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if Gl syl -

. switch _Way -

. while 4&s -

. For 4 -

. Break —aluy) 5 )le -
Continue 4alall 4a i -
try soball -

<lalal) ¥, ¥
alall JSaN - If o) (OLEaY)) aSadll 5l ), Y, Y
if logical expression
statements
elseif logical expression
statements
else
statements
end
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Switch expression
case valuel

statements
case value2

statements
otherwise

statements
end

_o‘)\..\:\';\ J\)AM JM‘\-’&M@:@&Q\JM‘QA‘\LWSWHCh BJL}QM

e Al () 55 A8 245 g ¢ La HLia) o) el DDl Ao gria switch AalS (e b L) calls
OF s ¢ ABal) dathh e Leinay o 839 gall Al sl ) A5 3 case ke Gxa
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3oke eled] canag ¢ 4 LA otherwise 3_ke 5 otherwise U (31 <l jlal) 285 o3
.end < switch

while expression
statements

end
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Al JSA ; For 4dls €,V,Y
for variable = expression
statements
end

Gl all (e 23ak 22al dime Dl Jle ) SIS for ks a8

. break <yl s jle 0,Y,Y

038 gl . Al e gaia g dic while ddla i For 4l 285 Glal 5 jlall 028 &
AL ST lal)

. Continue 4=tiall 3 5l 1,Y,Y

et Bl (5 ey Al ) S oy g Rl )l S il g 8 jlal) 038
Al il 3 gy i3 ) el Jala s Rl 3] L o5 e () Lol
&Yb)ﬁ\'&)\qﬂ\ XYY C._.Ajﬁj

e\;d\ Jal - try 3 bl V, Y, Y
try statement, ..., statement, catch statement, ..., statement, end
sobe ol 2w d Uad ol &igan i (K1 catch s try Om <l bl 388 oada JS5 a4
Jsas dic send s catch o 485l Gl bl 3aws ) JESY) o3 &l vie Gl jlall (e
dan) Jsaie 8 Uadll s sl aumys el 91 285 (OGN ol gy ol jlall aa e L Uk
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error(‘error_message’)

Q\‘)LI:\U:\.}XM)AS\{)M\)@.ﬁa:c.abﬂ\u&c.ab)ﬂ\dﬁww\aujgbm\mﬁn

» JSEL input @bl aladiuly @lld g m cale ddn o U el ) ) il slaall JA) Sy (Y
n = input(‘Prompt_string’)
oapaill S G s ad) Alule A3 e jehy Cua

A 3iail s laladal) Gandl 5f illiall il danl jal el ll i ol il ) (e (8

dasl e ) ) pasiiiad) Jakay s gl Ci 8 i 138 (g saae o5 Pause
)

A0 n el zali pll a8 55 s 18 Pause(n)

IS gealill S O Ll L 5 (i yhay A ) A&y yha (5685 () (S el (51 AULS i (O
A U Lma ol laglail) dlania iy il (o5 Gl gl (script) (oen A5kl oda 5 il
D leie SN Gy Hhall pila G (3504 Bac Lia g (function) 4%kl oda 5 mali ) Ll
_nilae el s Taw script A Leiw function 4alSs fay function 4l -)
W asd a3 ey Al sl s auai o s function 4alS s LUST ) yidy) JSa)) -
N JS ) 2Uss Y seripts ) e JAall eUa 5 oy 5 function
o OSae 132 5 Y Lty Jaall elau s juad (e 2245 e (function) Ul dlia, -
.scripts )
Al & Lin workspace ) 8 1éa3 Y function J) Jala (8 st Al &) il -
el )l Al g Jaall ds b 8 f) workspace ) 8 Ladas scripts
(@l

o) dal o Mfile & 55 (e cale ity o g 0 (3 Y galisall LS ead) 53 Lexie Ll LS
Jgasll (5 sae llia 5 L zali ) workspaced! o8 USH (e Yy 4 zeali ) (i€
edit iS5 )l Sl file > new > M-file Ltias 4sLal el e W) 4 5 M-filed) Joas I
sie 5 ¢ cOlilall Al dadiall 3 ekl il Caldl) e axas o ol workspaced) 8

OL Gl 5l e Al o 683 o3 (e g adadng o g8y Calall 138 8 el yall AUS (e £l

STl a5 gl adalia g dsdiall o) jumdll
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clear
n=5
m=6
for i=1:n
for j=1:m
15
J;
c(i,j)=i"
end
end

s workspaced! s 52 s sall il ysiall guea Cadal xalidl Ay i clear gy
eSS Cua ) A0 4d shime Al 5 8 (pilalaie for (s aua g Adudh g (S5 el ull 13a
48 siadll aec il il g8 A0 for Adls Wi 4 sheadll jlaul ad i & ISV for 4ila dak
A 3sm sall Sl ) (5 b Cumy 4 ghaadll (e yuaial) A lny o sk el 138 Ca
£ Ay dsanll g ¥ ad ) el (S 5l ¢ patall 13 4y 3sm sall 3 genll a8y ) GG e sd e
DS Al A8 gheaall s AY ¢S eaiall Ao ol Jaa3ls

1 1 1 1 1 1

2 4 8 16 32 64

3 9 27 81 243 729

4 16 64 256 1024 4096

5 25 125 625 3125 15625

Q,Slﬂ\ JEal) e

clear
n=-6;
if n<0

disp(‘input must be positive')
elseif rem(n,2)==0
disp('input is even')
else
disp('input is odd")
~end )
s b0 ol Lasd S ) a0all 138 il | jeas Bon ge A Al By JAaks ey gealiall 108
el s = A S5 input must be positive el Jasy 43l Qb 28 ) Ja) Js
.workspace J
S8 Y e n aamll st il 138 o Cus rem(n,2) @ e zelisll e Ladie
.8 glusall oyl (98ah M danill 8L asa g Ja
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clear
x=8
units = 'mm’
switch units
case {'inch' 'in’
X = Xx*2.54
case {'feet' 'ft'}
X=x*12/2.54
case {'millimeter' 'mm’}
x=x*0.1
case {'centimeter' 'cm’}
X=X
otherwise
disp([desme e 32al 5l s2a'])
X=nan
end

S ladl 8 saasall) slaxall 3as) 1) (he 4SS (A (e a8 ) gty il 138 o g8y

&l Jlal) o

fori=1:1000
elem = input('==>");
if isempty(elem)
break
end
x(i)=elem
end
X
paiaall Jaay s el ) Jee B 555 anaiill S OWE Gale 4ol 2 685 input desdedl) ()
i dad daf plad o Ji) allay malipd) 138 Eus ¢ Enter Ul e Jariiay s Lo dad
.G-AU),J\ ¢l break e)ﬁ-d de )b dad eM\ Jay
oealdd) JUiall o
function vals1(a,b,c)
delta = b*2-4*a*c
if delta>0
x1=(-b+sqrt(delta))/(2*a)
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x2=(-b-sqrt(delta))/(2*a)
elseif delta<0
disp('the roots are complex')
else
x1_2=(-b/(2*a))
end
¢ die e gl g5 Y Adlaall 38 Jsla (5585 Gl da iy Al da ) (e Aalae Ja el
Aol Jad s Ul Ll Jaad
e 43} Adaa e cang 81y oLy LaS o i 4l (S g padiunall (5 )lial o8 vals] &l aud o)
a2l & st Al agall gi BEN\ P TP YT DA ikt [PW RTINS L EUREN RS LEN
Workspaced\ & iSS @lﬁ!\ 1 cleainl 5 ¢ Ledlaal
vals1(4,6,2)

Delta = 4 x1=-0.5 x2=-1
D i Al Ay lay
a=6 b=8 c=3
vals1(a,b,c)
delta = -8
the roots are complex

u.ndl.ud\ du.d\ °

function max1(a,b,c)
if a>b
max=a;
if c>max
max=c;
end
else
max=b;
if c>max
max=c;
end
end
max
slediu) ol Cu ¢ axiinall Lelany dlac | 4336 G (pe SV Aal) daaty ol pall 138 o 58

iy Tl (saaly s (Bl eali yall 8 sle XL 5y LS eyl 13gs (alall ol
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function c=factor1(n)
v=1
fori=1:n
V=V,
end
\"
ey 8 LS s ULl Cum ¢ aniisall saasy Le o 1 el dad ol el jall 138 4 53
Al dudall 8 U S5 LS Leayl eleaiad) 4yl g dsll)

Sl JUEAl) @
function g=sort1(a)
s=length(a);
fori=1:s-1

for j=i+1:s
if a(i)<a(j)
x=a(i);
a(i)=a(j);
a(j)=x;
end
end
end
a

Cua e Lt L 5 aal s o e 4358 (6 (Raelad) 4 shime jualic (ad i zali ) 138 gy
A e A ghiaall (e pealie g i

) JEal) e

function prod22(num)
if length(num)~=1|~isnumeric(num)

disp('please enter one number')
else

fori=1:10

disp([num2str(num) 'x' num2str(i) '=" num2str(num*i)])

end

end

Qﬁ‘fm\)@\‘;q}‘emum‘;ﬁc@@g}awﬁ;}@p@uﬂ\m(,}sg
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2Ll 32 s number to string & NUM2str Aalxill Cajlas 26 Y1 ) ety o i
UM2Sr ) RSl At Ci e s ) il o3 0 sl ileally

dladl JUal) o

function calcul2(a,b,operate)
if operate=="+' | operate==""' | operate=="-' | operarte=="/"
eval([num2str(a) operate num2str(b)])
else
disp(‘enter one of this operation{+,-,*,/}')
end
4 gladll ddeall & Cpeg (S5 Y A8l Jlanly ansivaall a6y G Aapu danla 41 zals
b A yra e Aylee aadtaall JA0) Jls A5 ¢ caad )l G Ailaall il iyl Jand
5 bl il
‘enter one of this operation{+,-,*,/}
35 3 Ol 3 i) 138 3ads 5 eSS 5 eval gl Leadi Uil Jaal geali ) 138 b
:BJ\_}J\GAUJ..\“&&\ M\&hﬁi}ﬁcuﬁ“\@@u@&ﬂ\@ﬂ\u\Jbﬂ\
z=([num2str(a) operate num2str(b)])

17

"D 5@ a S Lagay enll Jla

Jﬁi& @au\ dl:mj‘ °

function game4(c)
n=randperm(c);
for i=1:inf
f=input(‘enter the number please:')
if f<n(4)
disp('the number is greater than your number")
elseif f>n(4)
disp('the number is smaller than your number')
else
disp('that is right")
disp(‘congratulaion!!!’)
disp(['there are ' num2str(i) 'attempts'])
break
end
end

Aad J) e S el 85 G )30 galinall Lead o s Alesa daal e B e malidll s
& oAl @Bl g sl ol LT gl sraal Q81 (IS () o jadal el ) 3 SIS 3 s sall G810



s e L ol L Y glaall e gl e sl 2851 JLaal ey ¢ 5_SIA

‘ ‘ ; C_J;.A\ ngﬂ d.;a;ﬁ

B (e s 2 5 03gd alae W1 A8 )15 (Al gdie i iy g o8 ) Al 55 o 685 randperm deglss
(€138 Uil jy (A Al ja 5 aadiunall

&

datia \,Y
Gy Ol (8 el U syl 3leti 1 el Y1 aal Al el Aidad) o3 (i et
Al a gl Bpuill 5 dadladl)

GOUlall B dad) AU Al sl e ) pailadd) Y, Y
D il ol dagded ), Y, Y

plot(Y)

plot(X1,Y1,....)

plot(X1,Y1,LineSpec,....)
plot(...,’PropertyName’,PropertyName,...)
plot(axes_handle,...)

h = plot(...)

hlines = plot(‘v6’,...)

- Lol Al 23 Adliay) (ailiadll (e

o LineWidth : (4Slew) Laall (= je aaas

e MarkerEdgeColor : 3 el Ciladlall (il ga (5l s
e MarkerFaceColor : 3 el Gladlall (ol apaa3

e MarkerSize : 3 yaall dadlall (ulid 203

s Jla

x=-pi:pi/10:pi;

y=tan(sin(x))-sin(tan(x));

plot(x,y,--
rs','linewidth’,2,'markeredgecolor’,'k’,'markerfacecolor','g’',' marke
rsize’,10);
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| e
L;‘sieu)j\aﬁaduﬂx‘)gﬂaﬂ:u)\aﬁaggk\&;)w

A 0505 ans N Jaghad e A e 505 o) V) e AN ga )l a5 AU glaal)
AaaY Alial 3l yis ) plot i) s au )l daded 8 deddiall 5 23lall 3l e

By | o5l
c Cyan B e pasl
m Magenta s
y Yellow Sl
k Black 3 g
b Blue S
r Red B¥N
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amll 13 73 503 | 3o
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Ay el
e B )L +
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gy ““ Mi) =\

ijmi‘)ﬁh_\m <

é&:m‘\ui‘)&ﬁn AN

Ll Aalall e 13 saebaadll yal JM& (e lgale YT (S 5 AT 73k Lol llin
(V) Jue

x = 0:0.05%pi:2*pi;
y = sin(x)
Z = cos(x)
plot(x,y,X,z)
JSa e e cliniall (e 5aS a3e ) of el @l

T sl g JSAI s Y, Y, Y

ol aay Gl el e ) ) Laal o)
title("Function sin and cos')

xlabel('x")
ylabel('y")
B — L :
f/f‘v ‘\\‘\\
02 // \\
{}..L e o
} e ;
(\‘) JUia
Z = cos(x)
plot(z)
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1

08

06

04

02

0+

02}

04l

06}

08}

-1

plot(1:length(z),z) : <uiS GliS 1 paiall a8 ) x 335y alill e dad Jsf 2l 234

Al ol ol ) ol e 3 e 7 558 S

C JEY) i g, Y, Y
e w23 A VY S sa) praas eV B e sall Jpaal
o CORARS RN

IS (AT B e ASEl AN 3V 5 ) slaall Cilapadl o 4803 lidaay grid on - <Y O
. grid off

- sl Jle 40K 1, Y Y
text(5,0.1,’sin’) ;L8 Adldlan) daaty @lld g an )l e (i ol LUK it
¢ sl aladd VY Y

aglaill Sl 3 sl o3a aaad i 5l 815 glad) bl @l aaay JSH J< el yall o
Ol by (Slis x sl Jlae Glaasy el sl ) axis([-15 15 -17 17]) - 4l
Y sl Jlaa

L) i iate JS Bans AT Y

CSash o e ol 40 ) v s IS iy e U i 5 Alahaie a5 B30 (5 sy IS Ll IS 1))
- AU Al Jleatid

21



legend(‘sin(x)’,’cos(x)’,’sin(x)./x’)

e S5 legend el (8 Lemai 3 jle Il il s s J oY) IS o6l 3aliw 5eY) 12

t=-5:0.5:5;

ft=t.A3+t.22+1+1;

plot(t,ft,"-*k');
grid on

o 1S g S
dae 4L v,V
i d}\}” dlj.d\ -

tmiae ft) = S+tZ4tl+ 1 2saadl Syt e ) iy

title('ft=t.A3+t.22+t+1");
xlabel('time sec');

ylabel('f(t)");

fit)

t=0:0.001:0.1;
A=220;

f=50;
w=2*pi*f;
y=A*sin(w*t);

22

200

fi=t 3+t 24141

150

100

50

time sec

L A JE -

O 0 Gl yaas &y = Asin(wt) L) @Lﬁ\ Gl jamd eu)l C"AUJ'J



plot(t,y,'k-")

title("Voltage curve');

xlabel('time [sec]');

ylabel('Amplitude [V]');

grid on;

pause

plot(y,t,'k-")

title('Voltage curve');

xlabel('Amplitude [V]");

ylabel('time [sec]');

grid on;

biiay s el Calah o 53y AU 13a Cas ¢ Bl (3 & pause @l ae Uis ydy Ba
Sy pri ) Alamy el pall o g8y 128 Llla 8 ¢ aled Aa malill Jae sl ) (6] podiual)

i gas el ) (8 il da gl (e ) sl aadial) Jariay Ledic 5 plot(t,y, k-") 483l

PIOH(Y 1, K-") UL 5 ol o ) i

Voltage curve
T T

Amplitude [V]

i i i i i i i

-250 L L
0 001 002 003 004 005 006 007 008 009 01
time [sec]
Voltage curve
L pa—; — — T —
e
0.08 f------f--=---deoeened reoees
| e S S SUS S S oty i
e L5
o v . '
3 g ; i :
T e A R o o
= ! ; : :
e St S e
B i
002------i-----i----- L
-
i i i i i i

0
250 -200 -150 -100 -50 0 50 100 150 200 250
Amplitude [V]
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Lealein S ell 5 AY) e ol s Bl 8 axd) AL s 1 Ay jadl 13gy il

plat Gl 5 Jlias A4 Hla a8 il 5 Q3L 85 A gl help ) A Alaiuh ellh g clas
Apally s Apdadl) Zapally aead) U ans 1) A0S g L) el o o)) Lale ¢ (DL

o led) dal e o Ailany) clipaill Jal (e saael IS e an ) 40lSa) i g1 5 dp82])
Ay e ) au ) Sl

Glilal) (A dalld) Al ) aal gl

dadia V,¢
Ganza 2 gaall @l IS Jad caef dali al 55 JMA e L) 8 3 saal) @l IS aa Jaladll &y
Gl 138 Cpanzm dae Y1 i 5 ¢ g sk gl () o gandl 53 ) gad aly G ¢ grali ) 12
Teay 3gaall i< 8 Jpaiall (5 58 (3l gy 0 < Buail) (e (3 55 ¢ 2 gaal) 5 0 lalas
s, el (n) Cus ¢ Jsaiall Ao ganadl o laall Sl i Lay (0) 55801 a5 (n) 5580 (e
da (b CDlilall sali o dze Jalay (521 o sl La (381 5ill @llh g 0 ganll 53K 8 J saiall
s s JUs

f(t) = 7t*+6¢3+3t%2+t1+5
P48 ghaally 138 3 gaal) LIS i o

A= [7 6 3 1 5]

agaal) i< o dglual) cldead) ¥, ¢
dpa S e alag) ), Y, 8

¢asa LIS ) sda dlag) 48k e Sy Al QL) A Galall AUl s roots il )
Al HiS

24



%f(t) = 7*t"4+6*t"3+3*t"2+tM 1 +5;
A=[76315];
A_roots = roots(A)

—0.8301 + 0.6636i
—0.8301 — 0.6636i
0.4015 + 0.6864i
0.4015 — 0.6864i

(1) e -

%f(t) = 7t"3+5t72-3t*1+10
A=[75-310];
A_roots = roots(A)

—1.5683
0.4270 + 0.8535i
0.4270 — 0.8535i

5y sia (pe Wil 2 gan € alanl ¥, Y, €

c.atm Jaa 2\3;12} Ui Lﬁi ¢ o)j.d; ) EM‘\ RFREN ‘)3\35 J\A:}‘\ USA.J poly ua\;l\ c.am\ e\.ﬁiﬁu\g
S Gl il Ll Al

(1) e

A=[13456];
roots(A)

—1.6665 + 0.7104i

—1.6665 — 0.7104i

0.1665 + 1.3418i

0.1665 — 1.3418i
poly(ans)

ans=[1 3 4 5 6]

25



1(2) Jie m

A=[356789];

roots(A)
0.5275 + 1.0679i
0.5275 — 1.0679i

—1.3197

—0.7009 + 1.0541i
—0.7009 — 1.0541i

poly(ans)

ans = [1 1.6667 2 2333 2.6667 3]

¢ saall a4l YT ollal M agaall LI e dgan A ellia of S JB) e a3l
dgaall S (g8 sale)) elediv) e (i Jaad) il 13 g pally A
sl S (ad g5 sale]) sae Jaadl ) e Jgeandl s )5 palls (ud Sl
O Y Und dans 4 4 13 4l SAL s g8 JWS ¢ (poly) &) (e auaall

VAl (any A jedai 38 (1/1000000)

Ama daf dic 25an IS A QL Y,V €

Guill p e Cus polyval(p,x) o=l Al aladinly Q3kl A dlaal) 038 o5
3]l € Gl 3l Jgniall A e s x el ¢ sandl S0 Jled) (4 stadll)

Louc
(1) die s
G(x) = x2+x1+1

[111]
3

X T

gx = polyval(p,x)

gx=13

subs alall alill aladiuly Aime dad JaY 2 gaall S Aad alag) 4l A8y Hlay (S LS
Salaill (S 3a) A x Jsaiall Aad Jygaty paY) 138 o 56 Cus syms Aaddaills Ailain¥l g

26



e die 3ol K] dagll Ciluny a5 531 subs e s ¢ adde Ca el g ali ) U (e dne
(x wiall iy i ik 5 syms dalaill G () 4 sllaall J aial)

1(2) b m

syms x
gx=x"2+x+1;
subs(gx,3)

ans =13

:(3) e m

syms xy
gx = y*x"2 + x*y + 1;
subs(gx,x,3)
ans = 12%y + 1
subs(gx,y,3)
ans = 3"*x"2 + 3"x + 1

(4) Jhs =

th\)ahsd;\wajdﬂ\)uS#umg_\}M\
p=[111]
X =[24 6]

gx = polyval(p,x)
gx =17 21 43]

Jgaall ¢l S glandl £,Y,Y
Jiw 29n S e 3 ke daiill S5 polyder Ul alasdiuly 3 gas I Gk Al (Sa
e 2gaall K 3isa

(1) e

gx=[25-6-5];
a = polyder(gx)
a=|[6 10 —6] )
(B ) slaa) slaall (udi e e bagany S ¢ iy 48ilia aa 2l &5 il
- Al laaladll
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x=-10:0.5:10;

gx=[2 5 -6 -5];

a = polyder(gx)
plot(x,polyval(gx,x),-*r',x,polyval(a,x),-0g’)

2500

2000

1500

T

1000

500': = e

2 4 6 8 10

Y15 syms ¥ aladinly dlld g 5 Al 45l aganll LIS (Fida pladiu) (Say LS
... diff(function name)

(Y) Jie =
syms x
gx = 2*x"3 + 5*x"2 - 6*x - 5;
diff(gx)
ans = 6*x"2 + 10*x -6
1 (3) i =
syms X

gx = 2*sin(2*x)*exp(x)

28



diff(gx)
ans = 4*cos(2*x)*exp(x) + 2*sin(2*x)*exp(x)

