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PE THI KET THUC HQC PHAN
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Nam hoc: 2022-2023
Ngay thi: 10/6/2023

Thoi gian: 90 phat

Hé: Pai hoc S6 TC: 03

- Sinh vién dwoc sir dung vo ghi chép ca nhan va may tinh cam tay.
- Trong cac cau hai, ky hieu “M” la chi so cuoi clng cua Ma SV (Vi du MSV 1a 20020129

thi M=9; néu M=0 thi ldy M=1 dé tinh toan).

Cau 1 (2,0 diém):

Cho phuong trinh f(x)=x>+9x+1=0 (1)
a) Tim khoang phan ly nghiém cua phuong trinh (1).
b) Ap dung phuong phéap lap don, tim nghiém thuc gan dung cua phuong trinh

(1) véi sai s6 Ax<10*.

Cau 2 (3,0 diém): Cho bang

SO

X

1,2

2112331

y

2,32

23| a |34

a) Str dung da thuc noi suy Lagrange, tim ¢ dé da thtc noi suy cé gia tri cia dao

ham y'(2,2)~3,2

b) Voi a=31: St dung phuong phdp binh phuwong bé nhat tim ham
f(x) = A+ Bsin(x) +C cos(x) xap xi tot nhat bang sé trén.

Cau 3 (2,0 diém):
Cho bang so:

10[172

1,4

16[1820|22]24|26

X
f(x) | 1,3]3,.2

2,1

56142/54121[3,6]|45

Str dung cong thac Simpson, hay tinh gan dung tich phan sau:

2,6

| = J'(2,5x2f(x)+0,5x2+M)dx

Cau 4 (3,0 diém):

10

a) Giai phuong trinh vi phan véi diéu kién ban dau bang phuong phap Runghe-

1-2xy

Kutta bac 4: y' = T ; Xxe[0;1]; y(0)=-2;h=0,5

b) Str dung két qua phan a) va cang thirc ngi suy Newton tién dé xay dung da thic
noi suy bac 2. Dung da thirc nhan dugc ude lwong y(0,3); y(0,7). Sai s6 thuc té la bao

nhiéu biét nghi¢m déng 1a y = 1X_

-2

XZ

e Hét e
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PAP AN KIEM TRA CUOI KY
PE SO 01

Cau 1: (2,0 diém):
Cho phuong trinh f(x) =x*+9x+1=0 (1)
a) Tim khoang phan ly nghiém ctaa phuong trinh (1).
b) Ap dung phuong phap lip don, tim nghiém thuc gan ding cua phuong trinh
(1) voi sai s6 Ax <10,
Giai
a)Taco f(X)=x*+9x+1=0=f (X)=3x*+9>0 Vxel
Mat khac, co:
f(0)=1 f(-)=-9=f(0)f(-1)<0
Vay phuong trinh f(x)=0 c¢6 1 khoang phan ly nghiém la (-1;0).
(0,5 diém)

b) Ta cé

3 x3+1
f(X)=0=x°+9x+1=0= x=—

X3 +1 ' x2 1
pat #0)=—"— :>‘go(x)‘:?£§D0,3334:q<1 vx e[-1;0]

Ap dung phuong phap lap don, ta c6 cong thirc lap dé tinh toan nhu sau:

X, +1,

X =@p(X )=— g n=12;...
. _ 9 N1

COng thirc danh gia sai so: A, = mp(n ~Xfs n=L2...

(0,5 diém)

Chon %o = _9'5 ,

Bang tinh két qua va sai so:
n X o(x ) AX, So sanh AXx, véi yéu cau
0 -0,5 —0,097222
1 —0,097222 —0,111009 0,201449 >10™"
2 —0,111009 —0,110959 0,006896 >107*
3 —0,110959 0,000025 <10™

Két luan: Nghiém thuc gan ding can tim ciia phuong trinh 1a X, 1 —0,110959 voi
AX, =0,25*10" <10™*
(1,0 diém).
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Cau 2 (3,0 diem):
Cho bang so

x| 12 (21[23]31
y[232|23| a |34
a) Str dung da thirc noi suy Lagrange, tim a dé da thic ndi suy c6 gia tri cia dao
ham vy (2,2)~3,2
b) V6i «=31: St dung phuong phap binh phuong bé nhit tim ham
f (x) = A+Bsin(x) +Ccos(x) Xap xi tot nhat bang sé trén.
Giai
a) Pa thirc noi suy Lagrange c6 dang
P.(x) =2,32. (x—=2,)(x-2,3)(x-3,1) 123 (x-1,2)(x-2,3)(x-3,1)
1,2-2,1)(1,2-2,3)(1,2-3,1) (2,1-1,2)(2,1-2,3)(2,1-3,1)
. (x-1,2)(x—2,1)(x-3,1) 134, (x-1,2)(x—2,2)(x—2,3) SL+L+L AL
(2,3-1,2)(2,3-2,1)(2,3-3,1) (31-1,2)(3,1-2,1)(3,1-2,3)
(0,5 diém)

