Dai hoc Bach khoa Ha N&i Vién Toéan ing dung va Tin hoc

BAI TAP THU'C HANH PHUONG PHAP TINH VA MATLAB

H¢ dao tao: Chinh quy Mai HP: 2110
BAI THU'C HANH SO 1.

CHUONG 1. MATLAB CO BAN

1.1  Biéu thitc Matlab

Bai tap 1.1. Tinh béng tay cdc bidu thire sau rdi thir lai bing MATLAB:

1. 10/2\5-3+2%4 5. 2+floor(6/11)/2-3
2. 372/4 6. 2+ceil(-6/9)-3
3. 370272
7. fix(—4/9)+fix(3*(5/6))
4. 2+round(6/9+3*2)/2-3

Baitip 1.2. Cho a=36,b=15. Tinh bing tay cdc biéu thirc sau rdi thi lai bang

MATLAB:
1. mod(a,b) 3. ged(a,b)
2. rem(a,b) 4. lem(a,b)

Thir lai v6i céc cip gid tri (a,b) khéc.

Bai tip 1.3. Du doan két qua nhimg phép toan sau, giai thich va kiém tra lai bing

MATLAB:
.1 & -1 4, 0 <= 02 <= 04
2. 13 & -6 5.5 >4 > 3
3. 0 < 20 6. 2 > 3 & 1

1.2 Vector va ma trin

Bai tip 1.4. Nhép vao vector x=[3 1 57 9 2 6], duy doan két qua cua cac

dong 1énh sau va thir lai bang MATLAB:
1. x(3) 2. x(1:7)
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3. x(1:end) 6. x([1 6 2 1 1])
4. x(l:end-1) 7. sum(x), min(x), max(x).
5. x(6:-2:1)

Baitap1.5. Cho x=[1 5 2 8 9 0 1] va y=[5 2 2 6 0 0 2] g

thich két qua cia cac dong 1énh sau:

1. x>y 5. y>=x 9. (x>y)|(y<x)

2. y<x 6. x|y 10.(x>y) & (y<x)
3. x==y 7. x & y

4. x<=y 8. x & -y

Bai tp 1.6. Cho hai vector a=[1 0 2] va a=[0 2 2] x4c dinh gid tri cua cdc

biéu thitc sau, giai thich va sau d6 kiém tra lai bing MATLAB:

1. a=b 5. al(a)
3. a<b<a

7. a=b==a (x4c dinh gi4 tri cudi cua a)
4, a<b<b

Baitip 1.7. Cho x=1:10vay=[3 1 5 6 8 2 9 4 7 0], du dodn két qua

céc dong Iénh, giai thich va thi lai bAing MATLAB:

1. (x>3)&(x<8) 4. x((x<2)|(x>=8))
2. x(x>5) 5. y((x<2)|(x>=8))
3. y(x<=4) 6. x(y<0)

Baitap18. Cho A=[2 7 9 7, 31 5 6 8 1 2 5], x=[1 4 8], v

y=[2 1 5]. Xétxem dong lénh nao hop 1§, du doan két qua, giai thich va thi lai

bang MATLAB:
L. [x%y1] 5. A(:)
2. [xy] 6. [4A(end,:)]
3. A(:,[1,4]) 7. A(1:3,:)
4. 4([2 3),[3 1)) 8. [44(1:2,:)]
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Baitdp 1.9. Cho x=[2 -5 1 6]. Viét c4c Iénh thyc hién:
1. Cong thém 16 vao tit ca cdc phin tr
2. Cong thém 3 vio tit ca cic phé‘ln tr o vitrilé
3. Lay cin bic 2 cia tt ca céc phén tir ¢6 gid tri duong
4. Binh phuong tit ca c4c phin tir
Bai tdp 1.10. Tao vector x = randperm (35) (tao ngiu nhién mét hoan vi tir 1 dén 35).

Viét c4c 1énh dé tinh ham sau sir dung chi s6 logic:

2 x<6
y(x)=1x-4 6<x<20
36-x  20<x<25

Baitdp 1.11. Cho x=[3, 15, 9, 12, -1, 0, -12, 9, 6, 1].

1. Viét 1énh chuyén céc gié tri duong thanh 0.

2. Chuyén cdc bdi sb ctia 3 thanh s6 3.

3. Nhén céc gia tri chin vdi 5.

4. Chuyén c4c gié tri nhé hon trung binh cng thanh 0.
Bai tdp 1.12. Cho céc vectorct x=[3 2 6 8], y=[4 1 3 5],
Liy tdng cac phén tir ctia x thém vao timg phin tir cia .
Liiy thira mdi phan tir ctia x v6i sé mil 1 céc phin tir cia y twong tmg.
Chia cdc phin tir twong Ung cua y cho x.

