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CHUONG 1

Matlab cc ban

1.1 Gidi thiéu Matlab

Matlab 1a mot ngon ngit lap trinh cap cao duge st dung rong rai trong moi
truong hoc thuat va cong nghé. Matlab duge xem la lyga chon wu tién vi
c6 kha nang hd trg tdi wu cho viée nghién citu ciing nhu day hoc déi véi
cac mon toan hoc, ki thuat va khoa hoc. Matlab dugc viét tat ttt MATrix
LABoratory do muc dich ban dau ctia Matlab 13 xay dung nén mot cong cu
ho trg viéc tinh toan cac ma tran mot cach dé dang nhat.

Mot trong nhiéu 1y do khién nguoi st dung thich diing Matlab chinh 1a
ché do tuong tac (interactive mode). O ché do nay, sau khi go cau lenh va

thue thi, két qua sé duge in ra ngay trong cita s6 dong léenh (command win-
dow).

Tuy nhién, néu ngusi diing chi can thyc thi cau lenh nhung khong can in két
qué ra cita s6 dong lénh, ta théem dau cham phay (;) ngay sau cau lenh.
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1.1 Gidi thicu Matlab 5
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Hon nita, ¢ bén trai man hinh, ngusi dimng c6 thé thay 3 tab Current di-
rectory, Workspace va Command history. Trong do6,

e Current directory: thé hien thu muc dang lam vieéc. Khi muén hye thi
mot tap tin .m nao dé, nguoi diing phai chac chan rang tap tin .m phai
duge nhin thay trong tab nay.

e Workspace: chita danh sach cac bién da duge khai bao va stt dung trong
chuong trinh. O tab nay, nguvi ding c6 thé doc duge tén bién, gid tri,
kich thudc ctia bién, ... .

e Command history: chita danh sach cac cau léenh da duge thuc thi trong
ctta s6 dong lénh (command window). Ngudi ding c6 thé nhap doi vao
mot lenh bat ki dé chuong trinh thic hien lai lenh dé. Hodc ngusi ding
c¢6 thé dung phim mii tén len (), xudng (|) trong ctia s6 dong lenh dé
tim lai cac lénh ma chuong trinh da thuyc thi.
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1.1 Gi6i thisu Matlab 6

Bén canh d6, Matlab van duy tri ché do kich ban (script mode) hd trg cho
ngudi diing khi 1ap trinh cdc ham hay chuong trinh tit don gian dén phic tap.
Cac cau lenh sé duge luu trong mot tap tin ¢6 dudi .m (vi du: example.m)
va duge thyce thi mot lan khi chuong trinh khéi chay.

Dé tao mot tap tin .m, ngudi ding vao File chon New — M-File hay nhan

?j
vao biéu tugng nam trén thanh MATLAB Toolbar.

Trong Matlab, khi mudén viét mot dong chi thich, ta dat dau phan tram
(%) & dau dong. Tien 1gi hon, ta c6 thé sit dung phim tat Ctrl+R dé bién
cac dong da chon tré thanh chi thich va Ctrl+T dé loai bd ky hieu cha
thich trudc cac dong cha thich.

[ = Editor - C:\Users\Bibi\Desktopl\example.m - - 9 —— - é@ﬁ
File Edit Text Go Cell Tools Debug Desktop Window Help 'u|?| 4
NESH|{MB920¢ |- Aesf k-0 8M0E BE | suk sue | BHDA=O
;"%E%|—.1.U ;+|+.l.1 x|%9§%9§|ov
i % Day la dong chu thich [
P i var =1
s num = var*lD;|

script Al EE R
“—
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1.2 Phép toan, bién, vector, ma tran 7

'3
Dé thyc thi mot tap tin .m, ta nhan vao biéu tugng nam trén thanh
Editor Toolbar hoac st dung phim tit F5. Tuong tit nhu cidc ngon ngit 1ap
trinh khac, & ché do kich ban, Matlab cfing hé tr¢ cong cu debug gitip ngudi
diing kiém tra chuong trinh ctia minh titng buéc nham phat hién 16i sai trong
qué trinh viét.

1.2 Phép toan, bién, vector, ma tran

1.2.1 Bién

Trong ngon ngtt 1ap trinh Matlab, mot bién (variable) dugce khai bao va khéi
tao thong qua cau lénh gan.

>>num = 98

num =
98
>>pi = 3.1415926535897931
pi =
3.1416
>>msg = ’Good morning’
msg =

Good morning

Tén bién bao gom cac ky tu chit, s va ky hieu gach duéi (). Ten bién
phai bat dau bang ky tu chit va c6 do dai tuy thich. Tuy nhién, Matlab chi
ghi nh6 31 ky tir dau tien. Dong thoi, Matlab luon phan biét chit in va chit
thuong khi dat tén bién hofic tén chuong trinh.

Céac kiéu tén bién hop 1é: argl, no_name, vars, Vars
Khi tén bién duge dat khong hop lé, Matlab sé xuat hién thong bao:

>> 4rum = ’Forum’
??? 4rum = ’Forum’

Error: Unexpected MATLAB expression.
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1.2 Phép toan, bién, vector, ma tran 8

Néu tén bién chua dude khdi tao ma xuat hién khi chay mot dong léenh
nao do, Matlab sé xuat hién thong béo:

77?7 Undefined function or variable

Cha y: Trong ngon ngit lap trinh Matlab, méi bién khi khéi tao sé dugc
xem nhu mot mang. Néu bién c6 gia tri don thi mang c6 kich thuée 1x1. Néu
bién 14 ma tran hoiic vector thi kich thude ctia mang chinh 1a kich thudc cia
ma tran hoic vector d6. Day la mot diém khéac biet cia Matlab so véi céc
ngon ngit lap trinh khac. Dé lay kich thuéc ctia mot bién, ta sit dung ham
size().

>> size (num)

ans =

1 1
>> size(msg)
ans =

1 12

Ngon ngit lap trinh Matlab xem chudi ky tit nhu mang mot chiéu chita cac
ky tu. Do d6, kich thude ctia bién msg 1a 1 dong, 12 cot.

1.2.2 Phép toan

Matlab cung cap cac phép toan s6 hoc co ban nhu sau

Phép toan Dang dai s6 Matlab

Cong a+b a+b
Tru a—>b a-b
Nhan a*b axb
Chia phai a/b a/b
Chia trai b/a a\b
Liy thua a’ a'b
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1.2 Phép toan, bién, vector, ma tran 9

>> 1+2; 5-3; 2%4; 57 2%(10-4);
>>9/3
ans =
3
>> 9\3
ans =
0.3333

Hon nita, Matlab con hd trg mot sé6 ham s6 hoc don gidn nhu ham lam
tron round(), lam tron lén ceil(), lam tron xudng floor(), lay phan du mod(),
tim u6c chung 16n nhat ged(), tim boi chung nhé nhat lem(), va ham lay can
sqrt().

>> round(1.6)
ans =

2
>> floor(10.8)
ans =

10
>> mod(10,8)
ans =

2
>> gcd (45,30)
ans =

15
>> 1cm(45,30)
ans =

90
>> sqrt (9)
ans =

3

Ngoai ra con ¢ cac phép toan so sanh nhu bang (==), khac (~=), 16n hon
(>), nhé hon (<), 16n hon hodc bang (>=), v nhé hon hoac bang (<=).
Gia tri tra vé ctia biéu thitc so sanh sé bing 1 néu biéu thic ding va bing
0 néu bicu thiic sai.
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1.2 Phép toan, bién, vector, ma tran 10

>>1 ~= 2
ans =
>>5 == 10
ans =

Cudi cung la cac phép toan luan 1y bao gom and (&&), or (||) va not (!).
Mot s6 khac 0 duge xem 1a mot gia tri ding trong cac phép toan luan 1y clia
Matlab. Gia tri tra vé ciia cac biéu thic luan 1y tuong tu nhu biéu thic so
sanh.

>>n = 15
>>mod(n,2)==0 && mod(n,3)==
ans =

0
>>mod(n,2)==0 || mod(n,3)==
ans =

1

BAI TAP
1. Tinh bing tay cac biéu thiic sau, roi thit lai bang Matlab:
(a) 10 /2\5-3+2%4
(b) 3" 2 / 4
(c) 3
(d) 2—|—r0und( /9+3%2)/2-3
(e) 2 + floor(6 /11)/273
(f) 2 + ceil(-6 / 9) —
(g) fix(- 4/9)+f1x(3*(5/6))
2. Cho a=36, b=15. Tinh bing tay cac biéu thic sau, roi thit lai bing
Matlab:

(a) mod(a,b)
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1.2 Phép toan, bién, vector, ma tran 11

(b) rem(a,b)

(c) ged(a,b)
(d) lem(a,b)

Thit lai v6i céc cap gia tri (a,b) khéc.

3. Du doan két qua nhiing cau sau, giai thich va kiém tra lai bang Matlab

1.2.3 Vector

Vector la mot dang dac biét cia ma tran ¢6 mot dong hodc mot cot. Trong
cac ngon ngtt lap trinh khéc, sinh vién da duge lam quen vé6i vector thong
qua tén goi danh sach (list) hodc mdng mot chieu (1-D array).

Dé khéi tao vector dong chiia cac gia tri rdi rac, cac phan ti trong vec-
tor phai nam trong cip ngodc vuong ([]) va duge ngan cach nhau bdi khodng
trang hodc dau phay (,).

>>arrl = [1 2 3]

arrl =
1 2 3
>> arr2 = [0,-5]
arr2 =
0 -5
>> arr3 = [arrl arr2]
arr3 =
1 2 3 0 -5

Dé khéi tao vector dong chita cac gia tri lién tuc (mac dinh trong Matlab
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1.2 Phép toan, bién, vector, ma tran 12

1a 1) hodc cach nhau mot khodng gia tri nhat dinh (con goi 1a buée nhay),
Matlab st dung dau hai cham (:). Dong thoi, gid tri dau va cudi ciia vector
khong can thiét dat trong cap dau ngoac vuong ([]).

>>arrl = 1:5
arrl =
1 2 3 4 5
>> arr2 = [1:0.5:2]
arr2 =
1.0000 1.5000 2.0000
>>arr3 = 10:-1:6
arr3 =
10 9 8 7 6

Hon nita, dé tao mot vector réng - vector khong chita gia tri - trong Matlab,
chiing ta khai bao nhu sau:

>> emp_vect = []
emp_vect =

(]

Ngugc lai, dé tao ra vector ¢ot, ching ta can nghich dao vector cot bing
cach st dung dau nhay don (*) hoiic stt dung dau cham phay (;) dé ngan cach
gitta cac phan ti.

