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MG PAU

Trong k§ thuat viéc tinh todn binh thudng nhiéu lic gip khé khin vi du gidi phuong
trinh cla da thiic bac cao, ham phi tuyé&n, phuong trinh va hé phuong trinh vi phin.
Lic nay 4p dung phuong phap s6 1a thich hgp. Pic biét khi mo ta qud trinh theo thdi
gian hay khong gian thi hé phuong trinh vi phin s& dugc gidi theo bién thdi gian hoic
khong gian d6, bai todn tr§ nén phitc tap ma chi cé6 phuong phap s& méi phu hgp.

Gido trinh bao gdm hai phan 1a Matlab va Excel.

Matlab 1a mdt trong nhitng ngdn ngit 1ap trinh gidp gidi cdc bai todn trén bing phuong
phdp so. Dung Matlab c6 nhiéu thuan Igi hon do db hoa di dudc tich hop sin, cdc thi
tuc gidi todn cling dudc viét san gitp rit ngan thdi gian 14p trinh tinh todn. Do vay,
gido trinh ndy chon Matlab d€ gidi thiéu véi sinh vién. Viéc gidi thiéu mang tinh chit
co ban, chd y&u tap trung gidi phuong trinh va hé phuong trinh vi phdn ma trong k§j
thuat s& &ng dung nhiéu.

V6i Excel, gido trinh chd yé&u gidi thiéu mot sd chifc ning quan trong nhu gidi hé
phuong trinh, tim cyc tri c¢6 di¢u kién dung ham Solver gidp sinh vién lam quen véi x@
ly s6 liéu. Riéng phan Data Analysis s& thuc hanh trong khudn khé mon thdng ké nén
khong trinh bay trong m6n hoc nay.

Téc gia
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Ung dung computer trong cong nghé héa hoc va thiee phdm 1

Chuong 1 GIOI THIEU MATLAB

1.1 Phin mém Matlab

Matlab 12 mdt phan mém diung d€ 1ap trinh giéng nhu cdc phdn mém Pascal, Fortran,
Visual Basic hay C. Pay 12 phdn mém st dung ngdn ngit Matlab d€ gidi cdc bai téan
theo phuong phép s6. Matlab 12 modt ngdn ngit 14p trinh bic cao v6i hang trim ham s6
xay dung san cho viéc tinh téan k¥ thuit, vé db thi va phim hoat hinh. Matlab c6 nghia
la Matrix Laboratory.

Matlab xdy dung chd yé&u trén nén tdng clia ma trin va téan tif clia ma trin. N6 bao
gdm cdc him sd san c6 va do ngudi dung tu viét. Matlab c6 thé giao dién vdi cic
phin mém C va Fortran. P&i véi phan mém chuyén nghiép, Matlab cung cAp mot hop
cong cu (Toolbox) trong d6 c6 thé xi 1y thong ké, ki€m séat hé thong, t6i wu hoa,..,
dic biét 1a phan téan hoc biéu tugng cé thé tinh téan trén ky tu. Vi du ta viét (x+1)*
thi Matlab tinh ra (x*+2x+1). Matlab 13 sin phim cda tdng cong ty MathWorks va c6
thé xem thong tin trén website: http://www.mathworks.com.

1.2 S& dung Matlab

1.2.1 Man hinh Matlab
Khi khd&i dong, man hinh Matlab gdm c6 cic cita sd chinh sau day (Hinh 1.1):

- Cita s6 dong 1énh (command window): ddy 1a ctra s& chinh c6 ddu nhic >>. Tt c3
cdc 1énh déu c6 thé danh & day va Enter dé thyc hién 1énh. Ngoai ra, khi thyc
hién mot file da viét, tit ca cdc dong 1énh sé& dudc thuc hién va cho két qlia & day.
Diéu nay c6 thé thiy trén cita s6 nay sau khi chay mot chuong trinh. Vi du tir dau
nhic, ta dinh dong 1énh A = [1 2 3; 4 5 6] va Enter, trén cilta s6 dong 1&énh Xuat
hién k&t qud ma tran A (Hinh 1.2).

- Cita s6 khong gian lam viéc (workspace): & ddy sé tém tit dic tinh cla cdc ming
(array) cua chuong trinh vira thyc hién. G vi du trén, ctia s6 khong gian lam viéc
cho bi€t ma trdn A c6 kich thuéc 2x3 chi€m 48 byte (Hinh 1.2).

- Cita 56 lich sit dong 1énh (command history): ghi lai cdc 1énh hoic file da thé hién
trén clra s dong 1énh. O vi du trén, ctra sd nay ghi lai dong lénh A =[123;45 6]
thuc hién ngay 31/8/06.
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Pudng din thu muc hién hanh

<} MATLAB —|& x|
Eile Edit ‘Wiew ‘Wweb ‘Window Help
0= & B = o | .5 | ? |Currerﬂ Directory: | C:WATLABERSWwork K e J
‘:!!' Cormmand Wwindow
ﬁ E m | ﬁ Stad(:IElase vl =
To get started, select "MATLAE Help™ from the Help merm.
MName | Aize | Bytesl Class

>x

Ctta s6 khong gian 1am viéc
Ctta s6 dong 1énh

1 |

—‘IL[ Workspace Current Directory

Comrand History

%-- 8731706 6:23 AM --%

Ctta s6 lich sit dong 1énh

1 L
iﬂﬂa"t”J & > |J|c€kMATLAB Documen...l |JDeskJ:|:|p ”|<ﬂ-ﬁﬁmgﬁ &8 702 am

Hinh 1.1: C4c cita s8 ctia man hinh Matlab khi khdi dong.

- Cita 8 1dp trinh va hiéu chinh (edit window): day 13 ctra s& diing d€ 1ap trinh hoiic
hiéu chinh chuong trinh (Hinh 1.3). Khi bit diu mdt chuong trinh méi thi ta vao
File va New. Khi hiéu chinh mdt chuong trinh di viét thi vao File v Open. File
chuong trinh do chiing ta tu vi€t khi luu trit s& c¢6 dang *.m, con goi 1a “m — file”.
Vi du tén file 1a hephuongtrinh thi dang file 1a “hephuongtrinh.m”.

