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[TaKkeTbl HAYYHbIX BbIYNUCIEHNN

Nlekumna 8. CneumanbHbIeBO3MOXKHOCTU
MatLab
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@@ CopepraHue:

» AHUMauuAa. KoHcTpyKkTop animatedline

» 3D NnpUMUTUBDI
» [ocTpoeHue BUHTOBOM NINHUMU

» K odbopmnenHuto B 1.4. GUI interpreter
TEX un Latex

» Co3paHue NpUNoXeHnin
»Pa3Hoe



Mpumep 1 1)
3BONIIOLLMOHHOIO ) )
I'!OCTpEHMﬂ KpUBOM 3)
figure; h = animatedline;

axis([0 6*pi -3 2]) 4)

h.LineWidth=1.5;
h.Color=[1 0 O]
X = linspace(0,6*pi,1000);
y = cos(2*x).*exp(sin(x));
for k = 1:length(x),
addpoints(h,x(k),y(k));
drawnow;
pause(0.025)
end

AH M Ma Llll/IFI . C[/] HTa KCM C nvkurbatova@sredu.ru

CUHTaKCUC M anropuTm:
h = animatedline geknapupoBaHume
aHMMAaLMOHHOMN IMHUN
[MocTpoeHue Bcex ToYek (KoopAnHaAT) NMHUK
[MocnepoBatenbHoe AobaBneHMe ToYEeK
KPMBOW aHMMALMOHHOM nnHun — addpoints
ObHoBNEHME NpoLecca OTObparkeHna ToYEK
— drawnow ( ana socnpuaTna pause(sec) )
a) drawnow limitrate -
20 Bu3yanusauuii / cek
a) drawnow nocallbacks (no HaxaTuto
KHonKu B GUI)
b) drawnow limitrate nocallback —
OrpaHU4YMBaET KOJIMYECTBO OOHOBNEHUHN,
ec/In CpeacTBO BM3yan3aLMmM 3aHATO
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AHMUMaUKnA, npumep 2.

clear
theta = linspace(-pi,pi); xc = cos(theta); yc = -sin(theta);
plot(xc,yc, 'linewidth',1.5); axis equal, hold on Verli’ﬂ;yt.(z)
xt=[-101-1];yt=[0000];

t=area(xt,yt); % Ha4yaNbHbIN TPEYrONbHUK ool
hold off % He HyXHbl NnpeXHue TpeyronbHNKu!

HaunHaem asurkeHue BeplumnHbl (vertex) 05|
Mo oKpyXXHOCTHU:
for j = 1:length(theta)%-10 A 05 o 05 1
xt(2) = xc(j); yt(2) = yc(j); % determine new vertex values
t.XData = xt; t.YData = yt; % update data properties
t.FaceColor="magenta’
drawnow limitrate % DISPLAY updated figure
% onuma limitrate orpaHnymnBaeTt Konnyectso o6HOBIEHUI
% 0o 20 KagpoB B CEKYHAY
pause(0.05)
end .
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cpepa, UMANHAP, SNANNCOUNLA,

3D NoBepxHOCTH

He nogHumaeTca A3bIK CKa3aTb — NPUMUTUBDI!
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3D lNoBepXHOCTU: CUHTAKCUC M KOoA,

Constructor - sphere, N=20 - default
subplot(1,3,1); N=30; title('sphere’)
[X,Y,Z] = sphere(N); surf(X,Y,Z); axis square

Constructor - cylinder, N=20 - default

subplot(1,3,2); title('cylinder’)

Paanyc umnmHapa nepemeHHon BenndmHbl 8aonb OZ:
eta=-pi:0.1:pi; Rc=2+cos(eta); %Rc - R current
[Xc,Yc,Zc] = cylinder(Rc,40); % R=1 or cylinder(R)
surf(Xc,Yc,Zc);

Constructor - ellipsoid, N=20 - default
subplot(1,3,3)
[XC,YC,ZC,XR,YR,ZR,N]=deal(0,0,0,4,4,2,40);
[X,Y,Z]=ellipsoid(XC,YC,ZC,XR,YR,ZR,N);
surf(X,Y,2); title('ellipsoid')

Pe3synbTaT Ha npeabiaywem chaiae !



