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ANEXOS

DESCRIPCIÓN BÁSICA DE LAS RUTINAS IMPLEMENTADAS

Las principales rutinas implementadas para el desarrollo de este programa se

presentan a continuación :

Rutina para desplegar !a pantalla principal del archivo dskdemo

function dskdemo(operation);
global fig_dsk dsk_col dsk_color

if nargin == O,
operation = 'show';

end;

if strcmpCoperation/show'),
[existFlaglfigNumber]=figflag(IModeIos de Sistemas de Control para

Discos Duros!');
if-existFIag,

dskdemo('winit_dsk');
dskdemo('inítjdsk');
[existFiag,figNumber]=figflag('Modelos de Sistemas de Control para

Discos Duros');
else

clf;
dskdemo('init_dsk');

end;
elseif strcmpíoperation/dskjl'),

ttlSt^'Info...1;
WpStr1=...
r i;

hlpStr2= ...
r '];

helpwin(tt]Str,hlpStr1,hlpStr2);

elseif strcmpíoperation/wini^dsk1),
fig^dsk = figure('Name', 'CONTROL DE ESTRUCTURA VARIABLE

APLICADA A DRIVERS DE DISCOS MAGNÉTICOS1, ...
'Units1, 'Normalizad', ...
'Posítion', [0.2561 0.4400 0.4861 0.4667 ],...
'NumberTitle1, 'Off, 'BackingStore', 'Off);

if strcmp(computer,'pcwin'),
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. set(fig_dsk, 'Color1, [1 1 1]);
else

set(fig_dsk,'Color',[0.8 0.8 0.8]);
end;

elseif strcmp(operation,'init_dsk'),

watchon;
int1_axes = axes('position',[0.06 0.026 0.4 0.3],VisibleVoff);
dsk_col = 1 ;
cía reset;
xxx=[0.2487,0.5563,0.5685l0.2701, 0.251 8]-0,05¡
yyy=[0.4433I0.556I0.5316,0.4037,0.4433];
fill(xxx,yyy>');
hold on
dskwheel(.5,.64,.168);
xxxx=[0.2487,0.5563l0.5685,0.2701, 0.251 8]-0.05;
yyyy^O.5633,0.676,0.6516,0.5237,0.5633];
fill(xxxx,yyyy,lwt);
dskwheel(.5,.76,.168);
xx=[0.2487,0.5563J0.5685,0.2701 ,0.251 8]-0.05;
yy^O.6833,0.796,0.7716,0.6437,0.6833];
fili(xxlyyIV);
hold on

y1=0.785¡
dskwheeKxl.yl.O.OB);
hold on
x5=0.2209¡
y5=0.725;
dskwheel(x5,y5,0.06)¡
hold on
dskwheel(.5,.88,.168);
x=[0.2487,0.5563,0.5685l0.2701,0.2518]-0.05;
y^fO.8033,0,916,0.8916,0.7637, 0.8033];
filKx.y/W);
hoid on

y2=0.665;
dskwheeí(x2,y2,0.06);
hoid on
X4=0.2209;
y4=0.425;
dskwhee!(x4,y4,0.06);
hold on
x3=0.2209;
y3=0.545;
dskwheet(x3,y3,0.06);
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hold on
x6=0.2209;
y6=0.605;
dskwheel(x6,y6,0.06);
hold on

y7=0.485;
dskwheel(x7,y7,0.06);
hold on
x8=0.2209¡
y8=0.695;
dskwheel(x3,y3,0.06);
hold on
x9=0.2209;
y9=0.635;
dskwheel(x6,y6,0.06);

- hold on
x1 0=0.2209;
y 10=0.575;
dskwheel(x7,y7,0.06);
hold on
x11 =0.2209;
y11=0.515;
dskwheel(x6,y6,0.06);
hold on
X1 2=0.2209;

• y1 2=0.455;
dskwheel(x7,y7,0.06);
t¡tle('UNIDAD DE DISCO
DURO'/FontName'.'algerian'/Fontsize'.M/ColorMO.eo.ZO^]);
seUgca/XTick'.D-.'YTick'.Q'.'box'/on'/Ylim'.lO 1.5],lXI¡ml,[0.062 .76]);

o/ _______ . ________ FRAMF ___________________^Q— — — | | \/-vivi I — , •"• —————— - -------- — --- _—„____ -----

frame_m¡ddle = u¡control(fig_dsk,tStyleVFrame1,...
lUn¡ts'llnormal¡zed11'Pos¡tionlI[0.032 0.41 0.46 0.9524]);

label_dsk = uicontrol(fíg_dsk,1StyleVtext1,...
'StringVESCUELA POLITÉCNICA NACIONAL1,...
'Units'.'normalized',...
'Position',[0.035 0.862 0.44 0.072],...
'FontNameVAIgerian1,...
'Fontsize',14);

labeLdsk = u¡control(fig_dsk:'Stylel,1text1,...
'Stríng'/FACULTAD DE INGENIERÍA ELÉCTRICA',...
'Units'/normalized',...
'Position',[0.04 0.802 0.44 0.072],...
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'FontName'/Algerian1,...
'Fontsíze',14);

label_dsk = uicontrol(fig_dsk/Styíe'/text',...
'String'/DEPARTAMENTO DE ELECTRÓNICA Y1,.
'Units'/normalized',,,.
'Position',[0.035 0.742 0.44 0.072],...
'FontName'/Algerian',...
'Fontsize',14);

label_dsk = uicontroKfigjdsk/Style'/text1,...
'String'/CONTROL',..
'UnitsVnormalized',...
'PosítionMO.035 0.702 0.44 0.072],...
'FontName'/Algerian',...
'Fontsize',14);

labeLdsk = uicontrol(fig_dsk/StyleYtext',...
'String',1" SISTEMAS DE CONTROL DE1,... '
'UnitsVnormalized1,...
'Position',[0.035 0.642 0.44 0.062],...
'FontName'/algerian',...
'Fontsize',14);

label_dsk = uicontroKfig.dsk/Style'/text1,...
'String'/ESTRUCTURA VARIABLE Y SU1,...
'Units'.'normalized1,...
'Position',[0.035 0.602 0.44 0.066],...
'FontName'/algerian',...
'Fontsize',14);

labe!_dsk = u¡cx)ntrol(fig_dsk,lStyleVtext1,...
'String'/APLICACION A DRIVERS PARA1,...
'Units'.'normalized',...
'Position',[0.035 0.562 0.44 0.066],...
'FontName'/algerian1,...
'Fontsize',14);

label_dsk = uicontrol(fig_dsk/Style'/text',..,
'String1,'DISCOS MAGNÉTICOS '",...
'Units'/normalized',...
'Position',[0.035 0.522 0.44 0.066],...
'FontName'/algerian1,...
'Fontsize',14);

iabel_dsk = uicontrol(fig_dsk/Style'/textr,...
'String'/NOEMI ELiZABETH JARA',...
'Units'/normalized',...
'Position',[0.035 0.462 0.42 0.07],...
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'FontNameYAIgerian1,,..
'Fontsize',14);..