(4) Jhe =

syms x y
gx = 2*sin(x*y)
diff(gx,x)

ans = 2*cos(x*y)*y

i 3) @Y saiall aaY Auailly sl Clua Loail 4354 diff ol of Ladt Jiad) 13 b
A(X) Jsniall dpuilly il (Biiia alals Liad 138 Wllie ¢ ol 3 Jontia e ST 25m g
o LS el g (5 sila 5 AN 5 A A5 el (e coliidiall ) il 138 DA e Ll (80 LS

diff(gx,x,2)
diff(gx,x,3)

X Jsaiall dpally (GBS ) Giiad) sl Gl

Jgaall &) i LS50, Y, ¢

Sl 8 3 g sall polyint gl LSy s ¢ G LuSlae dplee s GELEY) O a5 yrall (e
JSdy asaall S Clalas Jla) A (e 2l JalSS ala) (e QUL 8 4zl )l
AL ALY 8 Baw LeS (48 shiaa) (Basi

FJh =
k = -5 JalSs s Jal e (6x°+10%-6) 2s2all i< JalS5 alay) o shall

p =[6 10 -6];
= _5,
gx = polyint(p,k)
gx=[2 5 -6 -5]
diff ) Jilay JS5 @l 5 int AUl 5 SymMs pladinls 3 gasll A8 JalSs alag) oSy WS
e ) ALY
int(gx)
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Akall 3 gaall S Alalaa alag) 1, Y, €

¢ adall 1] Aabaa JRE ) & i g allalas o pad Y Jate (el Ae gana el IS 1Y)
(QM\ 3 gaall )...\":\Sd.lmgﬂgja,.g‘\_i\ Cua ¢ dalaall s2gn e\:ﬁﬂ polyfit c_a\ﬂ\_a Al (Sasd

Adle Jgeandl 55 Al o ganll HES An jo AT Gl Gy isiall
P dhe

x=[0:0.2:1.2];
y=[1247852];
u=polyfit(x,y,3)
u=[-20.833 229167 3.1548 0.8333]
t=polyval(u,x)
plot(x,y,'-or',x,t,'-*")

0 1 1 1 1 1 1
0 0.2 04 0.6 0.8 1 12 14

Jsaall ol i e Al )l clleall V, Y, €

oo G mia g JEN JUl g A Hall (s (e (438 ghacaall DS
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A=2x*+x3+3x% + x +
B =4x%- x -1

A=[21311];
B=[4-1-1];

C=A+][0,0,8]
D=A-[0,0,B]

c e m
1

C=[2 1 7 0 0]
D=[2 1 -1 2 2]

« (Convolution) 4l yaiie conv bl Blain¥h Lo aball (Sadd elaal) dilee Wl
3 gl ol S oy () da i 0 gaall G S elaa e Jgeanll 2 i) 138 alasiuly s

conv(A,B) %conv(B,A)

@)\A\&A&B)ﬂj:’dﬁ\yéwt

ans=[8 2 9 0 0 -2 -—1]

s A Aldee ALY, €

[X,Y,Z] Jidlae G w55 (o shaall )i sall cliisd) slayl o

Syms xy z
f=[x"y*z,y; x + z];
V= [X’ y’ Z],

R = jacobian(f, v)

b = jacobian(x + z, v)
R =

[y*Z, X*Z, XY]

[0, 1, 0]
[1,0,1]
b=
[1,0,1]
.collect &L il
Syms X y

31
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R1 = collect((exp(x)+x)*(x+2))
R2 = collect((x+y)*(x"2+y"*2+1), y)
R3 = collect([(x+1)*

(y+1).x+yl)
return
R1 =
xA2 + (exp(x) + 2)*x + 2*exp(x)
R2 =
yA3 + X*y"2 + (X2 + 1)y + x*(x*2 + 1)
R3 =

[y+x'(y+1)+1,x+Yy]

cexpand Uil griul | sl g asaall K yEn g Gl Y1 Gl
Syms X
expand((x-2)*(x-4))

;Gj\_'d\
ans =
x"2 -6*x + 8
symsabc
expand(log((a*b/c)*2))

;GJL'J\
ans =
log((a*2*b"2)/c*2)

. simplify Gl caind | 2 gaadl @l I 5 ¥ aleall 5 pol 51l Japasi ©
1)symsabc
simplify(exp(c*log(sqrt(a+b))))
ans =
(a + b)M(c/2)

2) syms x

S =[(x"2 + 5*x + 6)/(x + 2), sqrt(16)];
R = simplify(S)

R =

[x+ 3, 4]

32



) i i) s g deadinall wol il aal G AU J saad)

conv all IS O
deconv Jgaal) (i Al

poly daglaa la ) oda dgan S Alalaa ol
polyder g K Fiba

polyfit Akl 3 gasdl K ala)
polyint agaall i Jal<s
polyval duma dad dic dgaall IS A8 Gl

roots agaall LIS H50a alay)

o g LS elld Al Al g it Nn Alalae Al Ja (e cdlilal) g il siamal) LSl

clear

A=[5-21011;16 -1];

B =[1;0;4];
X=inv(A)*B

clear

BX1— 2%y + X3 = 1
X2+X3=O
X1 +6X2—3X3=4

X1—5X2—8X3+X4=3
3X1 +X2—3X3—5X4=1
X1— X3+ 2X4=-5
11X+ 20X3 — 9x4 = 2

- dala daa
e A JE
s Jall
0.5
0.5
—-0.5
oA Jlie sl
s dall

A=[1-5-81;31-3-5;10-7 2,011 20 -9];

B =[3;1;-5;2];
det(A)
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X=inv(A)*B

4 shiaall Cglie dai o Sy W Ll iny 1368 iall (5 sl A 48 giadll daaa of ddaadlay
ol Gl g 388 gia e ALl Yl Al 588 Ul

dilas Alia) 5 dpwaia ciliplas

¥ galiydl Y0
Ll QLY G skl (38 G el

t=linspace(-1,1,101); s 5240 jie 4 siins
x=2%cos(2*pi*t);
y=2*cos(2*pi*(t-0.125));
z=2*sin(2*pi*t);

plot(t,x,t,y,t,z)

axis([-1,1,-3,3])
title('Sinusoidal Signals')
ylabel('Amplitude')
xlabel('Time (s)')
text(-0.13,1.75,"'x") JS& JS 4ans
text(-0.07,1.25,"y")
text(0.01,0.8,'z")

grid on Al i

Sinusoidal Signals

Amplitude

Time (s)

@u\ GAU)__J\ Y,o
Logio JS iy g (stball dpnaily Gl andl) ans y gl Al 3 L3I (5 shall Jiial) ali
e Ol Al

34



e/f=cos(0) + j.sin(f) : A IS Cp saie Jiad Lo damal) 3 LY Of & sladl) (e

t=(-2e-03:0.02e-03:2e-03);

x=exp(j*2000*pi*t); expelal & V) Ll
y=real(x); 3oL Aaall audll

z=imag(x); (bl s L an ) ol
subplot(2,1,1)  au il i

plot(x,'-.k')

axis square  JS&l &a ye sl Jaa
title('exp(jwt)")

xlabel('Real')

ylabel('Imaginary")

subplot(2,1,2)

plot(t,y,-',t,z,"")

title('Re[exp(jwt)] and Im[exp(jwt)] vs t w=1000*2*pi')
xlabel('Time (s)')

grid on
legend('Re[exp(j\omegat)]','Im[exp(j\omegat)]',-1)

exp(wt)
1
. 05 / \
2
£
N -0.5\ /
1 e 2
A 0 1
Real
Re[exp(jwt)] and Im[exp(jwt)] vs t w=1000*2*pi
A : 1 : Re[exp(jot)]
““““ Im[exp(jot)]
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Sallil) C.Ab).d\ y,o
t=linspace(-1e-2,1e-2,1001);
x=cos(2*pi*1500*t) + cos(2*pi*1300*t);235 s cJdaall s
m=2*cos(2*pi*100*t); (Dl 3,La)) dgma yall 3 LY
plot(t,m,'b:",t,-m,'b:",t,x,'k")
axis([-0.01 0.01 -2.4 2.4)])
title('Beating between tones')
xlabel('Time (s)")
ylabel('Amplitude')

Beating between tones

Amplitude

'

(et 3

o
T

’
g
¢
’
’
’

¢ % v
. ) .
X = & ” Ye s
2t - e N

-0.01 -0.008 -0.006 -0.004 -0.002 0 0.002 0.004 0.006 0.008 0.01
Time (s)

@\JS\ C.Au‘).\j\ ¢,0
Al 3 LAY e sl J a0 Jia el g
t=linspace(0,10,512)
s=sin(2*pi/5*t); ALYl s iy
n=0.1*randn(size(t)); zall3,Li)
X=s+n; A sl 5 LAY
disp('Signal to Noise Ratio(SNR), dB')
SNR = 20*log10(std(s)/std(n)) @l I 8L 4w
plot(t,x,".",t,s,'r")
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xlabel('Time (s)")
ylabel('Signal Amplitude")
title('Noisy signal')

(el Gl pai) a8 i) 13 Aigda g (4S5 St il galinal) 13 8 Lieaiia

Noisy signal
1.5 T T T T T T T T T

Signal Amplitude

1 2 3 4 5 6 7 8 9 10

UAA\.AS\ CAL!)_\M 6,0
4 s8all B LAY an  zali
t=linspace(0,10,512)
x=sin(t);
x1=x.*(x>0); oY A giall 5 ,LEY
x2=abs(x); Al A saall 5 HLEY)
subplot(3,1,1) a1l 45 3
plot(t,x)
xlabel('Time (s)')
ylabel('Amplitude')
title(‘continuous signal')
subplot(3,1,2)
plot(t,x1)
axis([0 10 -1.1 1.1])
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title('Discontinuous signal')
xlabel('Time (s)")
ylabel('Amplitude')
subplot(3,1,3)

plot(t,x2)

axis([0 10 -1.1 1.1])
title('DC signal'
xlabel('Time (s)")
ylabel('Amplitude')

continuous signal

0 \/ |
= 1 I h 1 I 1 1
I N ST T VT

1
0 1

Amplitude

0
Time (s)
Discontinuous signal

Amplitude

Time (s)
DC signal

Amplitude

Time (s)

u,ndb.uj\ CAL}).\M 1,0

235 Cuny (R 4 jX) IS (g dnilaa 1 (g Adl e 5 plal A8 o gliall laead zeali 5
m;zaus‘@gﬁ\}é@\mwm;&bﬁjbm\‘;gﬁ\ Glailaal) 230 223504l
IS5 23a 38 aadieaa) )5 Mg e ol b J8 cilailaad) Jaa 58 3 sl aaidl)
L CeSIL 5l

A3k o Cagles Lelua i 48 Hha Jieg ¥ N o) Aailaall o AaaSle galisdl 138 (A sy
N dxileal) Jen 55 48 sl e Sl el (o daa Dl ANy Lgaa (N-1) Anileall Jpa 53
(N-1) Axlaally Jlgaadl fanpas Lail

n=S8; L
P =ones(1,n); 4l b dddae
for i=n:-1:1
P(1,i) = input (['Z' num2str(i) "']); <o il clailaa) a8 JA)
end

Q = ones(1,n-1);
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for j=1:n

ifj::
connect = input([' Z' num2str(n-j) ' series or Parallel : );
switch connect Glailaall Joa 5 5 Bans
case {'series' 's'}
Q(1,n-1) = P(1,n) + P(1,n4j);
case {'Parallel' 'P"}
Q(1,n-1) = (P(1,n)*P(1,n-)))/(P(1,n)+P(1,n-)));
end
else
if n==j
break; 3 (& Claslaall 23] 2y slse Aagl Aalal) i Loie geali ) Caly)
else
connect = input([' Z' num2str(n-j) ' series or Parallel : ');
switch connect
case {'series''s'}
Q(1,n4) = Q(1,n-j+1) + P(1,n-));
case {'Parallel' 'P'}
Q(1,n4) = Q(1,n-j+1)*P(1,n-))/(Q(1,n-j+1)+P(1,n-)));
end
end
end
end

Zeq = Q(1,1);5 02l &S KU daileal) Jias 8 ghmall (pa yuaial) 138

4 MATLAB 7,60 (R20082] T

File Edit Debug Parallel Desktop Window Help
EDE’:H*%E’O(’"u@@l@‘CurrentDirec
Shortcuts 2] How to Add 2] What's New

%‘- o New to MATLAB? Watch this Video, see Demos, or read Gettin

o
2| Z8:10+57
E: z7:12
Y| Zg:10+73-123
S| z5:343
Z4:4
23:103
Z2:-153
Z1:10
Z:7 series or Parallel : 'Parallel’
Ze series or Parallel : "series!'
Z5 series or Parallel : 'P!'
zZ4 series or Parallel : 'P!'
Z3 series or-Parallel : 's!
Z2 series or Parallel : 'P'
zZ1 series or Parallel : 's'
Zeqg =
24.2528 +27.344¢1
>
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@L.J\ &Au‘)él\ v,o
w=0:1:2000;
z=(10+(10.74-j.*(10.26./(w)))./(10+).*(0.1.*w-10.5./w)));
Real=real(z);
plot(w,Real);
xlabel('radian frequency w');
ylabel('Real Part of Z');
grid on
pause(5)
imagine=imag(z);
plot(w,imagine);
grid on
xlabel('radian frequency w');
ylabel('Imaginary Part of Z');
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Real Part of Z

400

200

T 1 1 1 }
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o
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i i i i i
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uALﬂ\ CAL})J\ A,0
e xe V(t)=Asin(wt+alpha)+k sbitall 55 gl 3 5LE) Gl jud s ) el

=50
Vm=110;
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alpha=pi/6;

k=0.25*Vm;

T=1/f;

step=T/20;

t1=0

t2=3"T;

t=t1:step:12;
V=VmZ*sin(2*pi*f*t+alpha)+k;
fig=figure;

ax=axes;

set(ax,'xlim',[t1 t2],'ylim',[-200 200]);
title('V=Vm=sin(2*pi*f*t+alpha)+k');
xlabel('Time Axis (second)");
ylabel('Voltage Axis (Volt)");
hold on;

grid on;

ta=line([t1 t2],[0 0]);
set(ta,'color','r','linewidth',2);
Vo=line([t1 t2],[k K]);
set(Vo,'color','b",'linestyle','-.");
plot(t,V,'r-*");

Voltage Axis (Volt)

0 0.01 0.02 0.03 0.04 0.05 0.06
Time Axis (second)

lal) B a5l g el o) ab Cp MU Jgaal)

Abs giall 20all ALy gk dallaal) dagll
Angle skl 4505

Ans Dl 2l aas die Gl sall
Atan Arc tg
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Axis
Bode
Clc
Conj
Cos
Cosh
Det
Diag
exit
exp
expm
eye

Format long
Format long e
Format short

Loy saall gy
g Ll )
Jardl ¢liad xusa
g3l 221l (381 e
Al s
(bl ol
4 ghiaa (paa Aa
38 sinma kS 2n
gl eledl
GmY\ Q_\LJ\
858l 48 hina ad
bl 48 gainnl)
A plal) ALaldl) 22y 4 je V0 gllac)
3 gall ddlia) 435 o VO sllac)

PV cLL::\
Format short e 3 5all Adlial il ya © sllac)
freqs N (g gineal) ) J el
freqz 7 5 sl ) Jsal
grid M\ L)L.s "y
hold RS e a g yall abadall Cusd
Real dic 33a] adall o 5al
imag (gic 3aal LA ¢ sl
inf cf’Lé—‘ Y aae
inv :‘d)w L_wjh.a
length gl J sk
linspace ohd elad ol
log (sol)) el o le S
Loglog O e o1 () s e an )l
Logm 3d gicas pualic &yl 4l A4
Logspace e e sl el sliad
Log 10 s pall i e
Max alanll Lol
Mean i siall ol
Medium Aom i) Alans siall Aagll
Min CSJ’.“'AM w\
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Nan (“aonad dalay) a8 (el

Nyquist o U Jabada o
Pi Pi=3.14
Plot SIS (g gall A ana )
Polar bl (5 giuall (8 ans )
Prod paliall G pia Jaals
Rand A8 ghan 5l 4 e slacf g
Rank 48 hime 43 ) il
Rem dand L
Residue il o 5all a5
Rlocus A sl Hsdall an
Semilogx 9 X el i jle o caai an
Semilogy sy el e J caalan
o e Sl
S|gn e ali)
Sqrtm doan yill ) gdal) 48 gains
Std  laxall sy
Step EEREN I [ W ENAVO | SN PAPU
Who 3 SN A 53 sa sall Y sl 2 )
GOlilal) (A cildMad) g cililant) ab] s AN J gand)
el +
gAY
Gyl *
3 8 a8 )Ml A
48 him0 J sk '
e hal <
s sbon 5l sl <=
e S >
sl ==
sy ~=
AND
OR !
NOT ~
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ilall 2 daldl) §ga ) aal O (Al Jgaad)

il ghiaall JuSE aadiy []

AiY) e (ol Nyl ()

cailds o) Ad8lia g el o il !

DY) s SN gy i) el 5 sl ;
DseBl e el 2aual)

gl alaial ) 3 :

bl gy Galasi Laday e of e Jai s L) %

il malind)l 9,0
Cal 55 JAal aoiioa) o s sy Jsens (M) G0 4 sSe ¥alae Alaa Jal geali i)

Nl i il Y alaall
All 9 Alm
A21 9 A2m
Aml 9 Amm

) gl sl JAaL aadtial) o gy GlS aay g
4 shiaa o U Gllaally alally axdiiaall o g8y ¢ M CYaleall dlea daalag) 220 545 (e g
oo el (pe Alead) L) aay @lld  (Jaalaadl JUial) il 5l
A ghndl jualial dof HST5dad jraal day) =
48 siaall jualic Coyn o ey ¢ Ahstiaall jualic & ganal leall Ja il Syl
Ll el o gl
3 ganlly 4 siiadll (o JsY) 2 ganll jualic af clan (5 gl 4ad 20 3 gac Ails) m
APEPRSYENY
(.Jiul el JAd shomall QB 5 luw Cpay A8 sbaall (16 m
sl (et ) il (38 jealiall A4S Jan m
(88 2a) 5 s ) S Hhadll pualic & sans alayl =

clc

clear

% Initialization Part
% get the number of equations from the user
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disp('This script for solve m-equation with m variable'); % Ax =B
m = input('m =");

while isempty(m) || ~isnumeric(m)

m = input('m =");

end

% Check m value, it must be positive

while m <=0

disp('m must be positve ...");

m = input('m =");

end

% define an array of variables coefficients

A = ones(m,m);

% define an array of constants

B = ones(1,m);

% define an inverse array of variables coefficients array
inv_A = ones(m,m);

% get variables coefficients from the user

current = 0;
fori=1m
forj=1:m

A(i,))=input(['A(' num2str(i) '," num2str(j) '):');
% while (~isnumeric(A(i,))) || isempty(A(i,))) )
% A(ij) = input(");

% end

end

end

% get constants from the user
fori=1:m

B(1,i)=input(['B(' num2str(i) '):);
end

% Calculation Part
% Calc variables coefficients array determinant
Det A = det(A);

% Calc the inverse variables coefficients array
inv_A =inv(A);

% find the solution and display it

X =inv_A*B';
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% Display Results Part
% display the variables coefficients array determinant
disp('Matrix A determinant is :')

display(A);

% display the constants array

display(B);

% display the inverse of variables coefficients array
disp('The inverse of A'is :');

display(inv_A);

disp('The solution is :");

display(x);

Q/ * kkkkkkkkkkkhkhkhkkkkhkkhkhkhkkkkkkkhkk *hkkkkhkkkkhkhkkkkhkdhhkkkhkkhkkkkkkkkikk
Yo Menu Part

t = menu('What do you want to do with (A) Matrix:','Max Value','Min
Value','Avarage’, 'Flip (up down)', 'Flip (Left right)', right)','Make upper
triangular part of the matrix','Sum the diag','Quit’);

if t==

Max = max(A)
elseif t==2

Min = min(A)
elseif t==3

Mean = mean(A)
elseif t==

Flip= flipud(A)
elseif t==5

Flip= fliplr(A)
elseif t==6
Upper_Trianguler= tril(A)
elseif t==7
trace(A);

end
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Dlall iyl V0

Cula edll eali yall Al Led sad (o gaalially 3 ) jadl A )3 aaddiesall 4y Jay 23ay i o S|
AL e la el

" iS...JLa 4.\.\.\.43“'... S 32l A (e BJ\);J\ :\.;sz\.aﬁ d\AJ;\ é

eIy

Enter your weight:

Enter your height:

Enter your name:

OK Cancel |

.Command windows (& assill jleds) ol
oospmdiadly B jall s Al Allaall cla sedlly 351 Al Cla jo eday G eliod) 138 )5k
r Al JRELs 20< T <30 Jaall 2

Celsius Fahrenheit
20.00 68.00
21.00 69.80
30.00 86.00
s dall
clear
clc

prompt={'Enter Temperature :'};

% Create all your text fields with the questions specified by the
variable prompt.

title="Temp. Converter’,

% The main title of your input dialog interface.
answer=inputdlg(prompt,title);

a = str2num(answer{1});

b=a*9/5+32;

disp(['T="num2str(b) ' F')

disp('Celsius Fahrenheit')

47



for i=0:10

c=(20+i)*9/5+32;

disp([num2str(20+i) ' c"’ "num2str(c) ' F')
end

i galall maipll V)Y ,0
Dleba) a3 ey (Lo laial (8) agiledle 5 Ul eland Jlaa) 3L ey sali o LS (o sllaall
Jows giall S5 Ade il e Joan (2} lldal) sl g Adle el e Joan (2) lldal) aud
ladall @\.w;j\
rJall
clc
clear
n = input('Enter the number of students : ');
while ((isempty(n)) || (n <=0))
n = input('"Enter the number of students : ');
end
Students = cell(n,2);
Marks = 0O;
fori=1:n
Students{i,1} = input(['Enter the name of Student(' num2str(i) ') : ','s");
Students{i,2} = input(['Enter the score of Student(' num2str(i) ') : );
Marks = Marks + Students{i,2};
end
Students
sortedCellArray = sortrows(Students,-2);
display(['The first student is :', sortedCellArray(1,1)]);
display(['The last student is ', sortedCellArray(n,1)]);
Average = Marks/n;
sprintf('Average of marks is %f \n',Average)
Al Ay Hhay Jal)
clc
clear
n=input('number of student :');
name={};

grade=ones(n,1);
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fori=1:n
name(i)={input('Name :','S")};
grade(i)=input('Grade : ');
end

max=0; w=0;

min=100; k=1;

for j=1:n

if min>grade(j)

min=grade(j);

k=j;

end

end;

disp('name of student min grade');
disp(name(k));

for m=1:n

if max<grade(m)
max=grade(m);

k=m;

end

end;

disp('name of student max grade');
disp(name(k));

disp('average is: ');
w=mean(grade);

disp(w);

e ) malisll VY, 0

goa U8 derys i) el 1 e JS00 )5 pall 4S5 o) Ji) s A5 )50
nd) ZAISY postdl JAY Ula s el ) ey Vg padiaal) Jasy Y AL il s b
(il i @l Gudl) Gl J a8 Talas)  gmali ) 3lag olla IS &l e 30
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Username="MATLAB"
Password="MATLAB";
user=input('Enter your user name : ','s");

pass=input('Enter your password :','s');
for i=1:length(user)

if length(user)~=length(Username)
disp('Wrong User Name.")