Nhan cic phén tir trong tng ciia x va y va gan két qua cho vector w.

wohk LN -

Tinh x.*y—w
6. Tinh tich v hudng clia x va y.
Bai tip 1.13. Cho x=[1 4 8],y=[2 l 5] va A=[3 1 6 5 2 7]. Xét

xem dong 1énh nao hop 1€, dw doan két qua va thir lai bing MATLAB:

1. x+y 4, A—[x' y']
2. x+4 5. 4-3
3. x+y

Baitdp1.14. Cho 4=[2 7 9 7; 3 1 5 6 8 1 2 5], dudoankétquacdc

1énh, giai thich va thir lai bing MATLAB:
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1. 4 4. sum(4,2)
2. sum(4) 5. [[A; sum(A)] [sum(A, 2); sum(A(:))H
3. sum(4")
Bai tip 1.15. Tao ma trin 4 vudng c& 4 ¢ gid trj nguyén ngiu nhién nim trong khoang
[-10, 10], sau do6:
1. Cong thém 10 vao cic phén tir cia dong 1 va dong 2 ciia 4, gn két qua cho B.
2. Cong thém 10 vao céc phén tir ciia ¢Ot 1 va ¢t 4 cia A4, gan két qua cho C.
3. Tinh nghich d3o cua cdc phén it khac 0 ciia 4, gén két qua cho D.
4. LAy can bac hai ciia moi phan tir dwong cla 4, gén két qua cho E.
Baitp 1.16. Cho ma tran A=[2 4 L 6 7 2, 3 5 9], viét cic lénh

MATLAB:
1. Gén cho vector x dong thi nhit ciia A.
2. Gan cho y hai dong con lai cua 4.
3. Tim phin ti¥ 16n nhét va nho nhit clia ma trén 4.
4. Tinh tdng tit c4 cic phan tit cia A.
Bai tip 1.17. Nhiap vao hai ma trin:

2 1 0 31 2
A=|-2 5 -1 B=|-1 3 -2
3 4 9 3 4 5

Thuc hién:
1. Tim ma trdn X sao cho cho X *B = 4.
Tim ma trdn X sao cho cho X *4 = B.

Xéa ¢t thir 2 ctia ma tran 4.

b

Thém cot thir nhét ctia ma trin B vio sau cot cubi ciia ma tran A.
1.3 Védo thi
Bai tap 1.18.

1. V& db thi cia ham s8 y=x+sinx theo bién x trong d6 x =—7:0.1: 7, sau d6
thém tiéu d& cho d6 thi va gan nhin cho céc truc toa do.
2. V& db thi cia ham sé y=x?sinx theo bién x trong d6 x=-7:0.1:7, sau do

thém tiéu d& cho d6 thi va gan nhin cho céc truc toa dd.
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Bai tap 1.19. Nhap vio céc 1énh sau d& dinh nghfa va v& dd thi him g(x) =exp(x):
sym x
g = exp(x)
ezplot(g)
Sau d6, diéu chinh lai mién x4c dinh bang cach nhap: ezplot (g, [-2, 21)
Bai tip 1.20. V& dd thi cac ham y =sinx, y=sin(x+7/2), y=sin(x+ z/3) trén
cung mdt hé truc toa do véi vector x = linspace(0, 2*pi).

Bai tap 1.21.

1. Nhép 1énh sau va xem két qua:
symx y;

ezmesh(sin(x)*cos(y), [0, 10, 0, 10])

2. Kich vao [Tools], sau d6 kich vao [Rotate 3D|. Tré vio do thi, ding chudt tréi
giilt va quay anh theo y ban.
3. St dung lénh ezmesh v @3 thi ham s6 f(x,y)=x*>—y* véi x,y €[-2,2]
4. V& db thi ham sb f(x,y)=sinx’ *cosy si dung mién mac dinh
Bai tiap 1.22.
1. Nhép vao céc dong 1énh sau:
[X, Y] = meshgrid (-1 : .2 : 1),
Z=X"2-Y"2
contour(”)
Nhén xét vé& nhin cia cdc truc toa d6. Hay thir lai bang 1énh contour(X, Y, Z)
2. Thir c4c 1énh sau va cho biét két qua:
contourf (X, Y, Z)
contour (X, Y, Z, 10)
contour (X, Y, Z, 20)
contourf (X, Y, Z, 20)
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BAI THU'C HANH SO 2.