>> col_arr = [1:3]°
>> col_arr = [1;2;3]
col_arr =

1

2

3

Gi4 tri ctia mot phan tit tai mot vi trf bat ky trong vector dude truy xuat
thong qua chi s6. Trong Matlab, chi s6 luon bat dau tit 1 va c6 thé 1la mot
gia tri don hodc mot mang.

e Trich phan tit thi i: X (i)
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1.2 Phép toan, bién, vector, ma tran 13

e Trich nhiéu phan ti: X([danh sach vi tril)

>>arr = 10:-1:0
arr =
10 9 8 7 6 5 4 3 2 1 0
>> arr(5)
ans =
6
>> arr(1:3)
ans =
10 9 8
>> arr([10:-2:6])

ans =

1 3 5
>> arr ([7,8,11])
ans =

4 3 0

Dé x6a mot phan ti trong vector, ching ta sé gan phan ti dé véi vector
rong.

>> arr([2 5]) = []
arr =
10 8 7 5 4 3 2 1 0
>> size(arr)
ans =
1 9

BAI TAP

1. Chox =[315792 6], du doan két qué cac dong lenh sau va thit lai
bang Matlab
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1.2 Phép toan, bién, vector, ma tran 14

(e) x(6:-2:1)
(f) x([1 6 211])
(g) sum(x)

2. Chox=[1528901]vay=1[522600 2], gidi thich két qua cac
dong lénh sau

)

(h) x & (-y)
)
)

3. Cho 2 vecto a = [1 0 2] vi b = [0 2 2], xdc dinh gid tri cdc biéu thitc
sau. Kiém tra lai bang Matlab

4. Chox=1:10vay=[3156829 4 7 0], du doan két qua, giai thich
va thit lai bang Matlab

(a) (x > 3) & (x < 8)
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1.2 Phép toan, bién, vector, ma tran 15

(b) x(x > 5)

(c) y(x <=4)

(d) x((x<2) | (x>=28))
(€) y((x<2)| (x>=8))
(f) x(y < 0)

1.2.4 Ma tran

Trong Matlab, ma tran dai dién cho mang nhiéu chiéu c6 nhiéu dong va
nhiéu cot. Phuong thitc khai bao va khéi tao ma tran tuong tu nhu vector.
Tuy nhién, dé két thic mot dong trong ma tran, ching ta st dung dau cham
phay (;).

>mat = [1 2 3 ; 4,5,6 ; 7:2:11]

mat =
1 2 3
4 5 6
7 9 11

Dong thoi, Matlab ciing hd tr¢ mot sé ham cu thé dé khéi tao cdc ma tran
dac biét nhu sau

e Ma tran khong: zeros(sd dong, sd cot)

e Ma tran vuong khong cap n: zeros(n)

e Ma tran don vi: eye(n)

e Ma tran dudng chéo: diag([céac phan td trén dudng chéo chinh])

e Ma tran thyc ngau nhién trong khoang [0,1]: rand(sé dong, sé cot)
hosic rand (n) (ma tran vuong cap n)

e Ma tran toan s6 mot: ones(sé dong, s6 cot)

e Ma tran vuong mot cap n: ones(n)
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1.2 Phép toan, bién, vector, ma tran 16

>> zeros(1,2)
ans =
0 0
>> eye(2)
ans =
1 0
0 1
>> diag([3 4 5])
ans =
3 0 0
0 4 0
0 0 5
>> rand(2,1)
ans =
0.8147
0.9058
>> ones(2)

Tuong tir nhut vector, gia tri cia mot phan tif tai mot vi tri bat ky trong ma
tran dugde truy xuat thong qua chi s6 dong va chi s6 cot.

e Trich phan tit tai dong i cot j: A(i, )

Trich nhiéu phan tii: A([danh sich cic dong, danh sach cac cotl])

Trich duong chéo chinh ctia ma tran: diag(A)

Trich tat ca phan ti clia ma tran: A(:)

Trich tat ca phan ti tai cot i: A(:,1)

Trich tat cd phan ti tai dong j: A(j, :)
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1.2 Phép toan, bién, vector, ma tran

17

>> mat = rand(2,3)
ans =
0.1270 0.6324 0.2785
0.9134 0.0975 0.5469
>> mat (1,3)
ans =
0.2785
>>mat ([2],[1 3])
ans =
0.9134 0.5469
>>mat(:,2)
ans =
0.6324
0.0975

Cha y: Trong Matlab, chi sé cudi ciing ctia dong hay cot clia ma tran hoac

vector c6 thé dugc thay thé béi chit end.

L [z;y]

2. [2;y]

3. A(.[14))

4. A(123], 3 1))
5. A()

6. [A: A(end, )]
7. A(1:3)

8. [A; A(1:2,:)]

CuuDuongThanCong.com
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Chox=[148],y=[215,vaA=[2797:;3156;8125|]. Xét xem
dong lenh nao hop lé, du doan két qua, giai thich va thi lai bang Matlab
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1.3 Biéu thiic Logic

1.3.1 Cac toan tir logic

Mot biéu thic logic trong Matlab duge xay dung tit 6 toan tit quan heé la:
> <, >=, <=, == (s0 sanh bang), ~= (khong bang) va 3 toan tit logic: ~
(NOT), & (AND) va | (OR).

Két qua ctia mot biéu thic logic tra vé 1 néu biéu thic ding va 0 néu
biéu thiic sai. Néu phan tit so sanh 1a vec-to thi két qua sé 1a mot vec-to chita
cac gia tri 0 hoac 1.

Vi du 1.3.1. Thuyc hién cac cau lénh sau va nhan xét két qua

1. r=1;
r<=0.5

2. r=1:5;
r<=3

3. a=1:5;
b=[0 2 4 5 6];
a==
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Do uu tién cua cic todn tu

Do uu tien Toan tit

1. (A )A : ’

2. .

3. + - (dau) ~

4. A N A

5. + -

6. :

7. > < = <= == ~=
8. & (AND)

9. | (OR)

Vi du 1.3.2. Thuyc hién cac cau léenh sau va nhan xét két qua

1. a =1; b=2; c=3;
(bxb==4*axc)& (a~=0)

2. a=1:10
(a>=20) & (a<=20)

3. a=1;b=2;
(a~=0) | (b~=0) | ((a==0) & (b==0))

Dé mot biéu thiic logic trong sang va tranh nham 1an, ta nén sit dung cac
dau (, ). Thuc hién céc cau lenh sau va so sanh
r = 0.5;
0<r«<1
O<r) & (r<1)

1.3.2 Vec-td va biéu thic logic

Biéu thic logic cho phép truy xuat mot cach linh hoat dén céc thanh phan
cia mot vec-td hay ma tran.

Vi du 1.3.3.

l.x=[-102356749]

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


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

1.4 Lénh diéu kién va vong lap 20

2. x(x>0): xuat nhing gia tri duong clia vec-to z.
3. x(x>2 & x <=5): xuat nhiing gia tri théa 2 < z < 5.

4. Lenh x>2 cho két quala0 0 0 1 1 1 1 1 11 vec-to chita két qua so
sanh timg phan t tuong ng clia  véi 2 va x(x>2) sé xuat ra cac gia
tri 16n hon 2.

1.3.3 Cac ham logic: All, Any va Find

Mot s6 ham logic thong dung la: any, all, find

any: Kiém tra xem c6 ton tai mot phan tit ndo ciia vec-to thoa didu kien
khong? Néu c6 thi cho két qua 1a 1, nguge lai 1a 0. Vi du, any(x>0): kiém
tra xem c6 ton tai phan ti ndo clia vec-to x duong hay khong.

all: kiém tra tat ca cac phan tit clia vec-to c¢6 thdéa diéu kien khong? Két
qua 1a 1 néu dang. Vi dy, all(x < 5): tat cd cac phan ti clia x ¢6 < 5 hay
Khong?

Luu y: két qua ctia all va any la vo hudéng (1 hodc 0).
find: trd vé cac chi s6 clia mot vec-to thda diéu kién logic nao dé. Vi du,

A=1[124;45 6]
find(isprime(A)): xuat ra cic vi trf clia ma tran A c6 gia tri 1a sd nguyen t6.

1.4 Lénh diéu kién va vong lap

1.4.1 Lénh IF

Cu phap:

if Biéu thic diéu kién
Leénh thuc thi

end
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hoac
if Biéu thic diéu kién 1

Lénh thue thi néu Dk 1 ding
elseif Biéu thitc diéu kién 2

Lénh thuc thi néu Dk 2 ding

end

Vidu 1.4.1. Hoan vi x va y néu x > y

if x>y
temp = y;
y =X
X = temp;
end

Vi du 1.4.2. Bién luan s6 nghiém ctia phuong trinh az? +bz+c = 0, (a # 0)
delt = b 2 - 4x*axc;
if delt < O
disp(’PT Vo nghiem’);
elseif delt == 0
disp(’PT co nghiem kep’);
else
disp(’PT co 2 nghiem phan biet’);
end

Luu 9j: Néu cau lenh f duge dat trén 1 dong thi phai dung dau "," sau if. Vi
du, if x > 0, x = sqrt(x); end.

1.4.2 Lénh FOR

Cu phap:

for war = start : step : end
Lénh thuc thi

end

Vong lap véi bién chay la var bat dau tit start va két thic 1a end, moi bude
lsp sé tang mot bude nhay la step. step co thé Ia duong (vong lap tang dan)
hosic am (gidm dan). Néu khong chi ra step, budc nhay mic dinh la 1.
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Vi du 1.4.3. Xuat cac gia tri tit 1 dén 5 ra man hinh
for i=1:5, disp(i), end

Xuat cac gia tri chan tit 1 dén 10 theo thit ti nguge
for i=10:-2:1, disp(i), end

Vidu 1.4.4. Tinh giai thtan! =1x2x ... x(n—1) xn
n = 10;
fact = 1;
for k=1:n
fact = kxfact;
end

Ta c6 thé thay thé dung mot vec-to chay mot vong for:
for var = v, ..., end.

Vi du 1.4.5. Tinh tich tat cd cac phan ti trong vec-to a = [1 2 3 -2 4]
prod = 1;
for i = v, prod = prod*i, end

1.4.3 Lénh WHILE

Cu phap:
while Biéu thic diéu kién
Cac lénh thuc thi
end Céc lenh sé duge thuc hién khi nao biéu thic diéu kién con dang.

Vi du 1.4.6. Tim gia tri 16n nhat ctia n dé tong 12 + 22 + ... + n? bé hon
100.
S =1; n=1;
while (S + (n+1) 2) <100
n=n+1;
S=8+n2
end
[n, S]
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Vidu 1.4.7. x = 1;

while 1
xmin = Xx;
x = x/2;
if x == 0, break, end
end
xmin
Lénh while 1, ... sé tao ra vong lip vo han, dé ngit, ta diing lénh break.

