Bai 2: Dung phwong phdp chia déi tim nghiém gan ding ciia

xX+3x°-3=0

v6i d6 chinh xac 107, biét khoang phan ly nghiém (-3 ; -2).
Loi gidi :
Taco: f (x)=x+3x"-3

£ (x)=3x" +6x <=>Ff(x)=0=> x1=0

) x2=-2
Bang bién thién:
X -2 0 +00
f (x) 0 0 +00
f (x) -00 1 -3
Ta co :
f(-3) =-3<0 Khodng phan ly nghiém [ -3; -2]
f(-2)= 1>0

Ap dung phuong phép chia d6i ta cé:

a+b _ (=3)+(-2) _
2 2

Cl=

-2.5 =FI(C1)=0.125>0

=> Khodng phan ly nghiém [ -3;-2.5 ]

C2=D+(25) = 275 => F2(C2)=-1.109 <0
2

=> Khoang phan ly nghiém [-2.75;-2.5 ]

C3=(279)+(25) = 2625 =>F3(C3)=-0.416<0
2

=> Khoang phan ly nghiém [-2.625; -2.5 ]

C4 = (F2.625)+(=2.5) — 1 5625 =>F4(C4)=-0.127<0
2

=> Khoang phan ly nghiém [-2.5625; -2.5 ]

C5= (223625 +(=25) = 3 53125  =>F5(C5) =0.004 >0
2
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=> Khodng phan ly nghiém [-2.5625; -2.53125 ]

C6 = -2.546875 =>F6(C6)=-0.061<0

=> Khodng phan ly nghiém [-2.546875; -2.53125 ]
C7 = -2.5390625=>F7(C7)=-0.029 <0

=> Khoang phan ly nghiém [-2.5390625; -2.53125 ]
C8 = -2.53515=>F8(C8)=-0.012<0

=> Khodng phan ly nghiém [-2.53515; -2.5390625 ]
C9 = -2.537106=> F9(C9) =-0.020 <0

=> Khodng phan ly nghiém [-2.537106; -2.5390625 ]
C10= -2.538084=>F10(C10)=-0.024 <0

=> Khodng phan ly nghiém [-2.538084; -2.5390625 ]

Ta lay nghiém gan dung: 5 = -2.538084
Danh gia sai s6: |00 — by| < b, -a,=[-2.5390625 -
(-2.538084) | = 9,785.107< 10

Bai 3: Dung phwong phdp lap, tim nghiém dung vdi do chinh xdc 1 0'3

a) X’ +3x’—3=0 , biét khoang cach ly nghiém 1a ( -2.75; -2.5)

1
b) vx+1 = —
X
Loi gidi :

a) X +3x°~3=0 ,biét khoang cach ly nghiém la [ -2.75; -2.5]
<> x=3.3x <= (3-3%)"

1/3

Ta nhan théy | f 0 | £0.045<1 nénta chon ham lap @ )= (3 - 3% )
Pé bit dau qua trinh lap ta chon X, 1 1 s6 batky € [ -2.75; -2.5]
Do f (25 <O0néntachon dau b = - 2.5 ¢b dinh, chon Xép xi dau xo = - 2.5

Ta c6 qua trinh lap .

23 _ 1 !

9 _ 2313 o1 - -
bat@ x=(3-3x") " <= (P(X)—§(3—3X) 3 3,7(3—3)62)2
Pé bat dau qua trinh lap ta chon X, 1a 1 s6 batky € [ -2.75; -2.5]

Xo=-25;q=- .Vi X € [-2.75;-2.5]

1
3
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taco: | P | < % VX € [-2.75; 2.5 @ (<0 Vx € [-2.75; -2.5]

Xn+1=(-3x")"

Xo=-2.5
X1 =3 =3.(-2.5)*)" = -2.5066
Xo=(3-3.(x))")"=-2.5119
X3 =3 -3.(x)")"”=-25161
X4=(3-3.(x3)")"=-2.5194
X5 =(3-3.(x4)*)"=-2.5221
Xe=(3-3.(xs5)")"*=-2.5242
X7=(3-3.(x) )" =-2.5259
Xg=(3-3.(x))")*=-2.5272
X9 =(3-3.(xg)" )" =-2.5282
X10= (3 = 3.( x0)*)"* = -2.590
X11 = (3 = 3.(x10)*)"? = -2.5296

X12=(3=3.(x11)*)"* =-2.5301

Ta lay nghiém gan dung: 5 = -2.5301

, q .
Pénh gid sai sé: | = x| = g Xi2-xu[=2510 t<10”

by vx+1 =1
X

Pat fix)= Vx+1 - 1L
X

Tur d thi ta c6 :
fo7 =-0.12473 <0
f s =0.09164>0
= f0.7 -f08<0.Vay tacokhoang phan ly nghi¢ém 1a [ 0.7; 0.8]
Ta co:
1 12

<=>x= = +1)
X Vx+1 (x )
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1
1 _
T2 (e 1)

<0.4141<1 néntachonhamldp @ x)=(x+1)"

bat ¢ (x):(x+1)-1/2 <= @ (X):_%(X+1)—3/2:

1/2

Ta nhan thay | f x)

Pé bat dau qua trinh lap ta chon X, 1a 1 s6 batky € [ 0.7; 0.8]
Do f (7 <0 néntachon dau b = 0.8 ¢b dinh, chon Xép xi dau xo = 0.7.

Ta c6 qua trinh 1dp
q=04141 . Vi & € [0.7;0.8]

b 1 b
taco: | Pyl <5 VXE€ [0.7:08]5¢ (<0 Vx€ [0.7;08]

-1/2
Xn+1= X+ 1)

Xo=10.7
X1 =(0.7+1)"*=0.766964988
Xy = (X1+1)7*=0.75229128
X3 = (Xy+ 1) 72 = 0.755434561

X4=(X3t+ 1) 2= 0.754757917

Ta lay nghiém gan dung: 5 = 0.754757917

, q _
Dénh gid sai sé: | = x4 | = gl X=X = 4.7735.10* < 107

Bai 4: Dung phwong phdp ddy cung va tiép tuyén, tim nghi¢m ding véi dp

chinh xiic 10
a) X +3x>+5=0
b) x*-3x +1=0
Loi gidi :
a) X +3x>+5=0
Tim khodng phan ly nghiém cua phuong trinh:
f(x)=x+3x"+5
<=>x =5-3%