!abel_dsk = uícohtrol(fig_dsk1'Style!1'textlI... _
'StringYMAYO DE 19991,...
'Units'/normalized',...
[Pos¡t¡on',[0.035 0.4151 0.42 0.07],...
'FontNameYAIgerían',...
'Fontsize',14);

OAO/ _ pDAft/lp
/O /O I l \^\ lvi l—

framejn = uicontrol(fig_dskJ'Stylell'Frame',...
'Uri¡ts',lnormalizedYPos¡tion'',[0.51 0.0214 0.46 0.72]);

dsk_text =
íextíl.OS^.S/DSKDEMO'/FontNameValgerian'/Fontsize'^O/Color'.tO.QO^
0.2]);
dsk_info1 = uicontrol(fig_dsk,'Sty!el)tpush1,..,

'Positioh', [0.53 0.0599 0.21 0.058], 'Units', 'Normalized1, ...
'BackgroundCoIor',[0.77 0.77 0.77],..-.
'String'/lnfó');
set(dskjnfoi;CaIIBackVdskdemo(MdskJ1");');

dsk_close ~ u¡control(fig_dskl'Stylel)tpushlI...
'Position', [0.741 0.0599 0.21 0.058], 'Uniís1, 'Normalized1, ...
'BackgroundCoíor',[1 0.40.4],...
'StringVQuit1);
setíds^close/CaüBackVdskdemoC'close^ds^def1);');

periodo_button = u¡control(fig_dsk1lStyleI,'push1,...
. 'Position1, [0.53 0.6399 0.42 0.058], 'Units1, 'Normalized1, ...

[BackgroundColor',[0.3 0.8 0.3],,..
'String'.Variación de Período del Sistema');

set(periodo_button,lCallBack',ldskdemo(Mclose_dsk");, periodo1);

seeking_button = uicontro!(fig_dsk,lStylet,'push')...
'Position', [0.53 0.5819 0.42 0.058], 'Units', 'Normalized', ...
'BackgroundColor^O.3 0.8 0.3],...
'String'/Compensación del Modo de Búsqueda');
set(seeking_buttonpICaIIBack','dskdemo("close_dsk");, seeking1);

settl_button = uicontrol(fig_dsk1'StyleI,'push',...
'Position1, [0.53 0.5239 0.42 0.058], 'Units1, 'Normalized', ...
'BackgroundColor',[0.4 0.82 0.4],...
'String','Compensación del Modo de Posicionamiento1);
setísettLbutton/CalIBack'/dskdemoC'cIose^dsk");, settl1);

following_button = uicontrol(fig_dsk,'StyleVpush',...
'Position', [0.53 0.4659 0.42 0.058], 'Units', 'Normalized1, ...
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'BackgroundColor',[0.5 0.84 0.5],...
'StringVCompensación del Modo de Seguimiento1);
set(following_button/CallBackVdskdemo("close_dsk");I following');

swichsc_button = uicontrol(fig_dskIlStyie'1lpush1,...
'Position', [0.53 0.4079 0.42 0.058], 'Units', 'Normalized1, ...
'BackgroundColor^O.e 0.86 0.6],...
'StringVCambío Búsqueda-Seguimiento con Condición Inicial1);
set(swichsc_button,ICailBack',ldskdemo("close_dsk");í swichsc1);

swichcc_button = uicontrol(fig_dsk,1Stylel)'push',...
'Position1, [0.53 0.3499 0.42 0.058], 'Units1, 'Normalized1, ...
'BackgroundCo!or',[0.8 0.9 0.8],...
'StringYCambio Búsqueda-Seguimientos compensado con Jmin ');
set(swichcc_button,...
'CallBackVdskdemo("close_dsk");, swichcc1);

swich3_button = uicontrol(fig_dsk,lStyle',1push1,...
'Position1, [0.53 0.2919 0.42 0.058], 'Units', 'Normalized1, ...
'BackgroundColor',[0.85 0.92 0.85],...
'String','3 Modos de Cambio con Condición Inicial');
set(swich3j3Utton/CallBack','dskdemo(''close__dsk'');, swich3');

swich4_button - uicontropg^dsk/StyleYpush',...
'Position1, [0.53 0.2339 0.42 0.058], 'Units1, 'Normalized1, ...
TBackgroundCo!or',[0.3 0.8 0.3],...
'String','3 Modos de Cambio Compensado con Jmin');
set(swich4_buttonI'Cal!Back','dskdemo("close_dsk");I swich4');

swcpc_button = uicontrol(fig_dsk,'Style'1'push1,...
'Position', [0.53 0.1759 0.42 0.058], 'Units', 'Normalized1, ...
'BackgroundCoior',[0.4 0.82 0.4],...
'String','3 Modos de Cambio Compensado con Cancelación P-Z ');
setíswcpcJ^utton/CalIBack',...
'dskdemo("closejdsk");, swcpc1);

compmjDutton = uicontrol(fig_dskIlStyle1,lpush'l...
'Position', [0.53 0.1179 0.42 0.058], 'Units', 'Normalized', ...
'BackgroundColor',[0.4 0.82 0.4],...
'String','Comparación de los Métodos Analizados');
set(compm_button,'Ca!IBack',...
ldskdemo("close_dsk");, compm');

watchoff;

elseif strcmp(operation, 'closejdsk'),
[ex¡stFlag,figNumber]=figflag('Modelos de Sistemas de Control para

Discos Duros!');
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if existFIag,
set(fig_dsk,Vis¡bleVoff);

end;

[existFIag,figNumberj^figflagCModeios de Sistemas de Control para
Discos Duros1);

if existFIag,
cióse;

end;

elseif strcmp(operation, 'close_dsk_def),
[existFlag,figNumber]-figflag('Modeios de Sistemas de Control para

Discos Duros!');
if existFIag,

close(fig_dsk);
end;

[existFlag,figNumber]=figflag('Ayuda para modelos de sistemas de control
para discos duros1);

if existFIag,
cióse;

end;
end;