CHUONG 2.
SU DUNG SYMBOLIC MATH TOOLBOX

Bai tap 2.1.  Tinh cac gid1 han sau:

1. lim(sin\/x+1—sin\/;) 4. liml—cosx

X—>+to0 2

X7 X
2. lim30XT804 . log(cosax)
x—>a xX—a 5. lim——=
-0 log(cosbx)
3. lim 2%
x—7 Sindx

Baitip 2.2. Cho f(x)=x"+3x"-3x+7.
1. Tinh dao ham f'(x)
2. Tinhcic gid trj f(4), f'(4) dung I¢nh subs
3. Sit dung lénh solve dé tim tit ca céc diém t6i han ctia ham f(x).
Bai tip 2.3. Tim tat ca cdc nghiém thuc cia phwong trinh x =4sinx bang cach st
dung 1énh fzero.
Bai tip 2.4. Tinh gia tri ciia cdc tich phén sau béng cach st dung ca hai 1énh int va
quadl:
K3 n
1. j 1+ sin? xdx 2. I\!1+sin4 xdx.
0 0
Bai tip 2.5. Ching minh rang cdc ham sau ddy la nghiém ciia phuong trinh vi phan

twong g (st dung 1énh simplify néu can).

1. y=1+e‘t2/2,y‘+ty=t

1 2
2. y=——,y+y =0
Y=g Yy

3. y=10-12/2, yy'+ty=0.
yy

>

y=lnx, (2¢” - x) y'=1. Nhic lai, trong MATLAB, In(x) 12 log(x).
5. y=eé'cos2t, y"—2y'+5y=0.
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Bai tap 2.6. Xéac dinh bién doc lap, sir dung lénh dsolve tim nghiém tdng quat cua cac
phuong trinh. Tiép d6, sir dung 1énh subs dé thay thé h?mg sb tich phan C; = 2. Cubi
cling, st dung 1énh ezplot @8 v& cac ham két qua.

l. y+ty=t 3. wt+y=0 5 y-+y2=o

2. (x+y2)y'=y 4, (23”—x)y'=l 6. x(y-y)=¢
Bai tip 2.7. Xac dinh bién doc 1ap, stt dung 1énh dsolve tim nghiém cta cic bai toan
gia tri ban dau. Swr dung 1énh ezplot dé v& cac ham két qua trén cac khoang twong tng.

L y+y=t, y(0)=-1, [-4,4] 4. (2¢”=x)y'=1, y(0)=0, [-5,5]

' 2
2 P02 (05 s pyeno ()4 [44
3. (x40 )y'=0 ¥(0)=4,[46] 6 x(y-y)=e, y(1)=4e, [0.00L1]

Bai tap 2.8. Chimg t6 rang:

1. Hamsé z=yln(x2 - ) thoa min phwong trinh 122— 1oz —Z—
xox ydy ¥
£ Z oy 20z 0z
2. Himso z= y*sin= thoa man phuwong trinh x* —+xy— = yz.
x ox oy
Bai tdp 2.9. Tinh céc tich phédn bdi
11 J;— 5 x5
1. .Y
L. x+y)dydx 6. ~cos = dydx
_([J;( ) j dzdyd.x I jxcosx y

X _J25-12 , 2, 72 0

2 x 6zx
2. !;;';yzxdydx 5 j'_?[j'(x+y2+z3)dzdydx 7 .([_([{xydzdydx
0-11
N

(U8 ]
— ey

I ex/‘/;dxdy
0

Bai tap 2.10. Tinh tong cia cac chudi hdi tu:

1. — 3. —
;nz n=12n
2 in% 4 3", <.

X
I
—
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BAI THU'C HANH SO 3.
CHUONG 3. LAP TRINH MATLAB

Bai tép 3.1.
1. Tao mdt thu tuc MATLAB vdéi tén ‘testl.m’ thyc hién cac cdng vi€c sau:
a. Xba tit ca cdc bién trong by nhé
b. Tao mot vector hangx=1:0.1:10;
c. Tinh y=sinx—cosx
d. V& db thi cia y theo dbi x.
2. Viét thém céc chi thich va hru chuong trinh cia ban vao trong thr muc lam viéc.
Sau do:
a. Kiém tra va g& 16i néu c6
b. Hién thi céc chu thich bing 1énh >> help testl
Bai tip 3.2.
1. Tao m6t ham tén ‘test2.m’ voi bién diu vao (input) x va bién d4u ra y tinh toan
va hién thi trén man hinh.
a. Tinh y=sinx—cosx
b. V& dd thj cua ham y theo d6i x.
2. Viét thém cdc chi thich va luu chuong trinh cta ban vao trong thu muc lam viéc.
Sau do:
a. Kiém tra chuong trinh véix=1: 0.1 : 10 va g& 18i néu c6
b. Hién thi cac chii thich bing 1énh >> help test2

3. Giai thich su khdc nhau gifta thd tyc va ham.

, . . . = 1 - P
Bai tip 3.3. Tinh gin ding s6 x s dung két qua sau: % = Z——2 Vi sai so 1a le-

12 thi cAn it nhét bao nhiéu sb hang?

