1.1 S6 xap xi, sai s6 tuyét ddi va twong doi

1.1.1. S6 xap xi.

Dinh nghia 1.1. a goi la sO x4p xi cua s6 dung A,ky hidu a~ A ,néu a khac a khong
dang ké va dugc dung thay cho A trong tinh toan.

Néu a<A thia goila Xap xi thiéu.

Néu a>A thia goila xap xi thira.

Vidul: 3,14<mn<3,14

1.1.2. Sai s6 tuyét doi

Dinh nghia 1.2.

Hiéu A, =A-a (hoic A, =a—A) goila sai sb ctia xap xi a.

Tri tuyét doi A=|A,|=|A-d goila sai s tuyét dbi cua sb xép xi a.

Dinh nghia 1.3. Sai sO tuyét dbi gidi han cua sb xap xi a 1a s6 khong nho hon sai sb tuyét
d6i cua s6 xap xi a.

Vi du 2: Xac dinh sai sO tuyét dbi gidi han cua s xap xi a= 3,14 thay cho s ©
1.1.3.Sai s6 twong dm

Dinh nghia 1.4. sai s6 twong d6i cua sb xap xi a, ky hiéu & ,1a:

A _|a-d

A A

Dinh nghia 1.5. Sai s6 tuong ddi giéi han cia s xap xi a, ky hiéu &, 1a sb khong nho

0=

hon sai s6 tuong doi cua so xap xi a.

A, =|As, (*)

Trong thyc hanh thay cho cong thure (*) ngudi ta thuong dung cong thic:
A, =[als, (**)
1.2. Cach viét s6 xap xi.
1.2.1. Chi s c6 nghia.
Dinh nghia 1.6. Nhitng chir sb c6 nghia ctia mot s6 13 nhitng chir s cia s6 d6 ké tir chir
s6 khac khong dau tién tinh tir trai sang phai.

Vidu3. S60,2405 ¢ 4 chir s6 c6 nghia.
1.2.2. Chir s6 dang tin.

Moi sb thuc a déu c6 thé biéu dién dudi dang:

a=+(a,10" +a,,10"" +...+a,_,,,10™")

m—-n+1

trongdo meZ,0<a <9(i=m-1m-2,..)
Vi du 4: 574,35=5.10" +7.10" +4.10° +3.10" +5.107

Om—n+l

Dinh nghia 1.7. Chits6 a_ .., goila chit s6 dang tin néu A, < %.1

| SN ~ A 21 < A 1 M—n+
va goi la chir s0 ddng ngd néu A, > 5.10 !



Vidu 5. S6 xép xi a=2,4576 véi A, =0,0045 c6 3 chir s6 dang tin 1a
2,4,5 va 2 chit s6 dang ngd 13 7.6.
1.2.3. Cach viét sb xap xi.
Céch thtr nhat: Viét s6 xap xi a kém theo sai s6 tuyét d6i gioi han.
Céch thir hai: Viét theo quy wdc : moi chir s6 ¢6 nghia déu 1a nhimg chit s6 dang tin.
1.3. Sy quy tron va sai s0 quy tron.( ty doc)
1.4. Xac dinh sai s0 ciia ham s6 biét sai s0 cua dbi so.
1.4.1. Cong thirc tong quat ciia sai so.

Cho ham s6 kha vi: U= f(x,%,,...X,). A (i=1,n) 1a sai s0 tuyét d6i gi6i han ctia
cac d6i sd x,(i=1n)

ou Ax

Khido: A, =Y

i=1

Vi du 6: Cho ham s6 u = In(x, +x2) . Xéc dinh gia tri ctia ham s u tai
X, =0,97;x, =1132, sai ) tuyét ddi gidi1 han va sai sb tuong doi gi61 han, biét moi chit sb
co nghia cua  x1 VE;:l X2 la nhing chir sO déng tin.
1.4.2. Sai so cia tong dai so.
XéthamsOo u=+x, £x, £ X, £...£ X,
A, = AX; +AX, +...+ AX,

T

1.4.3. Sai so cua tich .
Xét ham sO u = X,.X,...X,

Ta co: O, =K + K, +...+ X,
A, =uls,
1.4.4. Sai s6 ctia thwong.
‘ X
Xéthamso u=—-1-
XZ
Taco: S, = X, + X,
A, =uls,

Bai tap luyén tap:

Caul.Cho a) a =1324LA, =0,45.10"
b) a, =05364;A, =05.10°°

Hay xéac dinh céc chir sé dang tin trong a1,a;
Cau2.Cho a) a =23854L06, = 0,3.10°°



b) a =53442,5, =01.107
Hay xé4c dinh cac chir sé dang tin trong a1,az
Cau 3. Hay tinh tich u ctia hai s6 xap xi viét theo cach th{r hai: x1 = 12,2;
X2 = 73,56 va xac dinh s6 chir s6 déng tin cua tich u.
Chuong 2. Tinh gin ding nghiém thue ciia phwong trinh dai s6 va siéu viét.
2.1.Dit van dé.
Tim nghiém cia phuong trinh ~ f(x) =0 (2.1)
Céc bude tinh gan dung nghiém thyc cta phuong trinh (2.1):

Budce 1. Tim khoang cach i nghiém, nghia 1a tim khoang (a,b) chira mdt va chi mot
nghiém thuc cua phuong trinh (2.1).

Budc 2. Xuit phat tir khoang cach li nghiém ¢ budc 1,tinh gan dung nghiém thuc
ctia phuong trinh (2.1) dat do chinh x4c yéu ciu bang mot phuong phap gan dung.
2.2.Khoang cach li nghiém

DPinh Iy . Néu ham sb f(x) lién tuc trong khoang (a,b) , f(a).f(b) < 0,f(x) ton tai va
gitt ddu khong ddi trong (a,b) thi phuong trinh f(x) = 0 c6 mot nghiém thuc & duy nhat.

a) Phwong phap gidi tich N 7

Neéu f (x) la ham s0 lién tyc va phuong trinh f°(x) = 0 d€ tim nghiém. D€ tim
khoang céach ly nghiém cta phuong trinh ta chi can xac dinh dau cua ham so f (x)
tai hai dau mut cua khoang xac dinh va tai cac nghi€ém hodc lan can cac nghiém
phuong trinh 1°(X) =0 .

Vi du: Tim khoang cach ly nghiém cua phuong trinh: f(X) = 2*- 5x- 3= 0
Giai: f' (x)=2"In2-5. Do d6 f (x)=0 khi: x=|95£]$ ~ 2,85
Bang xét dau:

X -00 2 3 +00

fx) | + - : n

Tir bang trén ta suy ra phuong trinh ¢6 2 nghiém thyc. Thu hep mién khao
sat ta ¢ bang sau:



X 1 0 2 3 4 5

f(X) + - - - - 4

Tur bang nay ta c6 hai khoang cach ly nghiém la (-1, 0) va (4, 5)

b) Phuong phap hinh hoc.(tuw doc)
2.3. Phuong phap lap.
2.3.1. N¢i dung phuwong phap.
Gia su (a,b) la khoang cach li nghiém cta phuong trinh (2.1). Pua phuong trinh
(2.1) vé phuong trinh tuong duong x = ¢(x)
trong d6 ¢ c6 tinh chat:
i) p(x) e[a,b] vxela,b]
i) [p (0| <a <1 vxelab]
Chon x, €[a,b] 1am nghiém gin dtng ban d4u .
Thay Xo vao vé phai cua (2.2) ,ta nhan dugc nghiém gan dung x:
Lap lai qua trinh trén, ta nhan dugc cac nghiém gén ding {xn }, n=123,...
Cong thuce lap: x, = @(X, ;)

biéu kién dimg: |x,, — X, |1i < ¢ voi ¢ 1a dd chinh x4c cho trudce.
—-q

2.3.2. Panh gia sai s6 ‘
banh gia do 1éch cia nghiém gan ding xn va nghiém diang &:

|Xn _‘§| < ﬁb(n—l - Xn|

8= T

Bai tap luyén tap:
Cau 1. Tim khoang cach li nghiém thyc cta cac phuong trinh sau:
a) x*—4x-1=0
b) x—cosx=0
Cau 2. Dung phuong phap lap,tim nghiém gan ding voi do chinh xac 107
cua:
a) x* +3x? —3=0, biét khoang cach li nghiém la (-2,75; -2,5).
b) x—cosx=0
2.4. Phuong phap tiép tuyén ( Newton)
2.4.1. N¢i dung phuong phap



Gia st (a,b) 1 khoang cach ly nghiém cta phuong trinh f(x)=0, f (x), f"(x) giit ddu
khong dbi trong (a,b).
Chon X=Xo (ahoic b)sao cho f(xo) cung ddu voi f"(x)