La rutina implementada para la variación del período del sistema es la
siguiente:

function periodo(operation);

global fig_peri dsk_col fig_dsk fig_val_peri
global cont_axes_per¡ disc_axes_peri erase_peri
global polec_hand!e zeroc_handle
global poled_handle zerod_handle poledjiandlel poled__handle2
global poiec_handle1 polec_handle2
global A B C D ac acO be bcO ad adO bd bdO ad1 ad2
global x y
global sli_h__peri h_min_peri h_max h_cur_peri h_label_peri
gioba! ex1 ex2 motor
global system_peri error_peri help_peri

if nargin == O,
operation = 'show';

end;

¡f strcmpíoperation/show'),
[existFIag.figNumber^figflagCPeriodo del sistema');
¡f-existFIag,
periodo('winit');
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periodo('¡n¡t');
[ex¡stFlag,figNumber]=figflag('Per¡odo del sistema1);

else
cif;
periodo('init');

end;

%% SISTEMA 1-

elseif strcmp(operation/system_per¡1 '),
watchon;
set(error_peri,Vis¡bleYoff);
bc= 1;
ac = [0.01 2 0.004 10];
bcO = be;
acO = ac;
subplot(224);
t=0:. 1:6.3;

subplot(222);
cía;
y=-35:1:35;

¡f dsk_coi == 1 ,
polec__handle

setípolecjiandle/ünewidth1^);
zeroc_handle = plot(real(roots(bc)),¡mag(roots(bc)),'ro');

set(zeroc_handle/ünewidth',2);

else
polec_handle = plotíreaKrootsCacJJ.imagírootsíac)),^1);

set(polec_handle,'Linewidth',2);
zeroc_handle = plot(real(roots(bc))1imag(roots(bc)),'ko');

setfcerocjiandle/linewidth'^);
end;

[A,B,C,D] = tf2ss(bc,ac);

setísILhjeri.Val'.O.OS);
h = get(slLh_periíVall);
set(h_cur_per¡JlStr¡ng1,num2str(get(slLh_per¡1Var)))¡

[Phi.Gamma] = c2d(A,B1h);
[bd.ad] = ss2tf(Phi,GammalC(D,1);
bdO = bd;
adO = ad;
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subplot(224);

set(poled_handle, 'XData1, rea!(roots(ad)), ...
'YData', ¡mag(roots(ad)));

set(zerod_handle, 'XData1, real(roots(bd)), ...
'YData1, imag(roots(bd)));

setÍpolec^andle/ButtonDownFcn'/periodoC'move^pole")1);
setízeroc^andle/ButtonDownFcn'/periodofmove^zero")1);
set(slLh_perilICallBack','per¡odo("move_sl¡_h_peri")l)¡
watchoff;

%% MOVIMIENTO DE POLOS

elseif strcmp(operat¡on,pmoving_polesl),
currpoint = get(cont_axes_peri, 'CurrentPoínt');
x^ currpo¡nt(1,1);
y = currpoint(1,2);

set(polec_handle, 'XData1, [xx], 'YData1, [y-y]);
ac= [1 -2*x xA2+yA2];
[A,B1C,D] = tf2ss(bc,ac);

h = get(slLh_peri,Va!');

[Phi.Gamma] = c2d(A1B)h)¡
[bd.ad] = ss2tf(PhiIGamma,CfDI1);

set(poled_handle, 'XData1, real(roots(ad)), ...
'YData1, imag(roots(ad)))¡

set(zerod_hand!e, 'XData1, rea!(roots(bd)), ...
'YData', imag(roots(bd)));

elseif strcmpíoperation/moved^poles1),
set(fig_per¡, 'WindowButtonMotionFcn', ", ...

'WindowButtonUpFcn', ");

eíseíf strcmp(operation1'move_pole')p

set(fig__peri, 'WindowButtonMotionFcn', ...
'periodo("moving_poleslt)¡1, ...

'WindowButtonUpFcn1, ...
tperiodo("moved_poles")¡1);

%% MOVIMIENTO POLOS-

elseif strcmp(operation,lmove1'),
set(fig__peri, 'WindowButtonMotionFcn', ...

10
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Iperiodo("moving_poles1");',...
'WindowButtonUpFcn1, ...

'periodo("moved_poles1");');

elseif strcmp(operat¡on,'mov¡ng_poles1'),
currpoint = get(cont_axes_peri, 'CurrentPoint');
x = currpo¡nt(1,1);
set(polec_handle1, 'XDaía'.x, 'YData',0);
x2 = get(polec_handle2,IXDatal);
y2 = get(polec_handle2,'YData1);
ac1 = [1 -xj;
ac2 = [1 -2*x2(1) x2(1)A2+y2(1)A2];
ac = conv(ac1,ac2);
[AIBICID]-tf2ss(bc,ac);
h = get(slLh_perilVall)¡

[Phi,Gamma]^c2d(AIB,h)¡
[bd.ad] = ss2tf(PhilGamma,CIDl1);

set(poied_handle, 'XData1, real(roots(ad)), ...
'YData1, ¡mag(roots(ad)));

set(zerod_handle, 'XData', real(roots(bd)), ...
'YData1, ¡mag(roots(bd)));

elseif strcmp(operat¡on/moved_poles1'),

set(fig_per¡, 'WindowButtonMotionFcn1, ...
u, ...

'WindowButtonUpFcn', ...

%% MOVIMIENTO DE POLOS-

elseif strcmp(operation,'move2l)l

set(fig_peri, 'WindowButtonMotionFcn', ...
1periodo("moving_poles2ll);ll ...

'WindowButtonUpFcn1, ...
Iperiodo("moved_poles2");1);

elseif strcmp(operation1lmoving_poles2')I

currpoiní = get(cont__axes_peri, 'CurrentPoint1);
x = currpoínt(1,1);
y = currpoint(1,2);

I set(polec_handle2, 'XData1, [xx], 'YData1, [y-y]);

x1 = get(polec_handle1 ,'XData1);
I ac1=í1-x1];

11
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ac2 = [1 -2*xxA2+yA2];
ac = conv(ac1,ac2);
[A,B,ClD] = tf2ss(bcIac);
h = get(sli_h_peri,Val')¡

[Phi.Gamma] = c2d(A,B,h);
[bd.ad] = ss2tf(Phi,Gamma,C,DI1);

set(poled_handle, 'XData', real(roots(ad)),
'YData', imag(roots(ad)))¡

set(zerod_handle, 'XData', real(roots(bd)),
'YData', imag(roots(bd)));

elseif strcmp(operation/moved_poles21),

set(fig_peri, 'WindowButtonMotionFcn', ...

