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PHAN 1 - LAP TRINH MATLAB

BAI THUC HANH SO 1
CHUONG 1. MATLAB CO BAN

1.1  Biéu thirce MATLAB
Bai tap 1.1. Tinh bang tay cac biéu thirc sau roi thir lai bing MATLAB:

1. 10/2\5-3+2*4 5. 2+f|oor(6/11)/2—3
2. 372/4 6. 2-+ceil(—6/9)-3
3. 3N272

7. fix(-4/9)+fix(3*(5/6))
4. 2+round(6/9+3%2)/2-3

Bai tap 1.2. Cho a=36,b=15. Tinh bang tay cac biéu thirc sau rdi thir lai bang

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

Thr lai vai cac cap gid tri (a,b) khac.

Bai tap 1.3. Du doan két qua nhiing phép toan sau, giai thich va kiém tra lai bang

MATLAB:
1.1 & -1 4. 0 <= 02 <= 04
2. 13 & -6 5. 5 >4 > 3
3.0 < 20 6. 2 > 3 & 1
1.2 Vector va ma trian
Bai tip 1.4. Nhap vao vector x=[3 1 5 7 9 2 6], du doan két qud clia céc
dong 1énh sau va thir lai bang MATLAB:
1. x(3) 5. x(6:-2:1)
2. x(1:7) 6. x([1 6 2 1 1))
3. x(1:end) 7. sum(x), min(x), max(x).
4. x(1:end-1)



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

thich két qua ctia cac dong Iénh sau:

1. x>y 5. y>=X 9. (x>y)l(y<x)

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

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

Bai tiap 1.6. Cho hai vector a= [l 0 2] va a= [0 2 2] xac dinh gia tri ctia cac

biéu thirc 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 (xéac dinh gia tri cubi cta a)
4. a<b<b

Baitap 1.7. Cho x=1:10vay=[3 1 5 6 8 2 9 4 7 0], dudoénkétqua

cac dong lénh, giai thich va thir lai bang 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)

Baitap1.8. Cho A=[2 7 9 7; 3 1 5 6 8 1 2 5], x=[1L 4 8], va

y=[2 1 5]. Xét xem dong lénh nao hop 1¢, du doan két qua, giai thich va thir lai

biang MATLAB:
1L [xy'] 5. A(:)
2. [xy] 6. [A;A(end,:)]
3. A(:.[14]) 7. A(L:37)
4. A([2 3],[3 1)) 8. [AA(L:2:)]

Bai tdp 1.9. Cho x=[2 -5 1 6]. Viétcac Iénh thuc hién:
1. Cong thém 16 vao tat ca cac phan tir.
2. Cong thém 3 vao tt ca cac phan tir ¢ vi tri 1&.

3. Lay can bac 2 cua tat ca cac phan tir ¢ gia tri duong.



4. Binh phuong tat ca cac phan tir.

Bai tip 1.10. Tao vector X = randperm(35) (tao ngau nhién mot hoan vi tir 1 dén 35).
Viét cac lénh dé tinh ham sau sir dung chi sé logic:

2 X< 6;
y(x)=< x—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 cac gia tri dwong thanh 0.
2. Chuyén cac bdi sd cua 3 thanh s 3.
3. Nhan cac gia tri chan voi 5.

4. Chuyén cac gia tri nho hon trung binh cong thanh 0.

Bai tap 1.12. Cho cac vectorcot x=[3 2 6 8],y=[4 1 3 5]

Lay tong cac phan tir ciia X thém vao timg phan tir ctia y.
Lily thira mdi phan tir ctia X v&i s6 mii 13 cac phén tir ctia Y tuong tng.
Chia cac phan tir twong Gmg cta y cho x.