Bai tap 3.4.  C6 mdt thudt todn khdc d8 tinh gin dung s6 7 nhu sau:
1. Pata=1,b=1/2,t=1/4, x=1.

2. Lip lai quy trinh dudi ddy cho dén khi |b—a| < &, £ 12 sai sb cho trudc:
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y=a
a=(a+b)/2
b=sqrt(b*y)
t=1,‘—x*(y—a)2
x=2%x
3. Tir céc gia tri a, b, ¢, udc lugng gia tri 7 bdi cong thirc
Pi_est=((a+b)"2)/(4*1)
Hay viét chwong trinh MATLAB thé hién thuat todn trén. Cén bao nhiéu budc lip dé thu
dwoc sai s6 14 1e-8, 1e-12? So sanh véi thuat toan trong bai tap 3.3.
Bai tdp 3.5.  Viét cdc chuong trinh tinh !, (2n-1)!, (2n)!!
Bai tip 3.6. Diy Fibonaci la day s6 dugc xac dinh nhu sau:
R=F=1 F=F_ +F, ;nz3.

1. Tinh 10 sb hang d4u tién ctia ddy Fibonaci

2. Véi 50 s6 hang dau tién ciia day, tinh ty sb —2-.

1+J§

2

Ngudi ta chitng minh duoc ring diy ty sd nay tién toi ty 1€ vang p=

Kiém dinh didu nay qua két qua cia ban.
Bai tip 3.7.  Pa thirc Legendre dugc dinh nghia theo cong thirc truy héi sau:
(n+1)P,

n

a(x)=(2n+1)xP,(x)+nB,,(x)=0.

2
it . Lap chwong trinh tinh da thirc Legendre béc

véi By(x)=1, B(x)=x, B(x)=

n, két qua luu dudi dang vector hé s0.

Bai tip 3.8.  Pa thirc Chebyshev dugc dinh nghia theo cong thirc truy hdi nhu sau:
T (x)=2nT, (x) =T, (x).

v6i Tp(x)=1, T(x) = x, 14p chuong trinh tinh da thic Chebyshev bac két qua luu

duéi dang vector hé s0.

Bai tip 3.9. Viét chuong trinh tinh tién dién cia mét gia dinh biét rang gid dién thay

d6i phu thude vao sb dién tiéu thu z theo quy dinh sau:
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o M3i sb dién (Kwh) c6 gid 500d néu n <100

o M®i sb dién c6 gid 700d néu 100 <7 < 200

o Mbi sé dién c6 gia 1000d néu 200 < » < 500

e M3i sb dién c6 gia 12004 néu n > 500.
Dong thoi néu # <0 thi in ra khéng hop &, néu n>500 thi in ra tdng sb tién kém theo
cdu ‘Han ché sir dung dién.’
Bai tap 3.10. Viét chwong trinh giai phuong trinh bic hai ax? +bx+c=0. Ap dung dé
giai cic phuong trinh x*-3x+2=0; x>+2x—1=0. Kiém tra lai két qua bing cach
tinh tay hodc dung ham roots ciia MATLAB.
Bai tap 3.11. Viét chuong trinh véi input 1& mét s6 nguyén dwong n, output 1a hai s6
S1, S2 trong do S, = ki}k, S, = g% Ap dung tinh véi n = 2012, st dung format long
dé in ra két qua.
Bai tap 3.12. Viét chuong trinh tinh can bac hai cua a theo sai s6 cho trudc & theo

cbng thirc lap Newton:

e Chon x = 2
2
, A s 1 a
e S dung cong thirc ldp: x,,, = P X, +—
Ixn+l _xnl

|

Bai tap 3.13. Viét chuong trinh tinh gin ding cin bic ba cia a véi sai s6 cho tredc &

e Diéu kién dung: <&

theo cong thirc 1ap Newton:
e Chon x, = 2
3

o Str dung cong thaclap x,,; = %[2);’1 + _‘%J

n

|xn+1 _xnl

<¢&
)

o Diéu kién dimg;
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Bai tip 3.14. Viét chuong trinh MATLAB tinh tong Z;lg béng cach sir dung ma vo
k=1

hiréng va m3 vector hoa. So sdnh thoi gian chay cia hai cach trén.