'WindowButtonUpFcn', ...
");

o/0o/0 ___„ MOVIMIENTO DE CEROS

elseif strcmp(operat¡onp'move_zero'),
set(flg_peri, 'WindowButtonMotionFcn1, ...
'periodoC'moving^zeros");1, ...

'WindowButtonUpFcn', ...
(per¡odo("moved_zeros");');

elseif strcmp(operat¡on)'moving_zeros')I

currpoint = get(cont_axes__peri, 'CurrentPoint');
x = currpoint(1,1);
y = currpoint(1,2);
set(zeroc_handle, 'XData'.x, 'YData',0);

set(zeroc_handle, 'XData'.x, 'YData',0);
be = [1 -x];
[A,B,CID] = tt2ss(bc,ac);

h = get(sli_h_pen,Var);
[Phi,Gamma] = c2d(A,B,h);
[bd.ad] = ss2tf(Phi,Gamma,C,D,1);

set(poled_handie, 'XData', real(roots(ad)), ...
'YData', imag(roots(ad)));

set(zerod_handle, 'XData1, real(roots(bd)), ...
'YDaía1, imag(roots(bd)))¡

12
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elseif strcmp(operation,lmoved_zerosl),

set(fig_peri, 'WíndowButtonMotionFcn1, ...
rt

'WindowButtonUpFcn1, ... ");
o/0 o/0_____ — G RA F I CAS ---------------
o /o / _ _ _._ __ ______________/o /o ----------

elseif strcmp(operation, 'recale');
watchon;
if get(system_peri, Valué1) ==2

subplot(224);
cía;
t=0:. 1:6.3;

if dsk_col == 1 ,
p = plot(real(roots(ad))Jmag(roots(ad))/rx')¡
setÍp/Linewidth1^);
z = plot(real(roots(bd)),imag(roots(bd))llro');
setíz/Linewidth1^);

else
p = plot(real(roots(ad)),imag(roots(ad)),'kxl);
setÍp/Linewidth1^);
z = plot(rea!(roots(bd)),imag(roots(bd))/kol);
settz/Linewidth1^);

end

end;
watchoff;

%% SLIDER
OA O/
/O /O

elseif strcmpíoperation/move^sILh^peri1),

set(h_cur_perilIStnng'Inum2str(get(sli_h_peri,Var)));
h = get(slLh_periIVall);

[Phi.Gamma] = c2d(A)B,h);
[bd.ad] = ss2tf(PhiIGamma,CID,1);

set(poled_handle, 'XData', reai(roots(ad)), ...
'YDaía1, imag(roots(ad)));

set(zerod_handle, 'XData', real(roots(bd)), ...
'YData', imag(roots(bd)));

13
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elseif strcmpíoperation/popup1),

set(error_peri,'Vis¡bleYoff);

if get(system_periIValue')==1
subplot(222);cla;
subplot(224);cla;t=0;.1;6.3;p!ot(sin(t)Icos(t)llk-1);
set(slLh_peri,lCallBackl,Iperiodo(flwrong");');
¡f dsk_col " 1 ,

poledjiandle = plot(NaN, NaN, 'rx');
set(poled_handle, 'LineWidth1, 2);

zerod_handle = plot(NaN, NaN, Yo1);
set(zerod_handle, 'LineWidth', 2);
else

poled_handle =-plot(NaN, NaN, lkx');
set(poled_handle, 'LineWidth1, 2);

zerod_hand!e = plot(NaN, NaN, 'ko');
set(zerod_handle, 'LineWidth1, 2);
end;
set(erase_perilValuel,1);

elseif get(system_peri,'value')— 2,
per¡odo(tsystem_per¡11);

end;
o/.o/_ ______________ RORRAR __________________________________/o /o ------------ LJ\_/ r\ \ J A I \_ ------------- _ _ — _ _ — — _
o/ o/ ___ ___________________/o /o

elseif strcmp(operation,lpopup_erasel),

if get(erase_peri,VaIue')==1
subplot(224);
cía;
t=0:.1:6.3;

if dsk_col == 1 ,
poled_hand!e =...
plot(real(roots(ad)), imag(roots(ad)), 'rx1);

set(poled_handle, 'LineWidth1, 2);
zerod_handle =...
plot(real(roots(bd)), imag(roots(bd)), Yo1);

set(zerod_handle, 'LineWidth1, 2);
else

poled_handle =...
plot(reaí(roots(ad)), imag(roots(ad)), 'kx');

set(pofed_handie, 'LineWidth1, 2);
zerod__handle =...
plot(real(roots(bd)), imag(roots(bd)), 'ko');

set(zerod_handle, 'LineWidth1, 2);

14
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end;

elseif ge^erasejseri, Valué1)—2,
set(poledjiandle);
set(zerod_hand!e);
end;

elseif strcmp(operation/wrong'),

set(error_peri,V¡s¡bleVon');

%% Ayuda
%%

eiseif strcmp(operat¡on,'help_perit),
ttlStr='Sampiing heip...1;
hlpStr1=...

hipStr2= ...
[' '];

helpwinfttlStr.hlpStrl.hlpSttf);

%% Teoría
%%

elseif strcmp^peration/theoiyjDeri1),
ttlStr^'Sampüngtheory...1;
hlpStr= ...

heipwin(tt!Str,hlpStr);

%% VALORES
%%

elseif strcmpCoperation/values^peri1),

[ex¡stFlag,figNumber]=figflag(Values');
if -existFtag,

fig_val_peri = figureCNameVValues'.'NumberTitie'.
/Off/BackingStore'/Off,...
'UnitsYNormalized',...

15
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'Pos¡tion',[0.05 0.05 0.3 0.3]);
[existFlag,figNumber]=figflag(Vaiues');

else
clf;

end;

figure(fig_val_peri);
axes('V¡s¡bleVoff);
close_val = uicxjntrolífig^aLperi/Style'/Push'.'String'.'close1,
'Units'.'normaüzed'/PositionMO.S 0.03 0.17 0.07],...
'Callback'/close;');