Pit yl =x’
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y2=5-3x"

Tir d6 thi ta ¢é:
f(-2) =-9<0

Khodng phan ly nghiém [ -2 ; -1 ]
f-1)=1>0

Vif(-2) .f(-1) <0
* Ap dung phwong phdp diy cung ta cé:
Dof(-2) =-9<0 => chon X, =-2

‘- x f(x)-(b—a) O
L B - S
f(X1)=0.036 >0 =>Khoang phan ly nghiém|[-2;-1.1]

f@)b-a)
fB)-f@

f(X2) =0.098 >0 =>Khoadng phin ly nghiém [ -2;-1.14 ]
J(xy)(b—a)

X3 =Xy — =-1.149

()~ f(a)

f(X3) =0.0036> 0 =>Khoang phan ly nghi¢ém|[-2;-1.149 ]

Xy = X1 —

Xq =-1.152 => £(X4)=0.015>0
=> Khoang phan ly nghiém [- 2 ; -1.152 ]
X5 =-1.1534 => f(X5)=0.0054 >0
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=> Khoang phan ly nghiém [- 2 ;-1.1534 ]

Xg =-1.1539 => f(Xg)=-1.1539<0

=> Khoang phan ly nghiém [- 2 ;-1.1539 ].

Ta chon nghiém gan dung 5 =-1.53

Panh gié sai so: |§-X6 | < |M| v6imla s duong: 0 <m < f(x)
m

Vx€ [2:1] |6 -%e | < 136.107 <107

* Ap dung phwong phdp tiép tuyén ( Niwton) ta cé:

f(-2)=19>0
f(-2)=-12<0

=>f (-2).f (-2)<0 nén ta chon Xo=-2

Vo1 Xg=-2ta co:

X1 =X - j{(();‘;)) =14

X>=X] - j{.(();ll)) = _1.181081081
X3=Xj- %=-1.154525889
X4=X3 - %=-1.15417557

Ta chon nghiém gan dung 5 =-1.154

Danh gi4 sai s: | 5 - X4 |

Vx€ [-2:1] |§-x4 |

b) x*-3x +1=0
Tim khodng phéan ly nghiém :
f (x)=x"-3x +1

<

<

|&| v6im Ia s duong : | f(x) |> m>0
m

1.99.10°*<107

[3
P(x)=4x> -3 <=>P(x)=0=>=>x=? i 10.75
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Bdng bién thién:

X -00 10.75 +o0
f (x) -00 0 +00
f(x) - 1.044
Ta co :
f(0) =1>0
f(1)= -1<0 Khodang phan ly nghiém [0; 1 ];[1;2 ]
f(2)= 11>0

* Ap dung phwong phdp diy cung trong khodng [0 ;1] ta co:

Dof(l) =-1<0 => chonX, =1

oy T
%™ - f@)

f(X1)=-0.4375 <0 =>Khoang phan ly nghiém [ 0; 0.5 ]

S A .0 k) NP

T - fla) T
f(X2) =-0.0288 <0 =>Khoang phan ly nghiém [ 0 ; 0.3478]
o= x, LMD

SURT B -f@

f(X3)=-0.00095 < 0 =>Khoang phan ly nghiém [ 0 ; 0.3380]

X4 =0.3376 => f(X4)=0.0019>0
=> Khoang phan ly nghi¢ém [0.0019; 0.3380]

Ta chon nghiém gan dung 5 =0.3376

Panh gié sai so: |§-X4 | < |M| v6im la s duong: 0 <m < f(x)
m

vx€ |6 -xs | £1.9.10%<107
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* Ap dung phwong phdp tiép tuyén ( Niwton) trong khodng [ 0 ;1] ta cé:
f(1)=1>0
f (1)=12>0
=>f (1).f (1)>0 nén tachon Xy=0

Vo1 Xg=0 ta co:

X1 =Xo- ;(();"0)) = 0.3333
X2 =X1- /{'(();11)) =0.33766
X3=Xp- % =0.33766

Ta chon nghiém gan dung 5 =0.3376

Panh gia sai so: |§-X3| < |—@| Véimlélséduong:|f(x)|z m> 0
m

Vx€[0:1] |S-x5| £ 6.105<107
* Ap dung phwong phdp ddy cung trong khodng [ 1;2] ta cé:

Dof(l) =-1<0 => chon X, =1

N A C A Chl)
%™ 1) - f(a)

f(X1) =-0.873<0 => Khodng phéan ly nghi¢m [1.083; 2]

=1.083

o x1 fe)b—-a) 150
PO - f@
f(X2) =-0.7<0 =>Khoang phan ly nghi¢ém [1.150; 2]
fG)b—a)

X3 =Xy —

=1.2
()~ f(a)
f(X3) =-0.526< 0 => Khoang phan ly nghi¢ém [1.2 ; 2]

X4 =1.237 = f(X4)=-0.369<0
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=> Khodng phan ly nghi€ém [1.237 ; 2]
X5 =1.2618 => f(X5)=-0.25<0
=> Khodng phan ly nghiém [1.2618 ; 2]
Xe =1.2782 => f(Xg)=-0.165<0
=> Khodng phan ly nghiém [1.2782 ; 2]
X7 =1.2889 => f(X7)=-0.1069 <0
=> Khoang phan ly nghiém [1.2889; 2]
Xg =1.2957 => f(Xg)=-0.068 <0
=> Khoang phan ly nghiém [1.2957; 2]
X9=1.3000 => f(X9)=-0.0439<0
=> Khoang phan ly nghiém [1.3; 2]
X10=1.3028 => f(X10) =-0.027 <0
=> Khoang phan ly nghiém [1.3028; 2]

Ta chon nghiém gan dung 5 =1.30

Panh gia sai so: |§-X10 ‘ < |M| v6im 14 s6 duong : 0 <m < f(X)
m

Vx€ |G -xp| £ 28107 <10

* Ap dung phirong phdp tiép tuyén ( Niwton) trong khodng [ 1;2 ] ta cé:
f(1)=1>0
f (1)=12>0
=>f (1).f (1)>0 nén tachon Xy=2

Vo1 Xg=0 ta co:

S (x)
Xi1=Xo- "7 = 1.6206896
f(x)
X2=Xi- Ty " 1.404181
X
X3=Xo - S 1.320566

f(xy)
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S (x3)