Véi
B x—=2,1)(x-2,3)(x-3,1) B B 3 3
L, =2,32. 22002230233 [ -1, 2334(x—2,1)(X—2,3)(x—3,1)
B (x-1,2)(x-2,3)(x-3,1) B B B
L, =23 T L2 1-23@1 30 [12,7778(x—1, 2)(X—2,3)(x—3,1)
L -« (x-1,2)(x—-2,1)(x-3,2) . a(x-1,2)(x—-2,1)(x-3,1)
- 7(2,3-1,2)(2,3-2,1)(2,3-3,1) -0,176
L =34 XLAXE2DX=23) 1) p96e0 1 2y x-2,1)(x-2,3)

" (31-1,2)(31-2,1)(3,1-2,3)
Tinh dao ham cép 1

P, (x) = Ly () + L, (x) + L(X), + L (X)

Ly (x) = -1, 2334[ (x—2,1)(X— 2,3) + (x—2,3)(x—3,1) + (x— 2,1)(x—3,1) |

15(2,2) =-1,2334[(2,2-2,1)(2,2-2,3) +(2,2-2,3)(2,2-3,) +(2,2-2,1)(2,2-3,1)] =

= —1,2334[(0,1)(-0,1) + (—0,1)(—0,9) + (0,1)(—0,9)] [ 0,0123

L, (X) =12, 7778[(x—1, 2)(Xx— 2,3) + (X—1, 2)(Xx—3,1) + (X— 2,3)(x—3,1)]

L, (2,2) =12,7778[(2,2-1,2)(2,2-2,3) +(2,2-1,2)(2,2-3,1) + (2,2 - 2,3)(2,2-3,1)] ] -11,6278
L, (x) =~

a
0,176

[(x-1,2)(x—2,1) + (x—2,2)(x—3,1) + (x—1,2)(x—3,1)]

: a
|—z (2,2)= —m
L, (X) = 2,2368[(x—1, 2)(X—2,2) + (X—1, 2)(X— 2,3) + (Xx— 2,1)(X— 2,3)]

L,(2,2) =2,2368[(2,2-1,2)(2,2-2,1) +(2,2-1,2)(2,2-2,3) +(2,2-2,1)(2,2- 2,3)] = -0,0224
Taco: P(2,2) ~ L,(2,2) +L,(2,2) + L,(2,2) + L,(2,2) =0,0123-11,6278 +5,0568 — 0,0224 =
=-11,6379+5,0568¢c

[(2,2-1,2)(2,2-2,1) +(2,2—2,1)(2,2-3,1) + (2,2 ~1,2)(2, 2 - 3,1)] = 5,0568¢

- 11,6379+3,2 )
DE R(22)732 -11,6379+5,05680 =3,2 & o === =S012.9342 (1,0 iém)



b) Ta c6 bang s6

X

1,2

2,123

3

1

y

2,32

2,331

3

4

Chon hé ham sb: ¢,(X) =L ¢, (X) =sin(x); @, (X) = cos(x);
Ta c0 bang gia tri:
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X; Yi @ (%) =1 @ (%) =sin(x) | ¢,(x)=cos(x)
1,2 2,32 1 0,9320 0,3624
2,1 2,3 1 0,8632 -0,5048
2,3 3,1 1 0,7457 -0,6663
3,1 3,4 1 0,0416 -0,9991

Toa do cua cac vecto

Y=(2,32;2,3;3,1;3,4); ¢, =(1111)

@, =(0,9320;0,8632;0,7457;0,0416); ¢, =(0,624;-0,5048;-0,6663;-0,9991)

(0,5 diém)

f (x) = A+ Bsin(x) + C cos(x) = Ag, (X) + Bg,(X) + Ce, (X)

A, B, C la nghiém cua hé phuong trinh sau
<Py @y > A<y, 0, >B+<py, 0, >C=<g,,Y > 4A+2,5825B -1,5462C =11,12
<@L,p,> A<, >B+<p,0,>C=<¢,Y> <:2,5825A+2,171537B - 0,3926C =6,60071

<Py, @y > A<, >B+<9,,0,>C=<¢,, Y > —-1,5462A—-0,3926B + 2,086356C = —5,17583

A~3,2426
< !B ~-0,8599 vay f(x)=3,2426-0,8599sin(x) —0,2395cos(X)
C ~-0,2395
(1,0 diém)
Cau 3 (2,0 diem):
Cho bang so:
x (10]12(14(16(18(20(22(24|2,6
f(x)|1,3]3,2]21[56[42|54/21|36/45