¡f get(system_peri)Value')~=1,

text(0.01f0.95,...
'Continuous time systemi'/Color'/g1);
text(0.01,0.55,...
'Discrete time systemi'.'Color'/g');
ac2_str = num2str(ac(2));
ac3_str = num2str(ac(3));
ad2_str = num2str(ad(2));
ad3_str = num2str(ad(3));
bd2_str=num2str(bd(2));
bd3_str = num2str(bd(3))¡
if get(system_per¡VValuel)==2)

text(0.01I0.85,IB(s)= 1');
text(0.01,0.75ftA(s)=[1I);
text(0.23,0.75,ac2_str);
text(0.48,0.75,ac3_str);
16X1(0.73,0.75,']');
texl(0.01I0.45I'B(q)=[I);
text(0.20,0.45,bd2_str);
text(0.50,0.45,bd3_str);
16X1(0.80,0.45,']');
text(0.01,0.35ílA(q)=[1I);
text(0.23,0.35,ad2_str);
text(0.48,0.35,ad3_str);
16x1(0.73,0.35,']');

end;

eise
text(0.2,0.5,'No system defined.1,...
'Color'/g1);

end;
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%% ----- ..... ------ INICIO

elseif strcmpíoperation.'winit'),

fig_peri = figure('NameT,'Período del sistemaVNumberTitle1...
/Off/BackingStore'/Off1);
¡f strcmpícomputer/pcwin1),

else
set(fig_peri,'Colorl,[0.8 0.8 0.8]);

end;
elseif strcmpíoperation/init1),

watchon;

%% FRAME

framejeft = uicontroi(fig_peri,1StyleVFrame1,...
'Units'.'normalized'.'Position'.IO.Oiei 0.52 0.1786 0.44]);
main_peri = u¡control(fig_peri,IStyle',lPush'1...
'String'.'Menu Inicio1,...
'Units'/normalized',...
'Posítion'.tO.OSSg 0.819 0.1429 0.0595],.,.
'BackgroundCoior',[0.6 0.6 1],...
lCalibackl,Iperiodo(llclose_dsk11);1);

help_per¡ = u¡control(fig_perillStylel,lPush1l'Str¡ngI1lAyuda1,...
'UnitsVnormalizedVPosit¡on',[0.0339 0.7295 0.1429 0.0595],.
'BackgroundColor'.íl 1 0.3],...
rCa!ibackVper¡odo("heip_per¡");');

theory_per¡ = uicontroKfig^peri/Style'/Push'/String'/Teoria1,..
'Units'.'normaiized'/PositionMO.OSSS 0.64 0.1429 0.0595],...
'BackgroundColor',11 1 0.5],...
'Cailback'/periodoC'theory^pen'1);1);

close_peri = u¡control(fig_peri1tStylel1lPush',lString1J1Qu¡t',...
'Units'/normalized'/Position'.tO.OSSQ 0.0690 0.1429 0.0595],
'BackgroundColor'.fl 0.40.4],...
ICaIlbackl,1periodo(llclose_dsk_def');');

%% FRAME

frame_mídd!e = u¡controi(fig_pen,lStylel,lFrame1,...
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mítsVnormal¡zedVPos¡t¡on',[0.2036 0.52 0.3214 0.44]);

system_per¡ = u¡control(fig_peril'StylelI'popuplI...
'Units'.'normalized',...
'Pps¡t¡on',[0.2304 0.819 0.2679 0.05951,'String1,...
lSístema|1/(sA2-fa1s+a2)1,...
¡CalibackVperiodoC'popup");1);

frame_h = uicontroKfig^pen/Style'.'Frame1,...
mitsYnormalizedVPosition',[0.210 0.58 0.31 0.16]);

sl¡_h_peri = uicontroKfigjseri/StyleVslider',...
'UnitsYnormaIizedYPosition',10.27 0.61 0.2 0.048],...
'Min'.O.OOVMax'.l,...
Valué1,1 ,'CailBackYperiodo("wrong");T); .

h_cur_per¡ = u¡control(fig_peri,tStylel/textll...
1Units1l'normal¡zedl1lPosll[0.42 0.663 0.09 0.048],...
lStringt,num2str(get(sl¡_h_peri,lVar)));

h_min_peri = u¡control(f¡g_peri,lStylelIltext1,...
'Units'/normalized'.'Position'^O.ZU 0.6 0.052 0.048],...
lStringf)num2str(get(sl¡_h_periI'M¡n')));

h_max_peri = uicontrol(fig_pen,lStyleVtext1,...
lUnits1í1norma!¡zed1/Position',[0.484 0.6 0.031 0.048],...
IStringl)num2str(get(sli_h_peri1lMax1)));

hJabeLperi = u¡controi(fig_peri,1StyleVtext'I...
lUn¡tsVnormal¡zedl,'PQSÍtion'I[0.22 0.663 0.194 0.048],...
•StringVPeriod.h^1);

%% DIAGRAMAS

cont_axes_peri = subplot(222);
grid on;
hold on;
y=-35:1:35;

title('Sistema en Tiempo Continuo1, 'Color'/k',...
'FontName'/New Century Schoolbook1);
disc_axes_per¡ = subplot(224);
grid on;
hold on;
t=: , 1:6.3;

axis('equal');
title('Sistema en Tiempo Discreto'/CoIorVk',...
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'FontName'/New Century Schooibook1);

/Off/XLimMcxJe'/Manuar/YLimMode'.'Manual'/DrawMode1,.
'FastVXcolorVkVYcolorVk',...
'FontName'/New Century Schoolbook');
setídisc.axes^peri.'XLim'.í-I.OS I.Sj/YLim'.M^ 1.2],...
'Clipping'/Off/XümModeVManuar/YLimMode1...
/Manual'/DrawMode1, 'Fast'/Xcolor'/k'/Ycolor'/k1,..,
'FontName'/New Century Schoolbook');

if dsk_coi — 1,
poled_handle = plot(NaN, NaN, 'rx');

set(poled_handle, 'LineWidth1, 2);
zerod_h.andle = plot(NaN, NaN, 'ro');

set(zerod_handle, 'LineWidth1, 2);
eise

poled_handle = plot(NaN, NaN, 'kx');
set(poled_handle, 'LineWidth1, 2);

zerod_handle = plot(NaN, NaN, 'ko');
set(zerod_handle, 'LineWidth1, 2);
end;

%% MENSAJE DE ERROR

error__peri = uicontrol(fig_peri,'Stylel,ltext',...
'Units'/normalized'.'PositionMO^a 0.20 0.27 O.IJ.'String',...
'NO, select system first!1,...
'BackgroundCoIorVO;
setíerro^peri/Visible'.'off);

watchoff;

%% CLOSE
/O /O "

elseif strcmp(operation, 'close_dsk'),
[existFlag,figNumber]=figflag('Modelos de Sistemas de Control para

Discos Durosí1);
if existFIag,

setífig.dsk.Visible'/off);
end;
[existFIag,figNumber]=figfiag('ModeIos de Sistemas de Control para

Discos Duros');
if existFIag,

cióse;
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end;

elseif strcmp(operation, 'close_dsk_def),
[existFlag,figNumber]=figflag('Modelos de Sistemas de Control para