S dung Break va Continue:

Break: Dung trong vong lip for hodc while, diing dé thoat khoi vong lip
tai vi trf n6 xuat hien. Néu c6 nhiéu vong lap 1ong nhau thi léenh break
c6 tac dung nhdy sang vong lap ké tiép.

Continue: Dung trong vong lap for hoac while, lénh continue cho phép
bé qua cac cau lenh ding sau n6 va chuyén sang budce lip ké tiép trong
cung mot vong lap.

1.4.4 Lénh SWITCH ...CASE

Cu phap:
switch Biéu thic diéu kién
case Gid tri thid 1
Khoi lénh 1
case Gida tri thd 2
Khoi lénh 2

otherwise
Khoi lénh n
end

Lénh switch sé lan lugt thue hién cac khoi lenh tuong tng véi ting gia

tri thit trong biéu thiic diéu kien. Biéu thic diéu kién phai c6 dang sé hodc
chudi.
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Vi du 1.4.8. Tinh chuan p ciia vec-to x
switch p
case 1
y
case
y = sqrt(x’*x);
case inf
y = max(abs(x));
otherwise
error(’p phat la 1,2 hoac inf’) ;

sum(abs (x));

N

end

1.4.5 Script va Ham

Script: La cac dong lenh Matlab dugc chita trong mot file c6 phan mé rong
1mn; file script ¢6 thé duge soan thao bang Matlab Editor hodc cac
chuong trinh soan thao khac. Dé thuc thi script chi can goi tén file
trong ciia s6 dong lénh ctia Matlab.

Ham: Cung la cac doan léenh Matlab duge soan thao trong file .m, ham
nhan cac tham s6 truyén vao, xit Iy va xuat ra gia tri. Ten clia ham
phai giéng nhu tén cla file .m, tranh dit tén ham trung véi cac ham
c6 sdn ctia Matlab. Dong dau tién ctia ham (trit phan cha thich) phéi
¢6 dang nhu sau

function [Cac gi& tri xudt] = Tén_ham(Cac gii tri nhiap)

Sau dong nay, cac dong chi thich bat dau bang dau % sé xuat hieén khi
goi lénh help tén_ham.

Vidu 1.4.9. Ham tinh gia tri thi n cia day Fibonnaci
function f = Fib(n)
F = zeros(1l,n+1);
F(2) = 1;
for i = 3:n+1
F(i) = F(i-1) + F(i-2);
end
f = F(n);

Luu tén file Fib.m.
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Vi du 1.4.10. Ham tra vé nhiéu gia tri

function [a b] = maxmin(x)

/» Ham tra ve gia tri lon nhat va nho nhat cua mang x
a = max(x);

b = min(x);

Luu tén file maxmin.m. Hai gia tri trd vé chita trong mang [a b].
Vi du 1.4.11. Ham khong c6 gia tri tra ve.

function circle(a,b,r)
% Ham ve duong tron tam (a,b), ban kinh r

t = 0:pi/20:2%pi;
x = a + r*sin(t);
y = b + r*xcos(t);

plot(x,y);
axis equal;

1.5 Vé do thi

1.5.1 Vé do6 thi trong 2-D

Lénh co ban:

plot(x,f(x))
Véi x: vec-to chita mién gia tri cia ham f. £(x): cac gia tri clia f ing véi z.

Vi du 1.5.1. Vé do thi y = sin(z) tu [0, 27]
x =0 : pi/100 : 2%pi;

y = sin(x);

plot(x, y);
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Ch thich trén do thi:

text(x, y, ’...’): dit mot cha thich (trong dau ’’) len do thi tai toa do
(z,y).

gtext (’...?):ddt cha thich len do thi, vi tri duge xac dinh béi click chuot.
title(’...?): tua dé ctia do thi.

xlabel(’...”): ghi nhan cho truc Ox.

ylabel(’...’): ghi nhan cho truc Oy.

hold on/off: bat / tat ché do cho phép vé nhicu do thi trong cing mot he
truc toa do.

Cac tuy chinh vé nét vé, dau va mau sac:

Lénh: plot(x,y,’Nét vé_DAu_Mau sic’)

Nét vé:
Net ve
AN F
A
L
- S ————

Dau (marker):

Pau

Ny + *h' / *hexagram’ *
Yot . A ‘
Nk * Y v
L1 F > ’
st/ 'square”’ O < >
*df /*diamond’ +

‘pf/ pentagram’ *
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Mau sdc: gom 8 tity chon 1a 't” - do, 'k’ - den, 'w’ - tréng, 'y’ - vang, ¢’ -
2, - 2 2 ~ -
cyan, 'b’ - xanh nuée bién, 'g’ - xanh 1a cay, 'm’ - tim.

Vidu 1.5.2.

x = 0:pi/20:2%pi;

plot(x, sin(x),’-.*r’);

hold on

plot(x, sin(x - pi/2),’-om’);
plot(x, sin(x - pi), ‘:bs’);
hold off

0.8} * %X © Qo o i
06  x P * oo o 1
0.4r /

o2k / . . |

Ty chinh mau sic va do 16n ciia nét vé:
LineWidth: do rong cia nét vé, tinh bang pt.
MarkerEdgecolor: mau ctia duong vien dau (marker).
MarkerFacecolor: mau bén trong dau.

Markersize: do l6n ctia dau, tinh bang pt.
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Vi du 1.5.3.
X = -pi:pi/10:pi;
y = tan(sin(x)) - sin(tan(x));

plOt (X7Y7 18’ ) ’LiHeWidt}f ;2 ; 71\/[aI'keI'ExdgeCOIOr7 ; 'k’ ’

"MarkerFacecolor’,’g’, "Markersize’,10)

Xac dinh toa do:

axis([xmin xmax ymin ymax])
xlim([xmin xmax])
ylim([ymin ymax])

Ty chinh cac kiéu truc toa do:

axis on/off/auto

axis normal/square/equal/tight
axis ij/xy

grid on/off
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axis equal

Dfsmscheeen

K/

4 0 1
axis equal light

Céc kiéu tuy chinh he truc toa do

subplot - Vé nhiéu d6 thi trong ciing mot cita so:

subplot(m, n, p): tao ra mot ma tran m hang, n cot chita m x n do thi, p
1a vi tri clia ting do thi, thi tu tit trén xuéng dudi theo hang.

Vi du 1.5.4. Vé 4 dd thi trong cling 1 ctia so
t = 0:pi/20:2%pi; [x,y] = meshgrid(t);

subplot(2,2,1)
plot(sin(t),cos(t))
axis equal
subplot(2,2,2)

z = sin(x)+cos(y);
plot(t,z)

axis([0 2*pi -2 2])
subplot(2,2,3)

z = sin(x) .*cos(y);
plot(t,z)

axis ([0 2*pi -1 11)
subplot(2,2,4)

z = (sin(x). 2)-(cos(y). 2);
plot(t,z)

axis ([0 2*pi -1 11)
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1.5.2 Vé d6 thi trong 3-D

0s

o

0.5

0s

4.5

Lénh co ban: plot3(x, y, z) Trong plot3, ta can xdc dinh cac vec-to

(z,y, 2). Dé vé mat (x,y,z = f(x,y)), stt dung lénh meshgrid(x,y).

Vi du 1.5.5.

t
X
z

0:0.02%pi:25%pi;

=t;

plot3(x,y,z);

CuuDuongThanCong.com
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80

60

40

9

20

:’)

|

{

S

0

QIQI'
%

!

!

%

I
W

XK

i

Vi du 1.5.6. Ve mit z(z,y) = 22ye ™ V" véi —4 <z <4 va —4 < y < 4.

[x,y]=meshgrid([-4:0.1:4]);
z=x . *x.*y.*xexp(-x. 2-y. 2);
plot3(x,y,z)
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Mot s6 1énh vé do thi trong 3-D khac:

contour / contourf / contour3
mesh / meshc / meshz

surf / surfc

waterfall

bar3 / bar3h

pie3 / £ill3

comet3 / scatter3 / stem3

(Xem huéng dan chi tiét trong help)
In va xuat do thi:

e Dung lénh

print -dtiff -r200 mygraph.tiff print -deps2 mygraph.eps
e Sit dung Plotting Tools
CuuDuongThanCong.com
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4 Figure Ho. 1

[

-
Save a3 lype. | Enhanced melahles(™ emf] had
Q% red melaies" o =1
Bitmap files(", benp)
oy fe e B EPS files [“.epz] i -
2 EFS Colos fles [“eps] -
EPS Level 2 (" eps]
0.4+ EPS Level 2 Color [ eps] .
Adobe llustator e [ a1
aEl JPEG images [ ipgl B
3 TIFF ireagesi™ hif]
TIFF mo compression enages(" ] 1t
D.8r + - 5
“ .
A i 1 i T Y i
o 1 2 3 4 & & I

Xuat do thi ra file st dung Plotting Tools
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CHUONG 2

Pai s6 tuyén tinh

2.1 Céac phép toan ma tran, ciac phép bién doi
SO cép

2.1.1 Cac phép toan ma tran

Trong Matlab, cac phép toan ma tran nhu cong, trit, nhan, va liy thira duge
viét tuong tit nhur cac phép toan co ban da trinh bay & chuong 1.

e (Cong: A+B
e Trur: A-B

Nhan: AxB

Chia phai: A/B tuong duong v6i Axinv(B)

Chia trai: A\B tuong duong v6i inv (A)*B

Liy thua: A" n

e Nhan v6i mot so: Axn
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>>A = [1,2;3,4]
>>B = [5,6;7,8]
>> A+B

ans =
6 8
10 12
>> A*B
ans =
19 22
43 50
>> A/B
ans =
3 -2
2 -1
>> A\B
ans =
-3 -4
4 5

Bén canh d6, Matlab con hd trg mot s6 ham so cap lien quan dén ma tran
ma ngudi dimng khong phai viét lai chuong trinh dé tinh toan nhu céc ngon

ngt lap trinh khac.

e Chuyén vi: A’

e Hang ctia ma tran: rank (A)

e Vét clia ma tran: trace(A)

CuuDuongThanCong.com
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>A=10[241;672; 35 9]
>> det (A)
ans =
=77
>> rank (A)
ans =
3
>> trace(A)
ans =
18
>> sum(A)
ans =
11 16 12

Dic biéet hon, dé thyc hién cac phép toan nhan, chia gitta phan tit v6i phan
t1 clia hai ma tran, hay liiy thita titng phan t ciia ma tran, ching ta them

dau cham (.) vao truée phép toan can tinh.

