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Como compilar uma funcao

_ (1) M-file
function [Mprod] =teste_ mcc(A,B) teste mece.m
Mprod=A*B; % calcula produto dasmatrizesA eB editado e

‘ salvo
no diretoério,
(2) mudar Current por ex. c:\

Directory parac:\ mcc -x teste_mcc

teste mcc.c eteste mec.h | (3) Arquivos gerados
— = no diretério c:\
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Parte do arquivo teste_mcc.c gerado pelo mcc

/*

* The function "Meste_ntc" is the inplenentation version of the

"teste_nctc"

* Mfunction fromfile "C\MATLABR12\work\teste ncc.m' (lines 1-2). It

* contains the actual conpiled code for that Mfunction. It is a static

* function and nust only be called fromone of the interface functions,

* appeari ng bel ow.

*/

/*

* function [Morod] = teste _ntc(A, B)

*/

static nkArray * Meste nctc(int nargout , mxArray * A, nmxArray * B) {
mexLocal Functi onTabl e save_| ocal _function_table_ =

ncl Set Current Local Functi onTabl e(

& local _function_table teste ntc);
mKArray * Mprod = ntl GetUninitializedArray();
nmcl CopyArray(&A) ;
ncl CopyArray(&B);

/*

* Mprod=A*B; %cal cula produto das matrizes Ae B

*/

m f Assi gn( &prod, ncl Mines(nclVa(A "A"), nclva(B, "B")));
ncl Val i dat eQut put (Mprod, 1, nargout , "Morod", "teste ntc");

mxDest r oyArray(B);

mxDest royArray(A);

ncl Set Current Local Functi onTabl e(save_| ocal _function_table_);
return Morod;
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function [p,S,mu] = polyfit(x,y,n)

%POLYFIT Fit polynomial to data.

% POLYFIT(X,Y,N) findsthe coefficients of a polynomial P(X) of

% degreeN that fitsthedata, P(X(1))~=Y(l), in aleast-squar es sense.
%

% [P,S] =POLYFIT(X,Y,N) returnsthe polynomial coefficients P and a
% structure Sfor usewith POLYVAL to obtain error estimateson

% predictions. If theerrorsinthedata, Y, areindependent normal

% with constant variance, POLYVAL will produce error bounds which
% contain at least 50% of the predictions.

%

% Copyright 1984-2000 The MathWorks, Inc.

% $Revision: 5.14 $ $Date: 2000/06/13 18:20:09 $

% Theregression problem isformulated in matrix format as:
%

% y=V*p or

%

% 32

% y=[xxx 1][p3
% p2

% pl

% pO]

%

% wherethe vector p containsthe coefficientsto befound. For a
% 7th order polynomial, matrix V would be;

%

% V = [XN7 X6 X5 XN XA3 X2 X ones(size(X))];

if ~isequal(size(x),size(y))
error(*X and Y vectors must be the same size.")
end

if nargout > 2
mu = [mean(x); std(x)];
X = (X - mu(1))/mu(2);
end

(1) M-file
polyfit.m
editado e
salvo

no diretorio,
por ex. c:\



% Construct Vandermonde matrix.
V(:,n+1) = ones(length(x),1);

forj=n:-1:1
V() =x*V(,j+1);
end

% Solve least squares problem, and save the Cholesky factor.

[Q.R] =ar(V.,0);
ws = war ning(' off');

pP=R\(Q™y); % Sameasp =V\y; (1) M-file
war ning(ws); .
if size(R,2) > size(R,1) polyfit.m

war ning(' Polynomial is not unique; degree >= number of data points.") editado e
elsalf condest(R) > 1.0e10 <

if nargout > 2 VQ _

war ning(sprintf( .. no diretorio,
"Pol ial is badl ditioned. R ted dat ints.'
else[ olynomial is badly condition emove r epeal a points.'])) por ex. o\

war ning(sprintf( ...
['Polynomial is badly conditioned. Remove repeated data points\n’ ...
or try centering and scaling asdescribed in HELP POLYFIT.]))

p=p.; % Polynomial coefficients arerow vectors by convention.

% Sisastructure containing three elements: the Cholesky factor of the
% Vandermonde matrix, the degrees of freedom and the norm of the residuals.