Discos Duros!1);
íf existFIag,

close(fig_dsk);
end;

[existFIag,figNumber]=figflag('Ayuda para modelos de sistemas de control
para discos duros');

if existFIag,
cióse;

end;
end;

Para el menú de las demás subpantallas la rutina implementada es similar y

se presenta a continuación:

function slide=setti;

j , „__

if nargout<1,
showl settl

else
Q / :_ „____ Qlií-J/-, 4 — • —

/Q___—. —. OllUC I ~~ ' —~' •

slide(1).code={
'cía reset;1,
'hold onp,
'z=cplxgrid(20);',
1cp!xmap(z,z);11

'axis square',
'hold on',
'title("MODO DE
POSÍCIONAMIENTO"l"FontNarne"l"algerian"IllFontsize"l18)"Color")[0.9

0.3 0.3]);',
lset(gca)"XTickll)nitlYT¡ckMI[])"boxl(I"on"l"Ylim"l[-1 ^."Xürn-'J-l 1])'};

sl¡de(1).text={ :
n

1 MEDIANTE ESTE PROGRAMA SE REALIZA EL ANÁLISIS Y
COMPENSACIÓN',

1 PARA EL MODO DE POSÍCIONAMÍENTO EN UNA
DETERMINADA PISTA DE1,

1 UNA UNIDAD DE DISCO DURO, PARA LO CUAL SE DISEÑA
UN CONTROL1,
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' QUE PERMITA OBTENER LA POSICIÓN EXACTA DE LAS
CABEZAS1,

1 DE LECTURA/ESCRITURA SOBRE LA PISTA REQUERIDA.'};

%========== Sude 2 ==========
slide(2).code={

'cía reset;',
'hold on1,
'z=cplxgrid(20);',
Icplxmap(zIz);1,
'axis square',
'hold on1,
't¡tle("MODO DE
POSICIONAMIENTOllI"FontNamellI"algerianlVlFonts¡ze"l18)"ColorM,[0.9

0.3 0,3]);',
lset(gcalIIXT¡ck"IDIIIYT¡ck"lD,"boxltlMon"IIIYlim"It-1 1],"Xüm",M 1])'};

slide(2).text={
1 AQUÍ SE PRESENTA EL MODELO MATEMÁTICO DE LA PLANTA
ANALIZADA1,

1 LA PLANTA ES UN SISTEMA DE SEGUNDO ORDEN',
1 Gp(s) = 1 / mSA2-fbS+k',
'171= 12 g MASA,1,
1 b = 0.004 N-m/(rad/seg) CONSTANTE DE AMORTIGUAMIENTO,1,
1 k = 10 N-m/rad CONSTANTE DE RESORTE1,
1» m = 0.012; b = 0.004; k = 10;'};

o/ : _~_ oir,j« o ~. — — .%===-==- onde o —
slide(3).code={

' cía reset;',
1 m = 0.012; b = 0.004; k = 10; ts = 0.005;',
'nump = [1];'
' denp = [m b k];'
'ka=2; kf=2.8;',
1 kt^conv(ka,kf);',
1 numk=conv(nump,kt);',
'l=10e-6; n=1;',
' [num1,den1]=pade(l,n);(
' num-conv(numk,num1);f
1 den=conv(denp,den1);'
' hp=tf(num,den);'
' hpd = c2d(hp,ts);',
1 w = logspace(0,3);1,
' cía reset1,
'stepíhpd);',
1 titlef");',
' drawnow1};

slide(3).text={
1 ARRIBA SE OBSERVA LA RESPUESTA A UNA ENTRADA
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PASO DEL',
1 SISTEMA DISCRETO PARA EL RETARDO DE TRANSPORTE
SE UTILIZA1,

1 LA APROXIMACIÓN DE PADE DE PRIMER ORDEN,
POSTERIORMENTE1,

1 SE REALIZA LA DISC.RETIZACION DE LA PLANTA CON
RETARDO',

1 DE TRANSPORTE UTILIZANDO UN CONVERSOR A/D ESTO
ES UN1,

' (ZOH) CONECTADO A LA SALIDA1,

C2D(HP,ts);',
1 » STEP( HPD ); '};

/o

slide(4).cx>de~{
'ax = findobj(gcf,"Type","axesM);'
'axesPos = get(ax(end)1"position11);',
lset(gca,"pos¡tion"1axesPos);')
•zgridC'new"),',
'pzmap(hpd);',
'axis square1,
'drawnow'};

slide(4).text={
'PARA UNA MEJOR COMPRENSIÓN DEL COMPORTAMIENTO
DEL SISTEMA1,
'SE UTILIZA EL MÉTODO DE LUGAR GEOMETRIICO DE LAS
RAICES',
'DEL SISTEMA EN LAZO ABIERTO1,
'» PZMAP(HPD); '};

o/0=========== sude 5

slide(5).code::={
'zgridC'new'1),',
'axis square1,
'rlocus(hpd);1,
Iset(gcalIIXIimII,[-1 ll/'Ylim".!^.5,1.5]);',

• 'drawnow'};

slide(5).text={
'EN LA GRÁFICA ANTERIOR SE OBSERVO QUE LOS POLOS
RÁPIDAMENTE',

'ABANDONAN EL CIRCULO UNITARIO SIENDO EL SISTEMA
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INESTABLE CON',
'LO CUAL-ES NECESARIO COLOCAR UN COMPENSADOR
NOTCH Y UN1,
'FILTRO ADELANTO-RETARDO1,
'FILTRO NOTCH D(z)- = kd * [ zA2+az+b/zA2+cz+d ]
'FILTRO ADELANTO-RETARDO D1(z) = kd1 *

' » RLOCUS( SYS ); '};

"/r\ ~ ™ *"••.! i /i o R —^ ̂ z zi m™———m/u ouuc "-J

slide(6).code={
'drawnow1,
lnumct=conv(conv(1 ,[1 -1.97755485335692
0.99833472145160]),conv([1 - 0.6237],[1 -0.98156]))',
'denct=conv(conv([1 -0.998],[1 -0.6237]),conv([1 0.8409],[1 -1]))',

•' hcdS^numc^denct.O.OOS);1,
'hd3=hpd*hcd3;'}¡

slide(6).text={
1 CONECTAMOS EL COMPENSADOR EN SERIE CON LA

PLANTA1,

1 » HCD3 = TF( NUMCT,DENCT,O.Ó05 )',
1 » HD3 = HPD*HCD3;',

%======;==== Slide 7

slide(7).code={
'ax = findobj(gcfI"Type"í"axes");'
'axesPos = get(ax(end)l"pos¡tion");'I
Iset(gca,"pos¡t¡on",axesPos);ll
'zgridC'new'1);1,