_fx)

Cong thuc lap. X1 =X, f'( )
X
n

2.4.2. Panh gia sai s6

Dit m:min{\f'(x)\/xE[a,b]}
M =max{|f"(|/x [a,b]}
Ta c6 udc lugng

] = O

)

M
|Xn _é:| = %|Xn - Xn—1|2 (**)

Vi du: Tim nghiém gan dung cua phuong trinh : f(x) =x*-0,2x?> —0,2x-12=0
bang phuong phap tiép tuyén, biét khoang cach li nghiém 1a (1,1;1,4).
Giai: Ta co:
f'(x)=3x>-0,4x-0,2>0
f'(x)=6x-0,4>0
f(1,4) = 0,872 cung dau voi £'(x).
Chon x, =1,4

voi moi X € (1L1;1,4)

X, = X, — ff(,(XO)) ~1,22969
X

X, ~1,20079
m=min f (x)=2,99

xe[1,1;1,4]

M =max f'(x)=8

xe[1,1;1,4]
Dung lai tai x2 ta ¢6 thé danh gia do I¢ch gitra x> va nghi¢ém dung &:

M 2
|x, — &l < ﬂ|x2 - x| <0,00112
Chuong 3. Giii hé thong phwong trinh dau so tuyén tinh.
3.1. Dat van de.

By + BpXy +ont By Xy =y
H¢ n phuong trinh n an: Ay X, + 85X, +...+ 8, X, =D,

2n"*n

*)

a X +a,X, +..+a. X =h



Hoac dudi dang ma tran Ax =b,trong do A 1a ma tran h¢ sb

A; Qp . &y
A= Ay Ay Ay,
a, a, .. a,

bl 1
. b, x=| *
o

3.2. Phuong phap Gauss
No6i dung phuong phap.

Khtr dan cac an sé dé dua hé(*) vé hé tam giac (ma tran hé s6 1a ma tran tam giac
trén).

4x, +2X, —2%; =4

Vi du : Giai 2% +X, +4X, =7

Bai tap luyén tap: 2% + 4%, + X, =7 .

Dung phwong phap tiép tuyén , fim nghiém gin dung v6i d6 chinh xac 102 cua :

a) x° +3x+5x =0 biét khoang cach li nghiém 1a (-1,5; -1).

b) x* +3x+1=0
3.3. Chuin ciia ma trin va chuin cia véc to.

Chuén ctia ma trdn A = (a ;)1a mot sb thuc ky hiéu |A

sau:

, thda man nhiing diéu kién

a. |A|>0 voi [A] =0 A=0

b. oA =[c|A], <%t

c. [A+B] <[A+[g|
c. |AB|<[AlBl
nguoi ta thuong dung ba chuan ma trén sau:
1
, 1
1Al = max Z‘aij‘; 1Al = (Z‘aij‘ )25 Al = m?xZ‘aij‘
J 1] J
Chuan véc to: X,

Cho véc to X=



n

[l = 21

i=1

Il = S22

[x]l., = max|x]
1

2 -1 4
Vidu: Chomatrdin A= 3 2
6 —7 3
Tinh — [IAll AL 1Al

||A||1 =max(2+5+6;1+3+7;4+2+3)=13
A, = (22 +12 452 +37 422 462 + 72 +37) =153

||A||3 =max(2+1+4;5+3+2;6+7+3)

3.4. Phuwong phap lap don.
3.4.1. N¢i dung phuwong phap.
Xét hé théng phuong trinh Ax=b (*).
Dua (*) vé dang tuong duong sau: x=ox+ 8  (**)

Oy Qpp ... Oy B
, Oy Q... Q| B,

Trong d6 a= B=|.
anl an2 oo ann :Hn

Chon mdt véc to x© ban dau ( thuong chon x@ = g) .

Tinh x*Y =aex*+ 8, k=0123....