SR=R;
S.df = length(y) - (n+1);
S.normr = norm(r);
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>> mcc -X polyfit
Please choose your compiler for building external interface (MEX) files:.

Select a compiler:
[1] Lcc C version 2.4in E\MATLABR12\sys\Icc
[2] Microsoft Visual C/C++ version 6.0 in c\Visual Studio6

[O] None

Compiler: 2
(2) mudar Current _ _
Directory parac:\ Please verify your choices:

Compiler: Microsoft Visual C/C++ 6.0
L ocation: c:\Visual Studio6

Arethesecorrect?([y]/n): y

(3) Gerou no diret c:\ os arquivos polyfit.c polyfit.h polyfit.dll
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/*

* %% Construct Vandermonde matrix.
* V(:,n+1) = ones(length(x),1);
*/
mclArrayAssign2(
&V,
mIfOnes(mlfScalar (mclL engthlnt(mclVa(x, " x"))), _mxarray6_, NULL),
mlfCreateColonlndex(),
mclPlus(mclVa(n, "n"), _mxarray6 ));
/*
*for j =n:-1:1
*/
{

mclForLooplterator viter __;
for (mclFor Start(&viter__, mclVa(n, "n"), _mxarray7_, _mxarray6 );

mclFor Next(& viter__, &j);
M
/*
*/V(:,j) =XXV(j+1);
mclArrayAssign2(
&V,
mcl Times(
mclVa(x, " x"),
mclVe(
mclArrayRef2(
mclVsv(V,"V"),
mlfCreateColonlndex(),
mclPlus(mclVv(j, "j"), _mxarray6 )))),
mIfCreateColonl ndex(),
mclVsv(j, "j"));
/*
* end
*/
}
mclDestroyFor L ooplterator (viter_);

}
/*

* 06 Solve least squares problem, and save the Cholesky factor.

Parte do arquivo pol

/fit.c gerado pelo mcc

*[Q.R] =ar(V,0);
*]



Solucao de equagoes: solve()

>>x=sym('x"); % declara x como variavel smbdlica
>>s0l=solve('x" 2+4*x+3=0', X) % resolver equacao

sol =[-3] [ -1]

>>a=sym('a);
>> sol=solve('x" 2-a*x-1=0', X) % resolver em funcéo dea

sol = [ 1/2* a+1/2* (a 2+4)™ (U2)]
[ U2*a-1/2* (> 2+4) (U2)]
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Solucao de equagoes: solve()

>>a=sym('a);
>>s0l=solve('x" 2-a* x-1=0'", a)

sol = (x2-1)/x

>> sol=roots([1-1321-1]) % resolve X"5-x"4+3x" 3+2x" 2+x-1

sol =
0.8203 + 1.7971i
0.8203 - 1.7971i
-0.5331 + 0.5639i
-0.5331 - 0.5639i
0.4255
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Solucao de equagoes: solve()

EXERCICIO

Resolver:  OX3+11x+37.8=0

Resp.:
[-1.5201740189901002825247469669899]

[.76008700949505014126237348349496
- 1.8885259117477627725734385669866 ]

[.76008700949505014126237348349496
+1.8885259117477627725734385669866 i]
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Solucao de equagoes: solve()

EXERCICIO
Resolver: X3-X2- 8x=0

MatLab (Routo)

Resp.:
0,0.5+0.5v33.0.5- 0.54/33
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Derivacao de funcdes com diff()

>> x=sym(x');
>> Deriv=diff('’x*sin(x)*2', x)

Deriv = sin(X)" 2+2* x* sin(x)* cos(x)

MatLab (Routo)

2

pretty(Deriv) sn(x) + 2 x sin(x) cos(x)
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Derivacao de funcdes com diff()

EXERCICIO Calcular aderivada das funcdes abaixo
x"3-4.5*sin(x)+3.73 Resp.: 3*x"2-4.5* cos(X)
X*sin(x)* cos(x)" 3 Resp..

sin(x)* cos(x)" 3+x* cos(x)" 4-3* x* sin(x)" 2* cos(x)" 2
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Derivacao de funcoes com diff()

EXERCICIO
Definir f(x)=x"3-sin(atan(x))-tan(asin(x)).
Calcular a derivada de menor ordem def(x) que NAO sgja nula em x=0,

e dar essevalor.
Sugerimostracar o grafico def(x) nointervalo -1<= x <=+1.

