 1) Azyﬂ-] hdt

b Xy B
[reods= [ fx)dc= I[yo+myo+ -
a 0

Xo

21 2 3 2 =2
=h yot+Ay0?+~2~A Yo ?——2— ,trong dé: Ayg = y1— Yo
- t=0

2 . ' Aye
Alyo =My — Ay =(y2=11)— = ¥0)=y2 =2y +yg. Vay:

y *2 h b-a, o
[f(de= [ (e =Tty + )= 6“(y0+4y1+y2)-<5.13)

X

Vé mat hinh hoc. (5.13) c6

. y=f(x)
nghia 12 di¢n tich hinh thang y m
P + - C  ysfalx)
conga ACBb (AmCnB la cung A ‘{///———:U\Tﬁ. ¢
dudng cong y = f(x) diqua ba n B

diém A, C va B) dudgc thay xdp

xi bang dién tich hinh thang cong

aACBbD (aACBb la cung parabol g F——=— - -— >
, Xy =4a X1 xy=b x

y = Py(x)

di qua ba di€m A, C va B). Hinh 5.2

Hai dién tich gach chdm la bi

qua sdt lai khi ta xap xi.
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No6i khéc di, dudng cong y= f(x)
di qua ba diém A, C va B (hinh 5.2). dugc thay xap xi bang dudng parabol
y = Py(x) di qua ba diém A, C, B.

Cong thie (5.13) dudc goi 1a cdng thific Simpson._

» D& xdc dinh sai sd ta viét:
b ok
R= J'f(x)dx—g(yo +4y1 +y2)
a .

ta gid thi€t rang ham s8 y = f(x) c6 dao ham cap bon lién tuc trén [a,b].
C6 dinh diém giita x; va xem R 1a ham s& ctia A, va viét lai:

' b=x,+h h. : ' _
R=R(h)= | Sy =21 f Coy =By + 4 (xp)+ f Cxey + )

a=x;—h

Pao ham ba 14n dang thic trén (chi y dao ham hgp), ta c6:

* R'(h)= f(xl+h)+f-(x1—h)—%lf(xlmlz)+4f(x1)+f(x] + h)]-
—g[—f'(xl )+ f'(x;+h)] =
2 4 hoo ,
=§lf(x1—h)+f(x1+h)l—§f(x1)—;[—f (%1 =)+ f'(xg + h)]
. R”(h)=§[—f'(x1 —k)+f'(x1 +h)]'—§[—f'(x1 '—h)+f'(x, + h)] -
—glf"(xl—h)Jrf"(x] +B)] =
- %l—-f'(xl “)+ +h)1—§lf"(x1 —h)+ [ )]

.« R™(h) =%[f"(x1 —h)+ f"(x +h)]—%lf”(x1 —I)+ U+ -
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]1 e e
—3[—_{' (x—h)+ f (x] +h)| =

I
= —glf”‘(.tl +h)—f”'(x1 —h)] !
Ap dung cbng thitc Lagrange d&i véi f'"'(x), ta cé:

211t

R"'(I:):—Tf(4)(c3),c3 €(x)—hx +h)

Ngoai ra khi thé h=0 vio cdc biu thic trén , ta ¢6:
R(h=0)=0; R’(h=0)=0; R’ (0)=0.

L

T d6, 4p dung dinh 1y trung binh thit hai cta tich phan xdc dinh
ta nhin dudc: |

Piu tién ta cé:

h h
R (my= R"(0)+ [R™(¢)de = —% [£2 P (c3)dt =
0 0

h
=_§f(4)(cz)_[tzdf =‘§h3f(4)(‘—’2)§‘32 € (xy —h,x; +h)
0

h It
ti€p tuc:  R'(1)=R'(0)+ [R"()dr = —5— [£ fBey)t
0 0

h .
- —gf(‘”(q)J rodt = -1]—8’1“f‘4’(c1); ¢t € (x —hxy + )
0

' h o
) 1% 4
Cu6i cing: R(#)=R(0)+ [R'(t)dt = BT jt4f @ (ep)dt =
0 0]