Néu day cac véc to lap x@,x®,...,x® ... co gidi han thi gidi han d6 13 nghiém
ding cua hé phuong trinh(*).
3.4.2. Su hi tu ctia phwong phap. )

Qua trinh 13p don hoi tu dén nghiém duy nhat cua hé phuong trinh(*),khong phu
thudc vao viéc lua chon véc to xap xi ban dau néu ||| ;<L

3.4.3. Panh gia sai s6 ciia nghi¢m gin diing.



Cong thirc danh gia sai so gitta nghiém gan dang x* va nghiém dung x":

Hx(k)_x(*) < ”a”p Hx(k)_x(k—l)u
P 1=, ’
k
[x® —x S(”“”p) [x® —x@|
1], :

Néu e S% thi ta ¢6 danh gia sau: Hx‘k) —x® = Hx<k> V(S Hp
Chuy: ||||p néu trong muc b va ¢ c6 thé dung WL Lo,

Vi du: Giai hé phuong trinh:

4x, +0,24%x, —0,08x3 =8

Giai: Chia phuong trinh mot cho 4,phuong trinh hai cho 3, phuong trinh ba cho 4,
ta duoc:
X; =2—0,06x%x, +0,02x,

X, 0 —0,06 0,02\ 2
<|x, |=|-003 0 0,05| x, |+|3
X —0,01 0,02 0 Jx, 5

0 -0,06 0,02 2
a=-003 0 005 B=3
-0,01 0,02 0 5

Ta co:
1=0+0,06+0,02=0,08

B

-
Il
H

/=0,03+0+0,05=0,08

B

-
Il
H

.1=0,01+0,02+0=0,03

S

[
I
5y

U

3
||, = max >"| ;| = max(0,08;0,08;0,03) = 0,08
=1



Chogn

2
x¥ =3
5

Tinh toan ta co:

Kk x, (9 ) X,

0 2 3 5

1 1,92 3.19 5,04

2 1,9094 3,1944 5,0446
3 1,909228 | 3,194948 | 5.044794

Néu ta xem x© 14 nghiém gan dung can tim, ta c6 thé danh gia sai s6
[x® =x@|| = max|x® - x?| = max(0.000172,0.000548,0.000194) = 0.000548

0.08
1-0.08

va [x® -xO| = (0.000548) = 0.0000476

Bai tap luyén tap:

24,21x, +2,42x, + 3,85x, = 30,24
2,31x, +31,49x, +1,51x, = 40,96

3,49x%, +4,85x, + 28,73x, = 42,81

Giai hé théng phuong trinh :

Bang phuong phép lip cho toi khi HX(”) —x"D H <107 va danh gia sai s6 ctia nghiém gan

ding nhan dugc.
Chuong 4. Da thirc ndi suy va phwong phap binh phwong bé nhat.
4.1. Pa thirc ngi suy

Cho y = f(x) , biét cac gid tri Yo, Y1 Yosen Yy clia ham sd tai cac diém
Xos X1, Xy ey X, cUa doan [a,b].Cﬁn tinh gia tri cua ham tai cac diém khong trung véi
X, 1 =ﬁ

Ta xay dung mot da thitc P, (x) =a,x" +a,x"* +..+a,,X+a,
thoa man P,(x,)=f(x)=vy,, i=0123,...,n.

P (x) goi la da thirc ndi suy ciia ham f(x) ,cac diém Xy, X,, X, ..., X, goi
la cac nut ndi suy. ’ q ‘

Ta dung da thuc ndi suy P,(x) thay cho ham so f(x) d€ tinh gan ding gié tri cla
ham s6 f(x) tai cac diém x = x,,i =1n.

X € (X,, X,) thi phép tinh trén goi 1a phép tinh ndi suy.



X & (Xy,X,) thi phép tinh trén goi 1a phép tinh ngoai suy.
Dinh ly. Da thirc ndi suy P, (x) ctia ham s f(x) néu c6, thi chi c6 mot ma thoi.
4.2. Pa thirc nfi suy Newton. .
4.2.1. Trwong hop cac nut ngi suy khong cach déu.
a) Ty hiéu. ’
Gia s ham s6 y = f(x) dugc cho dudi dang bang
% x| e

7 7 S R IS

Trong d6 y, = f(x,), i=012,... vd Ax, =X, — X, #0(i =012,...) khong béng nhau.