Resposta:
2 2
2 1 X 1 X
0D G — i — S ——
21/2 232 21/2 2 3/2

(1+Xx) 1+x) (@-x) (1-x)

Derivadadef() enx=0¢é -2

Ver pg 16 e 31.

MatLab (Routo) 14



| ntegracao de fungdes com int()

>> x=sym('X’);
>> |nteg=int('x*sIin(x)*2', X)

| nteg = x* (-1/2* cos(x)* Sin(x)+1/2* x)+1/4* Sin(X)" 2-1/4* x" 2

pretty(lnteg)

2 2
X (- /2 cos(x) sin(x) + 1/2 x) + 1/4 sin(x) - 1/4 X

MatLab (Routo)
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| ntegr acao de funcgdes com int()

EXERCICIO Calcular asintegrais das funcbes a seguir:

X" 3* cos(X)

Resp.:
X 3* sin(X)+3* X" 2* cos(X) -6* cos(X)-6* X* sin(x)

sn(x)*"2*x"2 Re.:

MatLab (Routo)
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Integral definida de fungdes com int()

>> NUM ERO=numeric(I ntegDef)

>> x=sym(x).
>> | ntegDef=int(' 1/(1+x"4) x,1,2)
>> pretty(I ntegDef) NUMERO = 0.2032

1/2 1/2 1/2 1/2
182 log(5+22 )-1/82 log(5-22 )

1/2 1/2 1/2 1/2
+1/42 atan(22 +1)+1/42 atan(22 -1)

1/2 1/2 1/2 1/2 1/2
-1/82 log(2+2 )+1/82 log(2-2 )-1/82 pi
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EXERCICIO Calcular numericamente asintegrais a seguir:

(‘;p//zzabs(sin(x))dx Resp: 2

d 1
Q \/ Resp.:0.9270373385

1+x

MatLab (Routo)
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plot() x=0:0.1:2*pi; % define pontos no exo X

y=sn(x); % seno de x

plot(x,y)
title(' Exemplo de grafico com plot(): seno(x)') % definetitulo

Exemplo de grafico com plot): seno(x)
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plot() Xx=0:0.1:2*pi; % define pontos no eixo x

y=sn(x); % seno de x

Zz=co3s(X) % cosseno de x

plot(x,y,x,z) % dois gréaficos

title("Exemplo de 2 graficos. seno(x) e cosseno(x)') % definetitulo

Exemplo de 2 graficos: seno(x) e cosseno(x)
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x=0:0.1:2*pi; % define pontos no eixo x

y=sin(x); % seno de X
plot() | z=cos(x); % cosseno de x

Matr=[y;z]; % definir uma matriz com Seno e cosseno
plot(x,Matr) % // graficode Matr versusx
title('Grafico dey e zde Matr versus x: seno(x) e cosseno(x)"')
% definetitulo

Grafico de y e z wersus x: senolx) e cossenolx)

MatLab (Routo) 21



x=0:0.1:2*pi; % define pontos no eixo x

plot()| y=sin(x); % seno de x

z=cos(X); % cosseno de X

Matr=[y;z] % definir uma matriz com Seno e cosseno

plot(Matr,x) % // matriz como 1lo. argumento

title("Grafico com 90 graus de giro: seno(x) e cosseno(x)')
% definetitulo

Grafico com 90 graus de giro: senolx) e cosseno(x)

MatLab (Routo)
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plot()
simbolo | cor
b azul
g verde
r verme ho
C ciano
m magenta
y amarelo
K preto
w branco

MatLab (Routo)

simbolo | marca

onto

P simbolo | Tipo de

0 circulo linha
X Xis - continua
S quadrado pontilhada
d losango - Tracoe

A . pto.
Y triang p/ baixo

> : -- tracgjada
A triang p/ cima
P pentagrama
h hexagrama
< Triang p/ esq.
> Triang p/ dir.
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x=0:0.1:2*pi; % define pontosno eixo X

y=sn(x); % seno de x

plot() z=cos(X); % cosseno de X
plot(x,y,'rd"') % r dered, ed delosango
title(' Grafico ver melho com mar cador losango: seno(x)')
% definetitulo