break

elseif user(i)~=Username(i)
disp('Wrong User Name.")

break

end

con=1;

end

if con==

for j=1:length(pass)

if length(pass)~=length(Password)
disp("Wrong Password.")

break

elseif pass(j)~=Password())
disp('Wrong Password')

break

end

if j==length(pass)

disp("Welcome');

end

end

end

e G malind) VY0

oo el Lo led) linzas Guzalall g pall 84y codd o3 Ajlaall gali sk

:O#WJJJAUSJ?M?&\ d\.;d‘\

) f(x)=ax2+bx+c )dS.u.J\ e Al As bl e c_j\:\ Jia) ejil.mﬂ i G.AU)._s N
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Username="MATLAB"
Password="MATLAB";
user=input('Enter your user name : ','s");
pass=input('Enter your password :','s');
for i=1:length(user)

if length(user)~=length(Username)
disp("Wrong User Name.")

break

elseif user(i)~=Username(i)
disp('Wrong User Name.")

break

end

con=1;

end

if con==

for j=1:length(pass)

if length(pass)~=length(Password)
disp('Wrong Password.")

break

elseif pass(j)~=Password(j)
disp('Wrong Password')

break

end

if j==length(pass)

a=input('"Enter a (ax"2+bx+c) : ');
b=input('"Enter b (ax"2+bx+c) :");
c=input('Enter ¢ (ax"2+bx+c) : ');
fO=[a b c];

f1=polyder(f0);

f2=polyint(f0);

x=0:0.01:5;

plot(x,polyval(f0,x),'-k',x,polyval(f1,x),'-- r',x,polyval(f2,x),":b");

legend('f(x)','diff','int");
title("The Plot');
xlabel("x');

ylabel('y');
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grid on;
end
end
end

)MQCJ\)M C_eb)_d\ V¢,0
am) Gsthall g, 2000 alall 5 1797 pladl (i S el 3 SIS ) 53 Sinie Jiay Ganall @il
ol Jiad t a3l Ay a1 ol il

)
_ 197273000
( ) " 1+ ¢—0.03134(t—1913.25)
clear
clc
syms f;

p=197273000/(1+exp(-0.03134*(t-1913.25)));
t=1790:1:2000;

plot(t,subs(p,t),"-r')

ylabel('Number of People (person)')
xlabel('Date (Year)")

Ddie pualal) el pll V0,0
A sa p o) Aaglall 3 LAY am g (SiN(Wttphase)) asbiall 3 LY a g geali o S
4y IS e 3l Sy Jaad) 23 5 aadiisal) dasy Guay | 320N ity (S5 e ((JalS
eabiall 355 ISy el ) Jrad () masfill 2ma 5 8 ) ans )l eday &b a2y 5 phase ) shll
Al and gl Y aadiuall vl Jla g dan (e el salel 4ie ) Jla 8 aadiiaal Jly
bl Gl elld lae 5 ) ) a8 Jany o axdieal) (e calkall Bale
:Jall
for i=1:inf
f=input('Enter Freq. ");
t1=input('Enter t start :');
t2=input('Enter t stop :");
p=input('Enter phase :');
t=linspace(t1,t2,1000);
w=2.*pi.*h;
y=sin(w.*t+p);
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subplot(2,1,1)

plot(t,y,'g")

subplot(2,1,2)

plot (t,abs(y),'r')

m=input('if you want to complete enter Y , else enter N', 's');
if m~="Y",

break

end

end

e bl maliydl V7,0
AN dpall aol sl aal il yrd sy el yy S
rdal (e i il aasindl HU5, Cus (cos(5t), sin(5t+2pil3), tan(7t-2pi/3)
(ot oaaa Juld e 3 Jlae -
. ( t=tmin:step:tmax )333:3 oy ?M\ pdany Jlaa -
:Jall
t1=input('please enter t1 : );
t2=input('please enter t2 : ");
steps=input('enter steps : ');
x=t1:steps:12;
const x =1:100;
s = input('Please enter the number of the function u want :1-
sin(5t+2pi/3) , 2-cos(5t),3-tan(7t-2pi/3)')
switch s
case 1
g=sin(5*x+2*pi/3);
h=sin(5*const_x+2*pi/3);
case 2
g=cos(5*x);
h=cos(5*const_x);
case 3
g=tan(7*x-2*pi/3);
h=tan(7*const_x-2*pi/3);

otherwise
g=0;
h=0;

disp('please enter 1 ,2 or 3');
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end

plot(x,g)
pause
plot(const_x,h)

‘ )M.cc_au\cﬁb)ﬂ\ \V,e
el s e 530 Y1 w8 ()55 s (1000,4) 6 siams oo

J Y 2 sanl) ) 3 gandl CAE 3 ganll a1l 3 gandl
t = 0:1000 5t° 4t + 5t 4+10t
A 305 Cumn (Y1 2 sandl )3l e gl 15 Gl 5 S S gandl (e DS 5 sy o sthaall
<w}\@hm\e‘ﬂ\&\‘)¢e&n‘)>hb Ye X
A8 giiaall all JalS 22y ali jall J2al -
Leilie Liaa 5 4l ) 01 (el la ps yaal -
(0o )5V A shaall dpilly ol a5 s -
Bus g dgaly e an )l subplot @l el -
el el ) Jaal -
AUl 3 gaall daid )M‘ °
‘@\‘)3\ qyd@w\@ﬂ\ [ ]
(S Fide 5o a3 geall o JaaY)

s dall
clear
clc
a=zeros(1000,4);
for i=1:1000
a(i,1)=i-1;
end
for j=1:1000
a(j,2)=5.7a(j,1).%2;
end
for k=1:1000
a(k,3)=4.*a(k,1)+a(k,2);
end
for [=1:1000
a(l,4)=4+10.xa(l,1);
end
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a
b=zeros(1,4);
for m=2:1000
if rem(a(m,1),30)==0
)
)
)
)

111
o))

b(m,1
b(m,2
b(m,3
b(m,4

x=nonzeros(b(:
y1=nonzeros
y2=nonzeros
y3=nonzeros
subplot(3,1,1
plot(x,y1)
title('4t+5t12")
xlabel(‘time [s]')
subplot(3,1,2)
plot(x,y2)
xlabel('time [s]')
title('5t"2")
subplot(3,1,3)
plot(x,y3)
title('4+10t")
xlabel('time [s]')
max2=0;

for 0=1:1000

if a(0,2)>max2
max2=a(0,2);
end

end

min3=0;

for p=1:1000

if a(p,3)<min3
min3=a(p,3);
end
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end
sum4=0;
for g=1:1000
sum4=sum4+a(q,2);
end
max2
min3
sum4
ol b gidll 5 ¢ sanall X 5aad jrual gdad Sl o Jpanll (Sa : ddasdl
Sl AaSa 858 giall ql sl (e aliY)

P UAM\ C.ALI‘).\M YA,0
Anlie aaad ) A8l JelSl sl

[57 62 et (t-2)dt

clear

clc

syms f;
=t"2%exp(-1)*(t-2);
int(f,-inf,inf)

u&&j\@#\dWJ‘éwJeﬂJbM\ﬁn‘)ﬂ&SM\@MJ\E\)SMM@JM\
(0 <t< 7)ol A dula

vit) [ (V) v(t)
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t1=0:0.005:2;

y1=exp(-2*t1+3);

t2=2:3;

y2=cos(t2)*5*pi+15;

t3=3:5;

plot(t1,y1,-k',12,-y2,'-k")
y3=line([2 2],[-8.5 0.4],'color','k’);
y4=line([3 3],[0.5 19.3],'color','k");
y5=-line([5 3],[0.5 19.3],'color','k");
y6=-line([5 5],[0.5 -20],'color','k");
y7=-line([7 5],[0.5 -20],'color','k");
grid on;

xlabel('t(s)');

ylabel('v(t)');

axis([0 7 -20 20])

u_a)...ud\ cAt_I‘)_\M Y. ,©
Gl s 1 < x < 50 dal ey = er2sin(10x + 5) &l Ol s oy o slladll
i sl a5l Aa gl ity Gl g -6 < X < 6, Jlae Jal (e Y = | X7-100] @l
rJall
= exp(-1.2*x).*sin(10*x+5);
subplot(1,2 1)
plot(x,y)
axis([0 5 -1 1])
= [-6:0.01:6];
y = abs(x.*3-100);
subplot(1,2,2)

plot(x,y)
axis([-6 6 0 350])

Gl g gaadl mali yll YO, 0
f S JSEIL a ga g LS )l dend aa aal s3ll ) a3 a2 gllaal)
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Hyperbolic Sine and Tangent
e

0.5F

X=[0:0.01:2];

y=sinh(x);

z=tanh(x);

plot(x,y,x,z,’--")

xlabel(’x’)

ylabel(’Hyperbolic Sine and Tangent’)
legend(’sinh(x)’,’tanh(x)’)

Gl g SUI el il VY, 0
ae V=gt de Lyl Ae an ) ol 1 g=9.81 ) A )Y Apdlall ¢ sl o cuale 1)
/500 4 sbse (a0 5 shady 5 aadtuall Waadsy ¢ 4nie ) 32al 5 (e )l
sl
% Program falling_speed.m
% tf= final time (in seconds)
% Output Variables:
% t = array of times at which speed is
% computed (in seconds)
% v = array of speeds (meters/second)
% Parameter Value:
g = 9.81;
% Acceleration in Sl units
% Input section:
tf= input(’Enter final time in seconds:’);
dt= tf/500;
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% Create an array of 501 time values.

t=[0:dt:tf];
vV =Qg*;
Plot(t,v)
xlabel(’t(s)’)
ylabel(’'vm/s)’)
il g G gali sl Y0
AN W aleall Ja s @ slladll
>> syms X Yy
>>g=Xx+Y;

>>r = sqrt(x"2 + y*2);
A=2x.7((0:3) = (0:3))

>>n= 3’
>> 8Syms X;
>> A = xA((0:n)*(0:n))

) il sl ) s dlag) o stlaall

>> syms X
>> f = exp(x);
>> taylor(f,4)

. sin(bt) gl 5 @™ alill uSall OLY dasad 5 Y gt alag) slladl)
>>syms b t
>>|aplace(exp(-b*t))
>>|aplace(sin(b*t))
>>jlaplace(1/(s+b))
>>jlaplace(b/(s*2+b"2)
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Ol 5wl Y iyl Y0
43 2sa gall (Blhall andiial) dangy i (@Bl sha V0 d drian A4S ja Sl Jase gdli i)
JS A 1 Jaray Bl shall G dxiaal) BlSlaay zeali ) o gil | anl) 4a gl 3y (o) Galal) SIS
TS
f1 = input("You are in floor number : ');
f2 = input("You want to go to floor number :');
| = line([0.5 0.5],[-0.1 10.1]);
set(l,'linewidth’,5,'color','k");
fori=f1:f2
| = line([0.5 0.5],[-0.1 10.1]);
set(l,'linewidth’,5,'color','k");
e = line([0.5 0.5],[i-0.1 i+0.1]);
set(e,'linewidth',5,'color','g');
pause(1);
end
Sy A€ Ay ) Gl e Caline ()5l anail a1l 5380 Ldla jpat (Kay S
. imread , imshowg! sl Caiul(Ciladl D5 ) ga Jasl g o (o Y e 3 ) goa Lelaa
rJall
X =[24 214 327 617];
y =[375 223 218 341];
plot(x,y)
axis equal
| = imread('picture ');
imshow(l)
hold on
plot(x,y,'r','LineWidth',5)
hold off

_GAU).A\ Joeds Hlaa ‘;Bqﬁ.}d\ 5y sl a~! : picture
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Graphic User Interface
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Radio Button

Check Box

Edit text

Static text

Slider

List Box

Pop-Up Menu

Axes

Panel

Button Group

ActiveX Component
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?Sﬂ\ yalis EL;.U.\ ¢,
Radio Button ()
;A0 48y 5Lally oy 1) 5 e 5l anil Apala llieg 3 138 ¢
if(get(hObject,'Value')==get(hObject,'Max'))
else
end
o8l e awaanll &) ) 5 laal paas q_.g).'ut}'d\ Jaa QAJ\JJ sac LAl K13 La
D OsSS Al Gl lall
Function radiobutton1_callback(hObject,eventdata,handles)
Set([handles.tadiobutton2 handles.radiobutton3],'Value',0)
Function radiobutton2_callback(hObject,eventdata,handles)
Set([handles.tadiobutton1 handles.radiobutton3],'Value',0)
Function radiobutton3_callback(hObject,eventdata,handles)
Set([handles.tadiobutton2 handles.radiobutton1],'Value',0)

Pop-Up Menus (Y
e ol 4y 5 Ladie 5 String Giob oo Uawial) LAl o2 L saae Ol LA aual
String (8 sLiial Al Hhull &8 ) W axs valued) gl cpee gelin Jba IS
D AU AU e LSy 138
Function popupmenu_callback(hObject,eventdata,handles)
Val=get(hObject,'Value');
Switch val
case 1
case 2
end

D bl 68 ) e Gl 5 ol Le e Jalatll 2y 535 3030 Gl Ll IS 1Y) (S
Function popupmenu_callback(hObject,eventdata,handles)
val=get(hObject,'Value');

String_list=get(hObiject,'string');
Selected_string=string_list{val};

S LA aea Lead g cell g sill (e 48 san () 5SS string list dsa )
String (& Gz
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Toggle Button (¥
335 sall value I (8 ) Aad 2a laaial) vind i s 3aL 311 138 )
c Y e 0 dad g Jailadl)

Function togglebutton_callback(hObject,eventdata,handles)
Button_state=get(hObiject,'Value');
if button_state==1 .......
elseif button_state==0  .......
end

Check Boxes (¢
Function checkbox1_callback(hObject, eventdata, handles)
if(get(hObject,'Value')==get(hObject,'Max'))
else
end

edit text (°

Function edittext1_callback(hObject, eventdata, handles)
user_string = get(hObject,'string");

Sliders (1
Function slider1_callback(hObject, eventdata, handles)
slider_string = get(hObiject,'Value');

List Box (v
@l ba ae L A () aadaind <l Y) Pop-Up Menu 4si 3l 1 o)
s2c String & <S5 GUI (e 48 ) dadia & GISH I e i) Gl
138 I3 i o i) a8l (e SIS (o gl il Ja o5 il s
el pe dad ) max el usds )l pallad i o 681 €l o) ) Jad
Al sae HLia) LSl gl 40l JaaDli g 5 gas
Function listbox1_callback(hObject, eventdata, handles)
index_selected = get(handles.listbox1,'Value');
list = get(handles.listbox1,'string');
item_selected = list(index_selected);
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¢ paindl 18 (ailiad 3380 4 clolal il (o ga il 33U (8 (4 pe peaic
get el 3ok (e L paa i cilaealal) o8 JS ¢
Variable=get(handles.buttonname,'property')

: set Al
L Lo e Bald il aa sy o8 b get Joaad Allie dalal o2

set(handles.buttonname,'property',variablename)

: global 4adas

O yrdiall ) gl Aise ool 5l 028 S0 ol 5ill (e el e (5 say Aane ) e
Q\‘):\éid\) AYI &BA);}J\ Gl el Je 555 Y W function ESA);}A\
G o el A paai i Ul Gl Y] (uds SLey LIS s (Al
Aadeill o2 alasiuly @lly g Jals ol alle paaiall 13 Jaad Al 2y

Laa s L gl cilgal o) avaias
Graphic User Interface

sy GUI sL&I Y,V
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) simple_gui [_ O] |

Surf | x
™
Mesh | —— push buttons
L~
Contour | /
Select Data — | static text
Pesks | — pop-up menu
Y
axes )
Bgals o ¢ 5V Gl (b Ll oyl 3 Agaall el 5l (53 s sall IS 2818 )
© Ceaati JUA

.axes Jslae il -

el i Al g Gldarall (e ddlia Cile sana 2 il pop-up menu Asihie 408 -
.sine , membrane, peaks & MATLAB

Adiad) Al et pa s Jal e (Sl i -

.contour , mesh , surface JSEY) (e ddlise o) 5l A0 Jaad Jazaca ) )51 A3 -

Alal e Clilanall (e de sane Uiy ardiudl 8 (GUI) Uil 138 alasiind dal (e

i Jady 0 Ao 8l o) ¢ am )l g st dasia i 50 e aal i 438 Wasie 5 ¢ Adial)

) Al e 5l cldaall aus g (53 ple Y

dara il al il aal Y,V
a5t Aga sl paduaall Clgal 5 sliyy LASY @l 5l (e Ao sama O iy iy

(ol JUiall el Lgaliag ) aol il aal ) J sasd)

o gl c_au\
el dgal gl aSalll jalic 5 ) slas silay Align
Oslaa palic (i Axes
JSé paie & GUI o Cus JSEN juealie (o Figure
aalal e sasae & ) GUI JSE &y Movegui
5 ¢ Sl gai ¢ axazall ) )5 Jie axiiial) dgal g aSaill palic &3 Uicontrol
Asiiall Qi) sdll

66



de g )l padiidl) dgal o) MATLAB <alw LGS Y,V
s sl dgal N Mfile cale sl 5 Ll ol
ol =gy QL & sid edit S) « MATLAB 43 e e )
function <alall e Js¥) shall o oda ail) dagla A0 Claglail) CS) Y
. simple_gui
Ciliglaill 038 i yai (g il dagled 22y MATLAB ale 1) ciligdarill 038 Caal Y
&0 sl i o s 5 help oS0 dlaind ) s
function simple_gui_test
% SIMPLE_GUI Select a data set from the pop-up menu, then

% click one of the plot-type push buttons. clicking the button
% plots the selected data in the axes

end
nested ) dlalxiall al sl aladiuly oS JUia) () s end Apaladll 4US) Ui ling
.(functions
dalall MATLAB ke jlue 4 3l Gl 8 of Jad) @l e calddl 34 ¢
 Aard) GUI dga) sl ayhaas ()5S 00 5 5haall oy

GUl kst g,y

DOt e e e gl aadiiaal dgal 5 Lt Sy
Cdsal oy -

b Sl ddba) -

O o (Y ashaall ol Jally 5 JSE e 5 ke dgal o)) (8 ¢ il el
e (8 1A 535 pe e GUI Jrad Ll Ll A3La)) e dmim g 5 IS (s
el sSall aen Al oty Ledie shgall 5l Aliadd) <l sSall 5y of ke Y GUI
At e Lebmaa JU (8 ¢ slga 0 5S5 5 Agal )
% Initialize and hide the GUI as it is being consructed.
f=figure('Visible','off', Position',[360,500,450,285));
D AUS) dgal sl Al oy dl yaad (S g
f=figure('Visible','off','Position',[360,500,450,285],'Color',[0.1 0.2 0.6]); ‘
P AUS Aaliyy ¢Sy ¢ Gudail) ol
f=figure('Visible','off','Position’,[360,500,450,285],'Color',[0.1 0.2 0.6],'Name','Demo
Design');
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;&Mjﬁ%\g\@dg\QM\w\wu&\mJi)X
f=figure('Visible','off','Position’,[360,500,450,285],'Color',[0.1 0.2 0.6],'Name','Demo

Design','NumberTitle','off');
DAl e e dagmll

- Demo Design

|E\|E Edit View Insert Tools Desktop Window Help ‘N‘

N k| ARCDEL- |G| 0H| a0

. ﬁum\e»)#ﬁ@ahwuq)ij
f=figure('Visible','off','Position’,[360,500,450,285],'Color',[0.1 0.2 0.6],'Name','Demo
Design','NumberTitle','off','Resize’,'off');

OSJ‘;A:LQ‘)LAAA..\;\ e g agal ol 43 Sl ﬂﬁd\&jﬂé&kuﬂ\ Sy e dladl
il s<all Baisal) Cullany) () oS5 Ladie JSLEA o3 Chaald o Sy s 5SS die sl
.ScreenSize sl dad 022a3 Al dgal gl ana (e Adtia 5440

O 20 lia S A Y | Agly 38 ey Position i) Gl ) Cay el oS
i) LSy JIKEY) 128 5ladl g« DAY Cala e uriall A5LI e;;l lie V)

ScreenSize il
SCREENSIZE=get(0,'ScreenSize")
f=figure('Visible','off','Position’,[SCREENSIZE(1) SCREENSIZE(2) SCREENSIZE(3)
SCREENSIZE(4)],'Color',[0.1 0.2 0.6],'Name','Demo
Design','NumberTitle','off','Resize','off');

4pals o .property/value axaldfiad o) 235 figure @bl o

e GUI glSe 235y (4-element) aliall el ) sl (e 3 ke Position
Clas) gl [odaad) el ¢ Jaul) (e Adlall ¢ jluall (e d8Liall] : Laalagl 5 d5LAY
pixels JuSull oo 4ozl yaY)

Silrald 713 e Age gl dgal gl e (5 AT @l e Adlal e yuall (S
leie JS ARk 5 pailiadll aal I Jgaall Gan 5.5 A

Color dga) ol oy s) Jhams
Menubar algall oy 5 Cads o olay)
Name pa gua ) Agal ol dpans

Numbertitle Al sl 2 55 Joaws

Parent V) dgal gl aaas
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Position Ounliall g Sl paas