LUnnnHap v BUHTOBaA INHUA RECIEEEECE IR

CTpoum BUHTOBYIO IUHUIO:
H - cylinder height; phi=0:step:2*pi;
h is the distance between the point on the helix and the XOY plane after a complete
rotation (BbicoTa ogHOro BUTKa)
H=10; h = 2; r=5; x=[]; y=[]; z=[]; step=0.01; subplot(1,2,2)
the number of points on the spiral at full rotation:
n=length(0:step:2*pi); Hc=0; % Hc - H current
for Hi=0:h:H-h

for phi=0:step:2*pi

x=[x(:);r*cos(phi)];

y=[y(:);r*sin(phi)];

Hc=Hc+h/n; z=[z(:);Hc]; % Explain!

end

end
plot3(x,y,z,'r-')
title("\fontname{Courier}\fontsize{14}{\color[rgb]{0.05,0.0,0.95} h=2},0<\phi<2\pi', ...
'interpreter’,'tex') % Explain!

'interpreter’,'tex' - default!

7
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' BUHTOBOU TNHUU
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TeX Markup

Modifier Description Example

~ } Superscript "text”{superscript}’
{} Subscript "text_{subscript}’
‘\bf Bold font "\bf text'

\it Italic font "\it text'

\sl Oblique font (usually the same as  '\sl text'’
italic font)

\rm Mormal font "\rm text'

\fontname{specifier} Font name — Set specifier as "\fontname{Courier} text'
the name of a font family. You can
use this in combination with other
modifiers.

\fontsize{specifier} Font size — Set specifierasa  '\fontsize{1l5} text’
numeric scalar value in point units
to change the font size.

LaTeX Markup

To use LaTeX markup, set the Interpreter property to 'latex'. Use dollar symbols around the
text, for example, use "$\int_1~{20} x~2 dx$' forinline mode or "$$\int_1~{20} x"2 dx$$’
for display mode.

For more information about the LaTeX system, see The LaTeX Project website at
http://www.latex- project.org/.




MaTtemaTtmuyeckaa Hotauua v LaTex

Math LaTeX Example Output
Fraction \frac{}{} P(A)=\frac{n(A)H{n(U)} P(A) = 23
Square root \sqrt() \sqrt{x+y} VX+y
Superscript un u_n=u_1rA{n-1} Up = upr"!
Subscript u_n u_n=u_1+(n-1)d u, =u; +n—1)d
E \alpha  \alpha \beta \pi \Gamma aprl’
letters P P
e oA X
Text \text{} A=\pi rh2\text{ ,where r is xr? ,where r is the radius
the radius}
o0
. n=\sum \limits _{i=1} —
Sigma \sum AQinfty} £.1 n ‘E fi
Limit \im MimMlimits_{x\to\infty} Pt
b
Integration \int \int\limits_{a}*{b} xA2 dx [ x?dx
a
Trig \sin \sin() sin(x + y)
Comparison \leq \leq \geq \approx \neq <>ms5t
Overline \overline{} \overline{x} x
Tilde ~ \sim X\sim N(\mu, \sigma”2) X ~ N(u,o?)
Number \mathbb{}  \mathbb{l, R, Q, N, Z} IR, Q,N,Z 0

sets




[MTocTpoeHne 3aMKHYTOM 061acTu

3aKNI04YEeHHOW MeXXAY KPUBbIMMU:

syms xy; a=2; f=@(x,y) (y."2-4*a.*x); p=@(x,y)x-2

fimplicit(f,/0 a+1 -10 10]), hold on,

r=fimplicit(p, [1.9 2.1 -5.5 5.5]), step=0.01; grid on

plot(0:step:2,zeros(size(0:step:2)),'m-')

S -9 /“ ta vde. a@— 9 set(get(gca,'children'),'linewidth',1.5)

o legend('y*2=8x",'x=2","y=0")% Tex

10 ' | | ' ' title('SS S=2\int_07a{4a\: x dx},\ a=2 SS',...

