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TINH TOAN HINH THU'C
TRONG MATLAB

. Gi&i thiéu

Tinh toan hinh thurc.
Symbolic Math Toolbox.
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Khai bao

Khai bao bién:
symsabcx
hoac

Khai bao bién phirc
x =sym(X,’real’); y = sym(‘y’,’real’)
hoac syms x y real
Z=Xx+i%y

Khai bao biéu thirc:
Khai bao biéu thire: f = 2*x + b
syms x b
f=2"x+b
hoac
f=sym(2*x + b’)
> sym(‘(sqrt(2) + 1)/3)
g = syms(‘5’) (khac g = 5)
syms xy
h = x"2 + y"2
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Lé’nh findsym: tim bién hinh thirc trong
bieu thure.
Vidu
symsabntxz
s = x"n; g = sin(a*t + b)
findsym(f)
ans =xn
findsym(g)
ans=abt
findsym(g,1): tim bién hinh thirc mac dinh
findsym(g,1)
ans =t

Hién thi bién hinh thirc dwéi dang s6 hoc
t=0.1
sym(t,’ f’)
ans = '1.999999999999a"2/(-4)
sym(t, ’r’)
ans = 1/10
sym(t, e’)
ans = 1/10+eps/40
> sym(t,’d”’)
ans = .10000000000000000555111512312578
digits(7)
sym(t,’ d”’)
ans = .1000000
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ll. Cac phép tinh vi tich phan

Pao ham
Tich phan
Gidi han
Téng chubi

Pao ham
diff(Y)
Y: ham sé ho&c bién hinh thirc can |14y dao ham.
Vi du
syms x; f = sin(5*x)
diff(f)
ans = 5*cos(5*x)
g = exp(x)*cos(x)
diff(g)
ans = exp(x)*cos(x) — exp(x)*sin(x)
c = sym(‘5’); diff(c)
ans=0
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diff(5)
ans =[] vi 5 khéng phai 1a bién hinh thirc

Lay dao ham cap 2
diff(g,2)

hoac
ehii(ellii(e)))
ans = -2exp(x)*sin(x)

Pao ham da bién

Goi f = f(x,y) thi
Bao ham theo x: diff(f,x)
Dao ham theo y: diff(f,y)

DPao ham cép 2 theo x: diff(f,x,2)
DPao ham cép 2 theo vy: diff(f,y,2)
Néu x la bién mé&c dinh cua f thi diff(f,2) twong
dwong va&i diff(f,x,2).
Vi du
syms st
f = sin(s*t)
= diff(f,t) => ans = cos(s*t)*s
diff(f,s)=> ans = cos(s*t)*t
diff(f,t,2) => ans = -sin(s*t)*s"2
findsym(f,1) =>ans =t
Suy ra bién mac dinh 1a t do do diff(f,2) = diff(f,t,2)
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DPao ham déi v&i ma tran
syms a x
A = [cos(a*x) sin(a*x); -sin(a*x) cos(a*x)]
A=
[cos(a*x), sin(a*x)]
[-sin(a*x), cos(a*x)]
diff(A)
ans =
[-sin(a*x)*a, cos(a*x)*a]
[-cos(a*x)*a, -sin(a*x)*a]

Tich phan

int(f,x) hoac int(f) : Tim nguyén ham cua
ham f = f(x).
int(f,a,b) : Tinh tich phan cua ftwr a -> b.
Vidu
>symsxnabt
>f=x"n

int(f) ( hoac inf(f,x))

ans = xA(n+1)/(n+1)
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g = cos(a*t + b)
lali(e)

ans = sin(a*t + b)/a
h = sin(2*x)
int(h,0,pi/2)

ans = 1

u = exp(-x"2)
int(u,0,inf)

ans = 1/2*pi"(1/2)

Giéi han

limit(f) :
limit(f,x,a) :
hoac limit(f,a)
limit(f,x,a,’left’) :

limit(f,x,a, right’) :
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Vi du
sym h n x
limit((cos(x + h) — cos(x))/h,h,0)
ans = - sin(x)
limit((1 + x/n)*n,n,inf)
ans = exp(x)
limit(x/abs(x),x,0,’left’)
ans = -1
limit(x/abs(x),x,0, right’)
ans =1
limit(x/abs(x),x,0)
ans = NaN

Tong chuodi

| |
+—+...
3_

2

I+x+x>+..

syms x k

> 81 = symsum(1/k”*2,1,inf)
s2 = symsum(x"k,k,0,inf)
s1 = 1/6*pi*2
s2 =-1/(x-1)
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I1l. Cac ham don gian va thay thé
bién trong biéu thirc

collect(f) — f = f(x)

collect(f)y) - f = f(x,y,...)
DPon gidn ham f bdng cac nhém céc bién x cd
cung sé mii.
Trwdng hop f co nhiéu bién collect(f,y) sé chi
dinh gom nhém theo bién y.
collect(f) gom nhém theo bién méac dinh dwoc
chi ra trong findsym(f).

