BAI TAP

1. Cho hinh cau c6 duong kinh d = 3.7+ 0.05. Tim sai s6 tuyét ddi, tuong déi ciia thé tich
hinh cau V va dién tich mat cau S, biét 7 = 3.14 v6i A, = 0, 0016.
Hudng dan. Cho ham y = f(x1, z, ..., x,). Khi do,

) . n |0
e Sai s0 tuyet doi: A, = > / Ax;.
i=0 | 0z;
. Pe A . Ay s a z N sz . X .
e Sai s0 tuong doi: §, = — = ) 5 In f| Az; (%), trong d6 z;, Ax; 1a gié tri gan ding
) i=0 | 0%
va sai s6 tuyéet doi clia x;, truong ing.

2 N 4 1 N
e Thé tich hinh cau: V = —mrd = éwd?’, dién tich mat cau: S = 4nr? = 7wd?, trong do6

3
d = 2r, va r la ban kinh.

2. Cho hinh chit nhat c6 chiéu dai @ = 1.025140.002cm va chiéu rong b = 0.806740.001cm.
Tinh sai s6 tuyet doi, tuong doi clia dién tich va chu vi ctia hinh chit nhat.

Hudng dan. Dién tich hinh chit nhat S = ab, chu vi P = 2(a + b).

3. Cho hinh hop chit nhat c6 chiéu cao ¢ = 3.4321 & 0.001m va day 1a hinh chit nhat véi
cac canh a = 1.015 £ 0.003m va b = 2.215 4= 0.02m. Tinh sai s6 tuyét doi, sai s6 tuong doi cta
thé tich va dién tich toan phan ctia hinh hop.

Hudng dan. Thé tich hinh hop V = abe, dién tich toan phan S = 2(ab + bc + ca).

4. Cho da thiic P(z) = 32° — 22 + 2 + 1. Ding so d6 Horner dé tim

a) P(4);  b) P(Y +3), P9(3),0 <i < 5; (c) P(Y —4), P9 0 <i<5,

Hudng dan. So do Horner

= Bﬁt Po=ap
pPi1=agctas=poc+a
p2=picta

Pa = Pnic + ap = p(c)

So @6 Horner
ag a az ap.1 ay
Posc p1sc Pp.2+C Pr.1*C
Po P1 P2 Pun-1 Pa=plc)

So d6 Horner t6ng quat

ap a; a an.1 Ay
Porc P1=¢ Pn-2*C Pn-1+€

Po P1 P2 Pa-1 Pu= p(c)=by
pg}c pl--c p,,_;Qc

Po P1 P2 Put = P1()=by

Hon nita, b,_; = P;(c) va | PD(c) = ilb,_; |
5. Tinh cac ty sai phan clia ham s6 y = f(z) v6i bang gia tri

1



6. Tinh cac sai phan ctia ham s6 y = f(z) v6i bang gia tri

7. Xay dyng da thiic noi suy Lagrange ctia ham s6 y = f(z) véi bang gia tri sau
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va tinh gan dang f(0.5).
8. Xay duyng da thitc noi suy Lagrange ctia ham s6 y = f(x) v6i bang gia tri sau

T -1 3 |4
y=J@) ] 2[3]3

va tinh gan dang f(2.5)..
Hudng dan. Da thitc noi suy Lagrange véi cac moc noi suy (x;,v:),0 < i < n duge cho béi
Py () = Z (x—zo)(x—21) ... (r — i)z —m)(x — Tiq1) ... (2 — )

A (5 — xo)(w; — 1) ... (25 — Tim1) (T — Tigr) - - - (T3 — )

(2 )

1=0

trong d6 (z — x;) nghia la x — z; khong xuat hien.
9. Tim da thtic noi suy Newton tién P/(x) va Newton i Py(r) ctia ham 86 y = f(x) v6i
bang cac modc noi suy sau

x -110 (415
y=f(x)| 1]-3[1]2

va dimg da thiic noi suy cho médi trudng hgp dé tinh gan dang f(2).
Huédng dan. Cho cac moc noi suy (x;,9;),0 < i < n ctia ham y = f(x). Khi do,

e Da thiic noi suy Newton tién xuat phat tit zy dude cho bdi

Po(r) = yo + (z — 0) [0, 21] + (T — 0) (¥ — 21) f[70, 21, T2 + - -~

+ (z —xo)(x —x1) ... (¥ — 2p1) fl@o, T1, - - -, T,
trong d6 f[xg, 1, ..., 2], 1 < i < n, la ty sai phan cap 1.
e Da thiic n6i suy Newton lui xuat phét tit z,, duge cho bdi
Pn(z) = Yn + (iL‘ - {En)f[ajnaxnfl] + ($ - xn)(x - xnfl)f[xm Tpn-1, xan] + e
+(r—x)(x —xp1) ... (x —21) flX0, X0t - - -, To),

trong d6 f|Tn, Tp_1, ..., Tn_q], 1 <i < n, la ty sai phan cap i.

