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1. Co ban:

Céc kién thirc co ban vé sit dung MATLAB céac ban c6 thé tim doc ¢ file nay:

http://www.pimavn.com/uploads/7/6/2/5/76259013/matlab pima.pdf

(Nguon: PiMA — Projects in Mathematics and Applications)
2. Mt s6 ham can thiét:
Khi hoat dong v&i cac ham bién x, ta trude hét khai béo x 13 mot bién symbolic:
>> syms x
Ta dinh nghia ham f(x) 12 ham ta can:
VD:  >> f(x) = x"2
Luc nay, f cia chung ta s& 1a mot bién kiéu ham symbolic (symfun). Khi d6, dé tinh f(a) bat ki, ta chi can:
>> y = f(a)
VD: >> y = £(2)
>> ans =

4
Sau day 1a mot sé ham MATLAB dé xtr 1y cac ham dai s6 noi trén.

2.1. Gidi han: St dung ham limit cia MATLAB

lim f(x) y= l%m%t(f, a) hoac
x-a y = limit(f, x, a)

lim f(x) |y=1limit(f, x, a, ‘left’)

x—a~

lim+ f) y = limit(f, x, a, ‘right’)

x—-a

Véi: £, x 1an luot 1a ham va 4n d3 khai bao & trén;
a la diém ma minh can tim gidi han cia f(x) khi x tién t6i;
‘left’/’right’ 1a dé tinh giéi han cua f(x) khi x tién dén bén trai/phai cua a;

y 12 bién luu két qua, co thé dat tén bat ki gi khac (ketqua, b,...), néu khong khai bao y thi két qua
tu dong luu vao bién ans

Ham s€ tra vé ket qua 1a mdt con s0, chinh 1a giéi han (lim) cua f(x) trai, phai hoac tai diém a can tim.

| N

Vidu 1: Tim gi¢i han ciay = i_ khi x tién dén 1, 3 va —co.

w
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>> syms x;

>> f(x) = (x-2)/(x-3);
>> yl = limit (£, x, 1)
>> yl =

1/2
>> y2 = limit (f, x, 3)
>> y2 =

Inf
>> y3 = limit (f, x, -Inf)
>> y3 =

1

Diéu nay nghia la:

I x—1 1 y x—1 I x—1
= = — = = 00 * =
e y—3 20 2T Ny 3 T s T AN =3

\/ﬁ khi x tién dén bén trai 1:

Vidu2: Tim giéi hanciay =

>> sym x;

>> f(x) = -1/sqgrt (x"2-2*x+1)
>> y limit (£, x, 1, 'left')
>> y

-Inf

Diéu nay nghia la:

i -1
= lim —=—w

=17yx2 - 2x + 1
2.2. Pao ham: St dyng ham diff ciaa MATLAB

, df = diff(f) hodc
PO ar= difie, x)

dfn = diff(f, n) hoac
n <
PR i = difi(e, x, n)

Véi:  f, x 1an luot 1a ham va an da khai bao ¢ trén;

n la bac dao ham;

df hay dfn 1 bién luu két qua.
Ham s& tra vé két qua 1a mot ham (symfun) khac (df(x) hodc dfn(x)), chinh 14 dao ham béc n cua f(x).
Dé tinh dao ham bac n cua f(x) tai diém a, sau khi d3 tim ra ham dfn(x), ta dung cau 1énh:

>> y = dfn(a)
Vi du: Tim dao ham bac 1 va 5 ctia y = tan(xsin(cosx + 1/cot(x))) tai x = 2017

>> syms X;

>> f(x) = tan(x*sin(cos(x) + 1/cot(x))):;
>> df = diff(f, 1)
>> df (x) =

3
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(sin(cos(x)+1/cot (x))-x*cos (cos (x)+1/cot (X)) *(sin(x)-

(cot (x)"2+1)/cot (x)"2))* (tan(x*sin(cos (x) + 1/cot(x)))"2 + 1)
>> yl = df (2017)
>> vyl

(sin(cos (2017)+1/cot (2017)) -
2017*cos (cos (2017)+1/cot (2017)) * (sin(2017) -
(cot (2017)72+1) /cot (2017)"2))*(tan(2017*sin(cos (2017) +
1/cot (2017)))72 + 1)
>> yl = vpa(yl) %ham vpa(x) dung dé& biéu dién sb x dudi dang thap phan
>> yl =
1075.5917707706726856809216116454
>> df5 = diff(f, 5)
>> df5 =

. %dai qua, céac ban thu di
>> y5 = vpa (df5(2017))
>> y5 =
31424462644291579.704596420112092

Diéu nay nghia la:
f(x)~1075.5917707706726856809216116454 ; f5(x) ~ 31424462644291579.704596420112092

2.3. Tich phan: St dung ham int cia MATLAB

y = int(f) hoac

.f [0 dx y = int(f, x)

b . x
y =int(f, a, b) hodc
fa A

Véi:  f,x lan Iuot 1a ham va an d3 khai bao & trén;
a, b 1a hai can khi tim tich phan xac dinh;
y 1a bién luu két qua.
Dbi véi ham dau tién, két qua tra vé 1a mot ham (symfun) khac 14 nguyén ham cua f(x).
Dbi v6i ham thir hai, két qua tra v& 1a mot s6 1a két qua cta phép 14y tich phén tir a dén b cua fi(x).
Vi du: Tim nguyén ham cuiay = Inx.