X4=X3- f'(x3) =1.307772
S (xy)
X5=X4- f'(x4) = 1.307486

Ta chon nghiém gin dung 5 =1.30
Panh gia sai s |§ -X5| < |M| v6i m 14 s6 duong : | f(X) |2 m> 0
m
Vx€[1:2] |6 -xs| £ -7.486.103< 107
Ta chon nghiém gin dung 5 =0.3376
Panh gié sai so: |§ -Xg | < |M| v6imla s duong: 0<m < f(x)
m

vx€ |6 -xs | £1.9.10%<107

Bai tap S:
Tim nghiém dwong nhé nhat cia phwong trinh 2°-4x=0 (1) bang
phwong phap tieép tuyenvoi do chinh xac 107

Bai giai:
B1:tim khoang phén ly
Ta tich phuong trinh (1)thanh 1 =2

Y, =4x

Dua vao phuong phap d6 thi ta tim duoc khoang phan ly 13 :[0;0,5] vi
Jioy>0
Jios <0
B2: tim nghiém ctia phuong trinh

[ <0, f">0— f*xf" <0 néntachon x,=a=0

vay f(o) Xf(o,s) <0

x]:xo—ffx()) =0~ 1
f(xO) -3,30685

x, =0,3024 - 0 023591 =0,3099

=0,3024

5

x; =0,3099 _0,00002 0,30991
-3,14076

0’000015 =0,30991

x, =0,30991—

5

Vay ta thdy nghiém duong nhé nhét ctia phwong trinh 13 : x=0,30991

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Bai tap 6:

Dung phwong phap (’}auss'dé giai nhirng h¢ phwong trinh
Ax=b. Cac phép tinh lay dén 5 so 1é sau dau phay:

a.
L5 -0,1 0,4
A=|-0,1 15 b=0,8
-0,3 0,2 0,2
X, 0,4
x=|x, B=|0,8
X, 0,2
Bai giai:
Lap bang gauss :
t?il:lll i1 A a3 Aiy Zvay
(cot ki€ém tra)
Thuédn | 1,5 -0,2 0,1 0,4
0,1 1,5 -0,1 0,8
-0,3 0,2 -0,5 0,2
1 -0,13333 | 0,06667 0,26667
0 1,48667 0,09333 0,82667
0 1,6 -0,48 0,28
1 0,06278 0,55605
1 -1,48448 | -0,33326
1 0,22449
1 0,54196
1 0,32397

Vay nghi¢m cua phuong trinh 1a :  (0,32397 ; 0,54196 ;0,22449 )

b)
2,6 —4,5
A=| 3,0 3,0
-6,0 3,5
X
x=|x,
X3

Lap bang gauss :

CuuDuongThanCong.com

19,07

b=|3,21

-18,25

19,07

B=|3,21

-18,25

Bai gidi:
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t?il:lll aj1 aAjp a3 Ajq Z”ay
(cot ki€ém tra)
2,6 -4,5 -2,0 19,07
Thuan |3 3 4,3 3,21
-6 3,5 3 -18,25
1 -1,73077 |-0,76923 | 7,33462
8,9231 6,60769 -18,79386
-6,88462 | -1,61538 | 25,75772
1 0,80657 -2,29409
3,93754 9,96378
1 2,53045
1 -4,33508
1,77810
1
Bai 7:
Giai h¢ phwong trinh:
-8x+y+z
X Sy+z 1))
x+y—-4z="7

Bing phuong phap Lip don,tinh Eip 3 1an,Jay xX*’=g va danh gia sai s6 cia x°
Giai: Tt phuong trinh (1)

x=y1/8+2z.1/8-1/8
y=x.1/5+z1/5-16/5 &
z=x1/4+y.1/4-7/4

x=0,125y+0,125z-0,125
y=0,2x+0,2z-3,2
z=0,25x+0,25y -1,75

0 0125 0,125 -0,125
=>B=(0,2 0 0,2 ; =[-372
025 025 0 175
3 r =025
Ta xet r = max; Z‘sz |=>1r, =04
- 7, =0,5

= = max; i‘by’ | =0,5 <1
=1

= phuong phap lip don x™ =b.x"™" +g , hoi tu v&i moi x cho trude ta co

bang sau:
X Y Z
B 0 0,135 0,125
0,2 0 0,2
0,25 0,25 0
XY -0,125 -3,2 -1,75
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x® -0,74375 -3,575 -2,58125
x® -0,89453125 -3,865 -2,8296875
x® -0,961835937 -3,94484375 -2,939882875

FTnh gia sa s6 x©
SO (2) | = max (0,067304687;0,07984375;0,110195375)

Ap dung cong thug g3 .36) SGK ta c6
[T x® 2l | =92050,110195375 = 0,110195375

Vay ta c6 nghi¢m cua phuong trinh la:
X=-0,961835937 +0,110195375

Y=-3,94484337 +£0,110195375
7= -2,939882875 +0,110195375

Bai 8 :
Giai hé phuwong trinh

24,21x, +2,42x, +3,85x, = 30,24

2,31x, +31,49x, +1,52x, = 40,95

3,49x, +4,85x, +28,72x, = 42,81

x, =1,24907-0,09995x, —0,15902x,
<> 1x, =1,30041-0,07335x, —0,04826x,
x; =1,49059-0,1215x, - 0,1689x,
X, 0 —0,09995 -0,15902 1,24907
f(x) =| x, =] —0,07335 0 —0,04826 |+ 1,30041
X, -0,12151 -0,16887 0 1,49059
Ta co
7 =0,25897 <1
r =0,12171<1 — pt hoi tu
=0,29038 <1
Lap bang:
X X, X3
0 -0,09995 -0,15902
B |-0,07335 0 -0,04826
-0,12151 -0,16887 0

x, | 1,24907 1,30041 1,49059

x 10,98201 1,13685 1,11921

x> | 0,95747 1,17437 1,17928

x* 10,94416 1,17326 1,17773

xt10,94452 1,17431 1,17774
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¥’ ]0,94441 1,17429 1,17751
x* 10,94452 1,17431 1,17753
x’ 10,94444 1,17429 1,17751
Nghiém bang: (0,94444; 1,17429; 1,17751)
Bai 9
Xay dung da thtrc ndi suy Lagrange ciia ham y=f(x) cho dudi dang bang
X 0 2 3 5
Y 1 3 2 5