Ty hidu clp mot: f[x,x,,]= e =T Yia =V 615 )
Xia =X Xia — X
TS/ h]éu Cép hai: f [Xi 1 Xi+1, Xi+2]: f [Xi+la Xi+2] - f[Xi ’ Xi+1] 1 (l — 01112,“.)
Xi2 =X
T}"/ hléu Cé(lp n f [XI 1 Xi+1’___’ Xi+n]= f [Xi+1)-.., Xi+n]_ f [X| yrery Xi+nfl]
Xi. o — X

Chu y i) f[xi J Xi+1]: f [Xm' Xi]
i1) Ty hiéu cép n ctia mot da thirc bic n bang hing sb; ty hiéu cip 16n hon n cua da
thirc bac n bang 0;
Bai tap luyén tap:
24,21x, + 2,42x, + 3,85X, = 30,24
Giai hé thong phuong trinh :  {2,31x, +31,49x, +151x, = 40,96
3,49x%, +4,85x, +28,73x, = 42,81

Bang phuong phép lip cho téi khi HX(”) —x(“’l)H <10 va danh gia sai sd cua

nghiém gan dung nhan duoc.

4.2.1. Da thirc ndi suy Newton truong hgp cac nit ngi suy khong cach déu.
Gia su trén doan [a,b] cho (n+1) gia tri khac nhau ctia doi s6
Xo, X, X, ( CAC X;i khong cach déu) va céc gia tri tuong tng f(x)=vy,, i=0,n.
Pa thirc ndi suy Newton tién xuét phat tir nft xo:
P (X) = Yo + (X=X ) X0, X ] (X = %0 )X = X)) F [Xgs X0 X, ] ooe - (X = X0 )X = X )en(X = X, ) £ [Xg s X enr X, |

Sais6: R (X) = (X=Xg )(X = X,)-. (X = X)) £ [X, Xg» Xy 1eenr X, |
Da thirc ndi suy 1ii xuat phat tir nat xq
PX)=y, +(x=x)F[X, % o ]+ (x=%)x=%,) F[X, X 10 X, ]+

n!n-1 n?!“n-11" *p-2

(X=X )X = X))o (X = X) F[%0 X, e ]



Sais6: R (X) = (X=X, )(X = X,y )oee (X = X ) F[X, X, X g seve X |

Chl y: - Néu ham s6 y = f(x) c6 dao ham lién tuc dén cap (n+1) trén [a,b] chira tat ca cac nit ndi
suy X;, i=0,n thisai s tinh theo cong thuc:

0y ywe _
R =~y K X)X (%)

Vi du: Cho bang gié tri ciia ham sb y = f(x)

X |0 | 2 |3 |5 | 6
fog |1 '3 2 E |6

a) Xay dung da thirc ndi suy Newton tién xuét phat tir ntit xo = 0 cia ham sé y = f(x).
b) Tinh f(1,25).
Giai: Ty hi€u cac cap cua ham s y = f(x) dugc tinh trong bang sau:

X y Ty hi¢u Ty hi¢u Ty hiéu Ty hiéu
cap 1 cap 2 cap 3 cap 4

0 1

2 3 1

3 2 -1 -2/3

5 5 3/2 5/6 3/10

6 6 1 -1/6 -1/4 -11/120

a) Da thuc ndi suy Newton tién xuat phat tir nut xo= 0:
P,(X) =1+1.x+ (-2/3).x.(Xx —2) + 3/10.x.(X — 2)(X — 3) + (-11/120).x(x — 2)(x —3)(Xx —5)
b) f(L25) = P(125) = 3,9311525
4.2.2. Truwong hop cac nit ndi suy cach déu.
a) Hiéu hiru han.
e |

y ERE . Ly, E

Trong do:
y, = f(x),i=012,...
X; =X, +ih, (h>0)
Hiéu hitu han tién cip mot: Ay, =y, -y,
Hiéu hitu han tién cip hai: A%y, = Ay,,, — Ay,
Hiéu hitu han tién cdp n: A"y, = A"y, — A"y,
Hiéu hitu han 1ui cdp mot: Vy, =y, -, ,
Hiéu hitu han lii cap hai: V2y, =Vy, —Vy, ,
Hiéu hitu han Iii cdp n: V"y, = V" ty, - vy,
b)Pa thirc ngi suy Newton



Pa thirc ndi suy Newton Iui xuét phat tir niit Xo:

P,(X) = P, (X, + ht) = y, +tAy, +—t(t2_|1) ANy, + .t et —1)(t—2n)|...(t —n+l) A"y

0
hn+1 f (n+1) (C)
(n+1)!