Nhan cac phan tir twong ing ctia X va y va gan két qua cho vector w.

ok 0 Dd PR

Tinh x.*y—w
6. Tinh tich vd hudng ctia x va y.
Bai tap 1.13. Cho x:[l 4 8],y:[2 1 5] va A:[3 1 6 5 2 7]. Xeét

xem dong 1énh nao hop I¢, du doan két qua va thir lai béng MATLAB:

1. x+y 4. A-[x"y]
2. X+A 5 A—3
3. X4y

Baitdp 1.14. Cho A=[2 7 9 7; 3 1 5 6, 8 1 2 5], dudoankétquacac
lénh, giai thich va thir lai bang MATLAB:
1. A 4. sum(A,2)
2. sum(A) 5. [[A; sum(A)] [sum(A, 2);sum(A(:))ﬂ
3. sum(A’)

Bai tap 1.15. Tao ma trin A vudng c& 4 c6 gié tri nguyén ngiu nhién nam trong khoang

[-10, 10], sau do:



1. Cong thém 10 vao cac phan tir ciia dong 1 va dong 2 ciia A, gan két qua cho B.
2. Cong thém 10 vao cac phan tir cia cot 1 va cot 4 cua A, gan két qua cho C.
3. Tinh nghich dao ctia cic phan tir khic 0 ciia A, gan két qua cho D.
4. LAy can bac hai ciia moi phan tir duong cta A, gan két qua cho E.

Bai tap 1.16. Cho ma tran A=[2 4 1. 6 7 20 3 5 9], viét cac lénh

MATLAB:
1. Gén cho vector x dong thir nhit cta A.
2. Géan choy hai dong con lai cta A.
3. Tim phan ti 16n nhét va nho nhét ctia ma tran A,
4. Tinh tong tit ca cac phan tir cia A.

Bai tap 1.17. Nhap vao hai ma trin:

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

Thuc hién:
1. Tim ma tran X sao cho cho X *B = A.
2. Tim ma tran X sao cho cho X *A = B.
3. Xoa cot thir 2 ciia ma tran A.
4. Thém cdt thir nhit ctia ma tran B vao sau cot cudi ciia ma tran A.
1.3 V&do thi
Bai tap 1.18.
1. V& dd thi cua ham $b y =X+sinXx theo bién x trong d6 x=-x:0.1: 7, sau do
thém tiéu dé cho db thi va gan nhan cho cac truc toa do.
2. V& do thi cia ham sb y= x?sin x theo bién X trong d6 X=—x:0.1: 7, sau do
thém tiéu dé cho db thi va gan nhan cho céc truc toa do.
Bai tap 1.19. Nhap vao cac 1énh sau dé dinh nghia va vé dd thi ham g (X) = exp(x) :
syms X
g = exp(x)
ezplot(g)

Sau d6, diéu chinh lai mién xac dinh bang cach nhap: ezplot (g, [-2, 2]) .



Bai tap 1.20. V& dd thi cac ham y=sinx, y=sin(x+7z/2), y=sin(x+xz/3) trén
cung mot hé truc toa dd véi vector x = linspace(0, 2*pi).
Bai tap 1.21.
1. Nhap 1énh sau va xem két qua:
Syms X y;

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

2. Kich vao [Tools], sau dé kich vao [Rotate 3D|. Trd vao db thi, dung chudt trai

gilt va quay anh theo y ban.
3. Sir dung I¢nh ezmesh v& 46 thi ham sé f (x,y)=x*—y* véi x,y €[-2,2]
4. V& do thi hamso f(x,y)=sin X°*cosy st dung mién mic dinh
Bai tap 1.22.
1. Nhap vao cac dong 1énh sau:
[X, Y] = meshgrid (-1:.2: 1);
L=X"N2-Y"2
contour(2)
Nhan xét vé nhan cua cac truc toa do. Hay thir lai bang Iénh contour(X, Y, 2)
2. Tht cac 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)



BAI THU'C HANH SO 2
CHUONG 2. SUDUNG SYMBOLIC MATH TOOLBOX

Bai tap 2.1.  Tinh céac gi6i han sau:

1. Iim(sin\/x+1—sin\/§) 4 fim Lo COSX

X—>+00 ) XS 7T X2
. sinx—sina

2. lim———— . log(cosax)
X—a X—a 5. lim———~

x-0 log (cosbx)

. sin3x

3. lim—=
x—=7z SIN4X

Baitdp 2.2.  Cho f(x)=x"+3x*-3x+7.
1. Tinh dao ham f'(x).
2. Tinh cac gia tri f (4), f (4) dung 1énh subs.
3. Sir dung lénh solve dé tim tat ca cac diém t&i han cia ham f (x).
Bai tap 2.3. Tim tat ca cac nghiém thuc ciia phuong trinh X =4sinXx bang céach sir
dung 1énh fzero.
Bai tip 2.4. Tinh gia tri ciia cac tich phan sau bang cach sir dung ca hai 1énh int va

quadl:
1. J' 1+sin? xdx 2. J' 1+sin” xdx.
0 0
Bai tip 2.5. Chimng minh rang cac ham sau day 1a nghiém cta phuong trinh vi phan
tuong tng (st dung 1énh simplify néu can).

1 y=1+e72 yiyty—t

3. y=10-t?/2, yy'+ty =0.
4. y=Inx, (2ey — x) y'=1. Nhic lai, trong MATLAB, In(x) 12 log(x).
5. y=e'cos2t, y"-2y'+5y=0.
Bai tap 2.6. Xac dinh bién doc 1ap, str dung 1énh dsolve tim nghiém tong quat cta cac

phuong trinh. Tiép d6, sir dung 1énh subs dé thay thé hang s6 tich phan C1 = 2. Cudi

cung, st dung 1énh ezplot dé vé& cac ham két qua.



1. y'+ty=t 3. yy+ty=0 5. y+y?=0
2. (x+y2)y':y 4. x(y'-y)=e*
Bai tap 2.7. Xéc dinh bién doc 14p, sit dung 1énh dsolve tim nghiém ciia cac bai todn
gi4 tri ban dAu. Sir dung 1énh ezplot dé v& céc ham két qué trén céc khoang twong tmg.
1 y'+ty=t, y(0)=-1, [-4,4] 4. x(y'-y)=e*, y(1)=4e, [0.0011].
2. y'+y*=0, y(0)=2, [0,5] 5. yy'+ty=0, y(1)=4, [-4,4]
3. (x+ yz)y'z y, y(0)=4, [-4,6]

Bai tap 2.8. Chumng to rang:

1. Himsd z= yln(X2 — y2) thoa man phuong trinh 1Q+lg = iz
XOX yoy 'y
2. Himsd z= y; sinY. thoa man phuong trinh x? g+ Xy@ =yzZ.
X OX oy
Bai tap 2.9. Tinh cac tich phan boi:
11 4y X2
1 IJ(X+ y)dydx 3. H'eX/ﬁdxdy 5. I 'ficosldydx
0x2 10 azo X X

X
j y2xdydx 4.

x2

N
O N
O ey
—— N

T(x+ y2+23)dzdydx 6. ji
11 0

Z X
” xydzdydx
00

Bai tap 2.10. Tinh tong cta cac chudi hi ty:



Dbai hoc Bach khoa Ha Noi Vién Toan tng dung va Tin hoc

BAI THUC HANH SO 3
CHUONG 3. LAP TRINH MATLAB

Bai tap 3.1.
1. Tao mot thu tuc MATLAB v6i tén ‘testl.m’ thuc hién cac cong viéc sau:
a. Xoa tit ca cac bién trong bd nhd.
b. Tao mot vector hang x =1:0.1: 10;
c. Tinh y=sinx—cosx.
d. V& do thi cua y theo dbi x.
2. Viét thém céc cht thich va luu chuong trinh cua ban vao trong thu muc lam viéc.
Sau do:
a. Kiém tra va g& 16i néu co.
b. Hién thi cac chii thich bang lénh >> help testl
Bai tap 3.2.
1. Tao mot ham tén “test2.m’ véi bién dau vao (input) X va bién dau ra y tinh toan
va hién thi trén man hinh.
a. Tinh y=sinx—cosx
b. V& do thi ciia ham y theo d6i X.
2. Viét thém céc chd thich va luu chuong trinh ctia ban vao trong thu muc lam viéc.
Sau do6:
a. Kiém tra chuong trinh véix =1: 0.1 : 10 va g& 18i néu co.
b. Hién thi cac chii thich bang lénh >> help test2
3. Giai thich sy khac nhau gitra thu tuc va ham.
2