- Cita s6 do thi: clta s6 nay xuat hién khi trong chuong trinh ta c6 vié€t 1énh xuat d6
thi (vi du 1énh plot(x,y), Hinh 1.4). Ngudi st dung c6 thé xudt ra bao nhiéu dd thi
ciing dudc, mién 12 bd nhé computer cho phép.

1.2.2 Lam viéc vdi Matlab
- Cai ddt dwong ddn: khi méi khdi dong Matlab ¢6 dudng din mit dinh (Hinh 1.1)
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] 5 1'
File Edit Yiew Web Window Help —I—I
0= | & B ) o | ﬁ | ? |Current DirECTUFYZID:\Vinh‘Ma‘tIabwork j J

D” E | m | ﬁ Stad(:IElase vI =t

Name Size Bytes|Class

@A 2x3 45 | double array ==
@coeff 1%3 Z4|double array v
@r Zxl 16| double array -1
B = 1x100 800 | double array -1
Hv 1x100 500 | double array

i I | \Workspace | Current Directory

%-- B/31/06 11:38 PN --3 a 5 5
4=10[123456]
F=

-

1 [

4\ Start |
SearchBar & w {FIPop-Ups allowed 5\1000'5 of Exclusive Offers and FREE Coupons! (Click to Learn Mare’
;istart”J e » |J B Matla wi...”ﬂanTLAB |JDeskt0p > |G ETE S+ @ v 1zzsan

Hinh 1.2: Céc ctta s6 sau khi thuc hién 1énh

Matlabwork' ex1polynomialroot.m [Read Only]* - | E|| 1[ ;Iilll

File Edit Wiew Text Debug Breakpoints ‘Web ‘Window Help

DEE| s 2Ro e (& M| B8R ERE RE|s«E= - x

1 % Polynomial roots ;I '
2 % by Dr. Truong Winh, NLU 2003 -
3 % example: ®Z4+2x+1l=0 the Help memu. =
4= coeff=[1 2 1]:

al- r=roota(coeff)

Bl = | x=linspace(-3,3):

T % plot(®, 2. *242%x+]1) first method
8

2

% second method:

9 - | w=polyval (coeff,x):
10— plotix,¥)
11| = grid on
12| = title ('plot of x“2Z+2Zx+1=0")
13| =label ('x')
14/=| wlabeli'y')
14

-

1 [

[script [Ln2 Cal 31

-

1 [

4\ Start |
SearchBar & w {FIPop-Ups allowed 5\1000'5 of Exclusive Offers and FREE Coupons! (Click to Learn Mare’
;istart”J e M |J B Matla wi...| A MATLAR ”c’,gm:\vinh\... |JDeskt0p ”|<ﬂ-§ﬁmgﬁ g 1141PM

Hinh 1.3: Ctra s6 1ap trinh va hiéu chinh.
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J inh',Matlabwork'.ex1polynomialroot.m ;|g|1|| ===
(EERNEIREINEY - ) Figure No. 1 _IEllll
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12]-| title : : : : ;
13[=| =xlabel 5 : : : : :
14/~ | ylabel; - ; ' ! H :
15 | | | s |
B o e o b e
| e — frorreneees e .
2 oo — e oo e -
dl ; : ' : ;
| 0 I i I i I
-3 -2 -1 0 1 2 3
X =l
I 1 1 I Pl—

4\ Start |
SearchBar & w {FIPop-Ups allowed E\_lDDD'S of Exclusive Offers and FREE Coupons! (Click to Learn Mare’
;istart”J e M |J &mat.., | Ahmar... | %I\D:xvi...”nﬁgu... |JDESkt0p > G GE R+ D 1eem

Hinh 1.4: Ctta s6 do thi, 12 k&t qla cla viéc thyc hién chuong trinh.

File Edit ‘iew ‘Web ‘Window Help

Hew > || ? |Current Directary: IC:\MATLAEIBpS\WDrk j J
open... Chrl+O

Close Command Window  Clrk

Import Daka r Using Toolbox Path Cache. Type "help 1+

Save Workspace As...

Bytelelass | To get started, select "MATLAE Help™ fi1

Preferences... e

Page Setup...
Prink...
Print Selection, .

1 ... tkiexlpolynomialroot,m

Exit MATLAE Chrl+Q

1 2| \Workspace | Current Directary

Cormmand Hi

%-- 8/31/06 11:38 PH --3%
A=T[123;456]
5o 0/01/06 12:27 AM --%

=
| | o

4\ Start |
SearchBar & w {FIPop-Ups allowed E\_lDDD'S of Exclusive Offers and FREE Coupons! (Click to Learn Mare’
iistart”J a8 » |J @Matlab windows.d...”w\T |JDBSkt0D ”|<ﬂ"§m@ﬁ + 3ﬁ 12:27 AM

Hinh 1.5: Cai dit dudng din mdi.
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1a C\Matlab6p5\work. Ta c6 thé d6i lai dudng din noi luu céc file clia chuong trinh
bing cdch vao File va Set Path (Hinh 1.5) r6i Add Folder.

Loai dit liéu: 10ai dit liéu co ban trong Matlab 12 mang (array) bao gdm nhiéu ddi
tuiong so liéu khac nhau: s6 nguyén, s thuc, matrdn, chudi ki tu, ciu tric, t&€ bao.
HAu nhu moi trudng hgp Matlab ty dong dit loai s liéu cho bién.

Kich thudc ma trdn hodc mdng: dugce ty dong nhian bi€t ma khong cin khai bio.
Né&u mudn biét kich thudc clia mdt ma tran ndo d6 thi dung 1énh size.

Chit hoa va chit thuong: v&i Matlab chit hoa khac chit thudng, vi du a khic A. HAau
hét cdc 1énh va phuong trinh c6 sin ctia Matlab dugc vi€t chit thudng. Ta cé thé
dong hodc md sy khac biét nay bing 1€nh casesen.