Graficao vermelha com marcadar losango: senolx)
"l Loy

08¢ % i
&
0B+ ‘}é} &
o &
04t ¢ & :
$ &
02t &

4
04

02
n4t

OB

08} £y
- | I I I %'{}%M |
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x=0:0.1:2*pi; % define pontos no exo x

plot()| Y=sin(x); % senodex

z=cos(X); % cosseno de x
plot(x,y,'b:s)
—title('Grafico azul com marcador square, linha pontilhada: seno(x)")

Grafico azul com marcador square, linha pontilhada: senolx)

MatLab (Routo)
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x=0:0.1:2*pi; % define pontosno eixo X

y=sn(x); % seno de x

plot() Z=C0S(X); % cosseno de x
plot(x,y,'b:s x,z,'rv--")
title('Graficos de seno (blue) e cosseno (red)’)

sraficos de seno (hlue) e cosseno (red)

MatLab (Routo)



plot()

—

—

MatLab (Routo)

x=0:0.1:2*pi; % define pontos no eixo x

y=sin(x); z=cos(x);

plot(x,y,'b:s ,x,z,'rv--")

title(' Graficos com legenda')

xlabel('Eixo x') % eixo horizontal

ylabel(' Seno e Cosseno') % eixo vertical
legend('seno','cosseno') % inserir legenda, na ordem
% gue pode ser deslocada arrastando-a ¢/ mouse

Graficos com legenda

—T
T

-{3- sena
—F COSSEeno

Seno e Cosseno
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plot() plot(x,y,'b:s x,z,'rv--")
title(' Graficos com legenda’)
xlabel(‘Eixo x') % eixo horizontal
ylabel('Seno e Cosseno') % eixo vertical
legend('seno','cosseno’) % inserir legenda, na ordem
grid on % para mostrar reticulado; grid off p/ apagar
text(0,-0.7,'Colocar textoem x=0e y=-0.7') % p/ incluir texto
o tex( y )% p
Graficos com legenda
v - TSHET'ID
: —= COS5eno
S SR SN RUR SO - DO — H— H—
- : : !
= ! . o I _
g T
a N NG
P U SO - NS S04SSN S
Culucarte%tu BIm :{=I]: E%F-D.:ﬁ' . N
0B f--------- doomooooe R Ghit booooos o | e —
MatLab (Routo) r i i i
i 1 2 3 4 5 B

x=0:0.1:2*pi; % define pontos no eixo X
y=sin(x); z=cos(X);
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x=0:0.1:3*pi; % define pontos no eixo X
y=san(x); % seno de x

z=cos(X); % cosseno de x

w=3*cos(X);

% % % % % % % % % % %

subplot(2,2,1)

plot(x,y,'bo’)

title('Celula 1: seno')

% % % % % % % % % % %

subplot(2,2,4)

plot(x,z,'rv--")

title(' Celula 4: cosseno')

% % % % % % % % % % %

subplot(2,2,2)

plot(X,y,x,w)

title("Celula 2: sen e 3*cos ¢/ mesma escala’)
% % % % % % % % % %

subplot(2,2,3)

% plotyy p/ ter escala distinta nos elxos verticais
% escala dey no eixo vert esquerdo,

% dew novert direto

plotyy(X,y,x,w)

title(' Escala esq de seno, dir de 3* cosseno')

MatLab (Routo)

1

Celula 1: seno

05|

i
0.5
-1
o
Escala esq de seno, dir de 3*cosseno
1 4
0.4 12
o 10
0.5 1-2
-1 -4
o 10
plotyy()

Spr|OtO subplot(m,n,prox) divide ajanela de graficos em m linhas
en colunas, sendo prox a proxima célula a receber o gréfico

Celula 2: sen e 3%cos of mesma escala

o ] 10
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y=sin(x); % seno de x
z=cos(x); % cosseno de x
% % % % % % % % % % % % % % Y% % % % % %o figure()
figure(1) % prox grafico najanela l

plot(x,y,' bo')

title("Figura 1: seno')