- 'axis square',
'rlocus(hd3);1,
lset(gcaJ"Xlim"l[-1 1]]"Yiim",["1.5)1.5]);f,
'drawnow'};

slide(7).text={
'SE UTILIZA EL MÉTODO DEL LUGAR GEOMÉTRICO DE LAS
RAICES PARA1,

'EL SISTEMA COMPENSADO EN LAZO ABIERTO1,
'» PZMAP(HPS);1};

O/ __ ___ .~__^ ___ Qlírio A
/O"— — ' ----- ™ — ' — ollQG O

s!¡de(8).code-{
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'cía reset;1,
'sysc = feedback(hd3,1);T,
'step(sysc)',
'drawnow'};

slide(8).text={
1 SE OBSERVA LA RESPUESTA PASO DE LA UNIDAD DE DISCO

DURO',
1 » SYSC = FEEDBACK( HD3.1 );',
'» STEP(SYSC);1};

end % Fin del demo

La rutina para ei Modo de Seguimiento utilizando el método de compensación

de Función de Mínimo Costo se presenta a continuación y es similar para el

Modo de Búsqueda y el Modo de Posicionamiento:

echo on
o/ *****************/o

I = .012; C = 0.004; K= 10;
nump = [1];
denp = [I C K];
printsysínump.denp/s');
ka=2;
kf=2.8;
kt=conv(ka,kf)
numk=conv(nump,kt)
l=10e-4;
n=1
[num1,den1]=pade(l,n)
num=conv(numk,num1)
den=conv(denpfden 1)
hp=tf(num,den)

o/ ******************/o

ts =0.005
hpd = c2d(hp,ts,'zohl)
hpdfc=feedback(hpd, 1)
[nhpdlc,dhpdlc]=tfdata(hpdlc,ts)
[numpd,denpd]-tfdata(hpd,ts)

O/O****************QQNTROL DE SEGUIMIENTO**************
numct=conv(conv(2,conv([1 -0.9603],[1 -0.5])),conv([1 -
0.98877742667815+0.14371472416794*i],[1 -0.98877742667815-
0.14371472416794*i]))
denct=conv(conv([1 -1],[1 -0.5]),conv([1 -0.9603],[1 -0,76]))
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/

hcdS^tfínumct.denct.ts)
/ ********************* ***************o

h3=hcd3*hpd
hlc3=feedback(h3,1)
[nhlcS.dhlcS^tfdataíhlcS.O.OOS)

o

[aplbp,cp1dp]=tf2ss(numpd,denpd)
[acíbc)cc,dc]=tf2ss(numct,denct)
a=[ap-bp*dc*cp bp*cc
-bc*cp ac]
r1=6e-6; r2=0; r3=0;
r4=1; r5=0; r6=0
qp=[r4 O O

O r 5 0
00 r€ ]

qc=[0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0 ]

qp1=[zeros(4,3)]
qp2=[zeros(3,4)]
q=[qp qp2

qp1 qc]
p^dlyap(a.q)

p12=p(1:314:7)
p21=p(4:7I1:3)
P22-p(4:7,4:7)
xpo=[r1 r2 r3]'
xco3=- 1 *¡nv(p22)*p2 1 *xpo
k=-1*inv(p22)*p21
j=[xpo( xco3']*p*[xpo

xco3]
o/ ****************************************************/o

n=7
q1=-1*trace(a)
fl=a+q1*eye(7)
q2=-1/2*trace(a*f1)
f2=a*f1+q2*eye(7)
q3=-1/3*trace(a*f2)

q4=-1/4*trace(a*f3)
f4=a*f3+q4*eye(7)
q5=-1/5*trace(a*f4)

q6=-1/6*trace(a*f5)
f6=a*f5+q6*eye(7)
q7^-1/7*trace(a*f6)
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f7=a*f6+q7*eye(7)

adj=[eye(7) f1 f2 f3 f4 f5 f6]
det=[1 q1 q2 q3 q4 q5 q6 q7]
r=[cp zeros(1 ,4)]*adj
Nc=r(1, 22:49)
Np=r(1,1:21)

Np2=[Np(1f8:14)]
Np3=[Np(1, 15:21)]
Nd=[Nc(1,1:7)]
Nc2=[Nc(1,8:14)]
Nc3=[Nc(1,15:21)]
Nc4=[Nc(1 ,22:28)]

O/ *********•**•*•*•******•*•* Kr***-******************70

[aptl ,bpt1 ,cpt1 ,dpt1]=tf2ss(nhpdlc,dhpdlc)
[apt2,bpt2,cpt2ldpt2]=tf2ss(nhcd3lc,dhcd3lc)
sys1=ss(apt1 ,bpt1 ,cpt1 ,dpt1 ,0.005)
sys2=ss(apt2Ibpí2,cpt2,dpt210.005)
[y1It1,x1Hnitial(sys1I[xpo']l[0:0.005:0.5]);
[y2It2,x2]=in¡tial(sys2,[xco3l]1[0:0.005:0.5]);
y=y1+y2
Plot(t1,y)

echo off

Otra rutina impiementada es para el empieo del método de Cancelación de

Polos y Ceros a continuación se presenta la subrutina impiementada para el

Modo de Seguimiento y es similar para los otros modos de control:

echoon

O/****** pl A NJT A *********

I = .012; C = 0.004; K= 10;

denp = [I C K];
printsys^ump.denp/s1);
ka=2;
kf=2.8;
kt=conv(ka,kf)
numk=conv(nump,kt)

[num1,den1]=pade(l,n)
num=conv(numklnum1)
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den=conv(denp,den1)
hp=tf(num,den)

o/ *************/o
ts =0.005
hpd = c2d(hp)ts,'zoh')
[numpd,denpd]=tfdata(hpd,ts)
hpd!c=feedback(hpd, 1)
[nhpdlc,dhpdlc]=tfdata(hpdlc,ts)

0/o****************CONTROL DE SEGUIMIENTO*****************
numct=conv(conv(2,conv([1 -0.9603],[1 -0.5])),conv([1 -
0.98877742667815+0.14371472416794*i],[1 -0,98877742667815-
0.14371472416794*1]))
denct=conv(conv([1 -1],[1 -0.5]),conv([1 -0.9603],[1 -0.76]))
hcd3=tf(numct,denctlts)
hcd3lc=feedback(hcd3,1)
[nhcd3lc,dhcd3lc]=tfdata(hcd3lc,0.005)

o/ *********************************/o
h3=hcd3*hpd
hlc3=feedback(h3,1)
[nhlc3,dhlc3]=tfdata(hlc3,0.005)

o/ **********************************

[ap,bp,cp,dp]=tf2ss(numpd,denpd)
[ac,bc)cc,dc]=tf2ss(numctldenct)
a=[ap-bp*dc*cp bp*cc