>>A = [1,2;3,4]
>>B = [5,6;7,8]

>> A.*B
ans =
5 12
21 32
>>A./B
ans =

0.2000 0.3333
0.4286 0.5000
>> A.\B

5.0000 3.0000
2.3333 2.0000
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BAI TAP
1. Chox =[2516].

(a) Cong them 16 vao tat ca cac phan ti.
(b) Cong thém 3 vao cac phan tit 6 vi tri 1é.
(c) Lay can bac 2 tat ca cac phan ti.
(d) Binh phuong tat ci cac phan tit.
2. Cho x, y lan lugt 1a cac vector cot. x = [326 8], y =[4 13 5].

(a) Lay tong cac phan tit cia x cong thém vao titng phan tit cia y.

(b) Luy thita mdi phan tit ctia x v6i s6 mil tuong ting 1a cac phan ti
cua y.

(c) Chia céc phan tif clia y vdi cac phan tt tuong tng ctia x.

(d) Nhan cdc phan tit clia x véi cac phan tit tuong ting cia vy, dit
trong vector z.

(e) Tinh tong cac phan tit clia z, gan cho w.
(f) Tinh x.* y — w.
(g) Tich vo huéng cta x va y

3. Chox=[148,y=1[215vaA=[316;527].Xét xem dong léenh
nao hop 1, dir doan két qua, giai thich; roi thit lai bang Matlab :

4. Cho A=[2797;3156;81 25|, du doan két qua, giai thich; roi
thtt lai bang Matlab:

(a) A’
(b) sum(A)
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(c) sum(A’)
(d) sum(A, 2)
(e) [[A; sum(A)] [sum(A, 2); sum(A(:))]]

5. Hay tao ra ma tran 4x4 c6 gia tri nguyén nam trong khoang [-10,10] ,
Sau do:

(f) Lay can bac hai moi phan ti

2.1.2 Cac phép bién doi sa cap

Sau day, ching ta sé lam quen v6i cac phép bién ddi so cap trén dong va cot
ctia ma tran. D6i véi phép bién ddi so cap tren dong, dé

e Bién dong i thanh a lan dong i: A(i,:) = A(i,:)*«

e Bién dong i thanh dong i cong o lan dong j: A(i,:) = A(i,:) +
A(G, ) *a

e Hoéan vi dong i va dong j: A = A([thd tu dong],:)
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>A=[24; 38; 6 7]
>>A(1,:) = A(1,:)*10

A =
20 40
3 8
6 7
>>A(2,:) = A(2,:) + 3%A(3,:)
A =
20 40
21 29
6 7
>>A = AC[312],:)
A =
6 7
20 40
21 29

Tuong ti, ta c6 cac phép bién doi so cap trén cot 1a

e Bién cot i thanh o lan cot it A(:,1i) = A(C:,1)*a

e Bién cot i thanh cot i cong a lan ot j: A(:,1) = AC:,1) + AC:, ) *a

e Hoan vi cot i va cot j: A = A(:, [thd ty cét])

1. Gan cho vector x 1a dong thit nhat ctia A.

2. Géan cho ma tran y la hai dong con lai (cubi) ciia A.

3. Tinh tong theo dong ma tran A.

4. Tinh tong theo cot ma tran A.

5. Tim phan t1t 16n nhat va phan tit nhé nhat clia ma tran.

6. Tinh tong cac phan tit ciia A
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2.2 Ma tran nghich dao, Phuong trinh ma
tran va Hé phuong trinh tuyén tinh

2.2.1 Ma tran nghich dao

Dinh nghia 2.2.1. Ma tran don vi cap n 1a ma tran vuong cap n c6 cac
phan tit trén duong chéo chinh 1a 1, cdc phan t1t con lai 14 0. Vi du:

10.. .0
0

N |
0. . .0 1]

Trong Matlab, chiing ta sit dung ham eye(n) dé tao ma tran don vi cap n.

Vi du 2.2.2. ta tao ma tran don vi 3x3 bang code matlab nhu sau.

>> eye(3)

ans =
1 0 0
0 1
0 0 1

Dinh nghia 2.2.3. Cho A la ma tran vuong cap n. Ma tran A dugc goi
la ma tran kha nghich néu nhu ton tai ma tran B vuodng cap n sao cho
A.B = B.A = I,. Ta stt dung ham inv(A) hoac sit dung phép toan A~! dé
tinh toan ma tran nghich dao.

Vi du 2.2.4. Cho ma tran A nhu sau:

-3 4 6
0 1 1
2 =3 4
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>> inv(A)

ans =

-4.0000 -3.0000 2.0000
-1.0000 -1.0000 0
6.0000 4.0000 -3.0000

Vi du 2.2.5. Cho ma tran A nhu sau:

8+3t 9—1 3+2i

9— 3 6 5—2i

1+2¢ 1—2¢ 10+
Ma tran nghich dao cia A la

>> inv(A)
ans =

-0.0126 - 0.09951  0.0515 + 0.12661i -0.0686 - 0.01381
0.0990 + 0.10531 -0.0075 - 0.13571  0.0235 + 0.01261
-0.0469 + 0.02641 0.0465 - 0.01551  0.1001 + 0.00851

Vi du 2.2.6. Cho ma tran B nhu sau, B khong kha nghich khi d6 ham inv
sé tra ra cac gia tri nhu sau:

3 4 6
-5 2 16
2 1 -1

inv(B)
Warning: Matrix is singular to working precision.

ans =
Inf Inf Inf

Inf Inf Inf
Inf Inf Inf
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2.3 Bai tap

2.1 Ti tao ngau nhién ma tran A 1a ma tran vuong 25 phan tit thuoc C .
(a) Kiém tra ma tran A c6 kha nghich hay khong, néu khong thi cho
lai ma tran ngau nhién khac.

(b) X4c dinh ma tran nghich ddo ctia A bang cic phép bién ddi so cap
trén dong (lam timg budc).

2.2 Ty tao ma tran ngau nhién A 1a ma tran vuong 100 phan tit thuoc C.
(a) Kiém tra ma tran A c6 kha nghich hay khong, néu khong thi cho
lai ma tran ngau nhién khac.

(b) X4c dinh ma tran nghich ddo ctia A bang cic phép bién ddi so cap
tren dong (khong can lam timg buéc).

(c) Diing ham inv hoic phép todn mii -1 dé xac dinh ma tran nghich
dao cua A.

2.3 Cho ma tran bat ki khong kha nghich 100 phan tit. Duing cic phép bién
ddi so cap tren dong dé kiém tra tinh khong kha nghich ctia ma tran doé.

2.4 Cho cac cap ma tran A,B theo thit tyr. Xac dinh A='B~! (AB)~!, B~1A~!

o [3 5] 147

2 3-i 1 12 2i+1
@ |i-3 1 0 o1 2
1 2 -1 31 i+1

2.3.1 Ma tran gia nghich dao

Cho ma tran A kich thuéc mxn. Ma tran B la ma tran gia dado ciia A la ma
tran thoa 4 tinh chat sau:

1LABA = A
2.BAB = B
3.(AB)* = AB
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4.(BA)* = BA
Trong d6 ma tran AB va BA la ma tran Hermit, tic 1a ma tran phiic ¢6 tinh
d6i xting liéen hop.

Ghi chu 2.3.1. Truong hgp dat biét:

1. Néu A*A kha nghich thi ma tran B = (A*A)~'A* 1a ma tran gid ddo trai
ctia A.

2. Néu AA* kha nghich thi ma tran B = A*(AA*)~! 1a ma tran gid dao phai
cua A.

Vi du 2.3.2. Ma tran Hermit Cho ma tran A nhu sau

{ 7 5+z‘]
5—41 9
Ma tran chuyen vi ctia A la
>> A’
ans =

7.0000 5.0000 + 1.00001

5.0000 - 1.00001  9.0000

Ta nhan thay ring ma tran chuyén vi ctia A ciing bang chinh A do vay ma
tran A chinh 14 ma tran Hermit. Tiép theo, ta sé ding Matlap dé tinh toan
ma tran gia dédo cia A. Ta st dung ham pinv(A)

Vi du 2.3.3. Cho ma tran A nhu sau
2 4 3
517

Sau dé diing ham pinv dé tinh ma tran gid dao ciia A va kiém tra dua vao
dinh nghia.

pinv(A)

ans =
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-0.0263 0.0789
0.2789 -0.1168
-0.0211 0.1032

>> Axpinv(A)*A

ans

2.0000 4.0000 3.0000
5.0000 1.0000 7.0000

2.4 Bai tap
2.1 Cho ma tran A nhu sau:

81+ 7i
91
13+ &
91 +9i
63 + 71

10 + 87
28+ T1
55 + 41
96 + 71
96 + 2¢

16 + T2
97
96 + 31
49
80 +1

14 + &
42 + 70
92 + 31
79+ 10¢
96

Xac dinh ma tran gia ddo trai hodc giad ddo phai (néu cé) ciia A theo

2 cach:

St dung ham pinv. Cho biét ma tran gia ddo trén 13 ma tran gia ddo

trai hay phéi (néu co).

_ Khong st dung ham pinv.

2.2 (*)Cho ma tran A € My,7(R) véi cac phan tit bat ki.
(a) Kiém tra tinh nghich dao ctia B = AAT va C = AT A.
(
B kha nghich ta lam tuong tu véi C).
(

hay gia dao phai.

(d) Thyuc hanh lai cai cau (a), (b), (c¢) véi tinh toan symbolic.
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2.4.1 Giai phuong trinh ma tran

Dinh nghia 2.4.1. Cho phuong trinh AX=B. Trong dé A la ma tran mxn, B
14 ma tran mxk va X 14 an. Ta can tim X.

Ghi chii 2.4.2. Néu A 1a ma tran vuong ttic m=n va kha nghich .Ta dung
nghich dao cua A.

Trong Matlab ta sit dung phép toan \ goi la phép chia trai hodc ham mldi-
vide(A,b).

Vi du 2.4.3. Cho phuong trinh ma tran nhu trén.

A=[2 4 3;5 1 7;2 3 5];b=[2 5;4 1;3 7];
>> X=A\b

X =

0.0270 -2.2703
0.0811 1.1892
0.5405 1.5946

Da6i v6i phuong trinh XA=Db, ta dung phap toan chia phai / hodc ham mrdi-
vide(b,A).

Dé giai phuong trinh ma tran trong Matlab,ta chi stt dung ham linsolve(A,b,opts).
Trong d6 opts 1a tham s6 chi tinh chat clia ma tran A. Diéu nay rat quan
trong vi n6 anh hudng dén toéc do tinh toan ciia ham.