Man hinh xudt két qia: ngoai dd thi dugc xuat trén man hinh riéng, cic két qla
biing s6 s& xuit hién trén clra s6 dong 1énh néu sau dong 1énh c6 dau “;”. Sau day
1a cdc tinh chit ding ki€m séat man hinh xui't két qlia:

o Xult két qlia tirng trang: Matlab thudng xuat két qlia ra cing mdt lic nén
nhiéu khi chiing ta khong doc hét dugc. Mudn xuat tirng trang cho d& doc
dung 1énh more on § sau ddu nhic trude khi thuc hién chuong trinh.

o Dang chit s6: chit s6 két qia c6 thé dinh dang bing nhiéu ki€u nhd 1énh
format. Vi du: ti s6 170/7 c6 nhiéu ki€u dinh dang nhu sau:

Format short 24.2857
Format short e 2.4286e+001
Format long 24.28571428571430

Format long e 2.428571428571430e+0.1
Loai file: Matlab c6 3 loai file luu trit thong tin:

o M-file: 1a tap tin ASCII dang ki ty (text) gdm 2 loai 12 file chit (script file) va

[13

file ham (function file). Pay la cédc file ma du6i la “.m”, trong d6 file chir 1a
chuong trinh ta vi€t gdm tip hgp cdc 1énh can thiét, con file haim 12 ham s&
do ta 14p ra. Him s6 sidn c6 cta Matlab cling c6 dang M-file. Phan nay sé&

dudc gidi thi€u k¥ trong chuong “Lap trinh trong Matlab”.

o Mat-file: 1a tap tin di liéu nhi phan (binary data-file) s€ dugc luu trir khi
dung 1€nh save. Mat-file c¢6 dudi1a “.mat” s& dudc tdi vao Matlab bing 1énh
load.

o Mex-file: 1a file c6 dudi “.mex” dung tuong thich v6i ngdn ngit Fortran va C.
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1.2.3 Céc 1énh chung can nhé

- Lénh tro giup:

(@)

(@)

(@)

Help: liét ké cdc chd dé trg gitp
lookfor string: liét ké cdc chi dé trg gitp chita dung string.

demo: thyc hi€én chuong trinh demo.

- Théng tin vé khong gian lam viéc:

(@)

(@)

(@)

whos: liét ké cdc bi€n hién hanh trong khong gian lam viéc cung véi kich
thudc cia ching.

what: li€t ké cac file “.m”, “.mat”, va “.mex” trong thu muc.

clear: x6a khong gian lam viéc, tdt cd cdc bi€n bi xda.

clear x y z: chi x6a x, y va z.

clear all : x6a cdc bi€n va cac phuong trinh.

cle : x6a cita s& dong 1énh va lich sit dong 1&énh.

- Thong tin chung :

(@)

clock : cho bi€t ngay va gid dong hd dudi dang mot vector

vi du : danh 1€nh clock va Enter ta dudc :

ans =

1.0e+003 *
2.0060 0.0090 0.0060 0.0060 0.0220 0.0143
titc ngay 06/09/06 vao luc 6gic 22phut 14,3giay.

(@)

date : cho bi€t ngay du6i dang chudi

vi du : >> date

ans =

06-Sep-2006
- Dung chuong trinh :

@)

@)

(@)

A C (Ctrl + C) : dung 1€nh hién hanh
quit : thodt khdi Matlab

exit : giong nhu quit

PGS.TS. Truong Vinh, B6 mén CNHH —Pai Hoc Nong Lam TP HCM



Ung dung computer trong cong nghé héa hoc va thiee phdm 7

Chuong 2 LAM QUEN VOI CHUGNG TRINH MATLAB

Phin nay gébm cdc bai tAp gidp ching ta ]am quen v6i moi trudng clia Matlab

2.1 Bai 1: Vao, ra Matlab, thy'c hién cac phép tinh co ban trén cita s6 dong 1énh
Céc todn tu sd hoc cua Matlab :  + - * / A (Mid)

Cédc ham cd bdn : sin, cos, log

Vidu 2.1: Panh vao cira sd dong 1énh cdc cti phdp sau va Enter

>> 242

>>X =242

>>y=2"2+1log (pi) * sin (x)

>>t=acos (-1)

>> format short

>>t

>> quit

Bai tAp tai 16p: Vi€t dudi dang cd phdp Matlab céc bai téan sau day

1. Dung todn t s& hoc
2 g1
251 (/5 +1)
Area=ar’ v6i r=x" - 1

2. Dung ham mi va logarit

Tinh : €, In (€?), logo (€?), logjo (10°), ™%

Giai: 3* =17

3. Ham lugng gidc

. T T
sin=, cosx, tan—
6 2

Lo T o T
SIN" —+CO0S™ —
6 6
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Bang 2.1 : Tém tit cach viét ci phap

Ham so Ciu phap
e’ exp (x)
In x log (x)
log; x log 10(x)
(arc)sin (a)sin
cos cos
tan tan
cotan cot
4. s0 phifc
-1
tinh : L+3i k&t qua -0,8000 + 0,6000i

1-3i
exp(i* pi/4) k&t qud 0,7071 + 0,7071i

2.2 Bai 2: tao mang (array) va vector, tinh todn trén mang va vector

( .*)nhan, (./) chia , (.A) mii
>>x =[1 2 3] Jovector hang
>>y =[2; 1; 5] Yovector cOt

>>7z=[210]; a=x+z
>> b=x.*z
>>c=2%a

>>t=linspace (0,10,5) %tao 5 phan ti giita 0 va 10 dé c6 vector t

Bai tap tai lop:
1. Tinh gid trihams6y=0,5x-2v6ix=[0,1.5,3,4,5,7,9, 10]
>>x=[0,1.5,3,4,5,7,9,10]; y =0,5%x -2
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2. Nhan, chia, mi: cho vector t
>>t=1:10;
>>X = t.* sin(t)

>>y = (t-1)./(t+1)
>>7 = sin(t.*2)./(t."3)