% % % % % % % % % % % % % % % % % % % %o
figure(2) % prox gréafico najanela 2

plot(x,z,'rv--")
titIe('FiguraZ: COSSEHO') mﬂ_m—

D=-dE A A/s 22D
Figura 1: seno
! m I I ' ' ' m ' Size  Tvpe Date
o] 223c93d4Fe 487746, File: Folder 2514}
- o]
°e & e 5 % P File Folder 1814
o] Q & o T File Falder 287}
0EF o o] o O ) i
o o ) = File Folder izaf,
o4t o o] o Ie) File Folder 15471
: c? o} o o man File Falder 17z
02t Q e} File Folder 3/7j21
o] % o
Oct o o File Edit Wiew Insert Tools ‘Window Help
O
02t % o D=EdE MNAA/, 2D
Lo}
L o o} Figura 2: cosseno
R e} o 1 T T T T T T
o}
ey C‘ S 0 a‘%%? m
% 3 | % 7
08} P o %
o 06} % ‘f
-1 | | | | w | | |
0 1 2 3 4 5 3 7 ] Oar %} g Q%?
02t o %
oy 7 ’
oY Y
0.4 Q{v %
7 v
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pie()

MatLab (Routo)

A=[4.33.22.251];
pig(A,A==max(A)); % destaca a fatia maior
title(' Grafico Pie com max em destaque')

legend('SP','MG','/RN'/'MS)

40%

Grafico Pie com max em destague
9%

0%

Hl =F
1 MG
1 RN
| E

21%
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A=

pie()

[4.33.22.251];

title('Grafico Pie')
legend('SP','MG','RN','M S)

MatLab (Routo)

40%

Srafico Pie

4%

0%

=P
] MG
[ RM
B

21%

pPIe(A,[J0 1 1 O]) % destacaasfatiascom 1 na posicao correspondente
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pie3() pie3(A)

p/ 3D title(' Grafico Pie 3D")

Grafico Pie 30

10%

20%
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stem()

% gera 50 valores, 1 coluna,
distribuicao normal

% media zero, variancia 1
norma=randn(50,1)

stem(norma,'0') % mostra 50 hastes

25
2L
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245
o
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i
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x=-1.9:0.2:1.9; % cria x bar ()
y=exp(-X.*Xx); % criay

bar (x,y)

title('Grafico debarras)

Grafico de barras

MatLab (Routo)
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barh()

x=-1.9:0.2:1.9; % criax
y=exp(-x.*X); % criay

barh(x,y)

title('Grafico de barras horizontal')

Grafico de barras horizontal

2

15

1

0.5

o

0.5

-1

1.5

MatLab (Routo)



=-1.9:0.2:1.9; % criax
y=exp(-X.*x); % criay

stair s(x,y)
title(' Grafico escada’)

MatLab (Routo)

stairs()

0.4

0.7

0.6

0.5

0.4+

0.3

0.2r

0.1

Grafico escada
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x=-1.9:0.2:1.9: % criax
y=exp(-X.*Xx); % criay

e=rand(size(x))/10 % pseudo aleatorio

errorbar(x,y,e) % barracom y+e, y-e

title('Grafico ¢/ barrasdeerro')

1.2

Grafico cf barras de erro

errorbar ()

0.8

0E

0.4+

02r

0.2
-2
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plot3() | | >> % plot3, helice (sen(t),cos(t),t)
>> gradet=0:0.01:6*pi; % intervalo paraexot
>> plot3(sin(gradet), cos(gradet), gradet)

20 -

=

10 4

0.5 1
0 0.5
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mesh()

>> 05 definir um dominio X Y
>>[X, Y]=mesnhgrid(-2*pi:0.01: 2*pi, -3*pi:0.01:3*pi); % noteo;
>>mesh( sn(sgrt(X.*X+Y.*Y)) )
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surf()

MatLab (Routo)

>>[x,y]= mesngrid([-2:.2:2]);
>> 7= X*eXp(-x.r2-y.N2);
>> surf(x,y,Z,gradient(2))
>> color bar
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Solucao de equactes diferenciais com dsolve()