Resize LAY s Joaad adlia
Tag i gal) aa
Toolbar Sl oY) oy pi Cada ol oy
Userdata il cilily
Visible dgal gl slas) o el
ol Sl Ay -

al g Salin (e ¢ dara ) A0l sSa A GUI dgal st s syl Jliall aicay
o34 il Al Claglell A0S Tanid 3ol g ) glae dlaa g ¢ B 5 A8iae daild g
il Al Al ¢ Sl (aill ¢ daraall ) 50 L) () GUI ) 8
axes @l JIA e 3 sl (L) W uicontrol
M-file —alall ) ciladdeill s3a d8leals cligal g ) A3 el )5 caal )
figure &Ll calla aay @llh g
% Construct the components.
hsurf = uicontrol('style','pushbutton’,'String','Surf','Position',[315,220,70,25]);

hmesh = uicontrol('style','pushbutton’,'String’,'Mesh','Position',[315,180,70,25));
hcontour = uicontrol('style’,'pushbutton’,'String",'countour’,'Position’,[315,135,70,25]);

O Alubis aodiud Aol S Jazazall ) ) 5f £ LisY uicontrol @il cilagdedll s axdin
pal Cay 5 Jsaall a5 Il ) iy 231 propert/value aualsfied =155
L L) o5 A Sl (et g la il oy calls JS 8 4l alall pe pailiadll

Ca ialal
RS DS O Sl daa pushbutton ¢ JUall L“g Ster
Lra )5 dS o peda ) an¥) s String
GUI (pan a5 JS (186 3aad] pualiall el pladi aadius Position
Sl oo Al V) cilaal gl g ¢ 4l
a1 dgal sl aaas Parent
daalal) oy ol o Backgroundcolor
el paas Tag
LUK & o8 aaal FontWeight
Dbl 2,651 Lgile xind &y 55 A DAl and 30a ¢ sledinY) Callback
AL e Lol e i sthall dgma )
> LS ¢ 0 sSall Banall dada ol Judart ASa) a5 ¢ Jolanil) Interruptible
Leand
dagsl) 2l Value
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5 M-file <aldl ) clagdaill o3 ddlialy eligal s ) Ll gie 5 A8l Al Caal Y
Lzl ) iy et aey &l

hpopup=uicontrol('style’,'popupmenu’,'String',{'Peaks','Membrane','Sine'},'Position’,[3
00,50,100,25]);
htext=uicontrol('style’,'text','String’,'Select Data','Position’,[325,90,60,15]);

e DA o) 32l 20ai 418 26 ghins 223005 String Auald b AE) Al Jaf e
Aoy aild Sl Gaill 4l Wl L Sine, Membrane , Peaks @ 4l 4all)
Gllaza U GUI padiiee a0 (aill 13¢] String Arald () Adiiall Aailal) 45 gl
LSl R b Sl s3] dual yi8Y) Cilas gl Select Data
bl M-file «alall ) Al dadeill ddbaaly Sl g GUI (A slaall Cacal Y
AN Al Sl Glaad g el Sl L) Cusy Julall e Units vald
ha=axes('Units', 'pixels', 'Position',[50,60,200,185]);
| PEION ¢ Al daladlly Sl g W S ja Jen sl \JQLAQU)SA\@A.;L";.J\A R
Pl Sl Gl 28 IS aey M-file el
align([hsurf,hmesh,hcontour,htext,hpopup],'Center','None");
Bl el ey ) 138 A e GUI liga) 5 Jaal L0
set(f,"Visible','on’)
D b WS MHfile cale ¢ san JSE) 13gy T
function simple_gui
% SIMPLE_GUI Select a data set from the pop-up menu, then

% click one of the plot-type push buttons. clicking the button
% plots the selected data in the axes

% Initialize and hide the GUI as it is being consructed.
f=figure('Visible','off','Position’,[360,500,450,285]);

% Construct the components.

hsurf = uicontrol('style','pushbutton’,'String','Surf','Position",[315,220,70,25]);

hmesh = uicontrol('style','pushbutton’,'String’,'Mesh','Position',[315,180,70,25]);
hcontour = uicontrol('style’,'pushbutton’,'String",'countour’,'Position’,[315,135,70,25]);

hpopup=uicontrol('style’,'popupmenu’,'String',{'Peaks','Membrane','Sine'},'Position’,[3
00,50,100,25]);
htext=uicontrol('style’,'text','String','Select Data','Position’,[325,90,60,15]);

ha=axes('Units', 'pixels', 'Position',[50,60,200,185]);
align([hsurf,hmesh,hcontour,htext,hpopup],'Center','None");

set(f,'Visible','on")
end
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Letaa 9 e guu pl) aadincal) dgal g dings
GUI e s )l aadiisall Cilgal g dngs 0,V
zoasinn axdiall 3 ala 055 Cung Lied () ea Lild «Visible 4 e ligal 5 Jani Ladie
Lol Javcay Laxie (3 JS5 jedai 5l gt Cuimy daa g )l dgal 5l (paanad) ol )
olad DRV sale ) le\ IR ALY .normalized ‘_A\ 3\_3}5.43\ E J&E) Glaal g pnzds
Glasl gl o) GUI dgal sl Ll Jasia Haa e Lgiany ae duliia Lelea 5 il oSl
Aol (ver) Aaadll Sl 33801 el 4y Ll 451 5 daxd normalized
(V) Al Ay glall isad)
peaks_data, Glbaeall (e Gile gana EDG CU;; JEL ) e.u)ﬂ Gldaeall ad g Y
¢) 3ol aal JilE Cle senall 238 (e 4o sane S sinc_data, membrane_data
Adiiall Al
skl e IVl el
BN ) gie Ao jedasi Al dgal ol and anads
ALLEN 35S he () e gl dgal ll cly a5
A e Aga sl dgal ol daa

A O et~

: (M-file) alo (3 40ull 5,880 Jages (1
% Make the GUI visible
set(f,'Visible','on")
R P TN FXVE
% Initialize the GUI
% Change units to normalized so components resize automatically.
set([f,hsurf,hmesh,hcontour,htext,hpopup],'Units','normalized");
% Generate the data to plot.
peaks_data=peaks(35);
membrane_data=membrane;
[X,y]=meshgrid(-8:.5:8);
r=sqrt(x.A2+y.*2);+eps;
sinc_data=sin(r)./r;
% Create a plot in the axes.
current_data=peaks_data;
surf(current_data);
% Assign the GUI a name to appear in the window title.
set(f,'Name','Simple GUI')
% Move the GUI to the center of the screen
movegui(f,'center’)
% Make the GUI visible
set(f,"Visible','on’)
Do LS eligal g aldll M-file alall | saus Gl 5 (o
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function simple_gui
% SIMPLE_GUI Select a data set from the pop-up menu, then
% click one of the plot-type push buttons. clicking the button
% plots the selected data in the axes

% Initialize and hide the GUI as it is being consructed.
SCREENSIZE=get(0,'ScreenSize")
f=figure('Visible','off','Position’,[360,500,450,285]);

% Construct the components.

hsurf = uicontrol('style','pushbutton’,'String','Surf','Position",[315,220,70,25]);
hmesh =
uicontrol('style’,'pushbutton’,'String’,'Mesh','Position",[315,180,70,25]);
hcontour =
uicontrol('style’,'pushbutton’,'String','countour’,'Position‘,[315,135,70,25]);

hpopup=uicontrol('style’,'popupmenu’,'String',{'Peaks','Membrane','Sinc'},'Posit
ion',[300,50,100,25]);
htext=uicontrol('style’,'text','String','Select Data','Position',[325,90,60,15]);

ha=axes('Units', 'pixels', 'Position',[50,60,200,185]);
align([hsurf,hmesh,hcontour,htext,hpopup],'Center','None");

% Initialize the GUI

% Change units to normalized so components resize automatically.
set([f,hsurf,hmesh,hcontour,htext,hpopup],'Units’,'normalized’);
% Generate the data to plot.

peaks_data=peaks(35);

membrane_data=membrane;

[x,y]=meshgrid(-8:.5:8);

r=sqrt(x.A2+y.*2);

sinc_data=sin(r)./r;

% Create a plot in the axes.

current_data=peaks_data;

surf(current_data);

% Assign the GUI a name to appear in the window title.
set(f,'Name','Simple GUI'")

% Move the GUI to the center of the screen
movegui(f,'center’)

% Make the GUI visible

set(f,'Visible','on")

end

Sl ¢ el V) sl e simple_gui 4GS By sk e (il eladls 5 At &8 (o
(ot LS cligal 5 jedaiu
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S € b Laid e g SN 3l a5 Jie padieeall J (e 8] gl Eilaal) ae o slavily
o sledin) IS Loy y (S A an Wary 5 ¢ Aag dgal s Jsf e ileledinl) 40
e sull dgal gl 8 Adinal) Alal) Aoy -
aiiiee s Latie s 3 Clidanall ST a (ppetitoad) (S A Aaldl) o
Value dsala Lascay MATLAB O ¢ Cldarall (e &) Cile ganal) aal L3k GUI
Al Ll plesivd (6 Watie 5 Al dpeaill 5 jluall Jilial) Jilally Aiiell Aailal
Ty 5 Ulla dca je a3 6 ) 5 Le sasd Al 03¢] Value daala |y
A i Current_data

Al end dalad J g Agill 3yl 2y dlile ) U slesinl) Cal
% Pop-up menu callback. Read the pop-up menu Value property
% to determine which item is currently displayed and make it
% the current data. This callback automatically has access to
% current data because this function is nested at a lower level.
function popup_menu_Callback(source,eventdata)
%Determine the selected data set.
str=get(sourse,'string");
val=get(source,'Value');
% Set current data to the selected data set.
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switch str{val}
case 'Peaks' %User selects Peaks
current_data=peaks_data;
case 'Membrane' %User selects Membrane
current_data=membrane_data;
case 'Sinc' % User selects Sinc
current_data=sinc_data;
end
end

MJMJ\‘\.@A\}M‘:AM\ J‘Jj\aéﬁ)e -
DAY e s23nall Cldanall aladinly aw )l e le o8 BN arazall )51 (e S (i
2 8392 sall Clidarall o i izl ) Glelediul o) Adiial) dailall & JS)
alaliie Wl cass Current_data ) dasi Salesish IS8 543 current_data
5 ddiall A eleain) aa el Galdll MATLAB <ale ) 4l calele 2y Caal
s Ailedll end Aaalas

% Push button callbacks. Each callback plots current_data in the

% specified plot type.

function surfbutton_Callback(source,eventdata)
% Display surf plot of the currently selected data.
surf(current_data)

end

function meshbutton_Callback(source,eventdata)
% Display mesh plot of the currently selected data.
mesh(current_data)

end

function contourbutton_Callback(source,eventdata)
% Display contour plot of the currently selected data.
contour(current_data)

end

Ll S pe Cleleiadl Jay, -
S 3] Al Al (e llanall Ao pana AL Faa gl gl sl 2inse sy Latic
5l Gaall 13 s (381 yall elexiul) 3y MATLAB Ol ¢« bl i, 50 asl e
OF clile iy A3 Jal e € din 53 slexinY) sale MATLAB <iay i (K1

A oSl e 31 s ele ) and 3aadl il oAl callback dald addin

daldfaad GJJ. Cacal Surf Lzl ) a i @J\ uicontrol 4ed=l )
. SUl property/value
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'Callback' {@surfbutton_Callback}
~~! s Surfbutton_callback Wi ¢ 4uadll au) 54 Callback slexin¥ o)
Surf baall ) & pana A eleain)

z 50 aual el LaEl G jed A uicontrol dedsll duly ¢ alie JSE Y
: L;:\LAS dald/aald
'Callback',{@popup_menu_Callback}

Aeal) Aa gyl padiall dgal 5 2V, Y
}@L@_ﬂ\ M-file M\Oﬂg&&b&é)cw:\.@\} el Caad Ayl C'.t\)iﬂ\ BT
Al Cladailly i ga M-ile el Glal maal (V1 ke A syl Gl 5l) 265 48

function simple_gui

% SIMPLE_GUI Select a data set from the pop-up menu, then
% click one of the plot-type push buttons. clicking the button
% plots the selected data in the axes

% Initialize and hide the GUI as it is being consructed.
SCREENSIZE=get(0,'ScreenSize")
f=figure('Visible','off','Position’,[360,500,450,285]);

% Construct the components.

hsurf =
uicontrol('style’,'pushbutton’,'String",'Surf','Position',[315,220,70,25],'Callback’ {@surf
button_Callback});

hmesh =
uicontrol('style’,'pushbutton’,'String’,'Mesh','Position,[315,180,70,25],'Callback’.{@me
shbutton_Callback});

hcontour =
uicontrol('style','pushbutton’,'String','countour','Position‘,[315,135,70,25],'Callback’'.{@
contourbutton_Callback});

hpopup=uicontrol('style’,'popupmenu’,'String',{'Peaks','Membrane','Sinc'},'Position’,[3
00,50,100,25],'Callback’,{@popup_menu_Callback});
htext=uicontrol('style’,'text','String','Select Data','Position’,[325,90,60,15]);

ha=axes('Units", 'pixels', 'Position',[50,60,200,185]);
align([hsurf,hmesh,hcontour,htext,hpopup],'Center','None");

% Initialize the GUI

% Change units to normalized so components resize automatically.
set([f,hsurf,hmesh,hcontour,htext,hpopup],'Units’,'normalized’);

% Generate the data to plot.

peaks_data=peaks(35);

membrane_data=membrane;

[x,y]=meshgrid(-8:.5:8);

r=sqrt(x.A2+y.*2);
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sinc_data=sin(r)./r;

% Create a plot in the axes.

current_data=peaks_data;

surf(current_data);

% Assign the GUI a name to appear in the window title.
set(f,'Name','Simple GUI'")

% Move the GUI to the center of the screen
movegui(f,'center’)

% Make the GUI visible

set(f,'Visible','on")

% Pop-up menu callback. Read the pop-up menu Value property
% to determine which item is currently displayed and make it

% the current data. This callback automatically has access to

% current data because this function is nested at a lower level.

function popup_menu_Callback(source,eventdata)
%Determine the selected data set.
str=get(source,'string");
val=get(source,'Value');
% Set current data to the selected data set.
switch str{val}
case 'Peaks' %User selects Peaks
current_data = peaks_data;
case 'Membrane' %User selects Membrane
current_data = membrane_data;
case 'Sinc' % User selects Sinc
current_data = sinc_data;
end
end

% Push button callbacks. Each callback plots current_data in the
% specified plot type.

function surfbutton_Callback(source,eventdata)
% Display surf plot of the currently selected data.
surf(current_data)

end

function meshbutton_Callback(source,eventdata)
% Display mesh plot of the currently selected data.
mesh(current_data)

end

function contourbutton_Callback(source,eventdata)
% Display contour plot of the currently selected data.
contour(current_data)
end
end
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Laazy COlile yol lans ) 2 jlaall o (Output function) z a0 &l
eﬂuﬁdﬁjfﬁaﬂ\ &BJbCuﬁSY\ c_ﬂje}u
Y ‘).’a.u: A ?S;:‘M
oSl 5 gl sl UG o gl oSay el gSall g S culple s
elediu) callay OB ) ¢daa yall Component and figure )
A0Sl ) Gaaall ae aglailly (callbacks

dildac g g sle iy (M-u\ 2\91,.»4 q,A

b lalliadl 23 juay 5 4itau g s sledin¥) sland ciladaal (a2 GUIDE
il il aliia o5 JB U8 M-file Cile ) Gl ) slesind ] < jlaca) 5 ) 8
AUl &) jlall 8 i gall Ll Y callback

% --- Executes on button press in pushbutton).
function pushbutton) _Callback(hObject, eventdata, handles)
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% hObject handle to pushbutton6 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

Dl iy sl e ) eledind) 365 Jady o3 Eaall Caay JY) Gl las )
Gaalail) amy el ) 35308 Jaal Jaal) ela s Caual 4800 ligdadl) Ll cail) iy o

Y
Buaall Glelexin sle i) cilides Hhant V1 a6l Cuins Gl

okl i s GUIDE sl <Preferences <luaiill ) sa q e &
Add Comments for newly generated Callback functions

eleSiu¥l ool 5 dpans |
ell I Gy el eia gy oMo f pra sl sledinal) Jbia
function pushbutton)_Callback(hObject, eventdata, handles)

i) Jaal) (o jae GBladly elesinV) and ¢ ods 4d () A 53 GUIDE o5 Ledie
O gl JUall A 45 Sall Tag Apald ) elexin¥] Zpals anly (1)
oal A (e Taal s 5 callbacks «hiall 3 Tag deald o 5$5 pushbuttonl
GUI 4l )l Gaa 43 sSall a5 (S 5 o e Tag dpald o) Ll ) ) elexinY)
GUIDE sy i sSall ddlia) any GUI gl sl Lead 0335 ) I 5¥1 55l 3
Aladl Al alasinly eledin¥) elawd Al 55 M-file <ale A 45 5Sall oda clele Ni)
A i elld Jadi ) clile il dpal J8Y) Tag dad uad <ol 135 Tag dualal
GUI 4l
GUIDE (1 famaidll cleledia) clawd juzs ¥
AW 35kl saals GUIDE (& dcaaddl Cileleain¥) elaa) juad oliCa
Tag 4ald i |
o 4l sl o 8 e 13 Ll 10 &) ileledind slacY Tag paibed i of olia
Jwsdy a8 oSal 13 closebutton ) pushbuttont o« Tag dsals i (Saall
Al padin Saila 55l IS8 5 GUIDE Gl Waaie 5 ddgal sll (335 Jd Tag daald
G2 0A 22 Tag Auald juahy Caad 1)) 4ld lld ae SilelediuY] ooy Lodic 3304l
Jaa Loy ¢« Tagll sanaal) dasll T 41l o) 3aY) Giasss GUIDE o «GUI deal
;&bTagﬁéé&AaujsA&\ J<

M-file —ala & AU Sall eledivl ml 6 o

Apalal) (8l je b e e aakiad el Sl gledin (ailiad a8 o

b Sl miia et Al handles 4w Jis ) M-file <l A3 )WY o
sle XY duald judd o
‘Tag 4xala nad Os4 S sledind Joa ai daudisale Y
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B JEall daw (e s anls cledin¥) dpald & andl dpaill 5 jlall Jadiul o
1 Mygui o bacall 3 elein¥) dald dad cuils
mygui('pb1_Callback',gcbo,[ ],guidata(hObject))
) a¥) e eledinV) Al s e 3 ke pb1_Callback Availl 3 jLall 4
.closebutton «Judl Juw Je o sllaall any)
M-file Cile 8 sletin¥) gl ad ¥la IS Gaaat o e Cay o
Geaii Sl handles 4 Jis ) M-file <ale (8 aal jall Cuaaiclile gy o
U Sl aria
Jaall slauy ¥
AUl Jaall clas g ellad GUI dgal sl cala & Gilele 3] aea )
sledinY) 388 43 &4 (g3 (43 Sall) juaiall (e thobject =
AaaY cleladiuy jaadreventdata =
Glipkaill Gilpdare XS5 JSUN A paliall (ailie (el 44 thandles o
4 el
Handles 4l ¢
dal e (S8l 4 paliall K Gadie et Sl handles 4l GUIDE (o
Al G a5 Al Aaild da gl ) jaa pai el S GUI Slgal sl
Gl Sl tag Al aadivg GUIDE o) ¢ i) (aill dgilia Ja¥) 3 a5 handles
Ao Jaladll Jal e elld g 4] jeaic dpeud]
handles =
Figurel: 160.0011
Edit1: 9.0020
Uipanel1: 8.0017
Popupmenu: 7.0018
Pushbuttonl: 161.0011
Output: 160.0011
bos £ Cua (GUI Al sl Dlhlas oS handles 4y (a2 s (54 GUIDE ()
Gl s dnalil) o AS Jlia e dgal sl Cileledinl (K s clelesiny) J< Jas

il
digdl) clpledimd Y o, A

M-file —ile JS 8 7 Al wlis LYY i (peledinl oty AEG JS5 GUIDE o)
Lol b sl o Al GUI el
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Opening Function ZL@Y) o5 =
o283 oy ele i) 138 () Agal sl M-file ile JS (8 JsY) slexial) g ALY ol )
4l (gl i sSall JS L) oy o amy (K15 cpadinsall 45 30 GUI Al sl st o Jud Lad
Al dalas Leie gl OIS 13) (s SWll CreateFen lele diwl 2485 iy o) a2y
o Ao Agal o) ) aadiadd) Jany of J8 Ll alga Sl LY ali aladiin) oliSa
O WS (oaJa Haian e Glasall TH3 o 5 cildasal) oLy 4eadius o) eliSay (JUal)
Y ali ) a8 GUI dgal sl el lass el
iy il dpens |
a2 M-file <ale I OpeningFen 3kl 48l ~L58Y) 25 ey GUIDE )
:mygui 4eal sl M-file Call ~ Ll Clal Yl ) aill
% --- Executes just before mygui is made visible.
function mygui_OpeningFcn(hObject, eventdata, handles, varargin)
% This function has no output args, see OutputFcn.
% hObject handle to figure
% eventdata reserved - to be defined in b future version of
MATLAB

% handles structure with handles and user data (see GUIDATA)
% varargin command line arguments to mygui (see VARARGIN)

% Choose default command line output for mygui

handles.output = hObject;

% Update handles structure

guidata(hObject, handles);

% UIWAIT makes mygui wait for user response (see UIRESUME)
% uiwait(handles.mygui);

Jaal slans o

< eventdata¢ handles«varargin :da slaw 5 day )i cllay LY &l

Clele i Aalial) ela sl 028 Jin piaay o) audaioy #L38Y) &5 o)) .hobject
handles 4u ) Lidlaly

& GUI dgal sl iy caad 13) varargin &zl ol ) V) sl ellasy ) a
e gain gall dpaldlly 7385 GUI gl sl G coldan S dpaldl) dadfivaldll aul z 530
my_gui('Position',[71.8 44.9 74.8 19.7]) :Jball Juu Ao Aaiaddll 4aall )

l) 4o 58 (K3 dpals o Position of Cus gaadall SW 8 GUI dgal sl iy
Cray 4dld 4 98 3 ald G JA Jas g (S 1Y) (Al JSEN al & (5] i
s gl 138 alasinl (e oSt S) ALY il 5 s Caual (o elile
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S a5 s e
i) e ¥ o3 Gy Jaall il Al (1l JS
) output s yaic Canay tHandles.output = hObject o
oadia) JSAN i 55 3 hObject Jaall 4ady lpaady 5 handles
ZoAN s 8 e laY aadiin il o) (GUI Aeal )
axaid of clle sy Handles 4l 330 1 guidata (hObject, handles) e
Lis A< e 4il Cus handles 4l e Wais il s gl cp 3 guidata
handles Jis (& 4l i o
Ciasy oy gl 8 (alea Ll 138 6 1 viwait (handles, mygui) o
uiwait o La¥ dgalsll G b ol viresume slediul &y s dgal 6l A
Ll & g A 380 gl ) Al axiiieal