Vi du
syms x t
f=x"3-6"x"2+11*x -6
g=(x-1)(x-2)"(x-3)
h=-6+ (11 + (-6 + X)*X)*Xx
pretty(f), pretty(g), pretty(h)
> collect(f) => ans = x*3 — 6*x"2 + 11*x -6
> collect(g) => ans = x"3 - 6"x"2 + 11*x - 6
collect(h) =>ans = x"3 - 6"x"2 + 11*x - 6
f=(1+x)"t+x*
collect(f) => ans = 2*x*t + t
collect(f,t) => ans = 2*x*t + t
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expand(f) : phan tich biéu thirc f.

Vi du
symsxyab
f=a*(x+y)
expand(f) => ans = a*x + a*y
g=(x-1)"(x-2)"(x—-3)
expand(g) => ans = x"3 - 6"x"2 + 11*x -6
h =exp(a + b)
expand(h) => ans = exp(a)*exp(b)
cos(3*x) => ans = 4*cos(x)"3 — 3*cos(x)

factor(f) : phan tich da thuwc f thanh nhan
tr chung
Vi du
f=x"3-6"x"2 +11*x -6
g=x"3-6"x"2 +11*x -5
h=x"6 + 1
factor(f)
ans = (x — 1)*(x -2)*(x — 3)
factor(g)
ans = x"3 - 6"x"2 + 11*x -5 7?7
factor(h)
ans = (x"2 + 1)*(x" — x"2 + 1)

10
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simplify(f): don gian biéu thirc f.
Vi du
f=x*(x*(x—6)+11) -6
simplify(f) => ans = x*3 — 6"x"2 + 11*x - 6
g=(1-x"2)/(1-x)
simplify(g) =>ans = x + 1
syms X y positive
simplify(log(x®y)) => log(x) + log(y)
h = cos(x)*2 + sin(x)"2
simplify(h) => ans = 1

simple(f): rut gon biéu thirc f, két hop cac
phép toan cua simplify, collect, factor.
Vi du
f=(1/a"3 + 6/a*2 + 12/a + 8)*/3
simplify(f) => ans = ((2*a + 1)*3/a"3)"1/3
simple(f) =>ans = (2*a + 1)/a
> syms X y positive
h = log(x"y)
simplify(h) => ans = log(x) + log(y)
simple(h) => ans = log(x*y)

11
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subs(expr,old,new): thay thé old bang new
trong biéu thtrc expr.
Vi du
syms Xy
f = sin(x)
subs(f,x,pi/3) => ans = 0.8660
subs(f,x,sym(pi)/3) => ans = 1/2*3"/2
S =x"y
subs(S,{x y},{3 2})
subs(S,{x y},{3 x+1})
subs(S,y,1:5) => ans = [ x, x"2, x"3, x4, x"5]

[N D] = numden(f): trich t& s6 va mau sb
cua fgancho N vaD.
Vi du
SVUSES
H=-(1/6)/(s + 3) -(1/2)/(s + 1) + (2/3)/s
simplify(H)
> pretty(ans)
> [N D] = numden(H)
N=s+2
D = (s+3)*(s+1)*s

12
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poly2sym(a,x): tao mét da thirc theo bién x
v&i cac hé sb duwoc lay 1an lwot tir mang a.
Vi du

syms x; a=[14-7-10]

p = poly2sym(a,x)

p=x"3+4*x"2-7"x -10
x = sym2poly(p): trich cac hé sb cla da
thtrc p chlra vao mang s.
Vi du

syms x; p =4*s"2 - 2*s"2 + 5*s — 16

x = sym2poly(p)

x=4 -2 5 -16

1. Tinh toan trong dai s6 tuyén
tinh

Khai bao ma tran
symsabcdt
A =[a b; cd]

> B = [cos(t) sin(t); -sin(t) cos(t)]
C=[t10;1t1;011{]
d = round(rand(3,3))
D = sym(D)