>> syms X;

>> f(x) = log(x); %ham log clia MATLAB tu hiéu 1a co sbé e (Napier)
>> y = int (f)
>> y(x) =

x* (log(x) - 1)

Diéu nay c6 nghia la:
flnxdx =x(lnx—1)+C

Vi dy 2: Tinh [ x logs (x + 2) dx
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>> syms x;

>> f(x) = x*log(x+2)/log(5); %do log(a) (b) = 1ln a/ln b
>> y = int (£, 1, 2)
>> y =

(6755399441055744%10og(3))/7248263982714163+1125899906842624/7248263982714163)
>>y = vpal(y)
>> y =
1.1792430253688809633742615466948

Diéu nay co6 nghia la:
2
J. xlogs(x + 2) dx ~ 1.1792430253688809633742615466948
1

Tim tich phdn suy rong:

Cach 1: Nhu luc lam bai tép, ta tim tich phan thay can vo cuc/diém kydilat 10i cho tim gidi han khi t chay
dén cac gia tri trong Ung.

co x arctan x
Vidu 1: Tinh [ ———

0 (1ix2)? dx (bai 22/tr. 27 bai tap VTP)

>> syms x t; %do t bay gid clua chting ta la moét bién
>> f(x) = (x*atan(x))/ (1+x"2)72; %atan(x) la ham tim arctan (x)
>> y(t) = int(£,0,t)
%két qud y khdébng con la s nita ma 1la mét ham (symfun) theo t
>> y(t) =

atan(t)/4 + (t/4 - atan(t)/2)/(t"2 + 1)
>> kg = limit (y, Inf)
>> kg =

pi/8

biéu nay c6 nghia la:

¢ X arctanx d arctant N 1 (t arctan t)
X = ——
o (14 x2)? 4 t2+1\4 2
i x arctan x P
m - ax = -
t-oo Jo (14 x2)2 8
1 el/x
Vi du 2: Tinh fO 3 dx (bai 34/ trg. 28 bai tap VTP)
>> syms x t;
>> f(x) = exp(l/x)/x"3; %ham exp(x) dung dé tinh e’x
>> y(t) = int(f, t, 1)
>> y(t) =

piecewise ([0 < t, -(exp(l/t)*(t - 1))/t], [t <= 0, Inf])
$ nghia 1la véi t > 0, né nhan - (exp(l/t)*(t - 1))/t ;
ngugc lai, nhén Inf

limit(y, t, 0, 'right'")

Il oe

>> kg
>> kg =
Inf

Diéu nay nghia la:
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fl el/x " el/t(t _ 1)
t

x3 t

. 1el/x

lim dx = o
t-o* ), x3

Cich 2: Pon gian hon, ta c6 thé ding thang ham int

co x arctan x
Vidu 1: Tinh fO W

dx (bai 22/tr. 27 bai tap VTP)
>> syms X;
>> f(x) = (x*atan(x))/ (1+x"2)"2;
>> kg = int (f, 0, Inf)
>> kg =
pi/8

el/x
x3

1
Vi du 2: Tinh dx (bai 34/ trg. 28 bai tap VTP
1 0 g p

>> syms x;

>> f(x) = exp(l/x)/x"3;
>> kg = int(f, 0, 1)
>> kg =
Inf
2.4. V& do thi:

MATLAB v& d6 thi bang cach ndi cac diém toa do (x,y) v6i x, y 1an luot 14y tir cac mang 1 chidu (vecto).
PAu tién, ta tao mang X:
>> x = linspace (Start, End, N)
Véi Start, End 1a hai gia tri bién;
N 14 s6 phan tir cia mang.
VD: >> x = linspace (-1, 1, 3)
Lé&nh trén s€ tao ra mot mang x gém 3 phﬁn ttr sao cho chia déu doan [-1,1], ¢6 nghialax=[-101].

Dé tién viéc v& hinh, ta thuong tao mang 1&n dén 1000 ph::in tr (do viéc vé hinh b::ing cach ndi diém, sd
diém cang nhiéu thi dudng cong s& cang “muot” hon, khong giy khuc).

Tiép theo, ta tao mang y:
>> y = f(x)
Vi f1a ham da khai bao tur trude.

Luc nay, moi phan tir cua mang x s€ ing voi mot phan tir cia mang y, tinh bang ham cho trude.
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Cudi cung, dé ve @b thi:
>> plot(x,Vy)

Lénh sau cho phép chiing ta thay ludi 6 vuéng. Lénh nay phai luon dit ngay sau lénh plot (ké ca khi plot
nhiéu 1an).