1

m 13 D)= R(h)|, ce (x;—hyx; +h)

1 @) h 4
=—— t*dt =
O oj

~ Tém lai, véi gid thi€t him s60 y = f(x) ¢d dao him cip Pé’n lién

luc trén [a,b], ta cé cong thitc Simpson & (5.13) vi€'t lai nhir sau:
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b ‘ _
If(x)dx=f fla )+4f[ ]+f(b) LS| 5.4

90
Yo L——-——l ¥2
N

o, |
voi h=——2, ce (a,b). ]

Tl (5.14) dé thdy rang cong thitc Simpson khéng nhitng hoan todn ding

khi f(x) la mét da thdc bic hai doi vdi x, ma con hoan toan ding cé

trong trudng hop f(x) 13 mot da thic bic ba ddi vdi x.

2.5. Cong thifc Simpson téng qudt va sai s6 (con dude goi cong thic
I, 1 Py l Z

Simrpson A tong quat).

' b
Dé€ tinh gin ding [ f(x)dx, ta chia [a,b] thanh n=2m doan

a
bang nhau: nghia 1A chia doan [a,b] ra 1am bdi s6 cta 2 doan con (vicd 3
diém néi suy cho tirng doan con)

[xUs xp1[xgs X2 1o [ X2 -25 X211 [me-lvme_!
| i .

c6 d6 daila: h= = bdi cic diém chia:
n 2m
v g b—a
xg=a; x;=a+ih (i=1,2m), x,=xy, =a+lm 5 = b.
. m
- Ky hiéu: y; = f(x;),i =0,n, khi do:
X2m Xm - A
| J‘ f(x)dx = j f(x)dx+ j f)dx+.t | flx)dx (5.15)
X0 X X7 Xm-2

D6i v6i mi tich phan xdc dinh & v& phéi cda (5.15), ta tinh gin .

diing bhr_lg cOng thic Simpson (5.13), ta nhén dugc:
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R | | .
h h -~ h
[foydx ~ 3Gyt Hps )+ 3022+ 4V 21+ Vim)

[

. 1|, & Coioadigen iy |
Hay 1a: | [ f_(_x)a!xw 2 a2 +4ppp1 +125)
iy gul e OB R

b | _
h
.[f(x)dr=~3~[(y0 + Y2m) H A + Y3+t Vo) 20y + Vg F et Yo 2)]

a

b ) N _
hay: jf(x)dxazl(yo + Yam)+ 407 +203] (5.16)

trong d6 : 01 = yy + y3+ et Vo1 02 =1 V4 t+etVoyp_a-

1 . .
Do ¢6 nén (5.16) dudc goi la cong thitc Simpson % t8ng quat.

e Sai s& ciia cong thiic, Simpsﬁn tong quat:
Néu ham s§ y = f(x) c6 dao ham cip 4 lién tuc trén [a, 5] thi do
(5.14), sai s6 ciia cdng thitc Simpsén tong qudt la:
“i -

R= | f(x)dx==3 (y3p_z+4¥ak1 + yax) =
. X [N : 3 k=1 .

m
Xk h .
- dx —— +4 + =

o " on Z f(4)(ck) V01 ¢ € (X42,%24) (5.17)
.1 = ‘

(5.14) 20 .5

Lap ludn tudng ty trudng hop cong thic hinh thang téng quat, vi £ (x),

theo gia thiét, lién tuc trén [a,b], nén tim dugc di€m ce [a,b] sao cho:

fP0=17F D= T D) =mDe)
| M k=1 k=1 | |
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Thay vao (5.17), nhan dudc: (cha y: h= b-a = b-a )
n 2m

- “)" Va7 Bl eela,bl  (5.18)

mh® (4)
R=——
g0 [ ©=

Tém lai, véi gid thi€t ham s& y = f(x) ¢6 dao ham cip bon lién tuc trén

[a,b] va chia doan 14y tich phan (a,b] thinh n=2m doan bang nhau, c

do dai h= b-a = b-a ta ¢6 cone thitc Simpson tong quét sau:

R 2m
b G-t 4
jf(x)dx=§[(y0+y2m)+40'1+20"2]—Tf (¢),ce [a,b](5.19)
[

trong do: a=yntyst et Vo_1s O2 =2t )4 F ot V22

Nhéin xét:
1. Tir (5.12) va (5.19), dua vio 2 sai 8, dé thdy rang cong thic

Slmpson tong quit c6 dd chinh xdc cao hdn cong thdc hinh thang
tong quat, neu budc i chon nhu nhau.
2. Tinh sai s0 cta cong thifc Simpson téng quét bang (5.19) doi hdi

phai biét f("’)(x), nghia 12 phéi biét bi€u thic gidi tich clta him
s6 'y= f(x). Nhung trong thuc hanh, thudng chi biét ham s6
y= f(x) du6i dang bdng, do d6 ngudi ta thudng xdc dinh gén
ding sai s8 clia cong thifc Simpson t6ng quét nhu sau: gid st trén
[a,b], dao ham f®(x) it bign d8i, do (5.19), nhin dudc biéu thic

gin ddng cda sai s0 phditim la: R= Mh* trong d6 M xem
b

hang 0. Goi I (h) vi IS(ET) la gid tri gan ding cua I = If(x)dx

a
h
nhan dugc tif cdng thifc Simp t v3i budc h va bude 7
I=
h h 4
I=I.(=)+M(<
(GHME)

. 15 4 mn?
Tir ¢ ry =t =2 - 1 - 1,0
. =M= 15[ () (’)}
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va: |I—Is [g) I [-’}];—15 (k)

Lap luéin hodn toan tudng ty, d6i véi cong thifc hinh thang tong qudt,
v6i gid thi€t dao hAm f''(x) it bi€n dGi trén [a,b], ta c6 cdng thic thuc
Ir| = |-1Iy A
e (%m0

h
I—1p|—
‘ T(zj
h \ b
trong d6 Iy (h) va‘l'IT(E) la gid tri gan ding caa I = If(x)dx nhin

a

mnt
16

1
15

(5.20)

hanh tinh sai s0:

Lk (5.21)

< A P 2 PO 5 5 L
dugc tif cong thifc hinh thang tdng quit véi bude k va budc 3

Thi du 5.2 Dung cbng thifc hinh thang téng quat va céng thifc
1

Simpson tdng quit v6i n=10, tinh gin ding: I = Ii
_ o 11X
Pdnh gid sai s6 clia nhiing gid tri gan ding nhin dudgc.
Gidi '
Ta cé: hzﬂ:O,l
10

Két qua tinh todn xem trong bang sau.
I X Y2,j-1 Y2j
0 0 »p=1,00000
1 0,1 : 0,90909 '
2 0.2 0,83333
3 0,3 0,76923
4 0.4 0,71429
5 0,5 0,66667
6 0,6 0,62500
7 0,7 0,58824
8 0.8 0,55556
9 0,9 0,52632
10 1,0

¥10 = 0,50000
> 01=3,45955 | 0,=2,72818

e N&u dung cong thic hinh thang tdng quit (5.9), ta cé:
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0 0
1 =0,1(1 A 000;0 50000 +0,90909 + 0, 83333+0 76923+ 0, 71429+

+ 0,66667 + 0,62500 + 0,58824 + 0,55556 + 0,52632) = 0,69377

Sai 56 R dudc xéc dinh bdi (5.11). Ta c6:
1
f)=——=(1+x)"
1+x

fl=—(1+x)~

£ = EDEDA+ 0 =
E 1+ x)
' (b-a)h®
T d LA R "
u do: m[‘[l)xl]lf (x)‘ Zval | _—12 [Ulllf (x)]

LE

2_(‘1’_2.1)__(1..0) =0,00167 = 0,002

Viy: I=0,69410,002
e Néuding cong thic Simpson tdng quat (5. 16) ta co:

I= —’~—(1, 00000 +0,50000 +4.3,45955+ 2.2,72818)

=(,69315
Sai s0 R dugc xdc dinh bdi (5. 18) Vi:

fM(x)= DDA+ x)

24
F(x) = EDEDENDA +0)7
( +x)
. | (4 _ (6 - ayh* “)
nén: x’:[‘{t}ﬁ}‘f (x)’ 24 S—-——ISD iy l]|f (x)l

4 .
IR| 5-2%(1-0) ~1,3.1075 =0,00002

Vay: I=0,69315+0,00002.