Str dung cong thac Simpson, hdy tinh gan dtng tich phéan sau:
2,6

| = I(Z,szf(x)+0,5x2+M)dx

10

Giai
pit g(x) =2,5x*f (x)+0,5x* + M | ta co:
[ 0 1 2 3 4 5 6 7 8
X 1,0 1,2 1,4 1,6 1,8 2,0 2,2 2,4 2,6
f(x) 1,3 3,2 2,1 5,6 4,2 54 2,1 3,6 4,5
11,27 | 37,12 | 35,64 | 56 | 27,83 | 54,72 | 79,43
9(x) | 3,75+M | 1224+M | ~100 | 2 08200 P T | o

(0,5 diém)
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Tathéy h=0,2va 2n=8=n=4
Ap dung cong thuc Simpson:
| = j(z 5X*f (X)+0,5x* + M ) dx—jg(x)dx~_[ Oy +05)+4(0, + 0z +Gs + 07 ) +2(0, + 0, + 05|

1,0

| ~ 032 (3,75+79,43+2M ) +4(12,24+37,12+56 +54,72+4M )+ 2(11,27 + 35,64 + 27, 83+3M)]

27

| ~—=[(83,05+2M )+4(160,08+4M )+2(74.74+3M) |

zo;;(872,85+ 24M)

(1,0 diém)
Bang két qua:

M 1 2 3 4 5 6 7 8 9

I 59,79 ] 61,39 | 62,99 | 64,59 | 66,19 | 67,79 ] 69,39 | 70,99 | 72,59

(0,5 diém)

Cau 4 (3,0 diem): ‘ o
a) Giai phuong trinh vi phan véi diéu Kién ban dau bang phuong phap Runghe-
Kutta bac 4: y’ —ﬂ x [0;1]; y(0) =-2;h =0,5

x?

b) Str dung két qUa phan a) va cdng thirc ngi suy Newton tién dé xay dung da thirc
noi suy bac 2. Dung da thuc nhan dugc udce luong y(0,3); y(0,7). Sai so thuc te la

bao nhiéu biét nghiém ding 13 y - 1X+‘X22
Giai:
1-2xy
st T(Xy)=
Cong thirc Runghe-Kutta bac 4 nhu sau
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v =y +%(kli+2k2i+2k3i+k4i);i ~01,..

-

k, —0,5. 1220
1+ X
0,5 K,
k, =hf(x,Y,) 1=2(x + =i+~
h K k, =0,5. G
Ky =hf O +2. Y +=0) 1+ (% +—-2)?
) 2 2 2
h k. 0,5, Kk
ksi:hf(xi"'_’)ﬁ"‘l 1-2(x +— )(Yi"‘i2i
2 2 ky =0,5. 2 2
| K, =hf(x +h,y; +Kkg) ) 1+ (X -|-O’5)2
2
k4i — 0’ 5 1_ 2(XI + O’ 5)(y| :_ k3i)
| 1+ (x +0,5)
(0,5 diém) ,
Ta c6 bang tinh két qua:
i h | X Yi Ky Ky Ky Ky %(kli+2k2i+2k3i+k4i)
0/05] 0 -2 0,5 0,882353 | 0,83737 | 0,865052 0,80075
1105(05]-1,19925 | 0,87970 | 0,684512 | 0,731357 | 0,483947 0,699231
2 0,5” 1,0 | -0,50002 | 0,50001 | 0,31708 | 0,361697 | 0,217687 -
(1,0 diem)
b) Cong thire da thirc noi suy Newton tién bac 2 ¢ dang
Ay, . A%,
Pz(x) =Y +T+ oh? (X_XO)(X_Xi)

- Tinh céc sai phan, ta co:
Ay, =Y, Y, =—119925+2 =0,80075;
A%y, =y, -y, =—0,50002+1,19925 = 0,69923

- Suy ra da thirc can tim 1a
P(X)=—2+ 0,80075 (x—0)+ 0, 6992?
0,5 2.(0,5)

=1,39846 x*+0,90227x — 2

(Xx—0)(x—0,5) = —2+1,6015 x-+1,39846 X(x—0,5) =

(0,5 diém) 7

- Ué6c lugng gia tri ham tai cac diém

= P,(0,3) =1,39846.(0,3)? +0,90227.0,3— 2 = —1,603458
P,(0,7) =1,39846.(0,7)* +0,90227.0,7 — 2 = —0,683166
(0,5 diém)
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- Nghiém dung
0,3-2

0,3) = =-1,55963
y(0.3) 1+(0,3)?
0,7-2

0,7)=— =-0.87248
y©.7) 1+(0,7)?

|y(0,3) - P,(0,3)| < 0,043828 < 0,05
SIS0 thue & y(0,7)—P,(0,7)[<0,189314 < 0,5

(0,5 diém)
- Nhan xét, néu dung cdng thirc Newton tien thi sai s6 cta cac gia tri gan cuoi bang
cao hon sai s0 cua cac gia tri gan dau bang.