Vi du 2.4.4. Néu A 1a ma tran doi xing, ta nhap vao cau léenh nhu sau lin-
solve(A,b,SYM). Sau day la bang cac gia tri clia tham sd opts.

2.5 Bai tap
2.1 Cho ma tran A nhu sau rand(50,50). Tim ma tran X thoa :

(a) 12X — 2.5A = I50
(b) XA®® = B. V6i B 1a ma tran ngau nhién khac A.
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Bang 2.4.1: Gia tri ctia tham s6 opts

Gia tri tham s6 Thuoc tinh ctia ma tran A

LT Ma tran tam giac dudi
uT Ma tran tam giac trén
UHESS Ma tran Hessenberg trén
SYM Ma tran doi xing
POSDEF Ma tran xac dinh duong
RECT Ma tran ch@ nhéat

TRANSA Ma tran déi xing lien hgp

2.2 Cho ma tran A € My,3(C), ma tran B € My,0(C). Tim ma tran X

théa AX=B.

2.3 Cho ma tran A B € Mypp70(C). Tim ma tran X thoa:

(a) 1004 4+ 10X = B
(b) XA=DB

2.4 Giai phuong trinh ma tran sau:

(a)

13 -8 —12 1 2
X 12 =7 —12 = 4 5
6 —4 =5 7 8
(b)
1—1 241 108 —1 1 -1 -1
12 -7 9 22 -1 X 1 1 1
3t o+ 100 =25 1 1 -1

2.5.1 Hé phuong trinh tuyén tinh

2.5.2 Dua vé dang ma tran

Dé giai hé phuong trinh tuyén tinh, ta dua vé dang ma tran véi b 1a ma trén
mx1. Ngoai cac phuong phap trén, ta c6 thé st dung ham rref([A b]) dé

dua ma tran vé dang bac thang rat gon.
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Vi du 2.5.1. Giai hé phuong trinh tuyén tinh sau:

T+ Txe — 205 = 21
21‘1 +3I‘2+7I‘3 =2
T +8[E2+2[E3 =—1

Ta dua phuong trinh trén vé ma tran A, vec to x va b ¢6 dang:

17 -2 7 21
A= 2 3 7 , = ) ,b = 2
18 2 T3 1
Sau do6 giai phuong trinh ma tran : Ax=Db.

Ghi chi 2.5.2. Trude khi giadi phuong trinh trén, ta can xem xét phuong
trinh nay c6 nghiém hay khong bang cach so sanh hang clia ma tran A va
A’=[A BJ.

Vi du 2.5.3. Cho phuong trinh sau:

2 4 3 2 5
51 7 X = 4 1
2 3 5 3 7
>> A=[2 4 3;5 1 7;2 3 5];b=[2;4;3];
>> rank(A)
ans =
3

>> rank([A bl)
ans =

3

Ta nhan thay rank(A)=rank(A’)=m do vay phuong trinh trén c¢6 nghiem duy
nhat.
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2.5.3 Stu dung tinh toan symbolic

Ngoai phuong phap dua vé dang ma tran, ta cé thé nhap truc tiép hé phuong
trinh va st dung ham solve.
Dang 1: solve(’phuong trinh’,’bién’)

Vidu 2.5.4. >> solve(’x~2+2*x+a’,’x’)

ans =

-1 -a7@@2 -1
1 -a-im2 -1

>> solve(’x~2+2%x+a’,’a’)
ans =
- X72 - 2%x
Dang 2: solve(’phuong trinh tht 17,....’phuong trinh tht n’’bién thi
1’,...,’bién thi n’)

Vi du 2.5.5. >> S=solve(’x~2-3*x+y’, y-2+8*x+2%a’,’x’,’y’)

g =
x: [2x1 sym]
y: [2x1 sym]

>> 5.x

ans =

(8%a + 113)~(1/2)/2 + 11/2
11/2 - (8*a + 113)~(1/2)/2

>> S.y

ans =
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- 2%a - 4x(8%a + 113)~(1/2) - 42
4% (8*a + 113)~(1/2) - 2%a - 42

>> S=Solve(’x"2—3*x+y7 L y-2+8%x+2%a’, ’x’, 1a7)

g =
a: [2x1 sym]
x: [2x1 sym]
>> S.a
ans =
2%(9 - 4xy)~(1/2) - y/2 - 5
- y/2 - 2%(9 - 4xy)~(1/2) - 5
>> S.x
ans =

3/2 - (9 - 4xy)~(1/2)/2
(9 - 4%y)~(1/2)/2 + 3/2

>>

2.6 Bai tap

2.1 Giai cac phuong trinh va hé phuong trinh sau day:

3
(a) x3—5x2+§x+10:22

(b)Giéi hé phuong trinh sau theo hai cach dung ma tran ho#c dung

ham solve
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va rit ra nhan xét vé hai phuong phép trén.

I1+3I2+5I3—4I4:1

T+ 81‘2 — 17%3 + 91‘4 =20

2
51‘1 + gl’g — 61‘3 — 4.%4 =20
12.%1 — 71’2 + 22.(53 — Xy = -1

2.2 Cho hé phuong trinh sau:

2 +5.000y = 17.0
152 + 7.501y = 25.503

(a) Giai hé phuong trinh trén.

(b) Thay gia tri 25.503 bang cic gia tri sau 25.504; 25.505;25.501 va
cho biét nghiém ctia né thay doéi nhu thé ndo so v6i phuong trinh ban
dau.

(¢) Cho biét ¥ nghia ctia ham rcond.

2.7 Dinh thic, giai hé phuong trinh tuyén
tinh bang dinh thic

2.7.1 Dinh thic

Meénh dée 2.7.1. Cho A € M, (F). Ta co:
a/ A khd nghich <= |A| #0 .
b/ A khong kha nghich <= |A| = 0.

Ta dung ham det dé tinh dinh thic cia ma tran vuong.

Vi du 2.7.2. Tinh dinh thtc cia ma tran sau:

8 9 3
9 6 5
1 1 10
>> det(A)
ans =
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-316

2.7.2 Giai hé phuong trinh tuyén tinh bing dinh thic

Duta phuong trinh vé dang ma tran AX=b. Sau dé6 st dung qui tdc Cramer
sau day dé giai.
Thudt todan 2.7.3. Qui tic Cramer:
Ki hiéu:
A = |4
A; =]A;] (v6i A;j la ma tran A x6a cot j va thay bang cot b).

. . A
Truong hgp 1: Neu A # 0 thi hé ¢6 nghiém duy nhat: z; = Kl,xg =
Ay A,

y Ty = ——.

A A
Truong hop 2: Néeu A =0va 35 € 1,2,...,n: A; # 0 thi he vo nghiem.
Truong hop 3: Neu A =0vaVj e 1,2,...,n: A; =0 thi hé ¢6 vo s6 nghiem
hoac vo nghiém.

2.8 Bai tap

2.1 Tinh dinh thtc cta cac ma tran sau day:
(a)
2—5t 23.2 3 — 61
212t 3 -—Ti 11
40—-8i 2+47 12—23:

12222.555 —50000 28123445
197772.22345 —596959394  32344634596.232
—19284785763.2315 —23454564 —235856394.111223

Kiém tra lai bang tinh toan symbolic.
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2.2 Viét chuong trinh bién luan hé phuong trinh tuyén tinh va thuyc hién
v6i hé phuong trinh sau:

2 8+m 11
3+m 7 2
9 1 12—m

2.9 Da thic dac trung, tri riéng va vectd riéng

Dinh nghia 2.9.1. Cho A € M, (F). Gia tri A € F dugc goi la gia tri riéng
clla ma tran A néu ton tai veto u # 0 € F” sao cho : Au = Au.
Khi d6 vecto u dugce goi 1a vecto riéng cua ma tran A tng véi tri riéng A.

Menh dée 2.9.2. Gid tri rieng cia ma tran A la nghiém cia phuong trinh
det(A— XI) =0, goi la phuong trinh dat trung cia A. Ta st dung ham poly
dé tinh phuong trinh dat trung. Ham trén sé trd ra mot vecto dong ma moi
phan i la hé so tuong 1ing theo thit tu ciua da thic dac trung.

Vi du 2.9.3. Cho ma tran A nhu sau:

3 =2 7
~6 | & vy 21
124 =3

Tinh da thic dic trung clia ma tran A.

>> p=poly(A)
p =
1.0e+003 *

0.0010 -0.0090 -0.1870 1.7030

Da thtic ddc trung ciia A la: A3 — 9\2 — 187\ + 1703.

Sau d6 ta c6 thé ding ham roots(p) dé tinh nghiém ctia da thic trén.
Ham [V,D]=eig(A) cho ta gia tri rieng va vecto riéng tuong tng (vecto
riéng trong ma tran V 1a vecto cot).
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>> [V,D]=eig(A)

vV =
0.3521 0.3915 -0.0549
0.6761 -0.9163 0.9788
-0.6472 0.0847 0.1972

D =
-13.7070 0 0
0 9.1952 0
0 0 13.5117

Véi tri riéng 1a -13.707 ta c6 vecto riéng tuong tng 1a (0.3521,0.6761,-0.6472).

2.10 Bai tap

2.1 Cho ma tran A € 9Mxq(F). Xac dinh cac vecto x nao khi thuc hién tich
Ax thi khong lam thay doi huéng clia vecto x.
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CHUONG 3

Giai tich ham mot bién

3.1 Cac phép toan tap hop

3.1.1 Dinh nghia tap hgp va cach khai bao tap hogp
trong Matlab

Tap hgp

D6 1a nhitng d6i tugng duge nhém theo mot tinh chat nao do.

Khai bao tap hgp trong Matlab

Mot tap hgp trong Matlab duge khai bao bang cach liet ke dudi dang mot
vector (vector dong hodc vector cot).

Vi du : tap hgp a gom 5 phan tit ¢6 thé khai bdo nhu sau : A = [1 4 8 9 10]
;A =1[1,48,9, 10] - vector dong hoac A = [1; 4; 8; 9; 10] - vector cot hoac
d6 la tap rong thi A = [].

Dé goi cac phan tit trong tap A, ta c6: 1 = A(1), 4 = A(2), 8 = A(3), 9 =
A(4), 10 = A(5).

3.1.2 Cac phép toan trong tap hop
D6i v6i mot tap hop cho trude, nhitng thong tin vé né bao gom :

1. Biét tap c6 phai tap réng hay khong (isempty)
Ham isempty(A) trong Matlab c6 1 d6i s6, gia tri tra vé sé 1a 1 néu A 1a tap
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3.1 Cac phép toan tap hgp 55

rong, ngudce lai thi gia tri tra ve 1a 0.