Trong thuc hanh bang excel: Ta lam gon nhu bang sau: -

A B Cc D E
1 a=0 b=1 n=10
h=0.1
i f(x)

0 0 1
1 0.1 0.809091

il WwWIN =
=
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6 2 0.2 0.833333|5.4696987 | 5.469637|.

7 3 0.3 0.765231(5.011655

8 4 04 0.714286 |4.624542|4.624542

9 5 05 0.666667 | 4.29304

10 B 06. 0.625 [4.005952(4.005952

11 7 0.7 10.588235(3.754902

12 8 0.8 0.5555566 | 3.533497 | 3.533497

13 9 0.9 0.526316 | 3.336773

14 10 1 0.5 3.160819|3.160819

¥ 1.239696 | 0.69315 7
T 6 C4 ta gai cong thic f(x), sau dé ta kéo thd cdng thic xuong Cl14.
| _ 1] » .
Sau d6 diing If(x)dx = |—h Z (Va2 +4y2u_1+ Y21) dé gaicdng
' a k=1 : ,

thite nay 6 6 D6, kéo thd xudng D14, néu 14y sum thi 1=1.239696, s&
khong ding, ta phai delete cdc 6 xen k& nhu cot E thi [=0.69315.
Bim miy 570 MS:

* Cdch bam mdy 570MS: Nhip biu thic: ¥ = 5

1.[Alpha

Y

Alpha

l=]|1[|+ ﬂ] +

2.Bim ngay II

Alpha

Sotved| Y? [V],

3. X? ahap 0.1[=]

+[2

5.Y?

|T

1
+X

Solved| = Y=0.909090 , ghi ra gidy.

X])]. khéng bam [<]

Ti€p tuc lai qud tinh tit budc 3, cho X ? nhip 0.2]=], ta c6
Solved| = Y=0.83333, ghi ra gidy.
Tiép tuc lai qué trinh tir budc 3, cho X ? nhip 0.3[=], ta c6

Y?

Y?

T

T

Solved| = Y=0.769231, ghi ra gidy.

Ti€p tuc lai qui tinh t¥ bwée 3, cho X ? nhdp 1[=], ta c6
= Y=0.5, ghi ra gidy.
Sau khi ghi ra gidy 11 gid tri trén, ta bat dau tinh dén cdt E bang cong

thie: (yax_z +4¥u_1+yu)

Y?

i
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1
1+ 14%0.909091 | = 5.469697, luu vao [M+] (trudc d6 phai xéa [M+])
0.833333
0.833333 1
+14x0.769231 b = 4.624542, luu vio
0.714286
(0.555556
+14x0.526316 § = 3.160819, luu vao
0.5

Sau khi luu 5 gid tri vio [M+], tiép theo = 20.79451

Sau d6 ta nhan véi h va chia cho 3 thi ra k&t qud 0.69315

Thi du 5.3 Dung cdng thic hinh thang tdng quat va cong thic Simpson
t8ng quit 1 3 Vi n=10.

1
Tinh gin ding: [ = | dx = 0.73716 (chinh x4c)

g 1+In(x+1)
Ta co: 11:1;2:0.1
10
11(1+In(x+1))
- 0 1 10
0.1

i xi y2i-1 i

0 0 1

1 0.1 |0.912983

2 0.2 0.845794

'3 0.3 |0.792164

4 0.4 0.748239
5 0.5 |0.711508

6 0.6 0.68027
7 0.7 |0.653327

8 0.8 0.629808
9 0.9 |0.609068

10 1 0.590616

3.67905 | 2.90411