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

2/9/2010

13


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

2/9/2010

Cac phép toan: v&éi 2 matran A va B
A+B
A-B
A*B
A\B ( = A*inv(B) )
A/B (=inv(A)'B)
A™Mn
A’

Cac ham xt ly ma tran:
inv(A)
det(A)
rank(A)
diag(A)
= tril(A)
triu(A)

14
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Vi du
c = floor(10*rand(4))
D = sym(c)
A =inv(D)
inv(A)*A
det(A)
b = ones(1,4)
X = b/A
X*A
A"3

C6 thé dung cac ham rut gon va lay dao ham,

tich phan trén ma tran.
Vi du
symsabs
K =[a+b, a-b;b-a, a+b]
G = [cos(s) sin(s);-sin(s) cos(s)]
L=K"2
> collect(L)
> factor(L)
diff(L,a)
int(K,a)
J=K/G
simplify(J*G)
simplify(G*(G."))
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IV. Gidi phwong trinh dai s

solve(f) : gidi phwong trinh f(x) = 0.
Vi du

syms ab cx

f=a*x"2 + b*x + c;

solve(f)

ans =

[1/2*a(-b + (b2 — 4*a*c)M/2)]

[1/2*a(-b - (b2 — 4*a*c)M/2)]

solve(f) : gidi phwong trinh theo bién mac
dinh dwoc chi ra trong ham findsym(f), & day
findsym(f) -> ans = x. solve(f,a): giai theo
bién dwoc chi dinh la a (twong tw cho b, c).
Vi du

solve(f,b)

> ans = -(a*™x"2 + c)/x

solve(‘ f(x) = g(x) ’): giai phwong trinh f(x)
g(x). Lwu y: phai dat trong dau nhay.

16
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Vi du
s = solve('cos(2*x) + sin(x) = 17)
S =
[ 0]
[ Pl
[ 1/6%pi]
[ 5/6*pi]

solve(‘f(x)’,'g(x)’,’h(x)’,...): gidi hé nhiéu
phwong trinh.

Vi du
> ~ xzvzzo
Giai hé: { )

x-y/2=a

syms x y alpha
[X y] = solve('x"2*y*2=0",’x — y/2 = alpha’)
X = y =

| 0] [ -2*alpha]

[ 0] [ -2*alpha]

[ alpha] [ 0]

[ alpha] [ 0]

Nghiém: v =[x, y]

17
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u'+v =a’
Gidi hé: Ju+v=1
a’—2a=3
S = solve(‘ur2+vA2=a"2’’u+v=1"a"r2-2*a=3’)
S =
a: [2x1 sym]
u: [2x1 sym]
V: [2x1 sym]

Giai phwong trinh dao ham riéng
Ham: dsolve

Vi du
Giai: @ _ 1+ %, y(0)=1
dt
dsolve(‘Dy=1+y”2’’y(0)=1")
>y =tan(t + 1/4*pi)

R d
Giai: £ =cos(2x) - y, y(0)=1, = 3(0)=0
dx’ dx

y =dsolve(‘D2y=cos(2*x) — y’,’y(0)=1",'Dy(0)=0’,’x’)
simplify(y); ans = 4/3*cos(x) — 2/3*cos(x)"2+1/3

18
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d'u
Giai: < dx’
w(0)=1; u'(0)=—1; u"(0)=1

dsolve(‘D3u=u’,u(0)=1", Du(0)=-1",D2u(0)=pi’),’X)

Y 31+ 420) .f©)=0
ar ——4f(1)+3g(0) , g(0) =1
dt
[f o] = dsolve('Df = 3% + 4*g’ Dg = -4*f + 3*q, ..
1(0) = 0,'9(0) = 1)
f = exp(3*)'sin(4*); g = exp(3*t)*cost(4*)

V. Vé dd thi ham sé

Trong 2D:
Ham ezplot(f)
Vi du
symstxy
> f=sin(2*x)
g =t + 3*sin(t)
h = 2*x/(x"2 -1)
ezplot(f); ezplot(g); ezplot(h)
ezplot(x*exp(-x), [-1 4])

19
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Trong 3D
Ham ezplot3(x,y,z)
Vi du

syms xy zt

X = 3*/(1 + tA3)

y = 3*tA2/(1 + tA3)

z = sin(t)
ezplot3(x,y,z)

ezcontour / ezcontourf

ezmesh / ezmeshc
ezsurf / ezsurfc

20
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