3. Diy sd
Tinh tdng S = 1+r +1* + ..+1™; so sdnh 3 trudng hgp n = 10, 50 va 100

>>r=0.5;
>>n = 0:10; x =r."n;S; = sum (x) %két qua 1.9990
>>n = 0:50; x =r."n; S, = sum (x) %két qlia 2.0000
>>n = 0:100; x =r."n; S5 = sum (x) %két qlia 2
Vé Iy thuyétta cé S = (1 - rn+1)/(1—r). Khir<lvan->othiS->1/(1-r)va S=2khir=
0.5. Vi du trén cho thdy S = 2 khi n = 100.
2.3 Bai 3: Tao hinh vé don gian
Céc 1énh axis, xlabel, ylabel, title.
1. V&€ vong tron ¢6 nhan toa d0 x =rcosO ,y=rsin 0, 0<0 <2m,
diing 100 di€m dé veé:
>>r=2
>> theta = linspace (0, 2*pi, 100);
>> X =r.*cos(theta);
>> y=r.*sin(theta);
>> plot(X,y)
>> axis (‘equal’); % hai truc c6 ti 1& xich gidng (n€u khong thi sé& c6 ellipse)
>> xlabel (‘x”)
>> ylabel (‘y’)
>> title (‘vong tron bk 27)

2. Bai tip tai IGp:

1. V& z=sinx, 0 <x <2mdung 100 di€m
Chi y: plot (x,y,’+’) = v& dudng cong bing ddu chim ‘+
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2. y=e"** sinx
3. V& khdng gian plot3(x, y, z)
Ham x(t) = sin (t), y(t) = cos(t), z(t) =t

4. On- line help: help phot, help graphid
5. V& nhiéu dudng cong trén 1 dd thi
Céach 1: plot (x,y, x,z; *_,_")

Céach 2: dung 1€nh hold on.
Cac 1énh, lam 2D: photo page 155 -159
Vé 3D. Surf; bé mit cong

1. Lénh mesh : vé bé mit 3 chiéu
Lénh mesh : vé bé mit contour

2. Lénh comet 3 vé dudng animater
3. Lénh contour 3 v€ contour — tim cuc tri

Bai 4: Lap trinh don gidn (script file)
bai tdp xem lai cdc phan bai 3 va vé& hinh

v& vong tron ¢6 ban kinh khdc nhau, vé& nhiéu vong tron

Bai 5: Lip mOt ham s6
Vidu: ham vé vong tron (ellipse)
function [x,y]= circle fn(r)
hodc = vongtron (r)
theta = linspace(0,2 *pi, 100);
X =1 * cos (theta);
y =1 * sin (theta);
plot(x,y)
Save file tén : vongtron.m

Céach dung: trén “command window” ddnh “vongtron’ va Enter hodc thuc hién
1énh ‘vongtron’ trong mot ‘.m’ file bat ky.
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Chuong 3 Tinh téan trén Matlab

3.1 Mang (array)

Ming 12 mot tAp hgp s6 liéu ma ta mudn tinh téan. Vidu: X = [0, 1, 3, 5] 1a mdt ming

c6 4 so liéu, khiac v6i Y =[5, 3, 1, 0] vi thit tv khdc nhau.

3.1.1 Cac cach khai bdo mang

- Pdnh tit ci cdc phan tif trong ngodc vudng: X =[0, 1, 3, 5]

- Pédnh s6 dau va cudi n€u khdang cdch giita cdc s6 nhu nhau: Y = [1:0.5:5] 1a tip
hop cdcs6:1,1.5,2,2.5,3,3.5,4,4.5,va 5.

3.1.2 Tinh téan dung sé liéu ctia mang

Khi tinh téan diung s6 liéu méng, cdc téan tif nhan, chia va mii phdi thém ddu chim:

K A va .M

Vi du: v6i X § trén, tinh Z = sin(X?)/(1+t°) ¢6 cd phap nhu sau: Z = sin(X.A2)./(1+t.3)

3.2 Nghiém da thic
Vi du gidi phuong trinh x*-7x*+40x - 34 = 0, cii phdp nhu sau:

a=[1 -7 +40 -34]; % khai bdo cdc hé s6 clia phuong trinh
r=roots(a) % giai nghiém cla phuong trinh

ans =

3.000 + 5.000 i

3.000 — 5.000 i

1.000

C6 3 nghiém la 1 va 3 +51. Co6 thé viét gon roots ([1 -7 +40 -34]). Ngudc lai, dé tim
ham s6 khi bi€t nghiém ta dung ham poly(r) v6i r 1a nghiém:

>>r =[1,3+51,3-51];
>>poly(r)
ans =

1 -7 -40 34
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3.3 Téan td quan hé quyét dinh chuong trinh

Pay Ia céc téan tf gitip chuong trinh quyét dinh dua vao k€t qud tinh téan. C6 6 téan
tl quan hé gitra cdc mang:

Toéan to Y nghia

< nho hon

<= nhd hon hoic bing
> 16n hon

== bing

~= khong bang

Vidu: x=[6,3,9] vay=[14,2,9] c6 cac trudng hgp sau day:

>> 7 = (X<Y)

1 0 0 (ding cho 6<14, sai cho 3<2 va 9<9)

1 1 0 (dung vi 6<14, dung vi 3>2 va sai vi 9=9)

3.4 Giai hé phuong trinh

2x+ 4y -3z= 8

-2x + 3y +22=-6

2X+4y+ z=-4

Giai: viéc gidi hé phuong trinh trén twong duong véi phuong trinh vi€t dudi dang dai
sO tuyén tinhnhusau: Au=b

Trong d6 u 1a vector nghiém cin tim, u = (x,y,z) ; A 12 ma trin cdc hé s6 bén trdi con
b 1a vector cdt cdc hé s6 bén phai :

2 4 -3
A=|-2 3 2
-2 4 1
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va
8
b=|-6
4

Vi viy, nghiém ctia hé phuong trinh la: u = A\b

Viéc gidi trong Matlab rat don gidn gdm 3 dong nhu sau :

b=[8;-6;-4] % vector cOt
A=[2,4,-3;-2,3,2;-2,4,1] % ma tran 3x3
u=A\b % nghiém ctia HPT
Chi y:

o dau \ 1a d4u chia trdi dung dé gidi hé phuong trinh khi hé chi c6 mot nghiém.
Trong trudng hgp hé vo nghiém hoidc c6 vo sd nghiém phdi gidi bing cdach khac.