 2.au
y f’é‘o 'interpreter’,'latex’)
D=

_Y:D

Contour for operation fill:
step=0.01;

x1=0:step:2; y1=(4*a.*x1).~(1/2)
y2=4:-step:0; x2=2*ones(size(y2))
x3=2:-step:0; y3=zeros(size(x3))
X=[x1'; x2'; x3']; Y=[y1'; y2'; y3']
t=fill(X,Y,'r"),

-10 : ' ' : ' xlim(gca,[0,3]),ylim(gca,[-10,10])

|

11
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Mpumep 3sontounmn cuHTakcuca! Recall!

it's interesting to compare | and IlI!

vec: 1x10 double =

1. clear, n=10; . >  EB 0 0 0 3 0 1 0
2. vec=round(rand(1,n)).*randi(6,[1,n]); V=vec;
|)' LogicalVectorfind: 1x10 logical =

| o 0 1 0 0 0 1 0 0 0

3. LogicalVectorfind=V>2; V(LogicalVectorfind)=10

V: 1x10 double =

I1): o0
. ind=find(vec>2) % ind - positions in the vector
5. vec(ind):lo |]ind: 1x2 double =

3 7
6. | & Il - the same!

10 0 0 0 10 0 1 0

vec:

1x10 double =
0 2 10

12
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9Tanbl CO34aHUA NPUNOXKEHUMN,

B T.4. GUI




dannoBoe B3aMMOAENCTBME NPUNOKEHUA

EDITCOR PUBLISH

. B o @ & @ @ o

‘ackage f-urve Fitting Ciptimization PID Tuner System Signal Analyzer Image: Instrument SimBiclogy  MATLAB Coder  Application Classification Distribution
\App Identification Acquisition Control Compiler Learner Fitting
4\

-

Package App -
F\Mata\2017\Matlab 20172023\ ekupm Work Folder\MyPresentation'Lecture 8\ML\ExeMy\rmyexe.prj

Pick main file Describe your app Package into installation file

Main file Output folder
@ myexeproba 10

F\Nata\ 2017\ Matlab 20172023411
Remove main file @ Browse

Files included through analysis S Select screenshot

Company

These are the files found through

LR EEIIES Set as default contact
& or Rerun analysis ) Package
Summary

Shared resources and helper files

Place images, data files, and GUIs (fig
files) here if referenced by any functions.

— 11—

B I ME::=:i

Also place here:

# Functions called using eval
(and its variants)

-
# Functions not on the MATLAB &
path —"
@ Private functions Add MathWorks products on which your MATLAE code depends (] simulink
[] Aerospace Blockset
& or Add files/folders
[] Aerospace Toolbox
[] Antenna Toolbox
[] Audio System Toolbox
[ ] Bioinfermatics Toolbax
[] Communications System Toolbox w
Apply
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@ o o

Image Instrument SimBiclogy Application Classification Distribution
Acquisition Control Compiler Learner Fitting

MATLAB Coder

T ) = ML » ExeMy » () Mownck: ExeMy

¥nopagounte * Cozgate nanky

*d [omawwmas rpynna Vinas

. codegen

18 3toT KoMNBIOTER |t| myexe.m

e Desktop
8 Buaeo

n

WMma daina: | myee.m v | |MATLAB Code files (*.m, *.mbg) w

3Comoon D o
e ——

The MATLAB Coder workflow generates standalone C and C++ code from MATLAB
code. To begin, select your entry-point function(s).

Generate code for function: Enter a function name 2

15
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Bbi6bpatb Next, utobbl nepenTtn Ha 3Tan Define!