Vidu: Néu A = [1 489 10], isempty(A) sé tra vé 12 0. Néu A = [ |,
isempty(A) sé tra ve 1a 1.

2. Tim s6 phan tit trong tap hop (length)

Ham length(A) trong Matlab dé cho biét chiéu dai ctia vector A, né ciing
chinh 1& s6 phan ti ctia tap hop A ma ta liét ke.

Vidu: A =[148910], length(A) sé& bang 5.

3. Biét phan tit cho truéc cé thudc tap hgp da cho hay khong
(ismember)

Ham ismember(s, A) gom 2 d6i 6. A 1a tap hgp cho trude va s 1a phan ti
ta can xac dinh ¢6 thuoc tap hgp A hay khong. Gia tri ¢t ismember(s, A) s@
1a 1 néu s thuoc A, nguge lai 1a 0.
Vidu:A=[148910],s=2.ismember(s, A) = 0. Néus = 8 thi ismember(s,
A) =1

Ngoai ra, doi 6 s ¢ trén c6 thé 1a mot tap hop (vector). Gia tri tra vé clia
ismember(s, A) sé 1a mot vector ¢ chiéu dai bang dung chiéu dai clia mang
s va ¢6 gia tri tuong tng 14 0 (néu phan tit ctia s tai vi tri d6 khong thudc
A) hodc 1 (néu phan t1t ctia s tai vi tri d6 thuoc A).
Vidu:A=1[148910],s=[039] thi ismember(s, A) = [0 0 1].

4. Liét ké tat ca cac tap con c6 k phan tit ctia tap hgp cho trudc
(nchoosek)

Ham nchoosek(A, k) trong Matlab dimg dé tim tat ca cac tap con k phan ti
clla tap A, tap A gom c6 n phan ti. Gia tri tra vé 1a mot ma tran gom co
Ck dong va k cot. Méi dong ctia ma tran két qua 1a mot tap con gom k phan
t.

Vidu:A=[148910], k= 4 thi

1 48 9
1 4 8 10
nchoosek(A, k) =1 1 4 9 10
1 8 9 10
4 8 9 10

5. Loai bé nhitng phan tit triing nhau trong tap hdp (unique)

Cho mot tap hop A cho trudce, c6 thé trong tap hop dé co chita nhitng phan
ttt dugc liet ke nhiéu lan. Dé loai nhitng phan tit triing nhay trong tap hop A,
ta diing ham unique(A). Néu cac phan t1it A khong trung nhau, thi unique(A)
cho két qua 1a A. Ngugc lai, két qua tra vé sé 1a mot tap hop (vector) c6 s6

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


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

3.1 Cac phép toan tap hgp 56

phan tit it hon s6 phan tit ctia A va dude sap theo thit ty ting dan.
Vidu:A=[1489 10], unique(A) cho két qua la A. Néu A =[194810 1
8 4 9 10], thi unique(A) sé cho két qua 1a [1 4 8 9 10].

Khi ¢6 hai tap hgp cho trude, thi cac phép toan gitta chiing gom c6 phép hoi,
giao va hiéu.

6. Hoi gitra hai tap hgp (union)

Ham union(A, B) ding dé tim hoi ctia hai tap hop A va B. Két qua ciia
union(A, B) 1a mot tap hop trong do6 liet ke cac phan tit trong A, B ma
khong c6 su liet ké lap lai. Ngoai ra két qua tra vé sé dudce sap theo thit tu
tang dan.
Vidu:A=[148910], B=[235] thi union(A, B) = [1 234589 10].
Néu A =[148910], B=[42532 5] thi union(A, B) = [1 2345809 10].
Di nhién, ta c¢6 thé ap dung ham union dé tim hoi ciia nhiéu hon 2 tap hgp
bang cach dung 1ong cac ham union vao v6i nhau

Vi du : Dé tim hoi ctia 3 tap A, B va C, ta ding union(union(A,B),C)

7. Giao giwa hai tap hgp (intersect)

Ham intersect(A, B) diing dé tim phan giao ciia hai tap A va B. Két qua ciia
intersect(A, B) 1a mot tap hop liet ké nhiing phan it ndo thudc ca hai tap
A va B, va tap giao nay ciing sé duge sap xép theo thit tu ting dan.

Vidu; A=[148910], B =[1058 9] thi intersect(A, B) = [8 9]. Néu A =
(1489 10], B=[5 3] thi intersect(A, B) = [].

Tuong tu nhu trong ham union, ta c¢6 thé ding ham intersect dé tim giao
ctia nhieu hon hai tap hop bang cach long cac ham intersect vao véi nhau
Vi duy : Dé tim giao ctia 3 tap A, B va C, ta diing intersect(intersect(A,B),
C).
8. Ham hiéu gitta hai tap hgp (setdiff) setdiff(A, B) sé tra vé tap A\B
dé tim nhitng phan ti chi chita trong A ma khong chita trong B. Két qua
ciing dude sap theo thit tu ting dan nhu hai ham trén.
Vidu:A=[148910], B=[1058 9] thi setdiff(A, B) = [1 4] . Néu A = |
], B=[105 8 9] thi setdiff(A, B) = [].

9. Ham tinh hoi hiéu giao (setxor)

setxor(A, B) dimng dé tinh (AUB)\(ANB), két qua 1a mot tap hop chi chita
cac phan tit c6 trong A, B ma khong chita trong phan giao ctia A va B. Cling
gibng nhu trén, két qua tra vé sé 1a mot tap dugce sap theo thi ti
Vidu:A=[148910], B =[1058 9] thi setxor(A, B) = [1 4 5]
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3.1 Cac phép toan tap hgp 57

3.1.3 BAI TAP

1. Cho tap A = {2, 4, 6, 8,10, 1, 0}

a. Cho biét tap A c6 phai rong hay khong ?

b. Tinh tong tat cd cac phan tit trong tap A.

c. Xem phan t1t 0 c6 trong tap A hay khong?

2. Cho tap A, B gom c6 cac phan tit sau day : A = {1, 5,9, 4, 3,2, 0, 3, 6}
vaB ={3,4,8,9,10, 4, 6}

a. Tap A gom c6 bao nhiéu phan ti ?

b.Diing léng isempty dé biét xem A va B c6 phai la tap trong hay khong?
b. Néu A va B 14 2 tap khac tréng thi tim AUB va ANB.

. Xem tap A c6 chita phan ti tring nhau hay khong ?

. Cho hai tap A va B nhu trén bai 2.

. Xem tap {0, 2, 4} ¢6 thuoc phan giao ctia hai tap A va B hay khong?

. Tim phan t1¢ 16n nhéat va bé nhat ctia cd hai tap A va B

. Kiém tra xem tap A c6 phai la tap con ctia tap B hay khong? Va B ¢6
phai la tap con ciia A hay khong?

4. Phat sinh ngau nhién mot tap hgp C gom 100 phan tit bang ham rand ctia
Matlab

a. Kiém tra xem tap hgp C c6 chita nhitng phan t& nao tring nhau hay
khong?

b. Kiém tra xem gia tri 16n nhéat ctia A ¢6 16n hon 1 hay khong? va gia tri
bé nhat ctia A ¢6 nho hon 0 hay khong?

c. Phét sinh ngau nhien 1 tap B gom 10 phan tit. Tinh (AUB)\(ANB).

5. Phat sinh ngdu nhien 1 tap D gom 9 phan t1t bang lenh D = 3-3*rand(1,9)
a. Kiém tra xem tap hop dé cé thuoc tap s6 nguyen hay khong?

b. Liét ké tat ca cac tap con gom 4 phan ti ciia tap D.

c. Liet ke tat cd cac tap con cua D.

6. Mbi sinh vien nam khoa Toan-Tin hoc déu choi bong d4 hodc béng chuyen.
Biét rang c6 350 ban choi bong da, 260 ban choi bong chuyén va 70 ban choi
ca hai mon thé thao nay.

Ho6i khoa Toan-Tin hoc ¢6 bao nhiéu sinh vién nam (ding cac phép toan tap
hop)?

7. Cho x = 1 :180, y = 1 :150. Dung chi s6 logic va ham mod, liét ke cac
phan tit clia tap hop A = cac udc s6 nguyén duong ctia 180 va clia tap hop
B = cac udc nguyén duong cia 150.

Xac dinh cac tap hop AUB, ANB, A\B, B\A

oo WO

o
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3.2 symbolic math co ban 58

8. Phat sinh ngau nhién hai s6 nguyén duong m va n khong vugt qua 20. Phat
sinh tap hgp A gom m phan t1t nguyén ngau nhién trong khoang [-10,10] va
B gom n phan tit ngau nhién trong khoang [-20, 20].

Xac dinh: a. ACB hay BCA hay A=B khong?

b. A\B; B\A; AUB; ANB; c. A% B2; AxB; BxA; d. Nhap mot s6 nguyén x.
Kiém tra o € A hay » € B khong? 9. Cho A = {1, 5,9, 4, 3, 2,0, 3, 6} va
B={34,809, 10,4, 6} va C= {0, 2, 4}. Tim

a. AUB)NC b (AUBUC)\(ANBNC)c. ANCUB 10.Cho tap A, B va
C nhu trén.

a. Tap nao c6 nhiéu phan ti nhat.

b. Tim gia tri 16n nhat trong ca 3 tap hop trén.

c. Liet ke tat cA cac tap con cia tap C. Xem tap con nao cta tap C la tap
con cta A.

3.2 symbolic math co ban

Matlab ciing nhit mot s6 phan mém nhu Maple, Mathematica, Maxima... c6
thé hd trg nguoi dimg vé kha nang tinh toan hinh thitc. Chiing ta c6 thé khai
bao mot bién hinh thic trong Matlab bang lenh SYM hoic khai bao cling
lic nhidu bién bang lenh SYMS . Ngoai ra, ching ta c6 thé khai bao mot
ham theo cac bién bang s6 lenh INLINE.