3.5 Ma tran va vector

3.5.1 Nhap s6 li¢u

A=[125;390]la ma trdn 2 hang, 3 ¢4t

X =[1235] Ia vector hang

Y =[1;2; 5] 1a vector cOt

Trudng hop qud dii c6 thé qua hang ding “...”, vi du
A=[125390;235467;167945;256743;678912;235789;21457..
824689 1]

3.5.2 Ma tran con va phan tif

Ta c6 thé 14y mot phan ti hoic ma tran con cda mot ma trin d3 c6, vi du khi viét
A(i,j) 12 s liéu ctia phan tif hang i va cdtj. Chang han v6i ma trin A & trén,

>> A(2,3)

ans =
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>>B =A(2:3,1:3) % hang 2 d&€n 3, cot 1 dén 3
B =

2 3 5

1 6 7

3.6 Ma tran

3.6.1 Nhan

C6 2 ma trdn A va B, phép nhdn 2 ma trdnla C = A*B. Vidu :
>>A=1[6,-2;10,3:4,7]

>>B =9, 8:-5, 12]

>>C =A*B
C=

64 24
75 116
1 116

Chd ¥ : mudn nhan 2 ma trin thi s6 cdt cila ma trAn A phai bing s6 hang clia ma trin
B

3.6.2 Héan vi

Ma trdn héan vi ciia A 12 A’. Vi s6 thuc, B = A’ tao ra ma trin A" véi cdc phdn ti
cua B 1a bij = aji.

3.6.3 Xo6a hang hay cot

Mudn x6a hang hay cdt ta cho cot d6 bing mang trdng [ ]. Vi du x6a hang 2 clia ma
tran A,

>>A12,:) =[]

3.6.4 Cac ma tran dac biét

Zeros(m,n) 1a ma trdn m x n bang 0
Ones(m,n) 12 ma trdn m x n bang 1
Eye(m,n) 12 ma trdn m x n vdi s0 1 trén dudng chéo chinh
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Vidu:

>>eye (3)

ans =

1 0 0

0 1 0

0 0 1

>> B = [ones(3) zeros(3,2) ; zeros(2,3) 4*eye(2)]
B =

1 1 1 0 0
1 1 1 0 0
1 1 1 0 0
0 0 0 4 0
0 0 0 0 4

3.6.5 Cac ham ma tran

expm(A) % tim ham mii ctia ma trn A, tifc 1a e*
logm(A) % tim log (A) d€ A = e'**™
sqrtm(A) % tim cin A

3.6.6 Bién ki ty
Cédc ki ty ding trong matlab dugc dé duéi hai dau

Names = [‘Hoa’; ‘Buoi’; ‘Quyt’]
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Chuong 4 Lap trinh v6i matlab

4.1 Vong lap For

Dung dé lap lai mot cau hay mdt nhém cau
Vidu4.l:

form=1:100

_ 0 “ A , , L. R J4
num = }(m N 1) % thuc hién tinh téan gid tri num khin =1 dén 100

end
Vi du 4.2:
forn=100: - 2:0
k= 1 % thuc hién tinh toan gi tri k khi n = 100 dén 0 budc -2
exp(n)
end

Vi du 4.3: vong lap for c6 dung ham eval, int2str, va 1énh save
for k =1:10
n=k"2+5
outputfile = [*A’, int2str(kK)]; % tao cdc file Ak c6 cdc két qud x,y, z
% viét cdc dong lénh tinh toan dé thue hién ham eval, 1énh save:
_ 1
exp(n)
y = kK*X"2 + x/2
z = log(x"2 + 2) + sin(y)

% Hay save cdc bién x, y, z vao Mat-file

%eval([‘save outputﬁle Xy 2’])% cdc lenh save, va cdc bién x, y, z déu ¢ trong
ddu * d@é tré thanh cdc chudi, con bién outputfile khéng can vi né da la dang chudi.

o)

save (outputfile, 'x', 'y', 'z') % tao ra cac file Ak.mat cé6 3 bién x,
y, z cé thé goi 1lén.

end

(chd y: sau khi chay, da luu vao cac file dang Ak.mat chura cac gié tri x, y, z. Néu goi x s&
c6 gia tri ung voi A10.mat 1a x = 2.5066e-046. Néu goi Al.mat bang 1énh load Al.mat va
g01 x s€ ¢6 x = 0.0025 luu trong Al.mat)
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4.2 Vong lap “while ”:
Vong lap while tién hanh 1 ciu hay nhom céu trong mot sb 1an khéng xac dinh cho dén
luc di€u kién béi while khong con thoa man
Vi du 4.4: % hiy tim tit ca cac s6 mil ctia 2 dudi 1000
v=1;i=1; num =1,
while num <2000
num =3"
v = [ V; num] % tao ma tran cot gdm s6 v va cac s num
=i+l
end
Vidu4.5:
X =1;
while x~=5
disp(x)
X=x+1

end

4.3 Céu diéu kién: If —else if — else

Céu trc diéu kién giup phan nhanh ltc tinh toan

Vidu 4.6:
i=1;
while i<15
if i>5
k=i,
else if (i>1)
k= 5% ,
else
k=1,
end % két thic else if
end % két thuc if
I=i+1
end % két thuc while
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4.4 Vong lip xép long

C6 thé tao nhiéu vong lap Xep long vao nhau. Gia su ta muon tao mdt ma trdn c6 gia tri 1
& hang va cot thir nhat, cac so tiép theo bang tong cla so hang ¢ trén va bén trai néu tong
bé hon 20, nguoc lai cac sd bang s6 16n nhat trong hai s6 hang d6. Goi chi sé hang va cot
tuong tng 13 r va ¢, ta viét nhu sau:

%function A = matrandacbiet (n)

n=5;
A = ones(n)
forr=1:n
forc=1:n
if (r>1) & (c>1)
s=A(r-1,c) + A(r,c-1);
if s<20
A(rc)=s
else
A(r,c) = max(A(r-1,c), A(r,c-1))
end
end
end
end

Chay chuong trinh bang cach cho gia tri cia n.