Giai:
& day ta thay n=3 nén da thirc nodi suy 1a mot da thire bac 3 ¢6 dang
P3(x)=yYot L (x) t yi(x) +  y2L(x) +y313(x)

& py(x)= (x=2)(x=3)(x-5) +3. (x=0)(x-3)(x-5) vy (x=0)(x—2)(x—5) n
(0-2)(0-3)(0-5) (2-0)2-3)2-5) (3-0)3-2)3-5)

(x—0)(x—2)(x—3)

(5-0)(5-2)(5-3)

x3-10x2+31x-30 " x3—-8x2+15x Y, x3—-5x2+6x

<:> =
Ps(¥) ~30 6 30

9x3-65x2+124x+30

& pix) = 30

9x3-65x2+124x+30

Vay da thirc Lagrange can tim la : p3(x) =

30
Bai 10 :
Cho bang gi tri ctia ham sb y= f(x)
X 321,0 322,0 324,0 325,0
Y 2,50651 2,50893 2,51081 2,51188
Tinh gan dung t (324,5) bang da thirc ndi suy Lagrange ?
Giai :
Goi x =323,5
= y(x ) =ps (x') = yolo(x )+ yili(x) +y2lo(x) + ysls(x)
Ta co
lo(X* )= (323,5-322,8)(323,5-324,2)(323,5-325,0) _ - 0,031901041

(321,0-322,8)(321,0 —324,2)(321,0 — 325,0)

=-0,03190

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Lx (3235-321,0)(3235-3242)3235-3250) _ ) 473484848
(322,8—321,0)(322,8—324,2)(322,8-325,0)

=0,43748

Ly = (323,5-321,0)(323,5-322.8)(323,5-3250) _ ) 135451875
2 (324,2-321,0)(324,2 - 322,8)(324,2-325,0)

=0,73242

g (323,5-321,0)(323,5-322,8)(323,5-324,2) _

L3(X
(325,0—321,0)(325,0 - 322,8)(325,0 — 324.2)

-0,174005681

=-0,17401

= v (323,5)= 2,50651 (-
0,03190)+2,50893.0,47348+2,51081.0,73242+2,51188.(-0,17401)
=2,50985

Bai 11:

Cho bang gi tri ctia ham sb y =f(x)

-1 0 3 6 7

3 -6 39 822 1011

a. Xay dyng da thirc ndi suy Niwton tién xuat phat tir nlit xo=-1 ctia y = f(x)
b. Dung da thirc nd1 suy nhan dugc tinh gié tri f{0,25)
Giai : Pa thuc vira ldp 14 da thirc ndi suy Niwton budc khong déu

a. Ta c6 bang ky hi¢u

X Y THC, THC, THC; THC,

>41
|

6 822
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Jss

Da thire ndi suy : ps(x) = 3-9(x+1)+6(x+1)x+5(x+1)x(x-3)+(x+1)x(x-3)(x-6)

7 1611

= 3-9x-9+6x°+6x+5%°-10x°-1 5x+x-8x” +9x* +18x
& pa(x) = x*-3x° +5x% - 6
b. Tinh f(-0,25) = (-0,25)" - 3(0,25)’ +5(0,25)* ~b = -5,636719

Bai 12 : Cho bang gi tri ctia ham sb y=sinx

X 0,1 0,2 0,3 0,4

Y={(x) 0,09983 0,19867 0,29552 0,38942

a. Dung da thirc ndi suy tién xuat phat tir x, = 0,1 tinh gan dung sin(0,4) va
danh gia sai sO cua gié tri nhan dugc

b. Dung da thtc ndi suy Ui xuat phat tir x; =0,4 tinh gan dang sin (0,46) va
danh gia sai s6

Giat:
a. Pa thirc ndi suy budc déu vi h=0,1 ta c6 bang sai phan:
X Y AY A’Y AYY
0,1 0,09983 >0,09884
>-0,00199
0,2 0,19867 >-0,00096
>0,09685
0,3 0,29552 >-0,00295
>0,09390
0,4 0,38942

Ap dung cong thirc da thirc ndi suy Niwton tién ta tinh:

Sai (0,014) = pa(x) [ x=0,1+0,1t] = yo + t. Azo +I(I2—_'l) Ay +W A'yo

Theo baira ta c6 : x=0,14 < 0,1+0,1t =0,1 9 => t=0,4
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Thay vo trén ta c6 : Sin(0,14) = 0,09983 + 0,4.0,09884 +W(0,00199)

+ 2402220422 (0,00096) =0,13954336

Danh gia sai s :

Ta c6 : T1(x) = (x-0,1)(x-0,2)(x-0,3)(x-0,4)

[11(0,14)| = |(0,14-0,1)(0,14 - 0,2)(0,14 - 0,3)(0,14 - 0,4), = 0,00009984
=> |sin(0,14) - 0,13954336] < w =4,16.10"
=> Nghiém gin dung sin(0,14) = 0,13954+ 107
b. Lap bang sai phan vdi da thirc ndi suy lui
X Y AY ArY AsY
0,4 0,38942 >070939
>-0,00295
0,3 0,29552 >0,09686 >-0,00096
>-0,00199
0,2 0,19867 >0’09884
0,1 0,09983

Duya vao cong thirc sai phan lui ta co6

Sin(0,46) = p(x) ; [x= 0,4 + 0,1t = moi ngwdoi nhap trong tai li€u.
Sai s0 tinh theo cong thiic (4.7) & trénta c6 :
[sin(0,46) - 0,4439446| < 3,8.10°°
Ta quy tron s60,4439446 dén 5 chit s6 1é thap phan :
sin(0,46) = 0,44394+5.10°°

Bai 13

Cho bang gia tri:

X 2 4 6 8 10 12

Y 7,32 8,24 9,20 10,19 | 11,01 | 12,05

Hay tim cong thuc nghiém c6 dangy=ax + b

Xi Yi X2i X1.y1

N=6 2 7,32 4 14,64
4 8,24 16 32,96
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6 9,20 32 55,20
8 10.9 64 81,52
10 11,01 100 110,1
12 12,05 144 144,6
Tong 42 58,01 364 439,02
Gia tri cong thic na+b) xi =)yi
aY xi +bY xi* = Yxiyi
Ta c6 hé phuong trinh : {6a +42b=>58,01
42a +346b = 439,02
. {a =6,373333338 . {a =6,4
b=0,470714285 b=0,5
Vay cong thuc nghiém c6 dang: y=6,4x +0,5
Bai 13: Cho bang gia tri
X 2 4 6 8 10 12
y=1(x) | 7,23 | 824 | 9,20 | 10,19 | 11,01 | 12,05
Hay tim cong thure thuc nghiém c6 dang y =ax + b
Ta lap bang so:
Xi x; Vi X Vi
2 4 7,32 14,64
4 16 8,24 |32,96
n=6 6 36 9,20 55,2
8 64 10,19 | 81,52
10 100 11,01 | 110,1
12 144 12,05 | 144,6
> 42 364 58,01 | 439,02

Ap dung cong thuc:

Thay s6 ta c6 hé phuong trinh:
{a =6,373333333 ~ 6,4

6a +42b =58,01
=
42a +364bH = 439,02

Vay cong thic thuc nghiém can tim la y=0,5+6,4x

Bai 14: Cho bang gia tri
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X 0,78 | 1,56 | 2,34 | 3,12 | 3,81
y=1f(x) | 2,50 | 1,20 | 1,12 | 2,25 | 4,28
Hay tim cong thirc thuc nghiém c6 dang y = a + bx + cx”
Ta lap bang so:
i xiz x; xl-4 Vi X Vi xi2 Vi
0,78 0,6084 0,474552 | 0,37015056 | 2,50 1,95 1,521
n=>5 1,56 2,4336 3,796416 | 5,92240896 | 1,20 1,872 2,92032
2,34 5,4756 | 12,812904 | 29,98219536 | 1,12 2,6208 6,13312
3,12 9,7344 | 30,371328 | 94,75854336 | 2,25 7,02 21,9024
3,81 14,5161 | 55,306341 | 210,7171592 | 4,28 | 16,3068 | 62,128908
S| 11,61 | 32,7681 | 102,761541 | 341,7504574 | 11,35 | 29,7696 | 94,605748

Ap dung cong thuc:

na+b.) x +c)y x; =)y

a. le. +b.Z:xl.2 +chl.3’ :le.yl.
a. le.z +b.fo +cZ:xl.4 :le.zyl.

Ta c6 hé¢ phuong trinh :
S5a+11,610+32,7681c =11,35
11,61a +32,7681b +102,761541c = 29,7696
32,7681a +102,761541b + 341,7504574¢c = 94,605748

a =5,022553658 ~ 5
—1b=-4,014714129 ~ -4
¢ =1,002440262 ~ 1

Vay cong thirc thuc nghiém can tim 13 : y =5—4x+x?.

CHUONG 5: TIM NGHIEM GAN PUNG PAO HAM VA TiCH PHAN

Bai 15: Cho bang gia tri

X

50

55

60

y=1(x)

1,6990

1,7404

1,7782

Tinh gan dung y’(55) va y’(60) cua ham s0 y = lgx. So sanh véi két qua dung tinh
dao ham cua ham s0 y = Igx.

Bai gidi

Ta sir dung cong thirc ndi suy Niwton tién bude déu:
1 1 1 1

f(X)=E[A3’0 — A%y + §A33’0 — - A%y, + ] (1)

Pé tinh gan dung dao ham.

Lap bang sai phan:

X y Ay, Ny,
50 1,6990
s [d04 > 00414 > - 0,0036
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| 60 [ 1,7782  [> 0,0378 |

Thay vao cong thic (1) ta dugc:
+) £ 55= § [0,0414 — %(—0,0036)] =0,00864

+) £ o= 70,0378 — 2(=0,0036)| =0,00792

*) So sanh véi két qua dung tinh dao ham cta ham sb y = Igx
- Tinh dam ham dung:

Taco: y' = (Igx)’

x.ln10
= y'(55) = (1g55) = =0,007896
= y'(60) = (1g60)" = ——— = 0,007238

- So sanh:

+) |y’ (55) — (Ig55)’| =10,00864 — 0,007896| = 0,000744
+) |y’ (60) — (Ig60)’| =10,00792 — 0,007238| = 0,000682
Bai 16: Cho bang gia tri

X 0,11 0,13 0,15 0,17 1,18
y=f(x) | 81,818182 | 69,230769 | 60,000000 | 52,941176 | 50,000000
Hay tinh y’(0,11). Két qua lam tron dén 6 chit s6 1¢ thap phan.
Bai giai:
Lap bang ti hi¢u:
X y Ay A2y 3Ay A4y

0,11 | 81,818182

0.13 | 69230769 | 027270 | aros0s |

0,17 |52,941176 | ~3529412 | 1960786667 | ~ 1°082:89166

0,18 | 50,000000 | -294,1176
Ta co:

= P,(x)=81,818182—629,37065 (x - 0,11) + 4195,805(x - 0,1)(x — 0,13) —
- 4681,2291 (x- 0,11)(x- 0,13)(x- 0,15) +
+137119,1073 (x- 0,11)(x- 0,13)(x- 0,15) (x- 0,17)
& P,(x)= 137119,1073x" - 101467,9292 x* +
+29809,57226 x*- 4338,14816x+ 313,9906839.
= P', (x)=548476,4292 x’ — 304403,7876 x” + 59619,144452x- 4338,148167
Vay ta cd y'(0,11)=P’4(0,11)= 548476,4292 (0,11)’ — 304403,7876(0,11)°
+59619,144452 (0,11)- 4338,148167 =-733,3059747

= /(0,11)= P’4(0,11)= -733,3059747

Cau 17. Cho bang gia tri.

X

0,12

0,15

0,17

0,2

0,22

y

8,333333

6,666667

5,882353

5,000000

4,545455

Hay tinh y/(0,12) . Két qua lam tron tdi 6 chir s6 thap phan.
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Giat:

Lap bang ti hi¢u:
X y Ay Ay 3 Ay Ay
0,12 8,333333
0.15  6.666667 223933 336 796666 33975075
0,17 5,882353 - 39,215700 196,078660 i 7427,133610
0,22 4,545455 - 22,727250

= P,(x)=8,333333 - 55,555533 (x-0,12) +

326,796666(x —0,12)(x —0,15) —1633,975075(x - 0,12). (x — 0,15) .(x -0,17) + 7427,133610
(x—-0,12) (x—0,15).(x-0,17)( (x—0,2).