2 (8 4 22()=0,2(0) =0,2"(0) = 1

>> Sol=dsolve(' D2x+2*x=0'", 'x(0)=0, Dx(0)=1")

Sol = 2+ sin(t* 27 (1/2))* 27 (1/2)

1/2 1/2
1/2sin(t2 )2

MatLab (Routo)
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Solucao de equactes diferenciais com dsolve()

a3y + (i) =0, x(0) =0,x(3)=1

>> Sol2=dsolve(' D2x+2*x=0', 'x(0)=0, x(3)=1")

S0I2 = -1/sin(2* (U2))/(-3+4* Sin(2” (U2))* 2)* sin(t* 27 (1/2))

1/2 122
sn@2 )(3+4sn2 ))
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EXERCICIO Resolver as equacdes diferenciais a seguir :

d
T+2y=0  y()=3"

d? d
m Y =mg,y(0)=h Y (©=0 y{B)=-gt’ +h

h éaltura de lancamento de um cor po de massa m,
g é constante de gravidade
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Equacao de Cauchy-Euler

o’ — Bta’ 4+ 3o = 0 [Cauchy-Buler)

>> CEuler=dsolve('t" 2* D2x-2*t* Dx+3*x=0")
>> pretty(CEuler)

CEuler =
C1*t"(3/2)* cos(1/2* 3™ (1/2)*1og(t))+C2*t" (3/2)* sin(1/2* 3™ (1/2)* log(t))

3/2 1/2 3/2 1/2
Clt cos(1/23 log(t)) +C2t sin(1/23 log(t))
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Equacao nao-linear (Runge-Kutta)

A funcao odedh (Opermite resolver equacoea diferencials pelo Método de Runge-
Kutta. BExemplficamos a seguir com a resolucio da seguinte equacas nao-
linear de péndulo forcado @t}

o + 0.1e" + seme) = 0.02coa(t), w0 = 0,2(0) =1

Frimeiro convertemos eata equacao para um alatema de equacoes de primeira
ordern:

o =y
v = —0.1y — senla) + 0.02coa(t)
a0y =0, y0)=1

function [zaux]=pendulo(taux,z)
% ingtante taux (valor escalar Primeiro, definir arquivo
% vetor linha z tal que pendulo.m, a ser usada
%  z(1) representax, ez(2) representay=x' | aseguir.

% zaux calculado abaixo € vetor coluna
zaux=[z(2); -0.1* z(2)-sin(z(1))-0.02* cos(taux)];
% ly; y X ]
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>> [t w]=oded5('pendulo’,[0 12*pi],[0 1]) % [0 12*pi] € tempo,
>> plot(w(:,1),w(:,2)) % [0 1] € x(0) ey(0)

colunaw(:,1) contém valoresde x, coluna w(:,2) contém valores de x’
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Runge-Kutta
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>> plot(t,w(:,1)) % gréfico dex versust




Transformada de Laplace

Sende f(t) uma fungie continua por partes no intervale [0, o], a tranafor-
mada de Laplace & definida come a integral abaixao, ae a integral exiatir:

L[f(s) = [ et et = lim f Y e plapan

u]

>>symst s;
>> f="'exp(a*t)*exp(b*t)'; % define a funcao f(t)
>> |apla= laplace(f, t, 9)

Transformada I nver sa

lapla = 1/(s-a-b)

>> |apla2= laplace(' 3*t+1', t, S)
>> invL apla= ilaplace(3/s" 2+1/s)

lapla2 = 3/s"2+1/s
invLapla=3*t+1
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Convolucao

Sejam f() e () duas funcdes sobre um dominio comum ¢ > 0. A convolucdo

FHpg de f{)egl) & definida como

h(t) = wg}m=£ F(t - rg(r)ér.

>>symst s

>> | t= laplace(t, t, s) % transformada de Laplace det

>> | t2= laplace(t” 2, t, s) % transformada de Laplace det”2
>> | prod=Lt*Lt2 % produto dastransformadas

>> |nvL apla= ilaplace(L prod)

Propriedade importante

Lt =1/s2

Lt2=2/s"3 L[f B ] = L{f]Ls]
Lprod =2/s"5

InvL apla =1/12*t"4 FfByg = LY L[f]L[g]]
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