\ . . > 1 ..
Bai tap 3.3. Tinh gan ding s0 7 su dung két qua sau: ry Z_z Vi sai so la le-
n=1 N

12 thi can it nhit bao nhiéu sé hang?
Bai tap 3.4. C6 mot thuat toan khac dé tinh gan dung sé 7 nhu sau:

1. Pita=1b=1/2,t=1/4, x=1.

2. Lap lai quy trinh duéi day cho dén khi |b—a| <&, & la sai sb cho trude:



Dbai hoc Bach khoa Ha Noi Vién Toan tng dung va Tin hoc

y=a
a=(a+b)/2
b=sqrt(b*y)
t =t—x*(y—a)2
X=2%*X
3. Turcacgiatria, b, t, udc luong gia tri 7 bdi cong thirc
Pi_est=((a+b)"2)/(4*t)
Hay viét chuong trinh MATLAB thé hién thuat toan trén. Can bao nhiéu budéc lap dé thu
duoc sai s6 1a 1e-8, 1e-12? So sanh véi thuat toan trong Bai tap 3.3.
Bai tip 3.5.  Viét cac chuong trinh tinh n!, (2n—1)!, (2n)!!
Bai tap 3.6.  Diy Fibonaci 1a day sb dugc xac dinh nhu sau:

R=F=1 F,=F,+F,, n>3

1. Tinh 10 s6 hang dau tién cua diy Fibonaci

2. Vi 50 s6 hang dau tién cua ddy, tinh ty s6 = n,
n-1

. : . < Y S, 1++/5
Nguoi ta chirng minh dugc rang day ty so nay tien téi ty I¢ vang p = T\f

Kiém dinh diéu nay qua két qua cta ban.
Bai tap 3.7.  Pa thirc Legendre dugc dinh nghia theo cong thire truy hoi sau:

(N+1)Py,1 (x)=(2n+1) xR, (x)+nP, 4 (x) = 0.

2
voi By(x)=1, R (x)=x, P(x)= 3 2_1. Lap chuong trinh tinh da thirc Legendre bac

n, két qua luu dudi dang vector hé sé.

Bai tip 3.8.  Pa thirc Chebyshev duoc dinh nghia theo cong thirc truy hdi nhu sau:
T (X)=2nT, () =T, 1 (X).

Véi To(X) =1 Ty(X)=X, lap chuong trinh tinh da thirc Chebyshev béc n, két qua luu

duéi dang vector hé sd.

Bai tap 3.9. Viét chuong trinh tinh tién dién cia mot gia dinh biét rang gia dién thay

doi phu thudc vao sb dién tiéu thu n theo quy dinh sau:

10



Dbai hoc Bach khoa Ha Noi Vién Toan tng dung va Tin hoc

e MGJi sb dién (Kwh) co gia 500d néu n <100.

e MGJi sb dién c6 gia 700d néu 100 < n < 200.

e MGJi sb dién c6 gia 1000d néu 200 <n <500.