10. Tim da thiic noi suy Newton tién P/(x) va Newton Iti Py(x) clia ham s6 y = f(z) v6i
bang cac modc noi suy sau

x -110 121415
y=f(z)|1]|-2[-3|1]2




va dimg da thitc noi suy cho méi trudng hgp dé tinh gan dang f(1).

11. Diing da thiic ndi suy ctia ham s6 y = f(z) tinh dugc trong cau 7, 8, 9, 10 dé tinh gan
ding dao ham ctia n6 tai r = 1.

12. Dimg phuong phap hinh thang va phuong phap Simpson (parabol) dé tinh gia tri gan
ding va danh gia sai s6 clia cac tich phan sau v6i 10 doan chia.

2 5 1

2
dx dx dx 2z + 2
2) P /x+1’ °) /éx+y d) 5213
1 1 —1 0

Hudng dan. 1) Cong thitc hinh thang

h
. ]%5(904'2(91+y2+"'+yn—1)+yn),

< Mnh®  M(b— a)h?

e Sai s6: |r(z)] < T 3 , trong d6 h 1a c¢d budc va

MZ??WWN

2) Cong thitc Simpson (parabol) véi 2n doan chia

h
o I~ 2 (ot 4yt yst -+ yon1) £ 2092 T ya -+ Y2n2) + yon),

Mnh>  M(b—a)h*
920 180

e Sai so: |r(z)] < , trong d6 h 1a ¢d bude va

M=?§WWM-

13. Cho phuong trinh 2® + x — 1000 = 0.

a) Chiing minh [9, 10] 14 khodng phan ly nghiém ctia phuong trinh.

b) Tim diém Fourier ctia phuong trinh trén [9, 10].

c¢)Tinh ndm nghiém gan dang xg, z1, T, T3, T4 clia phuong trinh bing phuong phap chia doi,
phuong phap tiép tuyén, phuong phap day cung, va phuong phép lip don.

d) Tinh nghiém gan ding ctia phuong trinh bang phuong phép tiép tuyén va phuong phéap
lap don véi sai s6 khong qua 0.02.

Hudng dan.

1
2n+1

e Sai s6 ctia phuong phap chia doi A, = (b—a).

e Cong thiic nghiém va sai s6 cia phuong phap day cung

f(@n)(@n — d)

Tn =Tp — y Axn = |Tpn — Tp-1|,
I ) — ) o = s
trong do

1) d = b va 29 = a néu b la diém Fourier;

2) d = a va o = b néu a la diem Fourier.

e Cong thiic nghiém va sai s6 ctia phuong phap tiép tuyén

Tn41 = Tp — ma Ty — |xn — Tn-1|,
n

trong do



— o = a néu a la diem Fourier;

— 2o = b néu b la diém Fourier.

e Bién doi phuong trinh vé dang z = ¢(x), véi r{laﬁc|¢’(x)| = ¢ < 1. Khi do, cong thic

nghiém va sai s6 ctia phuong phap lap don

n

1—

Ty = ¢(J:n—1)7 Aacn = a q|xn - xn—1| —

1_ |I’1—l'0,

trong d6 xy € [a,b] tuy ¥.

14. Cho phuong trinh 2% — 4z +1 = 0.

a) Chiing t6 [1.5,2], [—2.5, —2] la cdc khoang phan ly nghiém ctia phuong trinh.

b) Tim diém Fourier ctia phuong trinh trong méi khoang phan ly nghiem.

¢) Trong mdi khoang phan ly nghi¢m, tinh ndm nghiém gan dang zg, r1, T2, T3, 74 cla
phuong trinh bing phuong phap day cung, phuong phap lip don, va phuong phap tiép tuyén.

d) Trong mdi khoang phan ly nghiém, tinh nghiém gan ding cia phuong trinh biang phuong
phap tiép tuyén, phuong phap day cung va phuong phap lap don véi sai s6 khong qua 0.01.

15. Dung phuong phéap Jacobi, Seidel tim bén nghiem xap xi 2°, 2!, 22, 22 clia cac hé phuong
trinh sau.

11z +y + 2z = 10, 10z + 2y 4+ z = 10,
a) 8r + 23y +32=09, b) x + 10y + 22 = 20,
x+Ty+ 17z = 8. r+y+10z =9.