Vi du 3.2.1. >> sym x;
>> syms y z t;
>> f=inline(sin(x*y*z))

f =

Inline function:
f(x,y,2z) = sin(x.*y.*z)

Mot s6 ham va bién/hing toan hoc trong Matlab

Tén ham | Ghi cha Tén ham | Ghi cha
cos(x) exp(x) ham e mn
sin(x) log(x) logarit tu nhién

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


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

3.3 Cac bai toan day sé va chudi sb

59

tan(x) logl0(x) | logarit co s6 10

acos(x) | cos™!(x) abs(x) tri tuyet doi

asin(x) | sin”!(x) sqrt(x) cdn bac hai

atan(x) | —7/2 <tan"! < /2 real(x) phan thue

atan2(x) | —7 <tan! <7 imag(x) | phan 4o

cosh(x) | (" +e7™)/2 conj s6 phtic lien hop
sinh(x) | (e —e™")/2 round lam tron

tanh(x) | (e —e ™)/(e" + e 7) fix lam tron

acosh(x) | cosh™!(z) sign(x) 1(duong)/0/-1(am)
asinh(x) | sinh™!(x) mod(y,x) | phan du clia y/x
atanh(x) | tanh™'(x) rem(y,x) | phan du clia y/x

max gia tri 16n nhat va chi s6 ctia n6 | eval(f) gia tri mot bicu thiic
min gia tri bé nhat va chi s6 ctia n6 | feval(f,a) | gia tri ctia ham

sum tong polyval gia tri ciia ham da thic
sum tong polyval gia tri ciia ham da thic
prod tich poly gia tri ciia ham da thic
norm chuan vector hoiic ma tran sort sap xép theo thi tu tang
roots nghiém da thic poly gia tri ciia ham da thic
i, sqrt(—1) pi s

break thoat vong lap while/for Inf, inf 00

nargin s6 doi s6 vao nargout | Khong-1a-mot-s6 (khong xac dinh)
varargin | danh sich cac doi sd vao varargout | danh sach déi so ra

3.3 CaAc bai toan day s6 va chudi

SO

3.3.1 Khai niém vé day s6, chudi s6 va cach khai bao
trong matlab

Day s6 va chudi sé Day s6 ¢6 thé xem la mot danh sach cac sé ¢6 thi tu

L1, T2, X3, ...

7xn7'

Trong do6 a, la gia trl dau tien, ay 1a gia tri thi 2. Tong quat a,, 1a gia tri thi
n. D6i v6i day vo han, gia tri tiép theo sau x,, luon ton tai 1a z,,. Ngudi ta
ki hiéu nhu sau {z,} hodc {z,}°,

Vidu :

1
SEREE

Ta c6 day s6 {z,} =
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3.3 Cac bai toan day s6 va chudi sb 60

Chudi s6 c¢6 thé duge dinh nghia thong qua diy so, trong dé phan tit thit n
s, => 1 @

Vi du : Chudi 2211% duge xem nhu mot day s6 c6 s; = 2711:1 % =1,59 =
S t=14d = =14 s = st

Cach khai bao day s6 va chudi s6 trong Matlab

Dé khai bdo chudi trong matlab ta lam nhu sau : vi du trong trudng hop
chuéi z,, = % ta lam nhu sau :

syms n; xn = 1/n ; Tuong ty nhu thé ddéi véi chudi s6, chudi s, duge khai
bao nhu sau :

syms k n; sn = symsum(1/k, 1, n) ;

va dbi v6i chudi ham >, | 2% ta khai bao nhu sau :

syms x, k, n; sn=symsum(x"k, k, 1, n)

3.3.2 Mot s6 ham vé x@ li day s6 va chudi sd trong
Matlab

1. Ham tinh giGi han (limit)

Ham limit trong Matlab dung dé tinh giéi han ctia day s6 theo nhiéu céach
sau day :

limit(xn,n,a) diing dé tinh gii han ctia day xn khi n dan vé gia tri a
limit(xn,n,a,right) ; limit(xn,n,a,left) ding tinh giéi han mot bsén khi x tién
ve a tir 2 phia.

Vidu : Cho day z,, = 1/n

Gidi han ciia 2, khi n — oo duge tinh bang Matlab limit(xn, n, inf) = 0, khi
n — 5, limit(xn, n, 5) = 1/5.

2. Ham tinh tong theo bién (symsum)

Nhu trong phan vi du trong chudi, ham symsum dude diing dé tinh tong theo
mot bién. Ct phap clia ham symsum trong Matlab nhu sau :
symsum(S,v,a,b), trong d6 S 1a biéu thitc phu thuoe vao v (S = %), hodc S
12 mot ham s6 phu thuoc vao v (S = 2V, x 1a bién). v 1a chi 6 ta muoén tinh
tong theo ctia S theo v tit a dén b.

3. Biéu dién day (plot)

Day s6 hay chudi s6 c6 thé gom vo han phan tit, tuy nhién dé minh hoa trong
may, ta sé chon dén phan tit thit N nao d6 ctia day hay chudi dé minh hoa.
Vidu : Cho N = 1000, ta lam nhu sau : fori=1: N

X(i) = 1/i; end; plot(X);
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3.3 Cac bai toan day s6 va chudi sb 61

3.3.3 Bai tap

1 Diing dd thi mo ta cac day/chudi sé sau dé xem chiing hoi tu hay phan ky
(cho trude n dﬁ 16n). Néu chiing hoi tu, wdc lugng gié tri hoi tu.

(3n+5n)1/nf 12?)(2”()271 1) o. 1.2.3..7.5!271—1)

2 Tinh 20 tong rieng dau tién ctia cac chudi sau. Vé trén ciing hé truc day
s6 hang ti ctia chudi va day gia tri cac tong rieng ctia chudi. Xét xem ching
hoi tu hay phan ky. Néu hoi tu thi tinh gia tri hoi tu. Néu phan ky thi giai
thich tai sao

a&. Zn 1 (=)™ 5)n Zn 1 2:24:11 ¢ ZZO ptan(n) d. 3202,(0.6)" e 3000 15% -
(n+115 f. Zn an 1) g Zn 13n+1

3 Xét xem cac chudi sau hoi tu hay phan ky bang dinh nghia diing vong lap
while khi tang n v6i epsilon dit nhé cho truée. Néu ching hoi tu, tinh gia tri
hoi tu.

a3+2+5+3+ . bi-1+i-1+... cYo . e Y
e B f Zn L(0.8771 —0.37)

4. Tim gié tri n vita di dé chudi hoi tu (diing vong lap while dé tang n).

a. 3220 EU™ (sai s6 nhé hon 0.001).

b. Y ' n!n (sai s6 nho hon 0.01).

c.y 1 471 “ (sai s6 nho hon 0.002).

5. Udc lugng gid tri clia tong chudi dén 4 chit s6 thap phan (theo tu tudng
ctia bai trén)

a. Zn 1 n+1 b. Zn 1 o G Zn 1 3"n'

6. Tim gidi han clia day s6 sau :

a. a, = {vn—3}24b.a, = {n+1}°° 1 € ap = {cos T,

7. Liet ke 5 phan tit dau tien ctia ddy s6 sau :

a. a, =1—(02)" b. a, = £ ¢. ay = 3,441 = 2a, — 1 8. Liet ke 6 phan
tt dau tien ctia day s6 sau day va cho né c6 ton tai gidi han hay khong. Néu
day s sau ton tai gidi han thi gi6i han do.

a, =n2n+1

9. Néu 1000 dsla duge dau tu véi 1oi nhuan 0.6%. Sau n nam thi vén dau tu
sé len dén 1000(1.6)"

a. Liet ké 5 phan tit dau tien ctia diy sb trén.

b. Day so6 trén c6 hoi tu hay khong? Giai thich.
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10. Chi ra mot gia tri r dé day nr™ hoi tu.

3.4 CaAc bai toan vi phan ham mot bién

3.4.1 Vi phan ham mot bién

Cho ham s6 thyc f(z) trén khodng mé (a,b) va x € (a,b). Tané f kha vi tai
x néu va chi néu lim_, w ton tai va la s6 thuc. Khi d6 ta ky hiéu
gi6i han nay 1a f'(x) va goi la dao ham ctia f tai x.

3.5 CaAc bai toan gidi han ham so6 va tinh lién
tuc cua ham so

3.5.1 Gié6i han ctia ham s6

Trong matlab ta diing lenh limit dé tinh giéi han ctia ham s6. Cu thé:
LIMIT(fx,a): Tinh gi6i han ctia ham s6 f khi x tién vé a.

LIMIT(f,x,a, right’) hoac LIMIT(fx,a, left’): Tinh giéi han trai hoac giéi han
phai ctia ham s6 khi x tién vé a.

sin(x)

Vi du 3.5.1. Cho f(z) =

Trong matlab ta c6 thé lam nhu sau:

, tim gi6i han cia f khi x — 0
>> syms X
>> limit(sin(x)/x,x,0)

ans =

Ngoai ra matlab con c6 thé tinh giéi han trai va giéi han phai clia mot
ham s6.

1
Vi du 3.5.2. Cho f(z) = —, tim gi6i han ctia f khi x — 0" va z — 0~
x

Trong matlab ta cé thé lam nhu sau:
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>> syms X
>> 1limit(1/x,x,0,’right’)

ans =

inf

>> 1limit(1/x,x,0,’left’)
ans =

-inf

Ngoai ra ching ta c6 thé ap dung ham LIMIT dé tinh dao ham ciia mot
ham s6 bang dinh nghia ctia dao ham.

Dinh nghia 3.5.3. Dao ham ctia mot ham s6 f tai a, ky hieu la f'(a) 1a

h—0 h

néu giéi han nay ton tai.
Vi du 3.5.4. Cho ham s6 f(z) = arctan(z), tim f'(a) véia € R ?

>> syms a
>> limit((atan(a+h)-atan(a))/h,h,0)

ans =

1/(1+a"~2)

3.5.2 Su lién tuc ctia ham sb

Dinh nghia 3.5.5. Ham s6 f lién tuc tai a néu

lim f(x) = f(a).

r—a

Nhu vay dé mot ham s6 lien tuc tai mot diém thi ham s6 do phai thoa
ba dieu kién sau:
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1. f(a) xac dinh v6i a 13 mot phan t1t trong tap xac dinh,
2. lim, ., f(x) ton tai,
3. lim, ., f(x) = f(a).

Duta vao dinh nghia ham s6 lién tuc tai mot diém, chung ta co thé sit dung
cac cau lénh trong matlab nhu sau:

1. Tinh gi6i han ctia ham s6 f khi 2 — a bang lenh LIMIT
2. Tinh gia tri ham s6 tai a bang lenh SUBS
Vi du 3.5.6. Cho
23 —22% —x +2

fz) = — z72
2 T =2

>> syms X
>> 1imit ((x~3-2%x"2-x+2)/(x-2) ,%,2)

ans =

Vilim, 5 f(x) =3 # 2 = f(2) nén f khong lién tuc tai z = 2. Ngugc lai, f
lien tuc tai tat cac diém x # 2. Cu thé, xét sy lien tuc ciia f tai z = 0:

>> syms X
>> 1imit ((x~3-2*x"2-x+2)/(x-2),x,0)

Bai todn 3.5.7. Tim hiéu lenh SUBS trong truong hop c6 nhiéu bién.
Ap dung lenh LIMIT dé tinh giéi han ham s6 trong trudng hop ham nhiéu
bién.
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3.5 Cac bai toan gi6i han ham sé va tinh lién tuc ciia ham sé6 65

Bai tap 3.5.8. Khao sat tinh lién tuc ctia ham s6 tai a. V& do thi ham so.