< P,(x)= 7427,133610 x* —6387,340585x° +2173,927294x> —365,847435x +30,427706

= P/ (x)=2970853444x> —19162,02176x> + 4347,854588x — 365,847435
Vay taco y'(0,12)=

P/(0,12) =2970853444.0,12° —19162,02176x" +4347,854588x —365,847435
= -68,689650.

Céu 18. Tinh gin dung y/(1) ciia ham y= y(x)dwa vao bang gia tri :

x 0,98 1,00 1,02

Y =y(x) 0,7739332 0,7651977 0,7563321

Giat:

Theo bai ra ta co h=0,02

Ap dung cong thirc Taylo, ta co: f/(x,) = J(x +h) S

£(1,02) - £(1,00) 0,7563321 0,7651977
0,02 0,02

Thay s6 taco: y' ()= /' (1) = =—0,44328

Vay y'(1) » —0,44328.
Cau 19.

Cho tinh phan: IO (1 J )
T +4x

a. Tinh gan dtng tich phan trén bang céng thirc hinh thang téng quat chia doan [0,1;1,1]
thanh 10 doan bang nhau.
b. Panh gia sai s6 cua gia tri gan dang tim duoc.

Giai:

a.

Theo bairatacod h= b-a = LI-0] =0,1.

n 10

Lap bang gia tri :
1 X y
0 0,1 0,510204081
1 0,2 0,308641975
2 0,3 0,206611570
3 0,4 0,147928994
4 0,5 0, 111111111
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5 0,6 0,086505190
6 0,7 0,069252077
7 0,8 0,056689342
8 0,9 0,047258979
9 1,0 0,040000000
10 1,1 0,034293552

Ap dung cong thirc hinh thang I =

h
5U0+ym+2(y1 T 2 B T S A R R o

0,1

Thay s ta co: Iy = 5 [ 0,510204081 +0,034293552 + 2(0,308641975 + 0,206611570

+
+0,147928994 +0,111111111+ 0,086505190 + 0,069252077 + 0,056689342 +
0,047258979 +0,040000000 ) = 0,134624805
Vay Iy = 0,134624805.

M h?

b. Déanh gid sai s6, ta co: [[ -1, |< > (b—a) V&i M :Max‘f// (), v6i moi x e [a,b].

/
racs /) :m =10 ((Hilx)zj i Efif
= ()= (—32x—§]/ _ —32(1+4x)* —16(1+ 4x)* (-32x-8) _ 384x+96
(1+4x) (1+4x)® (1+ 4x)°
Ta nhn thiy, Max| " (v]= /* (0:1) = 3(;313’.10;)956 =24,98958767
— Sais |1-1,|< 24,98958767.0,1%.(1,1 - 0,1)  0.020824656.

12
51+ x

C4u 20. Cho tich phan: Ij’ —dx.
I—-x
a. Tich gan dung tich phan bang cong thic Simson tong quat chia doan  [2;3,5]
thanh 12 doan bang nhau.
b. Péanh gia sai s6 gia tri vira tim dugc.

Giai:
a. Theo bairata co h=2"% 32 =0,125
n 12

Lap bang gia tri :
1 X Yy
0 2 -3
1 2,125 =2, 777777778
2 2,25 -2,6
3 2,375 -2,454545455
4 2,5 -2,333333333
5 2,625 -2,230769231
6 2,75 -2,142857143
7 2,875 -2,066666667
8 3,0 -2
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9 3,125 -1,941176471
10 3,25 -1, 888888889
11 3,375 -1,842105263
12 3,5 -1,8

Ap dung cong thirc Simson

h
I :g[yo + Vi + 4 Yy + Vs Yy + Yo + 1)+ 20y Ya + Ve + s+ 10)] =

0,125

[— 3-18+4.(-2,777777778-2,454545455-2,230769231-2,066666667 -1,941176471 -

-1,84210526) +2.(-2,6 -2, 333333333 -2,142857143 -2 -1, 883888889) |=
= -3.332596758

vay I =-3.332596758

4
b. Dénh gid sai s6: [I - 1| < AIIS}(l) (b—-a)
Trong d6 M :Max‘f//// (x)‘ Vol a<x<b
Ta co:
1+x 2 4x—4 —12x* +24x+20
SO = 2 O e 2 O ey = O ey
64.(1- x)
= m x) =
/W (1-2x+x?)"

Ta nhan thdy: Max
64.0,125*.(3,5-2)

=0,0001302083333.
180

‘f//// (x)‘ - ‘f//// (2)‘ =64 = |I —IS| <

‘ CHUONG 6:
TIM NGHIEM GAN PUNG CUA PHUONG TRINH VI PHAN

Bai 21

1
, , . 1
Dung cong thirc Simpson tong quat dé tinh gan dang tich phan: | —=dx .
g g p gq g g p J(: /—x 511
. 1-0
Chia [0;1] thanh 10 doan bang nhau, suy ra h = 1 =01

Ta tinh ra bang sau :

Thir tu X . 1
®) Vx® +1
0 0 1,00000
1 0,1 0,99950
2 0,2 0,99602
3 0,3 0,98677
4 0,4 0,96946
5 0,5 0,94281
6 0,6 0,90685
7 0,7 0,86290
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8 0,8 0,81325
9 0,9 0,76051
10 1,0 0,70711

Ap dung cong thirc Simpson :
h
L="751[yo" yiot 4yt yst yst yrt yo )+ 2(yat yat yot ys)

0,1
o= = [1+0,70711+ 4(0,99950 + 0,98677 + 0,94281 + 0,86290 + 0,7605 1)+

2(0,99602 + 0,96946 + 0,90685 + 0,81325 )
I, =0,90961

Bai 22
08 .2
Dung cong thirc Simpson tong quat dé tinh gan dtng tich phan I —dx
ung cong p gq g g p s J1—cosx
. 0,8—(-0.8)

Chia [-0,8; 0,8] thanh 16 doan bang nhau, suy ra h = T 16 0,1
Ta tinh ra bang sau :