>> grid on

Ngoai ra ¢ thé diéu chinh mau d6 thi (cling nhu kiéu duong):
>> plot(x,y,':r")
Céc mau co thé 1a: b (blue, day 1a default), y (yellow), m (magenta), ¢ (cyan), r (red), g (green),...
Céc kiéu dudng co thé 1a: - (solid line, day 1a default), : (dotted line), -- (dashed line), -. (dash-dot line),...
Vidu: VEdo thi y = log,_,(x + 3) tir 5 d&n 15, duong chim gach do.
>> syms x;
>> f(x) = log(x+3)/log(x-2);
>> x = linspace (5, 15, 1000);
>> y = £(x);

>> plot(x,y,'-.r'");
>> grid on

Két qua:

{4 Figure 1 - O X
File Edit View Insert Tools Desktop Window Help k]
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2.5. Khai trién Taylor: St dung ham taylor cia MATLAB.
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5 .
To(x) = Z f'© . T = taylor(f) hodc Pa thirc Taylor cap 5
5\X) = m x T = taylor(f, x) cta f(x) taia=0
n=0
5 .
f'(a) n B DPa thuc Taylor cap 5
Ts(x) = Z n! (x —a) T = taylor(f, x, a) cua f(x) tai a.
n=0
Pa thirc Taylor cip n - 1
- '@ cua f(x) tai a
= — k Tn = tayl f, ¢ ’ ; i X
Tn(x) I‘ZO ) n = taylor(f, x, a, *Order’, n) Luu y: vi dy minh mu6n
- tim dén cdp 10 thin=11

On thi Hoc ky 1 — Khéa 2016

V6i  f, x 1a ham va bién di khai bao tir trude
a la diém ma da thic Taylor khai trién xung quanh (a = 0 thi day la chudi Mac Laurin)
n 1 cip ma da thic Taylor khai trién dén.

Ham s& tra vé két qua 1a mot ham (symfun) khac, chinh 14 da thirc Taylor theo yéu ciu cia minh.

Vi du: Tim da thtc Taylor bac n =3 cua f(x) = e”x tai a = 2. V& db thi f(x), T(x) xung quanh a.

>> syms x;
>> f(x) = exp(x);
>> T = taylor(f, x, 2, 'Order', 4);
>> pretty(T) % DPay 1la ham giup ta dé nhin hon
>> x = linspace (0, 4, 1000);
>> f = f(x); % tao mang f (tuong tu mang y & trén, muc 2.4)
> T = T(x); % tao mang T
>> plot(x, £, 'b', x, T, 'r'")
Két qua:
P 3
exp(2) (x - 2) exp(2) (x - 2)
expl(d) + exp(2) (- 2) + ————————————— + -
2 &
biéu nay nghia la:
(x—-2)?% (x-2)°
T;(x) =e?[1+(x—2)+ 5 c ]
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|4\ Figure1 — O X
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Va céac ban c6 thé thiy duong mau do (T(x)) xap xi gan ding dudng mau xanh (f(x)) dic biét 1a khi cang
gan toi 2.

Bén canh d6, chiing ta con ¢ du sd Lagrange R(x) = f — T(x) v6i do 16n sai s [R(x)).
>> R = abs(f - T);

Vi du: Tim da thirc Taylor bac n = 3 ciia f(x) = e”x tai a = 2. Danh gia d6 16n sai s6. V& db thi f(x), T(x),
R(x) xung quanh a.

>> syms Xj

>> f(x) = exp(x);

>> T = taylor(f, x, 2, 'Order', 4);

>> pretty(T) % Pay la ham gitp ta dé& nhin hon

>> R = abs(f - T); % abs(x) 1la ham tinh gid tri tuyét dbéi
>> x = linspace (0, 4, 1000);

>> f = f£(x);

>> T = T(x);

>> R = R(xX);

>> subplot(2,1,1); % subplot(m, n, a) tao mét table cdé6 m hang, n cdt va
ham plot ngay dudi v& & & thu a (tu trén xudbng, trai qua)

>> plot(x, £, 'b', x, T, 'r');

>> subplot(2,1,2); $ ham plot ngay dudi sé& vé vao & tht 2 ttc & toa dd
(2,1)

>> plot(x, R);

X

Két qua:
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4] Figure 1 - a x
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0 6 (1,1) co 6 thi cua f(x) va T(x), 6 6 (2,1) ¢6 dd thi ctia |R(x)|. Ta thiy cang gan 2, [R(x)| cang tién dén
0, trong g cang xa 2 thi d 16n sai s6 cang 16n (dén khoang 4 13 max bén trai, x =0, va 8 1a max bén phai,
x =4).

3. Tham khao thém:

https://www.mathworks.com/help/

10
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