-bc*cp ac]
o/ ***************************************************/o

q1=-1*trace(a)
f1=a+q1*eye(7)
q2=-1/2*trace(a*f1)
f2=a*f1+q2*eye(7)
q3=-1/3*trace(a*f2)
f3=a*f2+q3*eye(7)
q4=-1/4*trace(a*f3)
f4=a*f3+q4*eye(7)
q5=-1/5*trace(a*f4)
f5=a*f4+q5*eye(7)
q6=-1/6*trace(a*f5)
f6=a*f5+q6*eye(7)
q7=-1/7*trace(a*f6)
f7=a*f6+q7*eye(7)
adp[eye(7) f1 f2 f3 f4 f5 f6]
det=[1 q1 q2 q3 q4 q5 q6 q7]
r=[cp zeros(1,4)]*adj
Nc=r(1,22:49)
Np=r(1,1:21)
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r=[cpzeros(1,4)]*adj
Nc=r(1 ,22:49)
Np=r(1,1:21)
Np1=[Np(1,1:7)]
Np2=[Np(1I8:14)]
Np3=[Np(1,15:21)]
Nd=[Nc(1,1:7)]
Nc2=[Nc(1,8:14)]
Nc3=[Nc(1, 15:21)]
Nc4=[Nc(1 ,22:28)]

O/ *
70

roots(det)
y1 =0.9603
y2=0.98877742667+0. 1 437 1 47241 6*¡
y3=0. 98877742667-0. 1 437 1 4724 1 6*¡
Nc1y1=polyval(Nd,y1)
Nc2y1=polyvai(Nc2,y1)
Nc3y1=polyval(Nc3,y1)
Nc4y1 =polyval(Nc4,y 1 )
Nc1y2=polyval(Nc1,y2)
Nc2y2=polyval(Nc2,y2)
Nc3y2=polyval(Nc3,y2)
Nc4y2=polyval(Nc4,y2)
Nc1y3=polyval(Nc1,y3)
Nc2y3=polyval(Nc2,y3)
Nc3y3=polyva!(Nc3,y3)
Nc4y3=polyval(Nc4,y3)
Np1y1=polyval(Np1,y1)
Np1y2=polyval(Np1,y2)
Np1y3=polyval(Np1,y3)
NNc1=[Nc1y1 Nc2y1 Nc3y1

Nc1y2Nc2y2Nc3y2
Nc1y3 Nc2y3 Nc3y3]

NNp=[-Np1y1
-Np1y2
-Np1y3]
k=¡nv(NNd)*NNp

O/ A****************-*********************/O

Nt1=k(1I1)*Nc1+Np1+k(2,1)*Nc2+k(3í1)*Nc3
[apt2lbpt2,cpt2,dpt2]=tf2ss(Nt1Idet);
sys2=ss(apt2,bpt2-,cpt21dpt2,0.005);
xpo=[6e-6 O 0]
[y1lt1,x1]=¡n¡tial(sys2,[xpo 0 0 0 0],[0:0.005:0.5]);
y11=y2+r1
Plot(t2,y11)
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echo off

La rutina implementada para el instante de cambio del Modo de Búsqueda al
Modo de Seguimiento es similar para el resto de rutinas implementadas para
el resto de instantes de cambio de un modo a otro y es:

echo on

o/ -**************•*•***************•**/o

I = .012; C = 0.004; K= 10;
nump = [1];
denp = [I C K];
printsys(nump,denp1lsl);
ka=2;
kf=2.8;
kt=conv(ka,kf)
numk=conv(nump,kt)
l=10e-4;
n=1
[num1,den1]=pade(l,n)
num=conv(numk,num1)
den=conv(denp,den1)
hp=tf(num,den)

o/ *******************************/o

ts =0.005
hpd = cZdíhp.ts/zoh')
[numpd,denpd]=tfdata(hpd,ts)

r\ oí |O{")[ I p[~\ ******************

t=[0:. 1:9.9]';
ut=[t,ones(size(t))];
[ttlxx)yy]=sim(1ssstr)10l[],n,ut);

numct=conv(conv(2,conv([1 -0.9603],[1 -0.5])),conv([1 -
0.98877742667815+0.14371472416794*i],[1 -0.98877742667815-
0.14371472416794*i]))
denct=conv(conv([1 -1],[1 -0.5]),conv([1 -0.9603],[1 -0.76]))
h3=hcd3*hpd;
hlc3=feedback(h3,1);
[nhlc31dhlc3]=tfdata(hlc3,0.005);
[ap,bp,cpIdp]=tf2ss(numpd,denpd);
[ac,bc1cc)dc]=tf2ss(numct,denct);
a=[ap-bp*dc*cp bp*cc

-bc*cp ac]
xpo=[6e-6 O O]1;
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o/ ***************************************************

q1=-1*trace(a)
f1=a+q1*eye(7)
q2=-1/2*trace(a*fl)
f2=a*f1+q2*eye(7)
q3=-1/3*trace(a*f2)
f3=a*f2+q3*eye(7)
q4=-1/4*trace(a*f3)
f4=a*f3+q4*eye(7)
q5=-1/5*trace(a*f4)
f5=a*f4+q5*eye(7)
q6=-1/6*trace(a*f5)
f6=a*f5+q6*eye(7)
q7=-1/7*trace(a*f6)
Í7=a*f6+q7*eye(7)
adj=[eye(7) f1 f2 f3 f4 f5 f6]
det=[1 q1 q2 q3 q4 q5 q6 q7]
p=[cp zeros(1,4)]*adj
Nc=r(1,22:49)
Np=r(1,1:21)
Np1=[Np(1,1:7)]
[apcl ,bpc1 ,cpc1 ,dpd]=tf2ss(Np1 ,det)

l.bpd.cpcI.dpcI.O.OOS)
)' O O O 0]);

O/ ************************** O\/ 1(^*1-1 ********************

while yy(n)<=6e-6, n=n+1; end

yy(n)¡
tf2=[0:0.005:tf1]';
r=size(tf2);
r1=r(1:1);
r2-yy(1:r1I1);
axes(lposition',[0.05,0.446Itf1 +0.05,0.49])
plot(tf2,r2)
hold on
axes(lpos¡t¡on'I[0.4210.446,0.37,0.49])
plot(t1,y1)
hold off

echo off
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