, a sin * x

Thir tu X (%) Jl—cosx

0 -0,8 0.934412

1 -0,7 0.855826

2 -0,6 0.762860

3 -0,5 0.656932

4 -0,4 0.539743

5 -0,3 0.413236

6 -0,2 0.279557

7 -0,1 0.141009

8 0 0.000141

9 0,1 0.141009

10 0,2 0.279557

11 0,3 0.413236

12 0,4 0.539743

13 0,5 0.656932

14 0,6 0.762860

15 0,7 0.855826

16 0,8 0.934412

Ap dung cong thirc Simpson :

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

h
L=7 [yotyis T 4yitystyst yrt yor yutyist yis)t 2(y2T yat yot yst yiot yiot
Yi4)

Thay sb va tinh toan ta duoc két qua I;=0,824459

Bai 23
D hie S dé tinh gan d h ph Of In(cos)
ung cong thirc Simpson dé tinh gan dung tich phan
o5 In(l+cosx)
Chia [-0,5;0,5] thanh 8 doan béng nhau ta ¢6 h =0,125
Ta tinh ra bang sau :
Thu tu X In(cosx)
fx)=7—""""73
In(1+ cosx)
0 -0,5 - 0,207281
1 - 0,375 - 0,109497
2 - 0,250 - 0,046615
3 - 0,125 - 0,011365
4 0,000 0,000000
5 0,125 - 0,011365
6 0,250 - 0,046615
7 0,375 - 0,109497
8 0,5 - 0,207281
Ap dung cong thirc Simpson :
h
L= 3 [yt ys T4yt ystyst y7)T 2(y2+ yat ys)
Thay sb va tinh toan ta duoc két qua I, =-0,065330
Bai 24: Cho bai toan Cauchy:
‘ ‘ y’= y2 _ X2
Hay tim nghiém gan ding bang phuong phéap Euler trén [1,2], chon budc h=0,1.
Bai giai:

Theo dau bai ta co: h=0,1; U= yoy= 1, Xo=1
Ap dung cong thirc Euler: U;. 1= U+ hf(x;; vi)
Ta tinh duoc

U= Ut hf(xo; yo) = 1+ 0,1(1*-1%)=1

U,= U+ hf(x; ; yy) = 1+ 0,1(1%-1,1%)= 0,979

Us= Uyt hi(x2; y) = 1+ 0,1(0,979%-1,2%)= 0,9308441

U= Ust hf(xs; y3) = 1+ 0,1(0,9308441°-1,3%)= 0,848491173
Us= Ust hf(xs; ys) = 1+ 0,1(0,848491173%-1,4%)= 0,724484901
Us= Us+ hf(xs; ys) = 1+ 0,1(0,724484901%-1,5%)= 0,551972738
Us= Ugt hf(x6 ; y6) = 1+ 0,1(0,551972738%-1,6%)= 0,326440128
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Us= Us+ hf(x7; y7) = 1+ 0,1(0,326440128%-1,7°)= 0,048096444

Us= Ugt hf(xs ; yg) = 1+ 0,1(0,048096444°-1,8%)= - 0,275672228
Uy6= Ugt hf(; yo) = 1+ 0,1[(- 0,275672228)*1,9%) = - 0,629072711
U= Uyt hf(x10; yi0) = 1+ 0,1- 0,629072711)*-2%) = - 0,989499463
Vay nghiém gan ding can tim 1a: U} 1= a =- 0,989499463

Céu 25. Cho bai toan Cauchy. y =y —2—x
y

y(0)=1, 0<x<l1.
Hay tim nghiém gan ding bang phuong phap Euler cai tién ( chi ldp 1 lan),chon budc h
= 0,2 va so sanh két qua v&i nghiém dtng.
Giai:
Theo bairatacod u, = y(0)=1; h=0,2.
Vi x, =x,+ih, ta cd bang gia tri cia x:

X, 0,0
X, 0,2
X, 0,4
X, 0,6
X, 0,8
X5 1,0

Theo phuong phéap Euler cai tién ( Phuong phap hinh thang).
uisl =u, +hf (x,u;) (1)

i =+ 2 [f(xl,u )+ L™ 1. (2)

Tu (1) va (2) ta co u'” =u, + hf (x,,u,) :1+0’2(1_T):1’2'

=ty + 2 [t + £ Gl :1+o,1{(1-¥] (1,2— 2'02’2]} 1,186667.

2

wl” =u® +0,21(x,,u)=1,186667+0,2( 1186667 20,2

)=1,356585.
7

2

u® =y 4= [f(x,, DY+ f(x,,u”) |=

=1,186667 +0,1| | 1,186667 — +|1,356585 - 2.0.4 =1,348325
1,186667 1,356585 ) |
<0> 0 ) 2.04
=u, +0,2f(x,,u,’)=1348325+0,2| 1,348325 - =1,499325.
1,348325

ud =)+ [f(xz, D+ fxus”) |=

=1,348325+0,1] | 1,348325 — 2.0.4 +| 1,499325 - 2.0.6 =1,493721
1,348325 1,499325

2.0,6
1,493721

ul” =ul” +0,2 f(xy,u”) =1,493721 + 0,2(1,493721 -~ ] =1,631793.
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ud =ul 42 [f(xs, Oyt £ ) =
2 2.
=1,493721+0.,1{ | 1,493721— —0 6 +11,631793 ——0’8 =1,627884
1,493721 1,631793

2.0,8

ul® =u” +hf(x,ul’)=1,627884 + 0,2(1,627884 T er7Rsd

] =1,756887 .

W =+ 2+ f ) 1=

=1,627884+0,1| | 1,627884 __208 +11,756887 2l =1,754236.
1,627884 1,756887

Vay nghiém gan diing can tinh 1a u"=q ~ 1,754236
Cau 26. Cho bai toan Cauchy y' =x+y.
y(0)= 1. Hay tim nghiém gin dung bang phuong phap Euler cai tién voi d6 chinh xac
dén 4 chir so 1¢ thap phan trung nhau, gia tri cia y(0,1). chon budc h = 0,05.
Giai:
Theo bai budc h = 0,05. f(x,y) =x +y Theo cong thurc Euler cai tién ta co:

) =+ 2 [f(xl,u )+ £ nut™)] (1)
u® =u, +hf(x U, )(2)

1+]

Tu (1) va (2) ta co: u'” =u, +hf (x,,u,) =1+0,05(0 +1) =1,05

! =ug+— [f(xo, uy)+ £ (xu®)] =1+ 035 [(0+1)+(0,05+1,05)] = 1,0525
u® [ ) ] 0,05 _
=1+ —[f(xg,10) + [0 )| =1+ == > [(0+1)+(0,05+1,0525)] = 1,05256
Ta thay u<2> - u”=1,05256 — 1,0525 = 0,00006 < 10™* dat yéu cau chinh xéc, lay gan
ding
u, = 1,0526.