e MGdi sb dién c6 gia 1200d néu n > 500.
Ddng thoi néu n <0 thi in ra khong hop 18, néu n > 500 thi in ra tdng sé tién kém theo
cau ‘Han ché sir dung dién.’
Bai tap 3.10. Viét chuong trinh MATLAB tim nghiém thyc ciia phuong trinh bac hai
ax’ +bx+c=0. Ap dung dé giai cac phuong trinh x*—3x+2=0; x> +2x-1=0,
Kiém tra lai két qua bang cach tinh tay hodc dung ham roots cia MATLAB.
Bai tap 3.11. Viét chuong trinh véi input 1a mot sé nguyén dwong n, output 13 hai s6

n nq1o,

S1, S2 trong d6 S, = kZ;k, S, = ;F Ap dung tinh véi n =2012, sir dung format long
dé in ra két qua.
Bai tap 3.12. Viét chuong trinh tinh cin bac hai ciia a theo sai sb cho trudc & theo

cong thuce 1ap Newton:

e Chon X :%.

, A s 1 a
e Su dung cong thuc 1dp: X, 4 == X, +— | .
2 X
2 X0, — X
e Diéu kién dung: %<g.
Xn

Bai tap 3.13. Viét chuong trinh tinh gan dtng cin bic ba cua a véi sai s6 cho trude &

theo cong thure 1dp Newton:

e Chon X :%.

e Su dung cong thuc 1dp X4 = %(ZXH +

3| @
N—e

|Xn+1 - Xn| <

%o

e Diéu kién dimng: £.

11



Dbai hoc Bach khoa Ha Noi Vién Toan tng dung va Tin hoc

n
Bai tap 3.14. Viét chuong trinh MATLAB tinh tong Z% bang cach str dung ma vo
k=1

hudng va ma vector hoa. So sanh thoi gian chay cua hai cach trén.

12



Dbai hoc Bach khoa Ha Noi Vién Toan tng dung va Tin hoc

BAI THU'C HANH SO 4
CHUONG 4. LAP TRINH MATLAB

X| Xg X - X,
Yl Yo Y1 Yn

1. Lap chuong trinh thé hién viéc tim da thic nodi suy Lagrange, Newton tién,

Bai tdp 4.1. Giasrhamsb y= f (X) cho dudi dang bang:

Newton It ctia ham sé trén.
2. Chay thtr chuong trinh véi bo dit liéu dau vao: x=0:3, y=[-5 -6 -1 16]
3. Dung lénh u = sym(‘x’) dé tim da thtc noi suy duéi dang cong thirc giai tich.
Bai tip 4.2.  X¢ét phuong trinh f (x)=0.
1. Véi gia thiét ham s f(x) thoa mén cac diéu kién ctia phuong phap tiép tuyén, hdy

1ap trinh thé hién phuong phap trén theo cong thire lap

Xnag = X — (%) n=12,..

F06)

2. Thir nghiém chuong trinh trén trong viéc tim nghiém gan ding cta phuong trinh

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

Xp = Xn1

phat X, =—11, tim nghiém X, sao cho sai s6 twong doi <le-5.

Xn1
Bai tip 4.3.  Xét phuong trinh f (x)=0.

1. Véi gia thiét ham s f(x) thoa mén cac diéu kién ctia phuong phap day cung trén
khoang phan ly nghiém (&, b), hdy lap trinh thé hién phuong phap trén theo cong
thire lap

) fla)

f (%)= f(d)

Véi (X%o,d)=(a,b) hodc (x,d)=(b,a) tuy thuoc vao ham f(x).

Xna1 = Xp

2. Thir nghiém chuong trinh trén trong viéc tim nghiém gan dang ctia phuong trinh

f(x)=x>-0.2x*-0.2x-1.2=0 trong khoang (11.5). Chon diém xuét phat

Xn — Xn1

X, =1.5, tim nghi¢m X, sao cho sai s twong déi <le-5.

Xn—l

13



Dbai hoc Bach khoa Ha Noi Vién Toan tng dung va Tin hoc

Bai tap 4.4.
1. Lap cac chuong trinh thé hién cic phuong phap Euler, Euler cai tién, RK4, vi du
theo dang sau:
function [ t, y] = euler(fun, t0, tn, y0, h)
end
trong d6 cac dit liéu dau vao:

fun: 1a ham vé phai

t0, tn: diém dau va diém cudi

yO0: gi tri ban dau

e h: budce ludi
va cac dir liéu dau ra 1a cac mang t, y chira ludgi va gia tri ham nghiém tai nit ludi
tuong ng.