4.5 Vong phan nhanh switch-case-otherwise
Ngoai if else end, day cling 1a mot phan nhénh ctia chuong trinh.
Vidu4.7:
switch color
case 'red’
c=[100];
case ’green’
c=[010];

case ’blue’
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c=[001];
otherwise

error (’invalid choice of color’) % lénh error trinh bay mot dong thong bao 16i va
chuyén su di€u khién vé keyboard

end

Vi du 4.8: vi du lap trinh diém chuyén dong X}lét phat tir toa d6 (1,0). Cha y 1é€nh line(t,y)
la dang bac thap cua Iénh plot(ty). Ban chat cua duong cong duoc qui dinh boi 1énh
set(handle, ’PropertyName’, ’PropertyValue’) trong d6 handle 1a mot doi tuong.

clf
theta = linspace(0,2*pi,100);
X = cos(theta); y = sin(theta); %vong tron ban kinh 1

hbead = line(x(1),y(1),’marker’,’0’,’markersize’,8,’erase’,’xor’); % diem "o’ tai X(1) =
cos(0), y(1) = sin(0) tucc tai diém (1,0). hbead la mét handle

htrail = lipe(x(l),y(l),’marker’,’.’,’color’,’r’,’erase’,’none’); % diem .’ tai cos(0), sin(0)
tiee tai diem (1,0)

axis([-11-11]);
axis(’square’);
for k=2:length(theta)
set(hbead,’xdata’,x(k), ydata’,y(k)); % thiét ldp hbead & toa d6 méi: vé "o’ va xéa
set(htrail,’xdata’,x(k), ydata’,y(k)); % thiét ldp htrail ¢ toa @6 méi: vé °." va khong
X0a
pause(0.1) % dirng 0.1 gidy roi tiép tuc vé
drawnow
end
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Chuong 5 Tich phan, phuong trinh vi phin

5.1 Tinh tich phan

A
5.2 Cong thirc hinh thang y
Vi du can tinh tich phan trong khoang xo — Xy —~——_
| = j ydx
1
I~ 2h(yo +v1) y i

v

voi khodng xg — X, tuong tu ta c6 Xo X, <
h h h . L )
L) 500+ Y|+ S0+ Y2) |+# | S(aa+Ys) | Hinh 5.1 Tinh tich phan theo
phuong phéap hinh thang

hay | z%h(yo +2Y, +2Y, 4.2y, +Y,) (5.1)

X, — Xo

vol n= 1a s6 cac khoang chia va h 1a 6 dai khoang chia (hay 1 budc chia) sai sd

phép tinh la: E = —%(xn — X, %y (&) v6i x, <s <X,
Cu phap Matlab: dung Iénh trapz (X, y)

Vidu5.1: Tinh | :Isin xdX = —Ccos X
0

0 =2

Dung Matlab:
>> x = linspace (0,pi, 10);
>>y = sin(x);
>> trapz (X,Y)
ans
1.9797
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Sai o | - 10002 —21,9797)

=1%

Néu 1dy 100 diém x=linspace(0, pi100) thi két qua 1a 1,9998 va sai sd

100(2 —1.998)
2

E= =0.01%

5.3 Quy tic Simpson:

Tinh tich phéan tir X — X, dung cong thirc Simpson nhu sau :

h
=§(yo+4y1+yz)

’ h® e
Saiso E=——
ai sO 5 (¢)

Tong quét tich phan tir x; — Xp:
h
I :g(y0 + 4y, +2Y, + 4y, +.. 42y, , +4Y, , +Y,) (5-2)

Cu phap trong Matlab: quad (‘function’, X, X,, ‘tol’)

Trong d6 ham ‘function’ ¢6 2 cén tich phéan la xq va X,. Thong s6 tol 1a do chinh xac lua
chon.

Vidu5.2: Tinh 1 = j sin xdx
0

>> [= quad(‘sin’, 0, pi) %do chinh xac mac dinh.
hoac
>>1 = quad (‘sin’, 0, pi, ’reltol’, 1e-6) % dung do chinh xéc twong ddi reltol

Ngoai ra, Matlab con cung cap 1énh quadl dung phuong phap Lobatto khi biét y(x). khi
can tang do chinh xac, dung quad 8 (dua vao cong thirc Newton Cotes)

Vi dy: >>1=quad 8 (‘sin’, 0, pi, ‘reltol’, 1e-6)
5.4 Giai phwong trinh vi phan bang phwong phap sb
Khi khong c6 thé giai bang phuong phap phan tich, ta dung phuong phap sb.

5.4.1 Phwong phap Euler

bay la phuong phap don gian nhat dé giai phwong trinh vi phan. N6 c¢6 d6 chinh xéac
thip, nhung gitp hiéu rd phuong phap tinh. Xem phuong trinh:

dy _ -
P r(t)y (5-3)
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Véi 1(t) 1a mot phuong trinh biét trude. Ta cé
dy . y(t+At)—y(t)
—=lim

dt Alt—>0 At
Khi At nho :
dt At
Hay @y = 1=V
Suy ra y(t + At) = y(t) + r(t).y(t).At (5-5)

Hay c6 thé viét dudi dang sau goi 1a phuong phap Euler :
() =yt +rt).y(t, ) At (5-6)
Trong d6 At 1 budc, c6 thé ky hiéu 1a h
Phuong trinh vi phin bac 1 téng quat : y* = f(t,y)
Co 101 gidi theo phuong phéap Euler 1a :
t,,, =t +At
{y(tm) = y(t) + At Fft,, ()]

Bang cach ap dung phuong trinh (5-7) trong vong lap “for’ trong Matlab ta giai duoc

(5-7)

Vi du 5.3 : giai phuong trinh y’= r.y dung phuong phap Euler va v& d6 thi trong khoang
0<t < 0,5 khi r = -10 véi diéu kién ban dau y, = 2.

Lo1 giai chinh xac 1a y(t) = 2 ¢! Ta s& so sanh 10 giai chinh xac vo1 phuong phap
Euller khi At = 0,02
>>r=-10;h=0.02; y(1) = 2;
k=0 ;
for time =[h: h: 0.5]
k=k+1;
y (k+1) =y(k) + r*y(k)*h;
end
t=[0:h:0.5];
ycx =2* exp(-10*t) ; % la 161 giai chinh xac.
plot (t, y, ‘0’, t, ycx), xlabel (‘t’), ylabel (‘y’)
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Két qua cho ra trén hinh 5.2, trong d6 duong nét lién 1a két qua chinh xac con diém ‘o’ 1a
phuong phép Euler. Do chinh xac s€ tang 1é€n khi gidm h xuong. Tuy nhién gidm budc h
s€ tang thoi gian chay may va c6 thé giy nén sai so tich lily do qua trinh lam tron so.