BAI THUC HANH SO 4.

CHUONG 4.
LAP TRINH MATLAB
TRONG PHUONG PHAP TIiNH

Cic bai tip dwéi ddy déu yéu ciu lip chwong trinh trén Matlab.

x| X X ... X,
yI o »oo In

Bai tip 4.1. Giasirhamsd y= f(x) cho dudi dang bang:

1. Lip chuong trinh thé hién viéc tim da thirc ngi suy Lagrange, Newton tién,
Newton ltii ciia ham s6 trén.
2. Chay thir chuong trinh v6i b dit lidu du vio: x=0:3, y=[-5 -6 -1 16]
3. Ding Iénh u = sym(‘x’) dé tim da thirc ndi suy dudi dang cdng thirc giai tich.
Bai tdp 4.2.  Xét phuong trinh f(x)=0.
1. V6i gia thiét ham s8 f{x) théa man céc didu kién ctia phwong phép Newton (ticp
tuyén), hiy 14p trinh thé hién phuong phap trén theo cong thirc 13p
X+l = Xn — f(x,,)
S'(x)

2. Thir nghiém chuong trinh trén trong viéc tim nghiém gén ding ctia phuong trinh

, n=12,..

f(x)=x*-3x>+75x—10000=0 trong khoang (~11,-10). Chon diém xuét

Xy — Xn-1

phat x; =—11, tim nghiém x, sao cho sai s6 tuong débi <le-5.

Xn—1

Bai tip 4.3.  Xét phuong trinh f(x)=0.
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1. Véi gia thiét ham s f{x) thoa min cac diéu kién cia phuong phép day cung trén
khoang phan ly nghiém (a, b), hdy lap trinh thé hién phuong phép trén theo cong
thirc 1ap

(xn—d)f(xn) —
f(x,,)—f(d) ,n=12,..

véi (xy,d)=(a,b) hoic (xy,d)=(b,a) tuy thudc vio ham fix).

X

nl = Xp

2. Thir nghiém chuong trinh trén trong viéc tim nghiém gén ding cuia phuong trinh

f(x)=x*-02x-02x-12=0 trong khoang (11.5). Chon diém xuft phat

s ‘A . 4 Lo | Xy — Xy
x, =1.5, tim nghiém x, sao cho sai s6 twong doi |—"—* li<le—5.
x
n—1

Bai tip 4.4.

1. Lap cic chuwong trinh thé hién c4c phuong phép Euler, Euler cai tién, RK3, RK4,
vi du theo dang sau:
function [ t, y] = euler(fun, t0, tn, y0, h)
end
trong d6 céc dit liéu dau vao:

o fun: 12 ham vé phai

o 10, tn: diém déu va diém cudi

e y0: gi4 trj ban dau

e h: budc ludi
va cac dit liéu diu ra 13 céc mang t, y chira ludi va gia tri ham nghiém tai nut ludi
twong Umg.

2. Thir nghiém céc chuong trinh trén véi cic bai toan cu thé. V& db thi nghiém sb
va nghiém ding trén cing mot hé truc toa do dé so sanh. (kiém tra lai nghiém
ding bang 1énh dsolve)

@) y'=t+y,y(0)=1,1€[0,05], y(r)=2¢ ~1-1

(b) y'=t-2y,y(0)=11e[0,1], y(t)=%(2t—1+56_2')
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(c) y'=%,y(0)=l,te[0,l], y(t)=eT
Bai tip 4.5.  Xét hé phuong trinh Lorenz
dx

=2 = 10(y-
dt (y-%)
dy

= = 23x-y-
0 X—y—Xxz
dt rT3"

Tim nghiém gin ding cta hé trén sit dung RK4. V& dd thi ciia ca ba ham sb x(f), ¥(2),
z(?) trén ciing mdt hé truc toa do.
Bai tip 4.6.
1. Lap chuong trinh kiém tra tinh chéo trdi ciia mdt ma trin cho trudc
2. Lip chuong trinh thé hién phuong phép lap Jacobi giai hé dai s6 tuyén tinh Ax =
b trong d0, 4 13 ma trén chéo troi.
3. Lép chuong trinh thé hién phuong phép l3p Gauss-Seidel giai hé dai s6 tuyén tinh
Ax = b trong d6, 4 1a ma tran chéo troi.

4. Thir nghiém cac chuwong trinh trén tim nghiém véi 5 budc 1dp voi

10 2 1 10 0
A=|1 10 2 |;b=|12|; x=|0].
1 1 10 8 0
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