2. Thu nghi€ém cac chuong trinh trén véi cac bai toan cu thé. V& d6 thi nghiém )
va nghiém dung trén cung mot hé truc toa do dé so sanh. (kiém tra lai nghi¢m
dung bang 1énh dsolve)

@ y'=t+y, y(0)=1Lte[0,05], y(t)=2¢"-t-1

(b) y'=t-2y,y(0)=11te[01], y(t):%(Zt—l+5e‘2t)

2
(©) y':%y, y(0)=1te[01], y(t):eT
Bai tap 4.5.
1. Lap chuong trinh kiém tra tinh chéo trdi ctia mot ma tran cho trudc
2. Lap chuong trinh thé hién phwong phap lip Jacobi giai hé dai sb tuyén tinh Ax =
b trong do, A 1a ma tran chéo tri.

3. Thir nghiém cac chuong trinh trén tim nghiém véi 5 budc 1ap voi

10 2 1 10 0
A=11 10 2|, b=|12]; x=|0|.
1 1 10 8 0

14
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1.2

1.3

14

1.5

1.6

2.1.

2.2.

PHAN Il - PHUONG PHAP TiNH

CHUONG 1. SAI SO
Do trong luong cua 1 dm? nude ¢ 0°C nhan duge p =999.847 +0.001 (9). Hay
xac dinh sai sb tvong ddi giéi han ciia phép do trén.
Lam tron nhitng sé sau dén 3 chit s6 c6 nghia, xac dinh sai s tuyét d6i va sai sd
tuong ddi cua cac s6 xép xi nhan duoc.
a) 2.1514 b) 0.16152 c) 0.009922

Xéc dinh s0 céc chir s6 tin tudng cia cac sé sau biét sai s6 twong doi tuong ung

cua chung.

a) a=1.8921, Ja=0.1x10" d) a=0.2218, sa=0.2x10"
b) a=0.000135, da=0.15 e) a=0.11452, 5a=0.1%

c) a=22351, oJa=0.1 f) a=48361, oJa=1%

Do chiéu dai ciia mot cay cau va mot chiée dinh tén, ta thu duoc két qua twong tng
12 9999cm va 9cm. Gia sir cdy cau va chiéc dinh co d6 dai thuc té 1an luot 1a
10000cm va 10cm. Tinh sai s6 tuyét d6i va sai s6 twong ddi cta cac gia tri do duoc
O trén.

Canh ctia mét hinh 14p phuong do duoc 1a 8cm bang thude do vach chia dén
0.01cm. Hoi sai s6 twong ddi va sai sd tuyét d6i khi tinh thé tich cia hinh hop 1a
bao nhiéu?

Cho ham s6 u= In(Xl + X% ) Hiy xac dinh gia tri cua ham sé tai
% =0.97, x, =1.132. Hay xéc dinh sai s6 tuyét d6i va sai s6 twong doi ctia u biét

moi chir sO ctia X1 va X2 déu la cac chir so tin tudng.

CHUONG 2. GIAI GAN PUNG PHUONG TRINH f(x) =0
Tim nhitng khoang céach ly nghi¢ém thyc ctia cac phuong trinh sau:
a) x*—4x+2=0 b) sinx—x=0.
Str dung phuong phap chia doi tim nghiém ctia cic phwong trinh sau véi sai s6 cho
phép 14 Ax =0.5x1072.
a) x°-15x*+058x-0.057=0.  b) 0.1e*—sin®x+05=0, xe[-57,57]
15



Dbai hoc Bach khoa Ha Noi Vién Toan tng dung va Tin hoc

2.3. Sir dung phwong phap lap don giai cac phuong trinh dudi day vai sai s6 0.5x107
a) X*+3x*-1=0 b) x?+4sinx—1=0. c) 1.4%—x=0.