Pa thirc ndi suy Newton 10 xuat phat tir nat xn:

Saisd: R (x) = tt—1)...(t—n)

P.(xX)=P,(x, +ht)=y, +tVy, +—t(t+1)V2y +.t+ t(t+1)(t+2n)|'"(t+ n_l)V“y

n

n

hn+1 f (n+1) (C)

Sai s6: R (x) = t(t+2)...(t+n)

(n+1)!
Vidu: Cho bang gi4 tri ham sd y = sinx
X | 15° | 20° | 25° | 30° |

f(x) |0,258819 | 0,342020 | 0,422618 | 0,5 |

a) Dung da thirc ndi suy Newton tién xudt phat tir nat xo = 15°, tinh gin dng sin16°.
b) Danh gia sai so nhan duogc.
Giai: a) h = 5° Bang céc hiéu hitu han tién:

X y vy Viy vy

159 0,258819

20° 0,342020 0,083201

25° 0,422618 0,080598 -0,002603

30° 0,5 0,077382 -0,003216 -0,000613
Taco: t=2"2X0_02

sin 16° ~ 0,258819 + 0,2.0,83201 + @(—0,002603) + 0'2(_0'3%)(_1’8) (~0,000613) ~ 0,275638

¢) Danh gia sai sb
Ta co: fsin ) (x)| <1, vx

|R;(16°)| = |sin 16° —0,275638 < %(%

4
) 1(0,2)(~0,8)(~18)(~2,8)| < 0,0000019 ~ 0,000002

Bai tap luyén tap: )
Cau 1. Cho bang gia tri ctia ham so y = f(x)

X -1 |0 |3 | 6 | 7
flx) |3 -6 | 39 | 822 | 1611




a) Xay dung da thtrc ndi suy Newton Ui xudt phat tir nut xn =

f(x).

b) Dung da thirc ndi suy nhan duoc tinh gan dung f(7,25)

CAu 2. Cho bang gia trj ciia ham sd y = f(x)

X |0

| 2

| 4

| 6

foo |1

|2

|3

| 4
a) Tim ham noi suy Newton tién xudt phat tir nfit xo

b) Tinh gia tri ndi suy tai x = 1 va danh gia sai s6.
4.3. Phwong phap binh phwong nhé nhat.
4.3.1. Trwong hgp y phu thugc cac tham s6 mét cach tuyen tinh.

ay=ax+b

na -+ bzn: X; = Zn: Yi
i=1 i=1
i=1 i=1 i=1

b. y=a+bx+cx’
na+bzn:xi +cZn:xi2 = Zn:yi
i=1 i=1 i=1
azn:xi +bzn:xi2 +czn:xi3 = Zn:xiyi
i=1 i=1 i=1 i=1
azn:xf +bzn:xi3 +cZn:xi4 :Zn:xfyi
i=1 i=1 i=1 i=1

Vi du: Cho bang cac gia tri

X | 056

| 084

| 1,14

| 244

| 8
| 6
=0.

| 3,16

y | -08

Hay 1ap cong thirc thuc nghiém c6 dang y = a+bx+cx®.

| -0,97

Giai: Ta c6 bang sau:

| -0,98

| 1,07

| 3,66

7 cia ham s0 y =

2

X; X; X; X; Yi XY XY,
0,56 0,314 0,176 0,098 -0,80 -0,448 | -0,251
0,84 0,706 0,593 0,498 -0,97 -0,815 | -0,685
1,14 1,300 1,482 1,690 -0,98 -1,117 | -1,274
2,44 5,954 | 14,527 | 35,445 1,07 2,611 6,371




3,16 9,986 31,554 | 99,712 3,66 11,566 | 36,549
25: 8,14 18,260 | 48,332 | 137,443 1,98 11,797 | 40,710
i=1
5a +8,14b +18,260c =1,98
Ta co hé: <8,14a+18,260b + 48,332c =11,797

a~0,b~-2c=~1. Viy y=x>-2x.

18,260a + 48,332b +137,443c = 40,710

4.3.2. Truomg hop y phu thudc cic tham s6 mdt cich phi tuyén ( tw doc).
CHUONG 5. TINH GAN PUNG TiCH PHAN XAC PINH.

5.1. Pit van deé.

Pé tinh gan dung tich phan xac dinh trén [a,b]. Ta thay ham s6 dudi dau tich

b
phan f(x) bing da thirc ndi suy P, (x) va xem: [ f (x)dx = [ P, (x)dx.