Sgmy O Ji s aSad jeaie ALEY) i aa y Ledie 235 &l 128 o) 2diil) DA Ll
S LYY s 8 AN Al o cang il e 138 () e e ) aSadll puaie
o 2l iy (6 AY) Clele i) o g Loy 028 CHlEY ALY o5 3 yiwait oo i
z oAl

122 M-file ks ol ) OutputFen kel 48l = Al 2 aww GUIDE ()
‘mygui M-file <ale (B son LS = & LUl e JUs

% --- Outputs from this function are returned to the command line.
function varargout = program23_OutputFcn(hObject, eventdata,
handles)

% varargout cell array for returning output args (see
VARARGOUT);

% hObject handle to figure

% eventdata reserved - to be defined in b future version of
MATLAB

% handles structure with handles and user data (see GUIDATA)

% Get default command line output from handles structure
varargout{1} = handles.output;
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JAJM ;,\Lu:} L=
. hObject < eventdata chandles :Ja2 slaw y &0 el & A1l 45 )

CJ'AX\ elan g &
oY) ke ) ose g3 varargout st s as)s g A e s @l & Al a6 )
13a varargout L sl handles.output gawass z Al & ld ol 38l JSU5
3okl deaiads Al GUI 4galsll (e ()5S (ol @Y & jall ol
1Bk e oAl L Sy AliY) & 8 handles.output
4518 MATLAB e gl 0585 of oS 315 -handles.output a8 s e
S san gl A dlaaie
varargout J z A slaw s ddla) e
A slany e 2xe (gl peatt G aadaiad L) 4ls 48 siae 02 3 ke varargout o
Lows £LGY | handles.output ¢l z )a Jaw s (235 GUIDE Ol ¢ oal i) JS5
Y alasiuls Varargout () 4ial s handles 4l b Taas Sla ¢l ¢ Aual z A
L shleS 4uliall
varargout{Y} = handles.output;

<) gaY) dda p&) g adl g81) daa

ad) g8l g L&) Y Y, A

s adl g8l e e o8 o LE) (e LSy GUIDE &)
el hay Al 5 B e
Ll giadl S
Al Cus (Menu Editor 4aiall ) e alasiuly 2 gall (e (e i) AS s (o)) eliSay
s Aaladdl) ) jae il gl Jay 3 e sl Tools Aaild (e Al 5 jaa A J A
A e A8La ) <)

as Al o g ol

Saan Al oLl

. o BEE Lne .
\ ,_;47_.__1}1“@&;“_]1 sl o sall Cida
lefpu Editgr
g - = 1 |
enu, click here or on roperties
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Aadlal) Jay 55 a3l g8 o
GUI 4aild Loy & ) A8l 038 () gie Canay GUIDE Ol Ao A0 el o 685 Ladic
Al el () aodaion 408 ¢ ja IS5 Al s2g] AailE o) jal oLis) SliCay 48 Lhaic
Al o Lyl ey 6 5291 38 5 Submenu 4 ) Aalall Leadl G jas cdluluiia
S s GUIDE old oY 5f Alansiall aldll el 3y 55 Ladie 1388 5 dludisia 4l
DA Ll 2w of Lavie li€ays GUI deal sl ) Al Loy 18 Canay Siila g3 f
Aaiall olas) )

Al ol sie el New Menu 3lal e il Gl 5 3aa dailsy fayl |

SN G LS ) sall e e 4 ) Al

"B% Menu Editor (BTSN

BEeg =1 1|X

LNEW Menu fitled 1 Properties

Mothing selected.

[ ok [ Hep |

Al jehd dpad) dgall (8 A Gl sa LA G jed Al ) sie e )
o sall g

a5 'file' ) Label 2as ¢ JEall Jaaw e a3l Tag & Label (s Sl &
Lglaol il @l sl Gakatl Jisll 2 LA 80 'file_menu' ) Tag

5 Al e el paill ) sie e Bl duai s jbe (e 5 ke Label Ol sl )

plaainl o Apaill 3 lall 8 '&&" U ) aadiul O il (818 B all (i

o eni€ Laalaa) aladiuy e sias (ulua 1) default & remove (i)

258 "\remove' ¢ Jhall Juw Ao ALK Jé 48LuS (backslash (\)) Jike s

P padion Cua A jale (o i duais e s Tag Jisll o) .remove )

GUI Agal sl T s 0S5 of a5 Bl ¢ 5o Gy ) el ol 3508
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o
@ Menu Editor

BeEB|l~=11|%

Menu Properties

Label: |File

Tag: ﬁle_merlu|
Accelerator: Ctrl +:None

[] Separator above this item
[7] Check mark this item
Enable this item

Callback: automatic

Menu Bar | Context Menus

More Properties...

View

ok ||

Help

Aaldll ) o) jal ddla) Y

‘g lgia o Al ‘é_"d\ a5l ;\J’;i L) Jal < New Menu ltem 31 eqs:w\

Adauial) Al

New 31aY) ‘_As )s.d\ 5 File Al Sl g file s open a0l ¢ ™ L j \

9 LS 'Untitled 2' Cse a8 e dail ¢ ja o) sie Wadie jedaas  Menu Item

.
@ Menu Editor

e ) |

b a

BEE|-—1 1 |X%

=R File
‘A Untitled 2

Menu Bar | Context Menus

Menu Properties
Label: |File

Tag: |Untitled_1
Accelerator: Ctrl +:None

[] Separator above this itemn
] Check mark this item
Enable this item

Callback: Yaautomatic

More Properties...

View

ook ]

Help ]

'open’ g ¢ JUall daws e ¢ sl Aldl o)l Tag 5 Label galéiall paza o
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@ Menu Editor [ =HACT ﬂ

BEE|l+—1 1 |X

E|-- File Menu Properties

= Open Label: Open
Tag: menu_file_open|
Accelerator: Ctrl +:None v: H
[] Separator abowve this item
[] Check mark this item

Enable this itern

Callback: %sautomatic View

More Properties...

Menu Bar | Context Menus

ok || Hep

= o ———

aab day 3 @l (545 Accelerator ddiuall Aaldll ¢ jad miliall da o) g e jlidl
Al el ¥ Al Al ¢ jad Llie 0 s JLEAY1 138 (8 ctr] g geilaall

O (S 5 elalas e (s Al (a2 Y aadiud o (S e sl (s A3
(A Yl i3 5 daas

.Separate above this item Jial LGl ¢ ja (38 Juald (i ye)

check mark sl &ty Y}\ A\l C_\s ol Ladie Ll ¢ s & \J\_ﬂ;\ ua e
Al ¢ dad dplaall) Al ) HLAY) jaly dus cthis item

.Enable this item _Lials ¢l 55 5e J oY 4alall sda i Lavic ¢ jal) 138 (S
138 iAol 13 5 e J Y Aailall s Ladie ¢ jall 138 LAl Guediiveall many
aatiaall padain V5 68y J5Y Aailall 28 vic Lald jeday Aalall ¢ a3 Ll
okas)

e 38 yall Jadll ey 531 (Callback slediwYl) Ll 43 2y daai 3 jle 2aa
& dnal 8V dagdll 6 GUI dgal sl G )ads a8 6l 13) Al ¢ s

J5% 5 GUIDE Ol Jaadl s s a5 «GUI e o) (&5 Laxie | '%gutomatic!
O Gam GUI il sl s Tag sl (e uS i aladiuly el Janay (Siila 53
OB GUI Agal sl 385 o113 5 oaall (13 sa s S 13 calesind) View
L33 o l messs GUIDE

More _J e Jaillh Al ailiad JS juad dliSe dua ¢ dpaldll il ja i)

.options
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Ailia) Aausie 20 8 Y
Caad ) A5y skl iy New Menu 1Y) axiin) ¢ dilia) daiae 20 8 oLl Jal e
Edit saas Aanie 408 0 JSEI mia g ¢ JUial) Jss e File 4l oliy Led

alllidia Al 8¢

Sl ey bl A o gie ¢ oS 53 Al ¢ e jid) iluludia Al LY
Copy aildll ¢ ja o8 JSill 4 Ml a sall JEl 8 New Menu Item 31Y!
Allliie 408 e 5 e

r@ Menu Editor l‘:' ] g
BEE <=+ 1|X

= = File Menu Properties
= Open Label: tofile
‘= Close 2
B Save Tag: |Untitled
I ' Edit Accelerator: Ctrl + MNone > '
= Cut :
El-E¥ Copy 1 Separator above this item
~E to clipboard
E-Im [7] Check mark this item
Enable this item
Callback: %oautomatic View
| More Properties...
I
Menu Bar | Context Menus

ok || Hep

251l 305 Lagdads o
Ail8 Loy il 48 jra il 8 COG Japdads eaia gy JSA 8 aia gl Jadadl) ) jaa )
LS Al a3 3 e il (i (ol GUI ) sl i i Lodie <20
IS i ga

-
@ Menu Editor E@g
BEHE[«=>11]|X
||
= B File Menu Properties I
..... & Open Label: | Toolbar
----- = Close .
_____ E Save Tag:  Untitled_14
E_}' Edit Accelerator: Ctrl + None 7 I
- Cut E I
EIE“ Copy ["] Separator above this item
- to clipboard
L o file [] Check mark this item
----- B4 Paste
..... 4 Select all Enable this item
=-[E] View - -
- 4 Menubar Callback: %sautomatic
| b rE.|
Menu Bar | Context Menus
ok || Hep
L. - T — A
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Gl ginall 2l 8 o
L) 4 ()65 oA puatall e e padiosall iy Laxie <l sinad) Aald (e &4y
2 palial) ae Lghnaiai 5 by sinall &) 58 iy et (e AEN ) e SiSay 48 jas
sl
A Aailall el |
il Jay 8 Ao (o e Y Al A Ul ) oK8 Ol ginall Aa3lE o) 52 S )
" ol Loy o Y Al el (S
5 dsall LS Al ) jaa e Context Menus @b sisall ail @ sl

Y Loy 55 o New Context Menus suaas dld jid)
@MenuEditor Elﬂlg
BeEE~=-11]|X%

Mew Context Menu < o B i
= ontext Menu Properties
B8 SlUntitled 15

Tag: |Untitled_15

Callback:| %automatic

Context Menus

oK | [ Hep

¢ JEal) 8) il ginall Aaild (o jeil Tag aaa 5 Al sl o
Jsall 4 WS (axes context_menu

'@ Menu Editor lﬂlﬂlg

BeE|-=11|X

Context Menu Properties
B S| axes_context_menu

Tag: |axes_context_menu

Callback: Sautomatic

Context Menus

ok || hep
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Gl sinall daiE ) o) al dila) Y
Al 3 Lgia se ol Al Al )l oL3Y New Menu Item slal aasi
<y ginal
Dkl Aaldl ¢ 3 ) Blue background color 4l ¢ ja cazal |
b «New Menu Item sl e &l 5 axes context_menu
AL 8 LS "Untitled” <e o5 e 3al 5 3a ol yic
b pon Jad) 138 Jal e sl 40 ¢ 3l Tag & Label Jsiall S oo
'blue : 3Ll Tag & &= 'blue background color' 3 k=l Label
e L5 ) il Gl dal (e Jiall z )& 31 5 background'
Y Ja el
r@ Menu Editor [E=SREEE )
HE|l=11|%

Rl S| axes_context_menu

Context Menu Properties

Tag: |axes_context_menu

Callback: %automatic View

Meore Properties...

N
Context Menus i

| Sy
& Menu Editor oo

BEHE[-=1T1 X

Menu Properties
[=HE] axes_context_menu P

L B background color Label: lBIue background color

Tag: | Untitled_16
Acceleratar; Ctrl +| None

[”] Separator above this itern

[7] Check mark this item |

' [¥] Enable this item
Callback: %automatic View I
|
I L
i

ok || Help
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Db L asti o Ladl elicy

.Separator above this item _Liab A8l ¢ ja 352 Juald e
Dl el o Y ol Aaill) i 2 Laxie Al ¢ e b L) ;e

e ol dpbaalll AW ) ey Cus JWSAY1 check mark this item
Al

Enable sl ¢l g3y J5Y il oda zid Ladie ¢ jall 13 (&
JsY Aailal s Lavie o jall 138 HUEAL (peddivaall masy Las . this item
JsY Aailall ~id vie Lals jeday Al ¢ 3o b Ll la 583 a1 13) 3 5
_aJ‘.}S’;\eM\%YJBﬁ

J=dll 3ax ) (callback slesiw¥l) daull 451 aY dpaill 5 sl 2aa
Al Y1 Aedll 8 GUI Zgal sl o 53 o5 o1 13) Zailall ¢ jal (38l
Gl Jaadl e et Wl g «GUI deal il a0 Laxie "Y%automatic’ 4
Jaall e ¢ sSall a5l plasinly dadl) Jany Sl il JS& 5 GUIDE
L33 ol ey GUIDE g6 GUI 4eal sl o345 ol 1) ¢ paall

20 Gle AL ALl paitliad JS s Sy Cia dpualal) Gl e 8l
.More options

A sthaall il sisl 4ald aul ) UlContextMenu swaiall dpals hoal 4palall
Tag dxalis axes siae paic dal (e UlContextMenu uala JSll ma sy
dal (e sleaiudll el gl il JoST (GUI 4ga) 51l M-file <ile 2 .axesT
Gl sinall A0 ¢ ja padiiadl lEA Leie M5 eledinl S b dagl) AdlE A ¢ S

Tag axesl

TickDir in

TickDirMode auto

TickLength @ [0.01; 0,025 ]
TightInset [4.41.30810.615]

Units <MNonex

UserData axes_context_menu
View [0.090.0]

Visible on
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<) gl dda ydil eliy g eLES) Y Y, A
i€ 3laly a5 30 Y MATLAB 2012b 4l Ji 3kl &l jlaa] 418 3 GUIDE o)
Z LY il 5 jiad Adlaly <l sl Jay 58 Adlia) aodatios @lild @lld aa ol ol Loy 35 dila) (1
<l s day i o) il GUI Al s sl aols ) 40l 3,805l el opening function
o2l 3lal 4le aus y 5 (uitoolbar) i saf Jay b (i i) () ¢ JSEN) A xa sall
.(uitoggletool)
ht=uitoolbar(hObject);
a(:,;,1)=rand(20);
a(:,:,2)=rand(20);
a(:,:,3)=rand(20);
htt=uitoggletool(ht,'CData’,a, TooltipString','Hello");
dpald o) (JRA e Jesy A Jaal) Jass g (e 3 ke hobject @Y o5 8
ol 3ol e s 5li3 ) ea e (e <iSai CData
A8l ransd B j3ae B3l A3La) &3 MATLAB 2012b <236l zali sl 52 Y1 jlaay) 8
ST A sy ) ol oy

nuntltled ——. ‘ ln:--:-&i
\ée Edit  View &
1
0.8
0.6
04
0.2
00 0.2 0;4 0.6 0.8 1

ad) 9811 daa s VY, A

Al oy slie Liacaie ¢ Aaili ¢ ja JSUE 6 eleaind U lals o gy 20360 ) o o
Al ol gie Ay
DSl o s caind Al (Sile i 5f IS5 (m pns Rl o st e ) o e
38 pall slodiul) (b Gl ae ol sindl (5 sie o Clelesin¥] dae il Zls Y ()
Alaa 53 5a sall Aalil) ¢l 3ol 88 ae 5l Sl T UilSa 0 6 of Sy Al () siny
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i 1o file LAl AL axdiud) o Laxie ¢ Bl 5y guall 8 3 s sl JUial) 1aaY
il 13 5lasy Ul o oo to file slexiny) his 4ié copy JLAL edit deilall
et ) liSay o A e ) eaailly s pualia] ans 0 353 il ¢ i 3l

& 5 o Taiza cto file + jall (S axe 5l (1S4l Copy ¢ 3all Callback sle il
iad) jeaiall

dailall pledin) e Jls e b o

b Lash A gl 35808 ey Ol (S to file aildl ¢ 3al callback sleiu¥) o)

D Slalall o Al (g e )l aa e el
[file,path]=uiputfile('animinit.m','save file name');

Al ¢ o LA duaal &
check < 5al 13 4@l o) jal (cand ddaalll WY ) jedd Tade o <5 LAY
B JS .7)43&\9153 Ja jedaa o all (8 AW jas A mark this item
Glo JWRY) Jady o cag o all 13 slesinl) (s Al ¢ ja AL addiudl 4
¢ Y checked dpald dad Huaiy 1 Jeii (a€ &l ) Jidl a5y . 0ff sl on
- A0l
If stremp(get(gcbo,'Checked'),'on’)
set(gcbo,'Checked','off');
else
Set(gcbo,'Checked’,'on’');
end
s sn Alalloda 8 coledin¥) oy (s3I jumiall (e aa yiu gebo @l o)
1 () ) Alaiall Al a5 il i e W stremp QU o) AUl
(LL;;) v D o g opnilfilate WIS
530 JsY GUI ) sl priinsel) iy Losie i ya )5S  slaall Al apuiny s 13
DLy olé 13 @Aaldll ) e A check mark this item DAY s e lial e U
.show axes 4l ¢ ja Lugd ay jelas
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Clgal g das Qﬁh,aj\ § cildanal) 3aL8
Cildanal) L3 L] Y €, A
B3 b ¢ i Gl Aall) il 23355 5f a5 GUI e sm sl el sl e
Ay a5 el GUI Ay (o8 lilail] B ol lanall 5L 50 LY 5 i)
AA bl Jaliis pla siul 5 0 5a8 dal (e il
O B GUI lhana (K15 gt () 5S3 Baadaill lidana 5 GUI Aga sl cilidanas il )
s <handles 4l 3348 GUI ciliarse (ald JS30 GUIDE padiuy aladiud Jasul ) 585
Gllarall 3ol il Cilidars 5l GUI lidaxad handles & aladin) Loayf aalains (<)
Gadaill 48 pe ) cilidarall Jasd o Sy UserData duald () | Gakaill 48yl

GUI 4gal sl clidana V,) €, A
O of @l 13 kivy dus guidata bl aladiuly GUI dga) sl ilhrs 50U A5
Jsaiall 138 dagd g la yinY Lyl axsing 43 LS GUI @ilihinaS a5 J saie

IS Aalie (55 5 (GUI deal sl JS81 488 je Lila () 5S5 GUI dga) sl lslara Jsa ()
Clbara aa jiad ol ¢ a0 Ledie 45Sall (anie Canas 13 g 1) il S Cilele xiu

il Sl (parent) ol JS3 e clidanal) (38 5 Sl si sl JS50 5 MATLAB (l 4eal 5l
G5t 5% Agal sl Cldane BUS 5 8 ) gha Tam 5 Y saia il (yaa dgal 5l Clilans
W Al (S Bale 4 e ()5S dgal ol Cldara (U ol 13g] 33 s sl dgal Sl Cilidazs
255 kS L Y i ol (o Ly qalaiad

JSEY) Gubt Cllhaad LSl Agal sl Gulaill (5 shae 35 55 Agal sl Cilidara ()

. GUIDE & GUI 4ga) il Sldana (Y

s34 chandles 4 e dkilaall (LY 5 guidata aadie Silesisl US55 GUIDE o)
sadidl penii handles dad) o dus celedinl JS das oS Saila g5l (S ) a4l
GUI 4gal sl & il Sl Js]

o Jaie s 32U guidata pladiul SliSa Y 438 (GUIDE plaiuls Al Cilgal sl 4
O ligal s b s handle 4 (858 oSS () ¢Sy 438 @l culad 13 handles 4l
Crnn (el 48 yral) ilplaral) & LI GUI dga) sl ildana aladiul &y 5 i€ 1Y) e
Ao ) Lt O 3 55 A J sl A el 0385 o elile Cang 43l Clele xiuY)
.handles
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handles 4 A J s Al (Y

: GUIDE  sledinl laps € pai ) 5 chandles 4 ) Jis ddlzy

DG e e Al ) Gilmal) apaal) Jisll 28 and -
handles.number_errors=0;

iall 4 gl daid 48 a5 handles 4l ) number_errors Jiall Cal

RGRESVON VR B | VA IPRESW

guidata(hObject,handles)
Sy 0y pal i 48 eledin) Ledad Al 45 Sl e hObject ¢Sy Leaic
sle i) (S Sl i

GUIDE (s A sall M-file <ile (8 GUI 4ga) sl clidana yuuii (€
Ay aila JSy i GUI Aga) i) ldasa (& < M-file ilad Al sall GUIDE (4
;L@ % &5 e handles 4l Sasy JUd) 1 handles
élley 53l handles.when Gahill Ci jzall Jiall (aats handles 4l of g 8 =
"now' dall
daf g JAa)) 18 handles csthall Huaill 35 (GUI dgal sl clediul (8
.handles 4l (3% 2 s ¥ 415 |ater' ) handles.when
handles.when='later';
: 23k handles 4l 5 ) 2l (55 =
Guidata(hObject,handles)
U Sl pasall ()5S eoledinl IS ) (Salesish JS5 e 53 hObject of cus
8 shaall 8 Lgihas Al & juadll ¢ handles 4l o35 &l 1) slexiu¥) Leded )

Multipages GUI forms <ilgal g 82 ¢y by 1) ddsa Y 0,A
master du ) dgal s Ll Lyl 5 ¢ Aalide 231 pd/cilasal GUI eli) Koy € alaiin I Qi DA
L Gleals Bda_.a(é;."\ﬂgui

- handles

S sl Ay e (Sai S5 < handles @ =3 (structure) A GUI A s 4gal s JS
guidata #laaiul (Kol oda
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GET HANDLES “4salall Je Jsasll jmia
h=guidata (qui_reference);

SET HANDLES 4palall hya (nis
guidata (gui_reference,h);

Dsall 1 cp At o o8l ¢ gui ) sl 35S Jama 93 30 a8 58 gui_reference Cus
. output A ddasd) g gui Jl eleaiuly ps paiaS

gui_reference=guif1;
- Creating Slide Pages

. (GUIL.m and GUI2.m) 2guis igaly sliils o3 -
Al Gl lagie JS (A paag

- two edit box : edit1 , edit2.
- two pushbutton : pushbutton1 with title Next , pushbutton2 with
title Previous.
D gui JS A i il ke Jal (e )
next and prev
Lagilisly caad ailll (yrigal o) e JSI OpeningFen @l & oullil) o el ddlaly o8 -
guil ,gui2

function gui1_OpeningFcn(hObject, eventdata, handles, varargin)
% This function has no output args, see OutputFcn.