2.4. Cho phuong trinh 2* —5x+sinx=0 va khoang cach li nghiém [O, 0.5]. Dung
phuong phap tiép tuyén tim nghiém xap xi sau 5 budc lap va danh gia sai sd.

2.5. Giai gan ding phuong trinh x°-2=0 bang cach sir dung phuong phap day cung

véi sai s6 107°,

CHUONG 3. MOT SO PHUONG PHAP GIAI HE PAI SO TUYEN TINH

3.1 Tinh chuin theo hang, theo cdt va chuan Euclid ctia cac ma trin sau:

89.13 -13.59 23.46 10 2 3
a) | 214 127 2135 b)|3 1 1
246 -81.70 -25.28 22 1 0

3.2 Giai hé phuong trinh sau bang phuong phap Gauss-Jordan:

X, + X — 33X + 3%, = 6
X1 — 2% — X3 = 2
X, + X3 + 2%, = 12

2%, — 3X, + 2Xg = 6

3.3 Sir dung phuong phap lip don giai gan dung hé phuong trinh sau véi 3 1an lap va
danh gia sai s6.
3% — 0Ix, — 02x;3 = 7.85
0.1x, + 77X — 03x = 193
03x - 02x, + 10x; = 714

3.4 Cho hé phuong trinh

250x, - 1650x, + 7.40x; = 2.86
3.00x, + 1156x, + 27.90x, = 9.85.

a) Kiém tra diéu kién hoi tu ctia phuong phap lap don.
b) Tinh dén xip xi x) bang phuong phap lap don véi vector ban dau la

x®) = (1040 0.11 0.27)' va danh gi4 sai s cho X
16
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3.5

4.1

4.2

4.3

4.4

4.5

C) Dé dat duoc sai s6 10 can thuc hién bao nhiéu lan lap néu xuit phat tir vector
x% nhu & ¥ b).
Giai hé phuong trinh dudi ddy bang phuong phap lip Jacobi vé6i 3 1an 1ap va danh
gi4 sai so:
XX + X, 4+ 02X =

03% + 2% + 2% =

CHUONG 4. XAP XI HAM SO

Cho da thuc P(x)= 7x°% —8x° +7x° +18x% —9x—20. St dung lwoc dd Horner
thuc hién cac nhiém vu sau:

a) Tinh gia tri da thirc tai x = 1.

b) Xac dinh da thic thuong va sé du ctia phép chia da thire P(x) cho (x — 2).
Cho da thuc

P(X) =1+3x+4x(x—1)-7x(x-1)(x—2)+5x(x-1)(x—2)(x—3).

Str dung luge d6 Horner dua da thirc P(X) vé dang chinh tic.

Cho bang gia tri ham y = log X nhu sau:

X 2.0 2.2 2.3 2.5

y=logx | 0.30103 0.34242 0.36173 0.39794

a) Xay dung da thirc ndi suy Lagrange vdi bang dir liéu trén
b) Tinh gia tri gan ding gia tri ciia ham s tai diém x = 2.03. Panh gi4 sai s6.
Dan s6 My (DS) tir ndm 1920 dén ndm 2000 dugc cho trong bang dir liéu dudi day

v6i don vi tri€u nguoi:

Nam | 1920 1930 1940 1950 1960 1970 1980 1990 | 2000

DS 106.46 | 123.08 | 132.12 | 152.27 | 180.67 | 205.05 | 227.23 | 249.46 | 205.05

Str dung da thtic noi suy Lagrange dua trén dit liéu tir nam 1920 dén nam 1990 dé
du doan dan s6 ndm 2000 va so sanh véi két qua thuc té.
Nong d6 oxy hoa tan trong nudc bién phu thudc vao nhiét dd dugc cho trong bang:

17
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4.6

4.7

4.8

T (°C)

0 8

16

24

32

40

O (mg/l)

14.621

11.843

9.870

8.418

7.305

6.413

Str dung nodi suy Newton udc tinh lugng oxy trong 1m? nude bién & nhiét do 27°C

13 bao nhiéu? So sanh voi két qua chinh xé4c 13 7.986 mg/1.