Hudng dan. Chuan vector x € R™:

ol = s o,
hay
n
Izl = fail.
i=1
Chuan ma tran A = (a;;)n:

[Alloe = max Z |zl

1<i<n

hay

|All; = max Z |y,

1<j<n
Chuan dugc st dung sau day hodc || e ||; hodc || @ ||o.
e Phuong phap lip don (Jacobi): cong thiic 1ip va sai so.

2 = B2® 4 ¢ chon 2 = ¢,k >0,

1B ) o
lz**Y — 2| < lz® — 2@
1Bl
hay
By gy
[l — 2 < lz 0 — 2@,
1—[|B]|



e Phuong phap Seidel: cong thiic lap va sai s6.

2™ = (1 - U)™ (La™ +g), chon 2 = g,k >0,

o660 ) < Ub a4 — o0
trong do
0 0 0 0 b, b
[0 0 ;|00 b,
b, b, 0 0 0 0

16. Giai he phuong trinh sau bang phuong phap lap don (Jacobi), phuong phap Seidel v6i
sai s6 khong qua 1074,

le +y+2 =12, 10z + 2y 4+ z = 10,
a) 8x + 23y + 3z = 31, b) x+ 10y + 22 = 12,
x4+ Ty + 17z = 8. r+y+ 10z = 8.

17. Cho phuong trinh vi phan

Yy =2z—y, 0<z<I1,
y(0) =2.
Tinh nam nghieém xap xi yo, y1, Y2, ¥3, ¥4 clia phuong trinh theo phuong phap Euler véi A = 0.1.
Hudng dan. Cong thic Euler
Yir1 =Yi + hf(zi,u:), 1 <0, vay=y(0).

18. St dung phuong phap Euler cai tién v6i h = 0.25 va sai s6 khong qua 107° dé tinh
nghiém xap xi ctia phuong trinh sau tai cac diém cho trudc.

— <r<l1
a) {y ety Ososdh o v0.25).

y(0) =1.
— 2 1 < < 2
by Y T ST S i y(1.25).
y(1) =2.

Hudng dan. Cong thitc Euler cai tién

Yl =y + hf(x, ),

h
yf+1 =Y; + 9 (f($j>yj) + f($j+1,yf+1)) , k=1,2,..

Khi |y} — yfa| < e thi chon yj =y
19. Stt dung phuong phap Runge-Kutta bac bén dé véi h = 0.25 dé tinh nghiém xap xi ctia
phuong trinh vi phan tai diém cho truée.
) y =3x+2y, v6i0<z<l,
a
y(0) = —1.
) Yy =xy+2y, voil<x<2
y(1) =2.
Hudng dan. Cong thitc Runge-Kutta bac bon

Tinh y(0.25).

Tinh y(1.25).

>
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KIEM TRA 1
Trong s6: 30%.
Ngay nop: 06/06/2020.

Cau 1 (5.0 diém). Cho cac s6 gan ding a = 8.763254 va b = 4.589216, vi mdi s6 c6 nam
chit s6 chic. Tim sai s6 tuyet doi va tuong dbi ctia biéu thitc S = a + b.

. 1 1
Hudng dan. A, < 510*4, Ay < 510*4.

Cau 2 (5.0 diém). Cho hinh hop chit nhat c6 chiéu cao ¢ = 3.4321 4 0.001m va day la
hinh chit nhat véi cac canh a = 1.305 4 0.002m va b = 2.115 £ 0.0015m. Tinh sai s6 tuyét doi,
sai sO tuong doi cia thé tich va dien tich toan phan ciia hinh hop.

Cau 3 (5.0 diém). Cho da thitc P(z) = 2° 4 22* — 322 4+ z. Ap dung so d6 Horner, tim
P(Y +2) va PD(2), i =1,2,3,4,5.

Cau 4 (5.0 diém). Cho ham s6 y = f(x) kha vi lien tuc dén cap ba. Bang gia tri ciia ham
sb tai cac diém tuong tng nhu sau

x 0[1] 23
y=f(zr) [4[8]13]16

Xay dung da thiic noi suy Newton (Iui hodc tién) P3(z) ctia ham y = f(z). Tinh gan dung
f9(1.5), i =0,1,2,3.

2 N 1 d
Cau 5 (5.0 diem). Tinh gan dang tich phan [ = [ % theo cong thic Simpson véi
0T

n = 10 doan chia va danh gi4 sai s6 clia két qua.

dx
T+ 3

1
Cau 6 (5.0 diém). Tinh gan dtng tich phan [ = [ theo cong thitc hinh thang véi
0

n = 10 doan chia va danh gia sai s6 clia két qua.