5.2. Cong thirc hinh thang va sai s0.

5.2.1. Trwong hop doan [a,b] gdom hai nat ndi suy

Chia doan [a, b] thanh n doan bﬁng nhau, c6 d0 dai h = b—Ta , theo cac diém

chia: x,=a,x, =a+h,..,x, =b

5.2.2. Cong thirc hinh thang tong quat

Ta c6 cong thirc hinh thang tong quat sau:

b
J-f(X)dX ~ h(yo ; yn

Sai s0: R=

_(b-a)h?

f'(c), cela,b]

+Y,+Y, ...+ yn_lj

Vi du: Dung cong thirc hinh thang téng quat véi n = 10, tinh gan ding :




| = dx
1+ X

O L

Danh gia sai s0 cua gia tri gan ding nhéan duogc.

Giai:

Tacd:h=0,1
I X; Y,
0 0 1
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 0.5

I = 0,1(“20’5 +0,90909 + 0,83333+0,76923 + 0,71429 + 0,66667 + 0,625 + 0,58824 + 0,55556 + 0,52632)

=0,69377
Ta co:
1
f(x)=—
) 1+ X
. 1
= f (X)=-
X=Xy
o () =2



(b—a)h?

Tu do: max‘f (x)‘ 2 va R < o

x€|0,1

\f (X) ~ 0,002

Vay | =0,694 + 0,002
Bai tap luyén tap:
Tinh tich phan sau bang cong thirc hinh thang va danh gia sai so.
fro2x+1
I =[In
o X+3

5.3. Cong thirc Simpson
5.3.1. Truwong hop doan [a,b] gom ba miit ndi suy
5.3.2.Céng thirc Simpson tong quat va sai so.

dXx voi khoang chia n =10.

‘ ®
O

|
QD

Chia doan [a,b] thanh n = 2m doan bang nhau, c¢6 d6 dai h = b-a _b-a
theo cac diém chia: x, =a,x, =a+h,..,x, =X, =b
Ta c6 cong thirc Simpson tong quat sau:
b
h
_[ f (x)dx ~ §(yO + Y, +40, +20,)

Trong dé:o;, =y, + Y+t Yongs O =Y+ Y+t Yo,

(b—a)h*
180

Vi du: Dung cong thirc Simpson 1/3 tong quat véin = 10 , tinh gin dung :

I=Jl‘ dx

Sai s6: R=— f¥(c), cela,b]

o 1+In(x+1)
Giai:
Taco:h=0,1

I X Yoia Yo




0 0 Yo =1
1 0.1 0,912983

2 0.2 0,845794
3 0.3 0,792164

4 04 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

o, =367905 | o, =290411
01

| = ?{1+ 2,90411+ 4.3,67905 + 2.2,90411} = 0,737168

Bai tap luyén tap:

Cau 1: Tinh tich phan sau bing cong thirc Simpson % va
danh gia sai sb.
0,12

| = I |n(X2—5X+6)dX vGi khoang chia n=12.
0

11 1
Cau 2: Cho tich phan | = | ————dx
01 (l+ 4X)

a) Tinh gan dung tich phan trén bang cong thirc Simpson
téng quat (Simpson %); chia doan [O,l; 1,1] thanh 8

doan bang nhau.
b) Danh gia sai sO cua gia tri gan ding tim dugc.




21 2
Cau 3: Cho tich phan | = X—dx
nX+1

¢) Dé tinh gan dung tich phan trén bang cong thirc Simpson tong quat (Simpson %
), can chia doan [1, 1 2,1] thanh bao nhiéu doan bang nhau (n=?) dé dat duoc sai
s6 nho hon 10°° ‘
d) Vi n tim dugc, hay tinh tich phan trén bang cong thirc hinh thang.
Chuwong 6. Gidi gan ding phwong trinh vi phin thuwong.
6.1. bat van de. ’ ,
Bai toan cauchy doi véi phuong trinh vi phan cap 1:
y ()= f(x)
y(%) =«
trong d6 ham f(x,y) la mot ham da biét cta hai doi so x,y; Xo,X Va « la nhirng s6
cho trude. Bicu kién y(X,) = a goi 1a di€u kién ban dau.
6.2. Phuong phap ole.
y ()= f(x)
y(%) =«

Tim nghiém y =y(x) théa man: { Xo S X< X

Xet bai toan: { X, <X <X
Ta chia [x,, X [thanh n doan nhé bang nhau boi cac diém chia xi:
X; =X, +ih, 1=01,..,n-1
X =X,
14 n 1 1 1
Gia str da biét gia tri gan ding yi, can tinh gia tri gan dung yi+1.
Cong thirc ole: y,, =y, +hf(x,,y,), i=0,n—1véi y, = y(x,) = a di biét.
Vi du: Cho bai toan cauchy sau:y = % xy, y(0)=1
Hay tim nghiém gin ding bang phwong phéap ole trén [0,1],cho h=0,]1.
Giai
Tacoxi=0,1=0,1,2,...,10.