Su dung cong thirc ndi suy Newton tién va lui c6 mée cach déu dé tinh gan ding

gia tri ham sd y =sinx tai x =12° va danh gi4 sai s6 biét bang dir liéu nhu sau:

X 10° 150 20° 250 30°
y=sinx | 0.1736 0.2588 0.3420 0.4226 0.5
Cho bang dit lidu:
X 0 1 2.5 3 35 4
y 2 54375 | 7.3516 | 7.5625 | 8.4453 | 9.1875

Str dung da thic ndi suy Newton tinh gin dung gia cua y tai x = 3.2,

Gia tdc trong truong & do cao y so voi mit dat duoc cho trong bang sau:

y (m)

0

30000

60000

90000

120000

g (m/s?)

9.8100

9.7487

9.6879

9.6278

9.5682

a) Biéu dién cac diém dir liéu trén miat phang va dua ra lya chon cta dang ham g

phu thudce theo y.

b) Tinh g & do cao y = 55000m bang phuong phap binh phwong t6i thiéu voi dang

ham lya chon ¢ cau a).

4.9 Dir liéu sau cho biét mdi quan hé giita d6 nhdt y ctia dau SAE70 va nhiét do t:

5.1 Tinh gan dung dao ham ctia ham s6 y=e* tai x=1.5, 2, 2.5 va danh gi4 sai s6

t (°C)

26.67

93.33

148.89

315.56

y (N.S/m?)

0.35

0.085

0.012

0.00075

Tim ham thuc nghiém dang y = ae™.

CHUONG 5. TINH GAN PUNG PAO HAM VA TICH PHAN

dua vao bang gia tri sau:

18
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5.2

5.3

5.4

5.5

X 1.5 2 2.5

y 4.481 7.389 12.182

Str dung cong thirc hinh thang tinh gan dang tich phan
2
| = j VX +1dx
1

v6i 4 chir s6 dang tin sau dau phay.

3.1 X3
Chotichphén I = | —dx.
21X~

a) Tinh gan dung tich phan | bang cong thirc hinh thang véi budec h=0.1.
b) Panh gia sai s6 cia gid tri gan dung tim duoc.

Str dung cong thirc Simpson tinh gan dung tich phan
2
| = [VeX+2dx
0
v6i 10 doan chia va danh gia sai s6 cua két qua tinh dugc.
2
Cho tich phéan | = Ix3l8x+3dx. Dung cong thirc Simpson xac dinh s6 doan chia
1

toi thiéu dé sai so khong vuot qua 1078, Tinh xap xi | véi so doan chia tim duoc.

CHUONG 6. GIAl| GAN PUNG PHUONG TRINH VI PHAN THUONG

6.1

6.2

Giai gan ding phwong trinh vi phan

Y o 112%2 - 20x 485
dx

trong doan [0,4] v6i bude ludi h=05 va diéu kién Cauchy y(O):l bang
phuong phap Euler hién.

St dung phuwong phap Euler cai tién giai gin dung bai toan Cauchy

y'= X—;’ y(1) =1 trén doan [LL1.5] véi bute lusi h=0.1.

19



Dbai hoc Bach khoa Ha Noi Vién Toan tng dung va Tin hoc

6.3 Cho bai toan Cauchy y'=4e*® -05y, y(0)=2. Giai gin ding bai toan bing
phuong phap Euler cai tién trén doan [O, 4] v6i budce ludi h=0.5.

y'=xy>+3 % +15x-1

6.4 Xét bai toan Cauchy
y(1)=0.25.

Dung cdng thirc Runge-Kutta 4 tinh gan dang y tai x = 1.2 véi budc h = 0.2.
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