1.8

16

1.4

1.2

0.8

0.k

0.4

0.2

|:| | | |
a gos 01 018 02 025 03 035 04 045 05

Hinh 5.2: Giai phuong trinh vi phan y’ =-10 y véi y, = 2 theo phuong phap Euler

Trong Matlab c6 sdn ham Euler, ¢t phap viét nhu sau :
>>[t,y] = eul (‘f’, tspan, yo, h)

Trong do tspan la khoéng cua bién t: tspan = [tg, tf ] VQ’i to <t <1, yola gid tri ban dau.
Con ham f 1a ham s6 cua phuong trinh vi phan bac 1 tong quat y’= f (t,y) ma ta phai lap
file ham s6 va luu vao tén file la f.m, ct phap nhu sau :

>> function y’= f (t,y)
y, =r *y

Tro lai vi du trén, ding ham Euler ta viét :
>>r=-10;
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>>[t, y] =eul(‘f’, [0 0.5], 2, 0.02] ; ycx = 2*exp (-10*t) ;
>>plot (t, y, ‘0’, t, yCX)

r t _
Neéu ta khong khai bao h thi mac dinh 1a h= flOOO

Bai tap tai 16p : Giai phuong trinh vi phan: y’=y+1,y, = 1.

5.4.2 Phwong phap Runge — Kutta:
Pay la phuong phéap dua vao khai trién chudi Taylor,

y(t+h) = y(t) + h.y'(t) +%.h2.y"(t) +... (5-8)

Cang tang sé hang cua chudi thi gia tri cang chinh xac. Tuy nhién, trong thyc té viéc tinh
dao ham cap cao rat kho. Vi vdy, phuong phap Runge — Kutta dugc ung dyng dé tranh su
kho khian nay. Pay 1a phuong phap ding nhiéu danh gia ham f(t, y) dé xdp xi chudi
Taylor.

Phuong phap Runge — Kutta bac 2 nhu sau:

Ykr1 =Yk T 0101+ 0202 (5-9)
g1=hf(t, y) =hfy (5-10)
92:hf(tk+ah,yk+Bhfk):hf(tk+och, yk+Bgl) (5'11)
Va céc hé sd a, B, ®; , ®, phai chon dé théa man dé xép xi chudi Taylor:

o +w,=1

w,ax = E

1
o, =—

Phuong phép Runge — Kulta bac 4 nhu sau:

Yea =Y + @0, + 0,0, + 0,0, +®,0, (5-12)
9:= h f(t, Y&

92 = h f(te+ oy h, yict 0101)

93 = h ft - ozh, yi + B292 + (02-B2)01 ]

da =h flte+ o h, i+ Bags + 13 93 + (03-B3 - v3)0a] (5-13)

C6 thé chon nhiéu gi4 tri cia cac hang s6 dé xap xi chudi Taylor, phuong phép co dién
dung qui tac Simpson cho:
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V3 =03 =
Phuong phap Runge — Kutta cho do chinh x4c rat cao so voi phuong phéap Euller.

Trong Matlab, phuwong phap Runge — Kutta dugc 1ap sin bang cac ham ode23, oded5 va
ode 113. Ham ode23 két hop Runge — Kutta bac 2 va 3. Haim ode45 két hop phuong phap
Runge — Kulta bac 4 va 5. Tong quat, ham ode45chinh xac va nhanh hon ode23, nhung
n6 dung budc h khé 16n nén hinh v&€ khong dugc lang nhu ode23.

Vi du 5.4: Giai bai vi du 5.3 ding phuong phap Runge — Kutta, két qua cho trén hinh 5.3
>>  function y’= f54(t,y) ; global r  %khai bdo bién toan cuc
y’ =r1*y; % ldp file ham, luu tén file 1a f54. m
Tiép tuc giai
>>globalr  r=-10;[t, y] = ode45 (‘t54°, [0 0.5], 2) ; ycx = 2*exp (-10*t) ;
plot (t, y, ‘0’, t, ycX), xlabel (‘t ), ylabel (‘ y’)

1.8

1.6

1.4

1.2

= 1

0.5

0.6

0.4

0.2
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I:I | | | I I B e
o oos 01 015 02 025 03 035 04 045 05

Hinh 5.3: Giai phuong trinh vi phan y’ =-10 y vdi y, = 2 theo phuong phap Runge-Kutta
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Vidu 5.5 : so sanh ode45 va ode23 dé giai
Phuong trinh vi phan : y’ = sint, y(0) = 0
Lo1 gidi chinh xac 1a y(t) = 1-cost
>> function y’= hamsin (t,y)
y’=sin(t) ; % lap file ham c6 tén ‘hamsin’.
Giai bang M-file :
>>tcx = [0: 0.01: 4*pi]; subplot (2,1,1) % hinh phu 1
[t, y] = ode45 (‘hamsin’, [0 4*pi],0) ; ycx = 1- cos (tcx) ;
plot (t, y, ‘0’, tcX, ycx), xlabel (‘t”), ylabel (‘y’) ...

axis ([0 4*pi -0.5 2.5]), gtext (‘ode 45°) % chuwong trinh sé dirng lai tai lénh gtext, ta
diing chudt bam vao vi tri can ghi sé thdy xudt hién ode 45 trén hinh

subplot (2, 1, 2) % hinh phu 2
[t,y] = 0ode23 (‘hamsin’, [0 4*pi], 0); plot (t, y, ‘0’, tcX, ycX), xlabel (‘t), ylabel (‘y’), ...

axis ([0 4*pi  -0.5 2.5]), gtext (‘ode23’) % chuong trinh sé dung lai tai lénh gtext, ta
diing chudt bam vdo vi tri can ghi sé thdy xudt hién ode 23 trén hinh

Két qua cho trén 2 hinh 5.4a va 5.4b c6 su khac biét vé budc h.

25 . . . . . .