% hObject handle to figure

% eventdata reserved - to be defined in a future version of
MATLAB

% handles structure with handles and user data (see GUIDATA)
% varargin command line arguments to gui2 (see VARARGIN)

% Choose default command line output for gui2
handles.output = hObject;

handles.next=1;

handles.prev=1;

% Update handles structure

guidata(hObject, handles);
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2aa) 5 40l day i) [ yad Hlau¥) o2a Caal s pushbuttonl_callback I <l oY) -
DAl

function pushbutton1_Callback(hObject, eventdata, handles)

% hObject handle to pushbutton1 (see GCBO)

% eventdata reserved - to be defined in a future version of
MATLAB

% handles structure with handles and user data (see GUIDATA)
set(handles.next,'visible','on’);

set(handles.output,'visible','off");

- 3Ll Ay 8l i yal oK1 3l Ll pushbutton2_callback Jal ¢es -

function pushbutton2_Callback(hObject, eventdata, handles)

% hObject handle to pushbutton2 (see GCBO)

% eventdata reserved - to be defined in a future version of
MATLAB

% handles structure with handles and user data (see GUIDATA)
set(handles.prev,'visible','on");

set(handles.output,'visible','off');

- Creating Master Slide
S ¢ (guio.fig ) Wdaial s start o sz pushbutton led) cacal 40lA guj sl 8 -
. guio.m <alall L&) aivs I
: ‘;Jlﬂ\ A8 g guiOpeningFcn S adl ¢ Calall 13a o oY -

function gui0_OpeningFcn(hObject, eventdata, handles, varargin)
% This function has no output args, see OutputFcn.

% hObject handle to figure

% eventdata reserved - to be defined in a future version of
MATLAB

% handles structure with handles and user data (see GUIDATA)
% varargin command line arguments to untitled (see VARARGIN)

% Choose default command line output for untitled
handles.output = hObject;

% Update handles structure
guidata(hObject, handles);
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Aﬁsféﬁ&'ﬁu\ﬁyhﬁjuﬁﬂ\;bﬁuy‘dﬂ\\M‘)::J;_ue_ﬁ. -

% Choose default command line output for guio
handles.output = hObject;

handles.s1=gui1;
handles.s2=gui2;

h1=guidata(handles.s1);
h1.next=handles.s2;
h1.prev=hObject;
guidata(handles.s1,h1);

h2=guidata(handles.s2);
h2.next=hObject;
h2.prev=handles.s1;
guidata(handles.s2,h2);

% Update handles structure
guidata(hObject, handles);
handles.output;
%set(handles.output,'Visible','off");
set(handles.s1,'visible','off");
set(handles.s2,'visible','off");
guidata(hObject,handles);

shandles.s1 Y 2525 O yiise sl ad jaae ciliis g gui2 5 guil Cuedivl Al ¢ g LS -
. handles.s2

A ) Ang yill 5 57 (slide 1)Aag pall 4l day 33S 62 M ULl | il Jal e -
. s2(slide 2) J 44 yhall iy o 51 I A&l Any )38 mastergui
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handles.s1=guil; | h1=guidata(handles.s1);
handles.s2=gui2;

h2=guidata (handles.s2);

hi. prev g ul 1 hl.next
Master Side =
\ Q -
< gui2
h2.next

cslide 1 1auy A ) dadall (WAY start button aulad) 3 25 Jle daaaill #Uias () -
- 400l Lkl gui0.m 8 25> sall pushbuttonl_Callback (o) <l ddabuny Ly
set(handles.output,'visible','off');
set(handles.s1,'visible','on");
set(handles.s2,'visible','off");
4usdd gui ydise Gl edd handles.output ; of SS -

- Final Touch: Processing your data

b 52 3Rl Ay 50 (Y (5 AT 8 s i ) il I 3 g JonS il Ly =
by LS Lgaladinl (pe oSl g i) JS Q.q;l Zlisg La ¢ Aot )l dasall masterpage
¢ Leans ) 4 editboxes 8 A siSall day )Y QB Y Caal o a L ) des e -
. editboxes 3! (s 335 sall gui2 5 gUIl (o A sSall AlE Y aan sl
¢ Result o)) s Editbox Leads ¢ Submit ~b pushbutton AT J) s ¢ Aseull -
. Submit_callback (& <luall 38 (iS5 ¢ masterpage dxwi)ll Aadall e
dasall ) 2 Laie submit_button oM 13 Lkl GU;S Sl J s8 Q;\J 'y -
el il Jaxdl Al
s ball oS 13 -
h1=guidata(handles.s1);
al=get(h1.edit1,'string");
a2=get(h1.edit2,'string");
)
)

H

h2=guidata(handles.s2
a3=get(h2.edit1,'string’");

ad=get(h2.edit2,'string’);
a=str2znum(a1)+str2num(a2)+str2num(a3)+str2num(a4);
set(handles.result,'string",a);

IS guil S 56 8 nS Al s st 8 ey a5 3 O el e Ll A ) Andiall sld
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cilaSaiall 2o bagyll g 2lially oSl

. dacyaill §390i11 2o bayyll €

. daluaskasill 3381401 20 gyl @
. d3yRall GlaSaiall 2o byl €
.tmtool y1ghill alal e

.Arduino g¢i19.,VI ¢



S L) Adially aSadl)

Controlling with Parallel Port

dadia ¥,

B 8 sl g L) 8 4y oSl 5 asladin A el (o ol S sa o dil) M) aay
ZIAL sl a4 (m ym A ey by JUab dand) 13 U rans Cus ¢ Jl 3 dasd

da ) b ) 13 b capal ) el g ¢ Cldasall Jolit) da ghad e 5 Al daglad
.(male or Female) 25pin s~ ¢ D-type s 1 Liml &Y ¢ sill 5 4alal) dtll
&1 YL i) o A5 i il oy aSaill Jia ) ga¥) e ES 3 il 2a Calh gy N8
b5 PIC/Atmel Cilae yar oSaill d addiog LS ¢ sanall pue alaill 5 S ol Aalisa)
Ay

‘chéﬂ\MiY,\.

58 sl dulalll i) ) AleaYl Lall guad (S Jadd & Al 49 g degldall 40l 5 yia
bghi daud e laxe Jo ¥ Al 5 dadladl bghd e sl i Ll daad ) x laaS
il all dnglall (o g Ja shadll g i grn gy Jsand) JSEN 5 g jle dma 5 Jalae dused

D gl gedlaa Yo (4

. . Pin
ot Regiter "poe Mo (o
Type 25)
Yes Control In/Out 1
Data Out 2
Data Out 3
Data Out 4
Data Out 5
Data Out 6
Data Out 7
Data Out 8
Data Out 9
Status In 10
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Yes Status In 11

Status In 12
Status In 13
Yes Control In/Out 14
Status In 15
Control In/Out 16
Yes Control In/Out 17

Gnd 18 — 25

- 14| C1
DO | 2
sl 15| S3
16| C2
D2 | 4 7
D3 [ 5 —
18| Gnd
D4 | 6
19| Gnd
G Lt 20| Gnd
D6 | 8 %
21| Gnd
D719
s6 |10 22| Gnd
23| Gnd
S7 111
24| Gnd
s6 | 19— _
T BT e M

D : Data (in,out) - C:Control - S: Status - Gnd : Ground
Ao sall da V1 5 Sl da )l 5 cilbdarall ol o el iy 45 ylall 03¢
GoliLal) ddaci) gy (& il ddially aal) ¥,
P A Aalatl) dre Jalaciion (g2l1 diall iy el ML) Zling -

>> dio=digitalio('parallel ,1)
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S 5 e dill Al Ua g g diiall ausd S a8 1) ddsall o e digitalio dedadl) )
LPT1 iy =i i Lia s LPT2 5l LPT1 sl 4sd
LiSar g oA ol JR0 (A Ja Lel s Lealiag 3l Ja ) aast lide M) iy pal aay -
A0 Aaeill JUA (e Sy LLA
>> addline(dio,[0:7], out")
o Ol B a8 5 a s A Jaol8 8 (Y (e da )Y Jeny i Aalaill 02 o Cam
N
0 or ) Ama da a3 O Lal sls G5 z JAN Jal maay Ll 5 ) 5 5hadl) 8 -
2 A dagedll Jariss o) V) Lile Lab o 50 028 (e (1
>> putvalue(dio,[]1 111000 0])

s o oWV Ba 1) e Ll Al (e oy 3 i) Al L Had 08 () 65 48y Hlall o3gy
Lea Be ) Jall 2y 53 ) a5V daad ey @l g 4000 Aaglailly Gl i L lea (30 lidans

>> getvalue(dio)
L) AY el

T AN el et ang il 5 Jaa el JUaa)5 1580 IS e cllagla S0 4US )
: m-file 2 Sllaadl #1 AY JalS mali jn cuiSin g JWa Jal g

function c=out(a,n)
dio=digitalio('parallel’,1);
addline(dio,a,'out');
putvalue(dio,n);
Al (g 5ai A ghnaS g Jadiy e madll 3 55 A da Y BT g o
JaoY
(S 5l (g pball JCAIL Ll iS5 Leal ) 355 Al il : n o

: d&d\;)\ C.ALU.: u
P A llaaall 5e) 58 sa ) el

function c=in(a)
dio=digitalio('parallel’,1);
addline(dio,a,'in’);
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getvalue(dio);

@Aﬁ&\ ¢,V

a5 IV adll selialy a iy (4 = ¥) Ja ¥ () A s ge cladd L Belialy aSaill als

funcion flash2(a)
fori=1:a
for t=0:7
c=2M
out([0:7],c)
pause(0.05)
end
end
out([0:7],0)

S ladh ga slediuVl (S5 olidain g Uiyl oLiiS (53 QU el s Lo il zali 138 3

JS (8 Al Sac ) (i Y S uaiall Leadiia

C.Ab)ﬂ\)\)ﬁ&\)nddca

LR
C wsiall S sl C 4nsf et
00000001 1 0
00000010 2 1
00000100 4 2
00001000 8 3
00010000 16 4
00100000 32 5
01000000 64 6
10000000 128 7

i el oy 3 A A< A) aaa8 A0l Aiaal g ey ,eali dales 4 pause dadedll o

lalll Jde cl yuadl) Jaals

bl el ol aes slak) Jal e & abipll 85 Al dalaill

function flash12(a)
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fori=1:a
for t=1:8
h=zeros(1,8);
h(t)=1;
out([0:7],h)
pause(0.05)
end
end
out([0:7],0)
o2a 2l Jygat oy 3 e IS (B pealic Gl (e 4 jin 48 ghiaa aladind o3 galiall 13 B
Asba) al il adll 85 e ey 85 laal s sl leaY)

.ol sela) 305k e AN N ) sl il 4y pdal) Slac ) sy el
function flash1(a)
fori=1:a
for t=1:255
out([0:7],1)
pause(0.05)
end
end
out([0:7],0)
(s de (S 5 U Jaay) o

. caiiall ) Gkl e lalll selialy a iy el

function flash(a)

fori=1:a
out([0:7],255)
pause(0.25)
out([0:7],[01 0000 10])
pause(0.25)
out([0:7],[00100100])
pause(0.25)
out([0:7],;[0001 100 0])
pause(0.25)

end

out([0:7],0)
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eadoiil) dially aSa)

Controlling with Serial Port

dais 0 , )

dae Lyl cyLasy)

JE s 303 3y) 3 sma s Tam B i 0585 Ll Jis Adlse ¢S15 T Blle il e s
e AdlSN 5 S raay JALN aaa o LS ¢ sl e e g g il JSGT
BRIV o i Aaiilly

ALl cyuany)

A Adle deliay Hliady (Gae i) (ge) LS as) (Bl o dpludidil) VLAtV aadius
Al 28l L5 jpa JA ans 55 S il cilibull J8 5 zasaal)

Ll aalia 1,1
© Ad8) giall aYlaty) =
(oo 3l Lo i) Jas) JBY) e gl (g 5ai )
L il d8dle Ll Jail) de s =Y
33 ol YLaty) .
_&L'As\g"’_@\ﬂksgji}’-\
Frame e (i phall o agle Cojlatia J8 Jame JIA (e Lo ol 8 o5 - Y

- ASCI “A" = x4 »
idle 9600. 8N 1 " odle

- - — (S e - v < ~ ’:‘..E

29Z |2 5 £ 2 2|5|8)|8:

| | | | -

'

=% &= bit @ 9600 bps = 1/9600" sec

oY) saal Juai¥l Half-Duplex =
slai¥) AU Juady) Full-Duplex =

215 of (S (Biadll g (anill LAY 038 2030505 1 Parity Bit dulag¥) Lls =
axe Claal diiuall Lgadiing 5 Jus pall gy DA 85 %0+ Ay ¢lady)
POl Ll s s pall clll (8 ol 1) aamy dulag 1 A0lA (3lai g Sl glaal) ¢ lua
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55 Q) bl 8 sl gl axe S 1) s dadll AN Gllai ; Evan ) -

) e VI
A Ju el il 8 a6l aae IS 1Y) jtia dall WD) el ; Odd 2 A -
D) Lgiasd V) g

T (N) <@ne S clidl oae m
D o3 53a 5 (8 bits ) 35 rally L
Al 5 L3 Cu 258 5 9bit « 5 bits = 9 bits

Stop Bit < sill &y Lls =
38 o6& o oS 5 o Sy Jla Y dlee o Lgiil Jaial) LA (e Jua sl alad
.(1 bit or 1.5 bits or 2 bits) <l

Jall e . Baud Rate =
ol Jlait Jad e saal 5 Al IV Alupal) il sac
300 = 115200 bps
1

2l @ Y e W G Bt rime=g e

i.u\.”d\.m &Ga\-.ﬁ‘ e Byte=Baud Rate

oLl i) Llda

1 23 4 5
—=rg) -
gl
Qo L
onee
L W |
8::7. 8 8
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(¥ il g - COM (leadell ddiall)

Pin Name  Direction  Function Description
1, CD In Control Carrier Detect
2 RXD In Data Receive Data
3 TXD Out Data Transmit Data
4 DTR Out Control Data Terminal Ready
5 GND --- Ground System Ground
6 DSR In Control Data Set Ready
7 RTS Out Control Request to Send
8 CTS In Control Clear to Send '
9

RI In Control Ri

t <l el Al S i s 5l 138 5 RS-232 Juai¥) J S 535 3 o uduail] daiall aqiag
el e g lalat Juatl J S 555 50 -

(S Jiul Gy 1) ASCII e i addiesy =Y

(A 5) Clilase 3 ga g 2ic Jadh Jary -V

a5 dadd o glad O a2A - €

Jiiee 1 Rx

Juye 1 Cx

==l : GRD
D agall Gl gl -0

(0) 2 +3v "~ +25v

(1) 2 -3v~-25v

Cy ra pf (5 siua D -3V~ +3v

TTL <0 ae Jaladl) aadatiall J gaa liad Ul

Jhany Al ae g jasal a0 v o sl jlig bl @Yot Hslah ¥ 7 samall Jaad) yigi -1
JREEIN|

D aat ey leadedl) Mial) e JLEIGN g Ju Y aadiid JSlg Aaiilly g
(Ol 5l — aal 5 alaily) JluY) daas -

(e — A — GV — 1) Gl dae -Y

Sl Y e s oY

Parity Bit 4ulaay) Jasd - ¢

Stop Bit a8 sill by dae -0
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UART <laSadiall i o (pa dgial 35500 338U V, 9 «
UART : Universal Asynchronous Receiver and Transmitter Interface.
Lol Tana g dnad N Aadas) 3 Lalasiind Lodil) JUaiV) 38 g5 ST (pe 53800 028 yiia
TTL Ghie (38 5 Lot Aibaiall il givaal) o ) RS-232 pe Labai (381 53 Ll o 535 0 IS
Aoboal) 33800 Gy Lol 3l Jaes s Aaidall 5 Sy sacill <l la ariio Gl

-

FRAME >

\& fof1)z)3 )¢ @)@ im e }: Pl spt [5v2)
- AV A AW AW A A A ' ’ |

—J

RS232 <> (i dasaill (sl ¢ skl G Adlall dal (e MAX232 dlalSiall 3 jlall aadius
JTL

P C Level
Converter

(Max232)

cs :E !
< L - " Vs ¢ OV

VWO Y

B
©J VOLTAGE DOUBL SR
]
1 IOV 10 XN y 10
N L
TS VOUIAGE INVIRTER }..
.

N
&0
n ”1‘

5

(k

W (l:
Y

- »—r—““—'uq e




GOliLal) (& A ) Al (e Aeadeail) ddially aSadil) ALY

Serial

- e Al Al g alill 12 -

L laall ddiall 2 ga g a2 dlé‘“_gu_“\;c;\.bsidja&jqdaq_

Serial Port Object : Serial-COM6
Communication Settings

Port: COM®6
BaudRate: 9600
Terminator: 'LF'

Communication State
Status: closed
RecordStatus:  off
Read/Write State
TransferStatus: idle
BytesAvailable: 0
ValuesReceived: 0
ValuesSent: 0

ilie Alelaill 33800 ) ailadll (e JanY -

Sl d8 e Leadiiia IS ) 2sa ge pue 2N IS s 89 d0sal) ddial) e Jalady el
i) i aladiny ase Juai¥) (e @Okl zali ye oSy 8 A

Obj=serial(‘port’)

Obj=serial(‘port’,’propertyName’,PropertyValue,...)

>> set(s,'baudrate',4800);
>> s.baudrate=4800;

™

e

Port’ : bl il o

propertyName : Lobdll Miall anl (alliad
PropertyValue : 4rxalall 43

Db WS pailadll 8 Gaaill (S

Db LS 3380 L&) die [ailiadlly aSaill 3 il LiSay

>> s=serial('com6','baudrate',4800);
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>> get(s,’baudrate’);
ans = 4800
>>s.baudrate

ans = 4800

s=serial(‘com1’)
get(s,{'Type’,’Name’,’Port’})
ans =
‘serial’ ‘serial-coml’” ‘coml’

o fopen
Sy s J M ala g st alas 5 L) gali o (e ludocill danal) i
il i A giall dpeaia ol Adliall dpna gl (g 3380 AMa il
>> fopen(s)
s UK YA e Al 32800 Al atliad ase WiSa
>> s.Statues
ans = open

fopen(obj)

ATV ga o sl coang il e G 5 80l (e (S o U 2 Obj sl Slen
1 0bj Jrasill die Cus ¢ i) 138 aladiuly
sz Al Jaall s S0 6 A8 Gl sleal) -
38l 5 da gide Ll e Law (statues) Alall -
- oailadl) oY

(ByeAvailable — ValueReceived — ValueSent and Bytestooutpu)

(0) daall aals

78 J Layasd oy 5 o LS Jad ) 3l Ll oliiW) Gamy 3 pailiadl) jany cllia
Jlai¥) 8 s st s 5 A paibad dllia g fopen  atill Juaty)

e fclose

(As.ml\ aAe)) ay) & Juaiyl 3|
Fclose(obj)
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: obj drasill e
i s e Jlai¥ sale) Sy Bl A pald (8 las Juai¥) ki o8 Jls
Juaiy)

o <l LY Jlw)) fwrite |, fprintf
all 21 g Juleal) daial) e cildarall (e g 53 sf 4SO geali s A (e (S
fwrite & fprintf el aadiog g ¢ 3aaas 483 5 dadlall 5 ¢ dasaiall ¢ 48 jaall ¢ 4L
REICEEN R

Dl axdius ddile ol dagaia a8 4K
>> fwrite(s,vector_array,’precision’);
;058 Jass precision J) -
int8 —intl6 — float32 — float64 — uint8 — char
- ) adii (dpal) A me af AU -
>> fwrite(s,’string’);
ALl aladial (Kay s fprintf @ b LS <o ladl) 4
>> fprintf(s,’string’);
© 59 )Y Aae yn Aald Adaad -
38l e Ll Jl )Y dal e print gl aa3ius Y 5 println bl aasiu)
LAl g5 Y1 (e gl
o LY Jusiu) fscanf fread

; Glhardll 361 8l fscanf Ul aadiy -
>> fscanf(s);
Aa Hhud Jsa gl aal cliball 43S 2l 13a T8
Ju,¥! Jal e print gl e Yar s ;Y1 dsa 0 & println @l aladin) 5 clily -
olall g 51 e Adaaliil) 33800 e Luduil
b i Ly 335 Aapea JumdY bl sl Al 06 o siaas 48y ) 03 -

oAl
Galad Coaanpus ¢ (Apbudoatl) 338U e CDlLall Jua) 185 il glae llin 053 Y Ladic 5 -

bl
el 21l pyteAvailable Asald (asdi JUA (e geali jall (@alat & gan aia (S -

If ByteAvailable >0
Data=fscanf(s);
end
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Jisad oy ¥ el 028 & S5 fscanf o Yo fread gl aladiud Loal oSy -
b LSl iy Ty oy clly Ll camy 5 SED (S Aapa JumdY iyl

>> fread(s,size,’ precision’)

e Delete & fclose

Aoluboall 3300 33e) Jal e felose @bl ardig -
>> fclose(s)
Ll OA e bl Mially alall GASH Gida -
>> delete(s)
53U e JSLiie 4l i Ll V) 5 lidanall Jal elg] 5 4nid amy diall (332 Lo g any
Joaae JlaiV) A la aie dledoal

r gladall (e bl Aglaa 4,9
5SIAL e a2 Cada 5y U S5 LS Cua ¢ Ao 30U (buffer) sSI3 ana 48y 2 -
Jaaaa Le ALY A glae 5 Leidlaal e
Set(s,’BufferSize’,1024)
s.BufferSize=1024;
aSaiall (ya il J8 Joee ge L 8 clill) 85 Jame sy () cany -
.(Baudrate) (35m s Y1)
SSay 5 ssd IS L) e Apledudill 33U e clill) JUid 5 Jl ) Ay -
¢ il YA (e Al G g Al el bl s asis
ValuesSent & ValuesReceived
daaldl) JYA e bl Jols JWeS) cpe SIS SW (S -