1
FOGY) =2 Xy, ¥ =1

X, =X;h=

i Xi D) hf (x;, ¥;) Yi

0 0 0 0 1

1 0.1 0.05 0.005 1

2 0.2 0.1005 0.01005 1.005

3 0.3 0.1522575 0.015226 1.01505
4 0.4 0.20605515 0.020606 1.030276
5 0.5 0.26272032 0.026272 1.050881
6 0.6 0.32314599 0.032315 1.077153
7 0.7 0.38831376 0.038831 1.109468




8 0.8 0.45931971 0.045932 1.148299
9 0.9 0.53740406 0.05374 1.194231
10 1 0.62398582 0.062399 1.247972

6.2. Phuong phap Runge- Kutta.
y (x)=f(x)
y(X) =«
Ta chia [x,, X [thanh n doan nhé bang nhau béi cac diém chia xi:
X; =X, +ih, 1=01,...,n-1
X =X,

r n 1 N \
Gia su da biét gia tri gan dang Vi, can tinh gia tri gan ding yi+1.
Cong thuc Runge- Kutta:

Yo =i+ + 2K 4 2K+ k)

Xét bai toan: { X, X< X

X, =X;h=

kl(i) = hf (Xi’yi)
i h o kO
kP = hf (x, oY +17
. ho k)
k) =hf (x. +—,y; +—2—
3 ( i + 2 yl + 2
k() =hf (x, +h,y, +k{" i=0,n-1

Vi du: Cho bai toan cauchy sau:
y =x+y, y(0)=1 ‘
Hay tim nghiém gan ding bang phuong phap Runge- Kutta trén [0,0.5], chon
h=0,1.
Giai.
Tact:xi=01i;1=012345
Tinh y1 xuat phat tir diéu kién ban dau y(0) =1 =ypo
k{” =01(0+1) =01
k{” =0,[(0+0,05)+(1+0,05)] =011
k$” =02](0+0,05)+ (1+0,055)| = 0,1105

k® =02](0+0,1)+(1+0,1105)]=0,12105

Ta co:

Tu dé: y, =1+ % (0,1+2.0,11+2.0,1105 + 0,12105) = 0,1103

Tinh y2,y3,y4,ys hoan toan tuong tu



I X y k=0.1(x+y Ay
0 0 1 0.1 0.1

0.05 1.05 0.11 0.22

0.05 1.055 0.1105 0.221

0.1 1.1105 0.12105 0.12105 |0.110341667
1 0.1 1.110342 | 0.1210342 | 0.1210342

0.15 1.170859 | 0.1320859 | 0.2641718

0.15 1.176385 | 0.1326385 | 0.2652769

0.2 1.24298 0.144298 0.144298 | 0.132463475
2 0.2 1.242805 | 0.1442805 | 0.1442805

0.25 1.314945 | 0.1564945 | 0.3129891

0.25 1.321052 | 0.1571052 | 0.3142105

0.3 1.39991 0.169991 0.169991 | 0.156911852
3 0.3 1.399717 | 0.1699717 | 0.1699717

0.35 1.484703 | 0.1834703 | 0.3669406

0.35 1.491452 | 0.1841452 | 0.3682904

0.4 1.583862 | 0.1983862 | 0.1983862 | 0.183931486
4 0.4 1.583648 | 0.1983648 | 0.1983648

0.45 1.682831 | 0.2132831 | 0.4265662

0.45 1.69029 0.214029 0.428058

0.5 1.797677 | 0.2297677 | 0.2297677 | 0.213792797
5 05 1.797441 | 0.2297441 | 0.2297441

Bai tap luyén tap:

1 . .
Cho bai toan Cauchy y'= E(X + y); y (0) =1. Hay tim nghiém gan dling bang phuong

phap Runge-Kutta trén doan [0; 0, 5]. Chon buéc h=0,25 va danh gié sai sb.