1. f(z)=Inlzr —2| a=2

1
9 f(SE):{x—l r#1 a=1

2 rz=1

3 f(x):{ez r<0 a=0

o rx>1
2 —x

4 fa)={ @y TFLae=l
1 r=1

cos(z) z<1 a=0

5. f(z)=< 0 r=1
1—22 >0
222 — 3x — 3

6. fw=q  o-3 "7 e7?
0 =3

Bai tap 3.5.9. Vé do thi ham s6 va xac dinh céc diém bat lien tuc ctia cac
ham s6.
1

Loy= 1+ el/e

2. y=In(tan?z)

Bai tap 3.5.10. Stt dung matlab chiitng minh cidc ham s6 sao lién tuc tréen R?

2

{5 25
o f(x):{sin(x) r<m/4

cos(x) = >m/4

Bai tap 3.5.11. Xac dinh f’(0) c¢6 ton tai hay khong?

1
L f(x)z{gsmz “ég
Tr =
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3.6 Cac bai toan tich phan ham mot bién 66

9 L
9 f(x):{ T sm; x#0

0 r=0

3. f(z) = arctan (#)

4. f(x) = ! arctan (111 i)

T 2

3.6 CaAc bai toan tich phan ham mot bien
Trong matlab, dé tinh tich phan ham mot bién ching ta ding lenh INT.

3.6.1 Tich phan bat dinh
INT(f,x): Tinh tich phan bat dinh ciia ham f theo bién z.
Vi dy 3.6.1. Tinh tich phan bat dinh ctia ham s6 f(z) = 2® arctan(z)?

>> syms X
>> int(x~3*atan(x),x)

ans =

1/4xx~4*atan(x)-1/12*x~3+1/4*xx-1/4*atan (x)

Chiing ta c6 thé rit gon két qua tinh hinh thiic bing ham SIMPLE hosc
SIMPLIFY.

3.6.2 Tich phan xac dinh

INT(f,x,a,b): Tinh tich phan xac dinh ctia ham f theo bién z v6i can lay tich
phan tit a dén b.

Vi du 3.6.2. Tinh tich phan xac dinh

/4
I = f(x) :/0 2% arctan(x)dx
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3.6 Cac bai toan tich phan ham mot bién 67

>> syms X
>> I=int(x~3*atan(x),x,0,pi/4)

I =

1/1024*pi~4*atan(1/4*pi)-1/768%pi~3+1/16%pi-1/4*atan(1/4*pi)

Két qua & tren cho thay matlab hiéu pi nhu la mot bién hinh thitc. Do d6
dé biéu dién két qua dudi dang s6 thuc ta ding lenh EVAL nhu sau:

>> I=eval(I)

0.0529

3.6.3 Tich phan s6

Trong thie té, nhiéu tich phan khong thé tinh nguyén ham duge. Trong
truong hop do, ching ta st dung tich phan sé dé tinh tich phan xac dinh.
Matlab cung cap cho ching ta ham tinh tich phan s6: QUAD. Ham QUAD
diing dé tinh tich phan s6 bang phuong phap cau phuong. Sinh vién c6 thé
tim hiéu phuong phéap tich phan cau phuong trong cac gido trinh Giai tich
s0.

Vi du 3.6.3. Tinh tich phan xac dinh sau bang phuong phap tich phan cau

phuong gan dang
1 =z 2
I = f(a) :/ e” arctan(z )dx.
0 cos(x)

>> F = inline(’exp(x) .*atan(x."2)./cos(x)’);
>> Q=quad(F,0,1)

Q:

0.9230
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3.6 Cac bai toan tich phan ham mot bién 68

Bai tap 3.6.4. Viét mot ham ho#c doan chuong trinh tinh xap xi tich phan
xéc dinh bing phuong phap diém gitta sau:

b n
/ f(x)dz ~ Z f(@) Az,

—a

1 p
L VAT = §(xi_1 + ;). Ap dung tinh cac tich phan xéc

dinh trong khoang (a,b) chinh xac dén tam chit s6 thap phan. So sanh két
qua ctia phuong phap nay vdi két qua bang lenh QUAD.

b
trong d6 Ax =

2
1 e¥dx
b f01+62x

2. f;o Vad + 1dz

3. foﬂ/Z tan* zdz

4. fol cos x2dx

5. ff) 22e~ " dx

Bai tap 3.6.5. Ham tich phan sine

Si(z) :/ ﬂdx
0

t
c6 vai tro quan trong trong ky thuat dién.
1. Vé do thi cta Si.
2. Tim nhitng diém ma tai d6 ham nay dat cuc dai dia phuong.
3.  Tim toa do ctia diém ubén dau tién phia bén phai gbc toa do.
4. Ham sb6 c6 tiem can ngang hay khong?

Bai tap 3.6.6. St dung do thi uéc luong giao diém ctia ham s6 véi truc hoanh
Oz va tinh xap xi dién tich nam beén duéi dudng cong va bén trén truc Ox
clia cdc ham s6 béen dudi.

1. y=a+2% -2
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3.6 Cac bai toan tich phan ham mot bién 69

2. y=2x+ 3z — 225,

Bai tap 3.6.7. Cho mot vat thé c6 bien gidi han bdi truc Oy, dudng thang
y = 1, vi dudng cong y = /z. Tinh dién tich ctia vat thé?

Bai tdp 3.6.8. Cho duong cong c6 phuong trinh y? = z*(z + 3). Do thi cta
duong cong nay c6 mot phan tao hinh mot hinh vong cung. Hay vé do thi va
tinh dién tich ctia hinh tao bdi hinh vong cung do.

3.6.4 Cac ham trong Matlab dung cho bai toan vi phan
ham mot bién

1. Dao ham cap k theo mot bién (diff)

Ham diff diing dé tim dao ham cap k ctia ham s6 f(x, %) theo bién x theo ct

phap diff(f, x, k) hay theo bién y theo ct phap diff(f, y, k). Nhung khi ham

s6 chi phu thuoc vao duy nhat mot bién x thi ta co diff(f, k).

Vi du : Tim dao ham cap 1 ctia ham s6 f(z) = 2? — cos(x), ta lam nhu sau :

syms x;f = x? — cos(x); diff(f) = 2*x - sin(x)

Tim dao ham cap 3 ctia ham s6 f(z,y) = 2? — sin(z) — z x y* theo bién y, ta

lam nhu sau : syms x y;f = 2% — sin(z) — z * y?; diff(f, y, 3) = 0;

2. Khai trién Taylor Khai trién Taylor diing dé xap xi mot ham s6 c6 dao

ham & moi cap thanh mot da thiic bac n trong lan can mot diém cho trudc,

v6i sai s6 cho phép. Ham Taylor trong Matlab taylor c6 nhiing ct phap sau

day :

taylor(f(x)) khai trién Taylor ham f(x) dén bac 5, trong ving lan can 0.
),n) khai trién Taylor ham f(x) dén bac n-1, trong vimng lan can 0.

),a) khai trién Taylor ham f(x) dén bac 5, trong ving lan can a.

)

3.6.5 Bai tap

1. Tim dao ham cap 1 clia cdc ham sb sau day :

@) =2 b @)= VE e f@) = aovE

2. Tim dao ham cap 1 va cap 2 cua cac ham so sau day :

a. f(z) =a* —32% — 16z b. f(x) = T + 27 c. f(z) = sin(x)z + 2*

3. Phuong trinh chuyén dong ciia mot chat diém c6 dang s = ¢3 — 3t. Trong

Q
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3.6 Cac bai toan tich phan ham mot bién 70

do6 s ¢6 don vi la mét va t ¢6 don vi la giay. Tim

a. Van toc va gia toc ctia chuyén dong.

b. Gia toc chuyén dong sau 2 giay.

c. Gia téc chuyén dong khi van téc bang 0.

4. Mot chat diem chuyen dong c6 dang phuong trinh s = 2t3 — 72 + 4t + 1.
Trong do6 s c6 don vi la mét va t ¢6 don vi la giay. Tim

a. Van toc va gia toc ctia chuyén dong.

b. Gia toc chuyén dong sau 1 giay.

c. Vé do thi ctia chuyén dong, cling véi van toc va gia toc.

5. Tim trén duong cong y = 22° + 322 — 12241 diém ma tiép tuyén véi duong
cong tai diém d6 song song véi truc hoanh. 6. Phuong trinh y” +1 — 2y = 2
dugc goi 1a phuong trinh vi phan vi n6 chita ham s6 chua biét y(x), dao ham
cap 1 v cap 2 cia n6. Tim 3 he s6 A, B va C dé ham s6 y = Az> + Bz + C
la nghiém ctia phuong trinh vi phan trén.

7. V6i nhitng gia tri nao ctia x thi do thi ham s6 f(z) = 2% + 32 + x + 3 ¢6
tiép tuyén song song véi truc hoanh .

8. So sanh dao ham cta 2 ham s6 f(z) = €* va g(z) = x¢. Ham s6 nao sé
tang nhanh hon khi x cang 16n?

9. Tim dao ham cap 1 va cap 2 ctia ham s6 f(z) = 22 — 52%/* v nhan xét.
10. Tim vi tri trén duong cong f(z) = 1+ 2¢* — 3z sao cho tiép tuyén tai do
song song v6i dudng thang 3x — y = 5. Vé trén ciing do thi hai dudng ham
s6 trén bang ham ezplot ctia Matlab.

11. Cho ham sb f(z) = f—jl Tim f"(1).

12. Mot nha may san xuat nhitng b6 sgi v6i chieu rong ¢6 dinh. C6 higng
sgi q (don vi yards) dugc ban la ham cia gia ban p (don vi dola), c6 thé
biéu dién dusi dang ¢ = f(p). Tong thu nhap véi gia ban c6 dinh p 1a R(p)=
pi(p).

a. C6 ¥ nghia gi khi néi 1a £(20) = 20000 va f (20) = —350

b. Ding cau a, tinh R'(20)

13. Khai trién Taylor ham s6 f(z) trong lan can 0 (bac 5).

a. f(x) =€ b. f(z) = sin(x) c. f(z) = cos(z) d.f(x) = In(zx)

Sau dé so sanh gia tri xap xi va gia tri ding tai cac diém 0.4 va 0.1.

14. Khai trién Taylor ham s6 f(x) trong lan can 1 dén cap 9

a. ve” b. cosh(z) c. In(1+ ) d. 15
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