TransferStatus
c._:\_"ﬁ\ eﬁ‘}{ u.m@u".ﬁb\_d\ Jals e QﬁAJAJ‘L‘“d\ Jesﬁ@gfprmtfc_atﬂ\ -
S fwrite
() Jee

<y 5 Atmega8 aSaiall 5 canlall oy Hll dasesy Juadl J5S 555 50 Saeaty (o Led o 58
ULl (8 D yall Aol (g (G laa) BLEY aSaiall Juliiy Cus ¢ (5 shad @l oy oSl
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se@feccncacaccanconccnna(focccasconnc

SlguEoEsa O - 2 e FCE/RESET
=B e PCE/ADCS/SCL
. . FCAAD CHEDA,
o PCIADCS
4 o PC2IADEZ
E o PC14ADEY
_? - PCOMADCD
2 -2 ppraNt PETIXTALZTOSCZ
5 .22 ppmiNg PESMTALIMOSC
1 .M epaT PBS/SCOK
. . —g P DAHCKTO PE4MISO
5| poainTi PE3MOSIO02
. ETDQAXI;I:" . . ;‘— PD2/NTD PB2/SEMOC1B
L ETEXTE T i np FE1/OC1A
2 | FpO/RAD PBO/CP
ATWESSE. .
STERT= . 0L o o oL

Ladalially ¢ all 4 Jaaadl) o3) MUK Codevision as iall ddau g aSadiall mals 5
(e b LS Gl 52001 JLaiVL alal
// USART Receiver interrupt service routine
interrupt [USART_RXC] void usart_rx_isr(void)
{
char status,data;
status=UCSRA;
data=UDR;
while(1)
{
if (data=='a’")
{
PORTB =0b1000;
delay_ms(100);
PORTB =0b0100;
delay_ms(100);
PORTB=0b0010;
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}

delay_ms(100);
PORTB=0b0001;
delay_ms(100);

if (data=='b")

{

}

PORTB =0b1000;
delay_ms(200);
PORTB=0b0100;
delay_ms(200);
PORTB =0b0010;
delay_ms(200);
PORTB=0b0001;
delay_ms(200);

if (data=='c')

{

}

PORTB =0b1000;
delay_ms(300);
PORTB=0b0100;
delay_ms(300);
PORTB =0b0010;
delay_ms(300);
PORTB=0b0001;
delay_ms(300);

if (data=="d")

{
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PORTB =0b0001;
delay_ms(100);
PORTB =0b0010;
delay_ms(100);
PORTB=0b0100;



delay_ms(100);
PORTB=0b1000;
delay_ms(100);

}

if (data=="e')

{
PORTB =0b0001;
delay_ms(200);
PORTB=0b0010;
delay_ms(200);
PORTB =0b0010;
delay_ms(200);
PORTB=0b1000;
delay_ms(200);

}

if (data=="f")

{
PORTB =0b0001;
delay_ms(300);
PORTB=0b0010;
delay_ms(300);
PORTB =0b0100;
delay_ms(300);
PORTB=0b1000;
delay_ms(300);

}

Iy ,

a,b,c,de ol ol dun O g agle i) Juai¥) J oS 5 gl Lasi g S ali
D AU el ) s Wy e sl or f

s=menu('choose your state :','1','2",'3"','4','5', '6")

s2 = serial('COM1'", 'BaudRate’, 9600);

fopen(s2);

if s==

fprintf(s2,'%s','a’);
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elseif s==
fprintf(s2,'%s','b");
elseif s==
fprintf(s2,'%s','c");
elseif s==
fprintf(s2,'%s','d");
elseif s==
fprintf(s2,'%s','e");
elseif s==
fprintf(s2,'%s','f");
end
fclose(s2);
delete(s2);
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L ) gl sl
B —

|
Leds Motor:
CR |
mode 2
-
Temperature

. S Codevision a> yiall ddawil g3 aSatall i

#include <megal6.h<
#include <delay.h<
/[Alphanumeric LCD Module functions
#include <alcd.h<
void main(void(
}char x=0,y=0¢

/IDeclare your local variables here
PORTA=0x00¢

DDRA=0x00 ¢

PORTB=0x01¢

DDRB=0xF8

PORTC=0x00¢

DDRC=0x00¢

PORTD=0x00¢

DDRD=0x00¢
TCCRO=0x6D¢
TCNTO=0x00¢

OCRO=0x00¢
TCCR1A=0x00¢
TCCR1B=0x00¢
TCNT1H=0x00¢
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TCNT1L=0x00¢
ICR1H=0x00¢
ICR1L=0x00¢
OCR1AH=0x00¢
OCR1AL=0x00¢
OCR1BH=0x00¢
OCR1BL=0x00¢
ASSR=0x00¢
TCCR2=0x00¢
TCNT2=0x00¢
OCR2=0x00¢
MCUCR=0x00¢
MCUCSR=0x00¢
TIMSK=0x03¢
UCSRA=0x00¢
UCSRB=0xD8¢
UCSRC=0x86¢
UBRRH=0x00¢
UBRRL=0x33¢
ACSR=0x80¢
SFIOR=0x00¢
ADMUX=ADC_VREF_TYPE & Oxff¢
ADCSRA=0x87*
SPCR=0x00¢
TWCR=0x00¢
lcd_init(16¢(
//Global enable interrupts
#Hasm("sei("
while (1(
}
/[ Place your code he
if(PINB.0==0(
} while(PINB.0==0¢(
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y=read_adc(0¢(
lcd_putchar(y¢(

if(rx_counter!=0(
x=getchar¢()
if(x=="g("

lcd_clears()
lcd_puts("Mode 1¢ ("
PORTB.7=0¢
PORTB.4=1¢
delay_ms(200¢(
PORTB.4=0¢
PORTB.5=1¢
delay_ms(200¢(
PORTB.5=0¢
PORTB.6=1¢
delay_ms(200¢(
PORTB.6=0¢
PORTB.7=1¢
delay_ms(200¢(

else if(x=="h("

lcd_cleart()
lcd_puts("Mode 2¢("
PORTB.4=1¢
PORTB.5=1¢
PORTB.6=0¢
PORTB.7=0¢
delay_ms(300¢(
PORTB.4=0¢
PORTB.5=0¢
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PORTB.6=1¢
PORTB.7=1¢
delay_ms(300 ¢(

else if(x=="m('
while(1(

lcd_cleart()
lcd_puts("Motor¢("
delay_ms(10¢(
if(rx_counter!=0(

} y=getchar();}lcd_putchar(' ');lcd_putchar(y¢(
if(y=="a(’
OCRO=0¢
else if(y=="b("
OCRO=100¢
else if(y=="c('
OCR0O=180¢
else if(y=="d("
OCR0O=253¢
else if(y=="p("

} x="p";break{:

else if(x=="k("

} lcd_cleart()
lcd_puts("Temp¢("
y=read_adc(0¢(
putchar(y(
x="p¢'
delay_ms(1000¢(
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else if(x=="p('

} lcd_clear();lcd_puts("Nothing");delay_ms(10¢(
OCRO=0¢
PORTB.4=0¢
PORTB.7=0¢
PORTB.6=0¢
PORTB.5=0¢
{
{
{

o O g agle (38l i) J5S 55 ol a5 (Asa sma ) Agal 511 2 68) Sall grali
D Al bl i Glld e 2y g Cajlall
function varargout = prog(varargin)
gui_Singleton = 1;
gui_State = struct('gui_Name', mfilename, ...
'gui_Singleton’, gui_Singleton, ...
'‘gui_OpeningFcn', @prog_OpeningFcn, ...
'gui_OutputFen', @prog_OutputFcn, ...
gui_LayoutFcn', [], ...
'gui_Callback', []);
if nargin && ischar(varargin{1})
gui_State.gui_Callback = str2func(varargin{1});
end

if nargout

[varargout{1:nargout}] = gui_mainfcn(gui_State, varargin{:});
else

gui_mainfcn(gui_State, varargin{:});
end
function prog_OpeningFcn(hObject, eventdata, handles, varargin)
handles.output = hObject;

guidata(hObject, handles);

function varargout = prog_OutputFcn(hObject, eventdata, handles)
varargout{1} = handles.output;

function s1_Callback(hObject, eventdata, handles)
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s=get(handles.s1,'value');
s=round(s);
set(handles.t2,'string’,numz2str(s));
s2 = serial('COM1', 'BaudRate', 9600);
fopen(s2);
if s==
fprintf(s2,'%s','a");
elseif s==
fprintf(s2,'%s','b");
elseif s==
fprintf(s2,'%s','c");
elseif s==
fprintf(s2,'%s','d");
end
fclose(s2);
delete(s2);
clear s2;

function s1_CreateFcn(hObject, eventdata, handles)

if isequal(get(hObject,' BackgroundColor'),

get(0,'defaultUicontrolBackgroundColor'))
set(hObject,'BackgroundColor',[.9 .9 .9)]);

end

function pushbutton3_Callback(hObject, eventdata, handles)
clear all

s2 = serial('COM1', 'BaudRate', 9600);

fopen(s2);

fprintf(s2,'%s','m");

fclose(s2);

delete(s2);

clear s2;

function pushbutton1_Callback(hObject, eventdata, handles)
clear all

s2 = serial('COM1', 'BaudRate', 9600);

fopen(s2);

fprintf(s2,'%s','q');

fclose(s2);

delete(s2);

clear s2;

function pushbutton2_Callback(hObject, eventdata, handles)

132



clear all

s2 = serial('COM1', 'BaudRate', 9600);
fopen(s2);

fprintf(s2,'%s','h");

fclose(s2);

delete(s2);

clear s2;

function pushbutton4 Callback(hObject, eventdata, handles)
clear all

s2 = serial('COM1', '‘BaudRate’, 9600);

fopen(s2);

fprintf(s2,'%s",'p');

fclose(s2);

delete(s2);

clear s2;

function pushbutton5_Callback(hObject, eventdata, handles)

s2 = serial('COM1', 'BaudRate', 9600);

fopen(s2);

fprintf(s2,'%s','k");

while true

c=fscanf(s2);

if ~isempty(c)
x=unicode2native(c);
set(handles.tt,'string’,numz2str(x));
break;

end

end

fclose(s2);

delete(s2);

clear s2;

() Ja

S92, 810 Deaia Cusny 59 3V 510 (e il elialy wSaill el 0 A Lad o shin
Tebn (e ol ada Jla ) a5 ¢ Aluliiill 330N e ASCI <o laall JLsinY
Lol

- 3lal) Jalada
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/ Schematic \

___ Arduino
pin 13

longer lead

SZ\‘ LED
= (light emitting diode)

resistor (5600hm)
(green-blue-brown)
gnd

~—  (ground) ()

N v

void setup()

{
Serial.begin(9600);

/I Set all the pins we need to output pins
pinMode(2, OUTPUT);

pinMode(3, OUTPUT);

pinMode(4, OUTPUT);

).

)

pinMode(5, OUTPUT
pinMode(6, OUTPUT

U

7

void loop()

{
if (Serial.available()) {

/I read serial as a character
char ser = Serial.read();

/I NOTE because the serial is read as "char" and not "int", the read
value must be compared to character numbers
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/I hence the quotes around the numbers in the case statement
switch (ser) {

case 'a":

for(int i=2; i<=6; i+=1)
triggerPin(i);
break;

case'b":
for(int i=6; i>=2; i-=1)
untriggerPin(i);
break;

case 'c';
triggerPin(5);
untriggerPin(5);
triggerPin(6);
untriggerPin(6);
triggerPin(3);
untriggerPin(3);
triggerPin(2);
untriggerPin(2);
break;

void triggerPin(int pin){
digitalWrite(pin, HIGH);
delay(100);

}

void untriggerPin(int pin){
digitalWrite(pin, LOW);
delay(100);

}
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. gxw\ C\ALUJ
s=menu('choose your state :', '1', '2', '3")
s2 = serial('COM1', '‘BaudRate’, 9600);
fopen(s2);
if s==
fprintf(s2,'%s','a");
elseif s==
fprintf(s2,'%s','b");
elseif s==
fprintf(s2,'%s','c");
end
fclose(s2);
delete(s2);
:(¢) Jha
5 LM35 (b aladily Jamally sadly 5l all A 53 Gelll geals s 1S L o s
ULl Loy} 53 pall Ay Gabil g 53 )01 300 Jeains Cumy 593 )Y 510 aladindy
530 IS L) (pe 5l padl s 2 Jlid a5 ¢ Aludoall 53800 e 3006 S Llaal
el ae Bl adl da o sl e a5 Al il dallas

/ Schematic \

Arduino
analog #+5 volts

pin 0

=~ TMP36
—&9 (precision
nd temperature
Sensor)

= o 0

const int sensorPin=A0;
int reading;

float voltage;

float temperatureC;
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int value;
void setup()

{
Serial.begin(9600);

}
void loop()

{
value=Serial.read();
reading=analogRead(sensorPin);
voltage=reading*5.0/1024;
temperatureC=(voltage-0.5)*100;
Serial.printIn(temperatureC);
delay(1000);

+ L) geali

% Find a serial port object.
obj1 = instrfind('Type', 'serial’, '‘Port’, 'COMG6', 'Tag’, ");

% Create the serial port object if it does not exist
% otherwise use the object that was found.
if isempty(obj1)

obj1 = serial(COM®G');

else
fclose(obj1);
obj1 = obj1(1);
end

% Connect to instrument object, obj1.
fopen(obj1);

a=menu('Start receive temp. from Serial Port :','Start','No');
if a==

% Communicating with instrument object, obj1.

fori=1:15

data = fscanf(obj1,'%s");

temp=str2double(data);

disp(temp)
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plot(i,temp,"q','linewidth',3);
hold on

grid on

pause(1);

end

end

fclose(obj1);

. (5) J4a

iasn bt ey oSl L) 5 g 53 )Y o Josi) J S 55 0 ey (Gl L o 583l
M‘SJ‘JMLILMGA‘%‘}QLQS

/~  Schematic

Arduing
pin 9

resistar
(2.2kohm)
Transistor
Basel P2NZ222A0G
<)

: susd ) el
int motorPin=9;
int onTime=5000;
int offTime=2000;

void setup()

{
Serial.begin(9600);
pinMode(2, OUTPUT);
pinMode(motorPin,OUTPUT);

}
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void loop()

{
if (Serial.available()) {
//read serial as a character
char ser = Serial.read();
switch (ser) {
case 'a":
analogWrite(motorPin,100);
delay(onTime);
digitalWrite(motorPin,LOW);
delay(offTime);

case 'b":

analogWrite(motorPin,200);

delay(onTime);

digitalWrite(motorPin,LOW);

delay(offTime);

}
}
}

Sl S g LS elly 5 Ludeall 2l s day SN tmitool 1Y (e 3ol o s

ALl 8 el V) Sl b tmtool Sy 3 sSaall 31030 J gea gl Sy 1 ddaadle

4 - TestB Measurement Tool = | E1| 3¢ |
File View Tools Desktop Window Help
@ | 2
Test & Measurement comL
4\ Instrument Control Toolbox Connedtion
(-2 Hardware -
7 Connection status to COML: Connected Cancel
3 serial
; Last identification request on 27-Dec-2012 20:33:52: No instrument was identified
- COM2 ;
- COMS Communicste | Configure | Session Log
-8 TCpp Sending data Receiving data
Eauor Datatype: | ASCI v| Datatype  ASCI
-2 Bluetooth Loz Pe
=3 GrB Data format: | %s\n ~| Dataformat | %c
& VISA Data to write: Size (optional):
- va 1 <[l :
- opBva esponse:
B TCPIP (vi-11) [ Evaluate in workspace before write
-8 USB
©# Instrument Objects
89 Interface Objects Action Data Size Format
Connecting to Serial-COML |
" Device Objects
- [4) Instrument Drivers
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Controlling Arduino Board
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Support Packages 4asiall ajadl V1,14
Arduino 10 Package <) 1 AY) s JaaYl daja =
Db DA (e S jaally aSail) 5 JBlall 5wl )l 2l AY) 5 Jlay) elaY andius
) el Y
Arduino Motor Package <\S jaally Saill da ja m
— i) Ll S jae) S el ¢ ) sl it Saill cillee 610y aadis
Clalasd 2 33U a5l e dassl 5 3e i (el g (s paall IS yae — 4 shadl) S jadll
(Ll 5 )l ) AY) 5 Jasy)

ULl das) g ghiga V) Jagai VY, Y .
B el e peall A Jreaty &8 ()
Dl 5 o DAY 5 JAad s 53 Y1 e (Y
4a) Arduino gt DA e 593 ¥ 5 ls e adiosrv.pde <ile Jreaiy ell oy
(IDE s 53,¥L Aalall sl
Sl iy 00,V Aalal) ol gl Adlialy 2y Ll e (Y

IDE Environment 43318500 48, jlally aail) Jilia cidilall (e gi 93 Wl aSadl) V¥, Y
MATLAB vs. IDE Environment

e yll Zalal) 50 Llaad 2l AY1 5 JAaY) el ol 2 (Say 5 ¢ Aleld ST G o
Be dS 2l 5 Jranill cdaa i)

AV ddlise by aa Jalaill) € L ALY (o agdll A s ST O 8 A0S o
o I3 g (8 dma gy shan
Baaall a jliiall ol DL -
kel 8 5T ey gl A -

YY) dalles ¢ gl Jala) Zlias 08 ) el sl p Ll Calie DL o
S aSaill alai aranal 5 celany) lSlaall aizall Ll Hll Cllual)

GOUlal) (8 Lyl Al (e g 93 L aSal) V€,
arduino(‘port’) Juaiy) sLi) e
ol ¢ i J saiaS diall praiall an¥l 33a3 ae g=arduino(‘port’) ! sl
‘workspace i3 YL Galadl &Y L o sl 5 ) o Jlaty)
>> a=arduino(‘comob);
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a.pinMode Ja_ ¥l bai juei @
S daa oS3 pin daY) Jast i Jeasil @.pinMode(pin, str) e aasid
TA

>> a.pinMode(11, output’);
>> a.pinMode(10,’input’);
>> val=a.pinMode(10);

>> a.pinMode(5);

>> a.pinMode;

Al UK g 3e) 1) o
: pin ) e 4aad Ll 3013 @, digitalRead(pin) oY) aasiul
>> val=a.digitalRead(4)

wwwww

s pin ) e 4l 40SY g digitalWrite(pin,val) <) sl
>> a.digitalWrite(13,1); # High
>> a.digitalWrite(13,0); # Low
ALl LS 530l all o
: pin 3 oo 4l 36058l g analogRead(pin) Y sl
>> val=a.analogRead(0)
. (0=1023) Jaall (parn dad AUl dmyis

val dedll Jias 5 pin ) e 4uad ) 41 g analogWrite(pin,val) <) aaaiul
(0 = 255) Jax (on 3508
>> a.analogWrite(11,90); # set pin #11 to 90
>> a.analogWrite(3,10);

Juasy) cl:.\s °
: pin A ge Juai¥) adaill delete(a) o) axdil
>> delete(a);
L sk oo JuaiDl Zlie aay 550,V 3 s palad) Jlabial) 23l JlaiV) adad axy
LA
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(V) Jhs
(VY=)12) +282A) ) 7 el e ladll (e J8 Jlans G il el Sl

a=arduino(‘com6");

for i=8:13
a.pinMode(i,'output’);
a.digitalWrite(i,0);

pause(1);
end
delete(a);
: (V) Jhs
w\.uaj\ JE \.AA‘;AEJ;:\M.J.G u.o)ncaw\‘ﬁﬂeu)}'é‘)\)ﬂ\hjdﬁgﬁc\)ﬂcnbf
.LM35

a=arduino('comg');
fort=1:15
reading=a.analogRead(3);
voltage=reading*5.0/1024;
temperatureC=(voltage-0.5)*100;
plot(t,temperatureC,™qg");

hold on

disp(‘Temperature is :');
disp(temperatureC);

pause(1);

end

delete(a);
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a:

/" Schematic \

Arduing
pin 9

Transistor
P2N2222AG

gnd

{ground) (-]

+5 volts __/l

arduino('com6');

a.pinMode(9,'output’);
fori=1:5
a.analogWrite(9,100);

en
de
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pause(5);
a.digitalWrite(9,0)
pause(2)

d

lete(a);
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Al Sl <l Al Jadas

dadda Y,

Gl a8 sl gl )bl Glea 8 saddia) daliaall @1kl o adiein duadll 11
oy Al Bl ol sill o dal (e LA el s e izt ol Gag ¢ aiusal) Ll
a0 s el J pua

(JsY) g S 0 g3l8) 3 0al) k&S Judas ¥, 0,0
YiuVi+ YoVo+  + YV =21
Y Vi+YoVo+ 4+ YV =311
YmiVi+ YmaVo + YoV =5 In
[Yiivli=[11 > [vl=[Y]"li]
p Jlia

Al I Rl 5l dhal) i 58 alay) o slladl)

20 Ohms

s il e i 0 6 Gl
- +V1 V3

10 20 5=0 - 0.15V; -0.1V, —0.05V3 =5 ) 33l

Vo=Vy Vo VoV
7 V2 2TV

2422200 > 0.1V +0.145V,-0.025V3=0 @Y sl



BoALBTR_5-0 > -0.05V, —0.025V, +0.075V5 =3 ¥ sxall

20 40
0.15 —-0.1 —0.051"; 5
-0.1 0.145 —0.025]|V>|=10
—0.05 —0.025 0.075 11V, 2
.. B M-file bl GO A 4K o) e pall 3 &I (G Ko g
clc
clear

Y=[0.15-0.1 -0.05; -0.1 0.145 -0.025; -0.05 -0.025 0.075];
1=[5; O; 2];
fprintf('Nodal Voltages V1, V2 and V3 are: \n')
v=inv(Y)*l
Gl ey Lle Uiliaa 1 il

Nodal Voltages V1, V2 and V3 are:
V et

404.2857

350.0000

412.8571

(ualﬂ\ A g S 0\9.'\@) dolall culdla Jalan ¥y, 0 Y
Lol + 2y + Zysls + |+ 240l =3V,
Lol + 2yl + 2313+ | +Z50l,=3V,

anll + Zn2|2 + Zn3|3 + + Znnln = Z Vn

[Zlu1=[v] > [l=[z]"[V]

s Jha

dgal) auia e Sl AeUainl) alag) &3 (e Rg dagliall yie jlall Ll dad Clus o slladll
zoa gall JSAIL A gall 3 )plall lld g ¢ (10V)
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D AU JSA o LS lala) Julasy

ey
I l 10 Ohms , 15 Ohms
<+>10V 50hms ¢/
" )
|3
30 Ohms %SOOhms
&/

1|l—

10(I; - I;) +30(I;-I3) -10=0 401, - 101, -30I; =10 ) il
10(12‘11)"‘1512 +5(12 _13) =O 9 '10]1"'3012 ‘513 =0 ZM\