MATLAB Coder

}4 ( cornacHo noruke )

Murmeric Conversion @

the same

Convert to fixed point

Convert to single precisicn

Entry-Point Functions:

myexe 7 X

+ Add Entry-Point Function
1--——-——-
2 "nns MHOTrOMOAYIbHOTO

P rg_]ect location: [P\Jlekumn Work Folder\MyPresentation'Lecture 8\ML\ExeMy\rmyexe.prj

16
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=

DO>YZ Define Input Types

To convert MATLAB to C, you must define the type of each input for every entry point function.
Learn more

To automatically define input types, call myexe or enter a script that calls myexe in the MATLAB
prompt below:

>> myexe -6

Autodefine Input Types

OnpepeneHue TMNOB BXOAHbIX NapameTpoB: -
peA A pameTp 0 X

fﬂ My exe.m
step double(1 x 1)
Add global

Mpoanxntb 8
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D))) Check for Run-Time Issues SETTINGS  CHE(

This step creates a MEX function from your MATLAB function(s), invokes the MEX
function, and reports issues that may be hard to diagnose in the generated C code,
Learn more

Fil Ed Vie Inse Toc Deskd Wind Hel

Hlﬁlﬂé [E .{x-._:x-ﬁ' ”

Enter code or select a script that exercises myexe:

>>myexe (0.05) v 1.

Collect MATLAB line execution counts Check for |ssues

@)  No issues detected. View MATLAB line execution counts

(enerating trial code Building MEX Running test file with MEX

18



MpunoxkeHue nonb3oBatena Ha NaHeNU)

T 00 e« Lecture@ » ML » ExeMy w | & Mowck: Exely 2
¥nopagounTte - Co3gate nanky 122 - m @
@ Windows (C:) o 1ras ‘ il

—a Recovery lmage (D)
G DVD RW auckoeopa (B:) CO49042
[ HOD (F)

| codegen

|| myexeproba.mlappinstall

?! CEeTh LU

Wima daiina: | myexeproba.mlappinstall w| | MATLAB App Installer (*.mlapp ~

OTepbITE OTmena

e
Instrument SimBiology MATLAB Coder  Application myexeproba )
Control Compiler Install inte My Apps?

Install | Cancel

19



UHTepecHO, CAaMOCTOATE/IbHO,

noowipsaerca 6annamum (>10)

> MatLab Report Generator

»Stand alone *exe: Application Compiler

20



nvkurbatova@sredu.ru

Cnacubo 3a BHUMaHue!

“Pa3zBe Tbl He 3amMeTu/, UTO CNOCOBHbIU K MaTemaTUKe
U3oLLpeH BO BCex HayKax B npupoae?!”

NnatoH
(423 - 347rr) po H. 3.



{3 = 2 {7y} -
@ \\‘ \"‘"4.‘!"‘&ta

3o0n07bix H.I1O.
KpatKaa ceogKa no Aa3biky MatLab
ccbinKka Ha *.pdf:

chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/http://www.uic.unn.ru:8103/~zny/matlab/Book/matlabref.pdf
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Kpome dyukum pause ects u apyrue ¢Qpysknuid MATLAB,
HAJIMUHUE KOTOPBIX B MOADYHKIIUM 00PAOOTKHU OHOTO COOBITHS

(cBoiictBO Interruptible kotoporo ycranoBieHo B 'on')
MIPUBEET K TPEPBIBAaHUIO €€ paldoThl IPH BO3HHUKHO -
BEHHUH JAPYToro coOBITHA. BOT CMIHCOK 3THX ()YHKITHIA:
drawnow - oOHOBIIeHHE TpadUTIESCKOTO OKHA;
figure - co3ganme rpadUIECKOro OKHA;
getframe - co3manue mMaccuBa ¢ KagpaMu (I Oy -
yeHHs AHUMAIIUU U3 MEHSIOMIETOCS COJEPKUMOTO OCEH);
waitfor - mpuocTaHOBKA BBIMTOJIHEHHUSI KOMaH]I JI0 TeX IIOp,

II0OKa HEKOTOPBIM OOBEKT HE OyIeT yIaJIeH WX 3aJaHHOE
€r0 CBOMCTBO HE U3MECHHTCS.
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