2

1.5

= 1
05
i
045 ; ; ; ; ; '

o 2 4 B =] 10 12
t Hinh 5.4b
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5.5 Hé phwong trinh vi phan bac 1
Xét hé n phuong trinh vi phan bac 1

X, = f, (X, Xy 0000, X, 1)

X2 = fz(Xl,Xz,..-,Xn,t) (514)

X, = f, (X, Xppees X, 1)

LA ]

Duéi dang vector ta viét: x> = F(t, X)
trong do x la vector cot, X = [Xq, X, ..., Xn ]T

de giai, ta c6 2 budc :

Budc 1 : Viét phuong trinh dé tinh £y, f,, ..., f, khi nhap x, t
>> function x’ = F(t,X) ;
% Cu phap goi : x’ = F(t,x)
% Nhap liéu : t = thot gian
X = [X1, X2, .oy Xn ]
% Xudt két qua : x> = [, T, ..., £ ]
X, = Fi(Xe, ooy X 0) 5 X = Fo(Xe, oony Xy 1) 5 X, = T (X1, -es Xy ©)

va save ham so dudi tén F.m

Budc 2 : Viét script file dung ode23 hay ode45 dé giai

>> tspan = [t t; ] ; Xo = [X10, X20, ..., Xno ] % gid tri chon cho tspan va xo (ban ddu)
[t, x] = ode23 (‘F’, tspan, Xg); % chay ode23

X, =X (5, 1) ; % gia tri clia x4, tc cot thir nhat cta x

Xn = X( 3, n); % gia tri cla x,, tirc cdt thir n cla x

% cac gia tri Xg, Xp, ..., Xp 1a cac gia tri ta can tim tai thoi diém t (vi du : nhiét d6 =X ; ap
suat = X, ; am do = xs,...)

Vidu 5.6:
Giai h¢ phuong trinh vi phan sau:
Xl’ = Xo - X12

Xo = -X1 - 2X1Xo

PGS.TS. Truong Vinh, B6 mén CNHH —Pai Hoc Nong Lam TP HCM



Ung dung computer trong cong nghé héa hoc va thiee phdm 28

trong khoang t = (0, 10), biét rang diéu kién ban dau x;(0) = 0 va x,(0) = 1.

Dé giai chiing ta thuc hién 2 budc:

Budc 1: 1ap file phuwong trinh

function dxdt = F2pt(t,x)

dxdt = zeros(2,1); % tao vector cot [0;0] cho 2 dao ham X{' va Xy'
dxdt(1) = X(2) - X(1)*2; % phan tir thir nhat cia vector dxdt
dxdt(2) = -x(1) - 2*x(1)*x(2);% phdn tr thir hai ciia vector dxdt
save file nay dudi tén F2pt.m

Budc 2: 1ap script file dé giai

tspan = [0 10]; x0 = [0;1]; % khdang thoi gian t va diéu kién ban ddu ciia x1 va x2
[t,x] = oded5('F2pt’, tspan, x0); % giai HPT

x1 =x(:,1); X2 = X(:,2);% cot thu nhat va thu hai cua x

plot (t, X1, t, x2, '+"), xlabel ('t'), ylabel ('x1 va x2")

title('dx1dt = x2 - x172 va dx2dt = -x1 - 2 x1x2")

legend('x1','x2")

grid

figure(2) % hinh 2

plot (x1,x2), xlabel ('x1"), ylabel ('x2")

Két qua cho trén Hinh 5.5a (1oi giai) x; VA X, va quan hé giita X1 Va Xz (Hinh 5.5b). Hai
hinh 5.5a va 5.5b dai dién cho quan h¢ gitra x;, Xo va t. Co thé v& dudng cong quan hé
gitra x1, x2 va t trong khong gian 3 chiéu dung 1énh plot3(t, x1, x2):

plot3 (t,x1,x2), xlabel ('t'), ylabel ('x1"), zlabel ('x2")
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dildt = ¥2 - %1% va dx2dt = -x1 - 2 x1x2

wlwa xd

¥2

0.4 .

1 | 1 1 1 1 1 1 1 1 |
05 04 03 -02 01 0 01 02 03 04 05
el

Hinh 5.5 b: Quan hé giita x1 va x2, con goi 1 hinh v& mit phang pha.
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%1 -1 0 t

Hinh 5.5¢: V& duong cong trong khong gian 3 chiéu quan hé giita X;, X, va t bang 1énh
plot3(t, X1, x2).
5.6 Phwong trinh vi phan bac 2

Pé giai mot phuong trinh vi phan bac 2, can thay thé nd bang hé phuong trinh vi phan béc
1 twvong tng. Xem phuong trinh:

y? =fty,y) (5.15)
ta dat x1 =y va x2 = y’. Nhu vay x = (x1, x2) 1a nghiém ctia h¢ phuong trinh vi phan bac
1 sau day:

X1’ = x2

x2’ = f(t, x1, x2)

Vidu 5.7: Giai phuong trinh vi phan bac 2 sau trong khoang [0, 10]:
y’tyy ty=0

voiy(0)=0vay’(0)=1.

Bang cach dit x1 =y vax2 =y’ ta co hé:

xI’=y =x2
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x2’=y’=-yy -y = -xXIx2 - x1

Lam tuong tu nhu trén véi hé phuong trinh bac 1:

Budc 1: 1ap file ham

function dxdt= Fptb2(t,x)

dxdt=zeros(2,1); %tao vector cot [0;0] cho 2 dao ham x1' va x2'
dxdt(1) = x(2) ; % phan tu thu nhat cua vector dxdt

dxdt(2) = -x(1)*x(2)-x(1);% phan tu thu hai cua vector dxdt
save file ten Fptb2.m

Budc 2: 1ap script file

tspan=[0 10]; x0=[0;1]; %range of time and initial x
[t,x]=0ded5('Fptbh2',tspan,x0);giai HPT

x1=x(:,1);%cot thu nhat cua x

plot (t,x1), xlabel ('t"), ylabel ('y")

title('phuong trinh vi phan bac 2')

grid

phuang trinh vi phan bac 2

Hinh 5.6: Nghi¢ém phuong trinh vi phan bac 2.
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PHAN B: EXCEL
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Chuong 6 GIGI THIEU Excel

6.1 Dung Excel giai h¢ phuong trinh
Xem bai thuc hanh

6.2 Dung Excel tim cuc tri ham cé diéu kién rang budc

Xem bai thyc hanh st dung Solver, pp d@on hinh (linear programing)

Tai liéu tham khdo
Matlab

Excel
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