Tinh tiép cho u,, ta co:
wl” =u, +h.f(x,,u)=10526+0,05(0,05+1,0526) = 1,1077.

=2 [ o) + £ o0

[(0,05+1,0526)+ (0,1 +1,1077)] = 1,1 1036

0’35 [(0,05+1,0526)+ (0,1 +1,11036)] = 1,1 1042

u® =y + 1 [f(x,,u )+ f(xy,u (1))]

Ciing nhu’ v6i u, ta c6 u® — u"=0,00006<10"* Ta c6 thé 1y y(0,1) = u(0,1)=
u, ~1,1104.

Cau 27. Cho bai toan Cauchy ' =1+’

A AY y(O) - 0 r
Hay tim nghiém gin dung bang phuong phap Runge — Kutta cap 4 trén [00,6].
Chon budc h=0,2.

Giai Theo baira, ta ¢c6 x, =0,b=0,6,1=0,2

b—x, 06-0
> n= = =
h 0,2
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Ta c6 bang:

X, 0

X, 0,2
X, 0,4
X, 0,6

* Tinh u; vo1 {uo -
x,=0

Ta co

k, = h.f(x,,u,) =0,2(1+0*) = 0,2

k, = h.f(x, +0,5h;u, +0,5k,) = 0,2(1+0,1>) = 0,202

ky=h.f(x, +0,5.hu,+0,5k,)=0,2(1+0,101%) = 0,2020402

k, =h.f(x, +hu, +k;)=0,2(1+2020402%) = 0,208164048

1 1
=ty =ty - (ky + 2 + 2K +ky) = 0+(0.2:+2.0,202+2.0,2020402 + 0,208164048)
=0,202707408

u, = 0,202707408

*Tinh u, voi
x, =02

Ta co:

k, = h.f(x,,u,) = 0,2(1+0,202707408%) = 0,208218058

k, = h.f(x, +0,5hu, +0,5k) = 0,2(1+0,306816437%) = 0,218827265
ky =h.f(x, +0,5hu, +0,5k,)=0,2(1+0,31212104%) = 0,219483908
ky = h.f(x, +hyu, +k;)=0,2(1+0,422191316%) = 0,235649101

=>u, =u, +%(k] + 2k, + 2k, +k,)=0,202707408 + é(0,208218058 +2.0,218827265 +
+2.0,219483908 + 0,235649101) = 0,422788992.

+Tinh u, vi {uz =0,422788992
x, =04
Ta co:
k, = h.f(x,,u,)=02(1+0,4227889927) = 0,235750106
ky = h.f(x, +0,5h;u, +0,5k,) = 0,2(1+0,540664045) = 0,258463521
ky = h.f(x, +0,5.u, +0,5k,) = 0,2(1+0,552020752%) = 0,260945382

ky = h.f(x, + hyu, + k) = 0,2(1+ 0,683734374% ) = 0,293498538
=, =u, +é(k, +2k, + 2k, +k,) = 0,422788992 +%(0,235750106 +2.0,258463521 +
+2.0,260945382 + 0,293498538) = 0,6841334.

uy =0,6841334

*Tinh u, vo1
x; =0,6
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k= h.f(x;,u;)=0,2(1+ 0,6841334) = 0,293607701

k, = h.f(x; +0,5m;u, +0,5k,) = 0,2(1+0,83093725%) = 0,338091342
ky = h.f(x; +0,5.hu, +0,5k,) =0,2(1+0,8531790717) = 0,345582905
k, =h.f(x, +hu, +k,)=0,2(1+1,029716305) = 0,412063133

1
=u, =u;+ l(k, + 2k, +2k; + k,) =0,6841334 + —(0,293607701+ 2.0,338091342 +
6 6

+2.0,345582905 + 0,412063133) = 1,029636621

Bai 28: Dung phuong phap trung diém giai bai toan sau:
cosx
y =y- y
V6i 0 < x < 1; yq =1, chon buéc h =0,2. Két qua lam tron 6 chit s6 1¢ thap
phan.

Bai giai
Ta c6: Ug= y(o) =1
Ap dung phuong phép trung diém ta tinh duoc:
) =1

cos(x0+05h)

cosx

+U=Up+- (Uo-

= U=U,+ h(Ul- )) = 1,000999

coSx,

+U,=U, +- (Ul- ) =1,003088
1

cos(x1+05h)

= Uy="U, + h(0>- ) = 1,010495

cosx2

+Us=U, +- (Uz-

) = 1,019277

= U3= U2 + h(Ug,-

W)) = 1,037935

3

cosx3

+U=U; += (U3-

=) = 1,057977

= U4: U3 + h(U4-

W)) = 1,091733

cosx4

+ U= Uy + = (U4-

~4) = 1,126575

cos(x4+05h)

= U5= U4 + h(Us- )) =1 177547

cosxg

+ U6— Us + - (U5- ) = 1,229245
5

cos(x5+05h)

= Us= Us + h(Us- ) = 1,2982670

Bai 29: Dung phuong phap trung diém giai bai toan sau:
) e*cosx
y =y- y
V6i 0,3 < x < 0,5; y(0.3 =0,943747, chon buéc h =0,1. Két qua lam tron 6 chit s6
1¢ thap phan.
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Bai giai
Ta c6: Ug= y(0) =0,943747
Ap dung phuong phép trung diém ta tinh duoc:

e*0.cosx,
Uo

N0y = U+ 5 (U — )= 0,926822832

e(xo+o,5h)_cos(x0+0,5h)
Uy

= U, = Uy + h(U; — ) =0,891524

e*1.cosx,
Uy

Nl = Uy + 2 (U, - )= 0,859038

— (x1+0,5h)
= U, = Uy + h(T, — 'Cﬁ":("”o'sm): 0,813037

e*2.cosx,

_ h
HU; = U, + ;(Uz_ v

)= 0,764708

e(*2+0.5h) cos (x,40,5h)

':>U3: U2+h(U3_ [73

Y= 0,696278

Vay nghiém gan dung can tim 1a: Us= o= 0,696278
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