30(I3-1,) +5(Is —I,) +30[;=0 >  -30[,-5I,+65[;=0 34l

0w ][]

.. SUlS M-file —aleS QL) 8 4SS Al aa pall 2 KU (5 60 g

clear

clc

Z=[40 -10 -30; -10 30 -5; -30 -5 65];
V=[10; 0; 0];

I=inv(Z)*V;

IRB=1(3)-1(2);
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fprintf('The current through R is %8.10f Amps \n', IRB)
PS=I(1)*10;
fprintf('The Power supplied by 10V source is %8.10f watts \n', PS)

Gl aa Lo Uloan ) il

The current through R is 0.0370370370 Amps
The Power supplied by 10V source is 4.7530864198 watts

Sheall (g5t Y e ) A gheaall (o eabiall 2 aaail i) 38 aadio
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A ghiall alial) doUainy) €,9,9)
deall R 5 2]l auie da glie Ry Cams i gl JSAEIL () agad) e Lial (2 00

|||——

Vs.RL, V2 VERL

Rs+Ry, LR, 7 (Rg+R1)2

V, = Dol 2 agall {5 e aladil

deUain ) Aales (3 48Ul dpalac Y1 Aagll Udass ) Jasdl 4 lie dagdll o J gaall
s ot jiall (o gl @il Jrady B e slaall danilly 5 2 Y

dP; _ (Rs+Rp)*Vs— V&R (2)(Rs+Ry) N dpPy,
dRj, (Rs+Rp)* dRj,

R, =Ry 3 shall 4 5lua lelaa 2y 3 A ) A8 Loy

=0

Ga gl Al lag Gl g Al ganll & Z8UN) 3053 g agal) 5uad 381 pal OBl aladiind (e

Jasl)
'Find' function LG A

=




s Jlia

sy sthall g ¢ aslsb€on I v e i Jaall G glie dad o) (i jail 5 a1 5 Al
R, =10KQ Leaie Jaall o aliall delhinl) saa ¢ Jaall b dellain] &y

+ IS M-file CileS L) b 4S5 s aaall 2SI

clc
clear
vs=10; rs=10e3; rl=0:1e3:50e3;
k=length(rl);
fori=1:k
pI(i) = ((vs/(rs+ri(i)))"2)*rl(i);
end

dp=diff(pl)./diff(rl);

rid=rl(2:length(rl));

prod=dp(1:length(dp)-1).*dp(2:length(dp));

crit_pt=rld(find(prod<0));

max_power=max(pl);

fprintf('Maximum Power occurs at %8.3f ohnms \n', crit_pt)
fprintf('Maximum Power dissipation is %8.5f Watts \n', max_power)

plot(rl,pl,'r-*")
title('Power delivered to load')
xlabel('load resistance in Ohms')
ylabel('Power in Watts')
: Gadaill amy Lle Uilias ) i) |
Maximum Power occurs at 10000.000 ohms
Maximum Power dissipation is 0.00250 Watts

Power deired to laad
T
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dadia V,Y, V)

il Ao Jgeandl sanal) JalSilL i s o stiiall Hlall iy G aie dulal) 2a &

23 51 Jlaad Lely gaty clld g ghal) 2855 <ol jlall Jalasil @lld amy (5 phatin deUatied Auda )
Jal (e i ggadl o adiain 3aw Wl 3 Al Jad 6 gl € il gy Al Gy (g
ags (8 S )50 Led O sS QL) (85 58S ol gy (i 5l LN 5 3 il s
bl

G glital) Ll <l lal 5 jEtiaal) Adladl ddja ¥, Y, 0 Y

it)

&
v(t) = V,.cos(wt + 0y) i(t) = L,,. cos(wt + 6;)
Voms= |2 Iy v2(0)dt fons= (217 12 (0t
Voms= =2 L=

The average power dissipated :

= 2 [T 0(©)i()dt = Vg LmsCOS(By — 6))

The power factor :

pf = V; = cos(6y, — 6,)

The complex power,S, is :

S=P +jQ = Vrms-Irms-[COS(HV' 61) + jSin(GV' 91)]
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‘quad & quad8' functions

aalall l&.}aa]b @U Lﬁy Jalsal) ;\ﬁ‘\ d;\ ) an,am\ Q_.g.dl.m gmw\ Jﬁﬁ
D cpill
b
q= [, funct(x)dx
quad('funct’,a,b,tol,trace)
quad8(‘funct’,a,b,tol,trace)
funct QOlall 8 48y yad o5 LS Ul
a JalSall Laall 2aall Fagal)
b JalSall Ulal) Fpaal) 2asdl)
tol 82l Jal (e Lo 7 samsal) a1 3 5aa
Fpm) bl 1ad Ll
trace Ledindi (S 5 JalSill s ) 43lS) Jpatil
G phall 4 ghie e dad gl
Azl yiY) A s dagdll ()
: Jha

v(t) = 10.cos(120mt + 30) i(t) = 6.cos(120mt + 60)

Sl 5 Ao U] Jaelae Gy 5 gil) Adanll) Aol g A8Ual Adans ol Aagill apans o gllaall
byl Bdal oy Ll

: Salls M-file cale & Sl e yall 5 o0 (S @l Jal (g

v_int=quad('voltage1',a,b);
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v_rms=sqrt(v_int/b);
i_int=quad('current1',a,b);
i_rms=sqrt(i_int/b);
p_int=quad('inst_pr',a,b);
p_ave=p_int/b;
pf=p_ave/(i_rms*v_rms);
p_ave_an=(60/2)*cos(30*pi/180);
v_rms_an=10/sqrt(2);
pf_an=cos(30*pi/180);

fprintf('Average power, analytical: %f \n average power, numerical: %f

\n', p_ave_an, p_ave)

fprintf('rms power, analytical: %f \n rms power, numerical: %f \n',

p_ave_an, p_ave)

fprintf('Power vactor, analytical: %f \n power factor, numerical: %f \n',

pf_an, pf)

SIS a5 Ly dala clile b LS (e a3 A5 o) 53800 Lianiiad Ll el pall 8 sl

function vsg=voltage1(t)
vsq=(10*cos(120*pi*t + 60*pi/180)).A2;
end

function isq=current1(t)
isq=(6"cos(120*pi*t+30*pi/180)).72;
end

function pt=inst_pr(t)
it=6*cos(120*pi*t+30*pi/180);
vt=10*cos(120*pi*t+60*pi/180);
pt=it.*vt;

end

Average power, analytical: 25.980762
average power, numerical: 25.980762
rms power, analytical: 25.980762

rms power, numerical: 25.980762
Power vactor, analytical: 0.866025
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power factor, numerical: 0.866025
el dguliiia ()5S il b daad ) dbilail) 28 Ll alasinly 43l aas Ml
Jshal) AEDED g dsalal) Guglital) Ll il la ¥, Y,
(1) JGa

JSJL\ S\Mj,d\ oJ\ﬂ\ Lt:\.ﬂ uSﬂ

1/G10C,)

IL

AN

R, j10L, v, oL
AAA Y\ SN Y\ g
v1
¢

() v, =8/5° SR § R, Vs

o

R,=200Q R,=100Q  R;=500Q

L,=4H L,=8H C, = 250uf
w =10 rad/s
----- zoAN Sis A s alsh clua G glhadll
VamVo) , (avy) | V) _ g -
Ry J10L Yeir0e)
ohy) o ) GoVs) _ Y 5]

j10L; Ry  j10Ly

ﬁ + (YS_VZ) + gV3_V1) - O Y-' ww\
R3 ]10L2 /]10C1

LAl A iad) e Jian Lginati sale) 5 3 AN AN ¥ alaall palic (a5 day g
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0.05 —,0.0225 j0.025 —0.0025 4 04,15
j0.025 0.01 —0.0375 j0.0125 V5| = 0
—j0.0025 j0.0125 0.02 —j0.01|LV; 0
... A8 ghiadl) Ja iy
clc
clear

Y=[0.05-0.0225% 0.025%j -0.0025%j; 0.025%*] 0.01-0.0375% 0.0125%j; -
0.0025% 0.0125% 0.02-0.01%j];

c1=0.4"exp(pi*15%j/180);

I=[c1; 0; 0];

V=inv(Y)*l;

v3_abs=abs(V(3));

v3_ang=angle(V(3))*180/pi;

fprintf('Voltage V3, magnitude : %f \nvoltage V3, angle in degree : %f
\n', v3_abs,v3_ang)

Voltage V3, magnitude : 1.850409
voltage V3, angle in degree : -72.453299
v3(t) =1.85cos(10t — 72.45) v

(2) Jba
e S JSEL Gl o) siall e aUail) Lgal (S5
10/eev 1+ j1 Ohms 5+12 Ohms

,_'()\‘ e | aAe.| ]
L L |

e ———

11041200V

e, e |

5-j12 Ohms

o B

110/120°v 1-j0.5 Ohms
Tt

-\

Van, Van , Ve Aoshll @l gl clua G glladll
Dt Casd S O 5l alaaiuly
11020 = (1+)), + (5 + 12j), = 11020 = (6+13j)I;
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1102-120= (1= 2j)l, + (3+4j), >  1102-120 = (4 + 2j)I,

1102120 = (1-0.5)); + (5-12j)l; > 1102120 = (6 — 12.5j)I,

6+j13 0 0 I 11040
0  4+72j 0 ] H= 1102 — 120
0 0 6-—j125llLl [ 1102120

[I] = inv(Z)*V
Van = (5 + 12j) 1
Ven = (3 + 4j) I
Ven = (5 - 12j)15

o bl el

clc

clear

Z=[6-13% 0 0; 0 4+2% 0; 0 0 6-12.5%)];
c2=110%exp(j*pi*(-120/180));

c3=110%exp(j*pi*(120/180));

V=[110; c2; c3];

| =inv(Z2)*V;

Van=(5+12%)*I(1);

Vbn=(3+4%))*I(2);

Ven=(5-12%))*1(3);

Van_abs=abs(Van);

Van_ang=angle(Van)*180/pi;

Vbn_abs=abs(Vbn);

Vbn_ang=angle(Vbn)*180/pi;

Vcn_abs=abs(Vcn);

Vcn_ang=angle(Vcn)*180/pi;

fprintf('Phasor voltage Van, magnitude : %f \nphasor Voltage Van,
angle in degree : %f \n', Van_abs, Van_ang)

fprintf('Phasor voltage Vbn, magnitude : %f \nphasor Voltage Vbn,
angle in degree : %f \n', Vbn_abs, Vbn_ang)
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fprintf('Phasor voltage Vcn, magnitude : %f \nphasor Voltage Vcn,
angle in degree : %f \n', Vcn_abs, Vcn_ang)

D Gkl aa lgide Ulias ) sl
Phasor voltage Van, magnitude : 99.875532
phasor Voltage Van, angle in degree : 132.604994
Phasor voltage Vbn, magnitude : 122.983739
phasor Voltage Vbn, angle in degree : -93.434949
Phasor voltage Vcn, magnitude : 103.134238
phasor Voltage Vcn, angle in degree : 116.978859

ASLEl) &l jraa £,Y,00

y(t) z oA x(t) d3o L Audad ASuh pay KA

linear

x(t) network

20

(a)

linear
network

X(g)et — — Y(s)e*

(b)

Foloalil) Alsbaadly A0l 30 L a5 Jaal o3 Jiiad oSy

d™y(t) d" " y(t) dy(t)
+a,_ + ... +a +a t) =
d™x(t) d™1x(t) dx(t)
b + + ... + b + box(t
N L"_t..};
Adds Sl S @ Apq,.nnn. .. e POy N0 NP b,

Agloalitl] Aaleall muad LY (5 sie ) JEYL
(a,s™+a, {s" 1+ ... +a,st +ay)Y(s)est =
(b, s™ + by _ys™ 1+ L. + b st + by)X(s)est
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JAL (558 Apladl) A e juay (A Al ol Jull
Y(s) _ bys™ +bm_15""' + ...+ b1s' + bg

H(S) - X(s) AnsS™ + an_qs™ 1+ ... +aisl+ag
Sl & e Jans A8l a3l s yisale b
k(s—z1)(s—22)....(5S—2Zm) 21 ) ™

H(s) = = + + ... + + k(s

Q) (s—p1)(s=P2)wwen(S—Pn)  S—P1 S—D2 S—Pn Q)
ASE 5 Qlladl : pypy Pn
Al il 9y 0 2,25 Zm,
- adas M

* dalall Z\Juwaaj\é\jggﬁ\} residue c_;l_“d\

[r,p,k] = residue(num,den)

(1) Jue
45*+3534+652+10s+20
s%4+2534552425+8

D obbe S8 el sl (3 8 Jal

H(s) =

num=[4 3 6 10 20];
den=[125 2 8];
[r,p,k]=residue(num,den)
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[T LS B % R %
[T R T )
[ T L% B L% R %

w1 o

. 6970
.6970
.8030
.8030

I+ 1+
R e

[ R I ¥

L01711
.01711
95061
95061

-]

[1=%
[

-1
wow Ry R
[T R I ]
[ ¥ B Ve Y %
|

[ ]

D ALS el il Sl IS5 33 al) (S
[num,den] = residue[r,p,K]

a5 (Jasall) 2 gandl 538 COlalae Jiay J Y1 ¢ Galiadia (s & dagilll ) S g
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(B saal) 3

(Y) Jlie
s JSANL Al 5 lall
H(s) = 228 5,80 s aa i -

Vs(s) ) )
H(s) A8l ai il g5 lad) as o) =Y

, (1) 258 v () = 10e~3tcos(2t + 40) JS 13 -Y



clear
clc

3H 6 Ohms

V (t
Val®) @ g 2 Ohms %4 H A

s dall
S5 lall palic mual 3L (5 gl syl
3s 6
N AN =
Vo(s) _ Vo(S)Vx(s) _ _4s [2]l(6+45)]  _ 4s%+6s
Vs(s) Vx(s)Vs(s) (6+4s)[2]|(6+4s))+3s] 653+2552+30s+9
s ol S

V=V,46 — V; = 10240
S=0+jw — s=-3+2
Vo(s)=(10£40)H (5)s=3+2;

il ol 501 5 LB sl dad (e (D) D all Al axiivsis ¥

num=[4 6 0];

den=[6 25 30 9];
disp("The zeros are : ')
z=roots(num)
disp('The poles are : ')
p=roots(den)

s1=-3+2%j;

n1=polyval(num,s1);
d1=polyval(den,s1);
vo=10*exp(j*pi*(40/180))*n1/d1;
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vo_abs=abs(vo);
vo_ang=angle(vo)*180/pi;
fprintf('phasor voltage vo, magnitude : %f \nphasor voltage vo, angle
in degrees : %f\n", vo_abs, vo_ang)

+ Gkl e Lggle Ulas i) il
The zeros are :
Z:

_\’Onnn

The poles are :

p:

-Y,YYoy

=) 4O e nn

- ,20\ ¢

phasor voltage vo, magnitude : 3.453492

phasor voltage vo, angle in degrees : -66.990823

DA OsSdadmll g
v, (£)= 3.45¢~3tcos(2t — 66.99)

dgaa 4l ety 0, Y,
+ Aalaally i 3_LEY Jal) ol alall Raall Lass

H(s) = Y(S) _ bmS™ + byp—18S™ 1+ ...+ bist + by
X(s) AnsS™ + an_1s™ 1+ ... +aisl+ag

DB yaga ds.i@\jﬁ

“ e ‘)..L)ASG.SIJA _

— Ky
HLP (S) B s2+Bs+w?
&0 S e -
— K;s?
Hpp (S) B s2+Bs+w?
Jae iyl mlie -
— K3s
Hpp (S) B sZ+Bs+w2
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Jawe pie i o -
K45%+Ks
s2+Bs+w?

Hgr(s) =

A

-

<ol ky,ko ks, ky,B, and wy

T 1{& SR, Tn j’.% 0= DR,
paiiie ) )5 g ye e A ey
B
] i L—{L
v, ira ‘ 2~
i

Jae el el e
Al Al B s Wasiud 13 ¢ Aawall Jaall 5 LaY AN Alatl A G il lasay)
H($) s = M(w) 20(W)

Mw)=|H(Gw)| & 6(Ww)=2sH(w)

skl s il L) e Jaass 2o il Ll (w)

sb2i sy freqs @ s @Ol 8 el Al aladiuly Ol jaall sda Ao J pasl) WiSay

hs = freqs(num,den,range) ; JSAL A ddal) dxpall
num =[bp,bmg ....... b1 bo)
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den =[a,ap1 ....... aq ao)
A gyl Al 2 53l Jsw 1 range
Aoasall Lapally a0 yill Alaiul) : hs
: JBa
ORI gl 30 sl (e

R
_Vo(s) _ ST . :~ ] “ i
H(s) = Vis) 52+s%+% ek el al
ety UG ow [ = 5H, C =1.12pf, and R = 10000Q ¢ Liale 13 -¥
A2 il
(».&)SL%U.U‘ t_u;,p.uggﬂ\ ).\:C\S\LqR: 10003.«;@\3.4,}31.\1:;\3\ -y

@ v SR V(0

H(S) — Vo(S) — R _ SCR

Vi(s) R+sL+ % S2LC+SCR+1

Dl dal (e ML i Y1 5
1=5; c=1.25e-6; r1=10000; r2=100;
num1=[r1/ O];
den1=[1 r1/1 1/(I*c)];
w=logspace(1,4);
h1=freqs(num1,den1,w);
f=w/(2*pi);
mag1=abs(h1);
phase1=angle(h1)*180/pi;
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num2=[r2/ 0];

den2=[1 r2/1 1/(I*c)];
h2=freqs(num2,den2,w)
mag2=abs(h2);
phase2=angle(h2)*180/pi;

subplot(2,2,1)

loglog(f,mag1,".")

title('magniture response R=10K")
ylabel(‘'magnitude’)

subplot(2,2,2)

loglog(f,mag2,".")

title('magniture response R=1K")
ylabel('magnitude’)

subplot(2,2,3)
semilogx(f,phase1,'.")
title('phase response R=10K")
xlabel('Frequency,Hz'")
ylabel('angle in fegrees')

subplot(2,2,4)
semilogx(f,phase2,'.")
title('phase response R=1K")
xlabel('Frequency,Hz'")
ylabel('angle in fegrees')
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RC 303 (& 3 _jtad) ) Al ja 1, ¥, 1

CaiSall ay y5 die agal) -

Ayl

= C V. (1)

S R

C dvy (1) + Vo (1) =0 > dvy () + Vo (1) =0 >
dt R dt CR

e @@l 7 =RC EERES
LSl g i die dgadl Alalee Jiai 3_a ) Aaleall

A (ad die agall -

C dvy (1) + Vo (t)— Vs _
dt R

(\)d\_m
C=10uF o s i ¢ Sl ol Al b
- R=1KQ
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- R=10KQ
- R=0.1KQ

Matlab Script

c=10e-6;

r1=1e3;

taul=c*r1;

t=0:0.002:0.05;
v1=10*(1-exp(-t/taul));

r2=10e3;

tau2=c*r2;

v2=10*(1-exp(-t/tau2));

r3=.1e3;

tau3=c*r3;

v3=10%(1-exp(-t/taul));

plot(t,v1,™ t,v2,'0',t,v3,'+)

axis([0 0.06 0 12])

title('Charging of a capacitor with three time constants')
xlabel("Time, s')

ylabel('Voltage across Capacitance')
text(0.03,5, " for R=1 kilohms')
text(0.03,6, 'o for R=10 kilohms')
text(0.03,7, '+ for R=0.1 kilohms")

) .:~S !\LJS-\:“.. ds-ﬁ,j
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“oltage across Capacitance

12 T T T T T

08 p+tttttttttttrypgdsrss .
#+ ¥

_*_-*-
+ o F
ar + .
.*.
* + for R=0.1 kilohms
*
G o for R=10 kilohms -
.*.
* for R=1 kilohms
*
4+ o] .
o O
* OQOOD
C,C'

g0

2ry oo T

C.C'
OO
]
DD
[
U*O 1 1 1 1 1
0 0.01 0.02 0.03 0.04 0.05

Time, s

Charging of a capacitor with three time constants

0.06

Sl i e ) S WS Ty ST e 3 AN il LS il i o) JSEN

(V) Jhe

5 ¢0.55 il (s ye 5 5V JUaall Led day ja 3 HLAL ani 4 JAall aga ¢ Al 3 )lal1 &
D adall YW dal e vy 7oAl s a )l € C = 10 pF A S
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R=10.000Q -
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Matlab Function

function [v,t]=rceval(r,c)
tau=r*c;
for i=1:50
t(i)=i/100;
v(i)=5*(1-exp(-t(i)/tau));
end
vmax=v(50);

fori=51:100
t(i)=i/100;
v(i)=vmax*exp(-t(i-50)/tau);
end
end
s 5 S
ey (ST AUl s Gady U (5 9 (53 M-file ale dand gy

Matlab Script
¢c=10.0e-6;

r1=2500;

[v1,t1] = rceval(r1,c);
r2=10000;

[v2,t2] = rceval(r2,c);

plot(t1,v1,+r',t2,v2,"k")
axis([0 1 0 6])
title('Response of an RC circit to pulse input')
xlabel("Time, s')
ylabel('voltage, V')
text(0.65,5.5,'+ is for 2500 ohms')
text(0.65,5.0, is for 10000 ohms')
@ikl @)ﬂ\j ol (s ue.g(d&.ﬁb Q:\,\A\) GJL‘J\ Jal
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voltage, W
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Response of an RC circit to pulse input
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Al aadii 0 <t<ls dal e -

Rt t
i(©)==(1-e")=04(1-e"@)

7,=L/p =200/100=2s

it=1s iballye -

i(t)=04(1-e7%) =1,

t—0.5
=

2

i(t) = Lpax e )

Matlab Script
tau1 = 200/100;

for k=1:20
t(k)=k/20;
i(k)=0.4*(1-exp(-t(k)/tau1));
end

imax=i(20);
tau2=200/200;

for k=21:120
t(k)=k/20;
i(k)=imax*exp(-t(k-20)/tau2);
end

plot(t,i,'0")

axis([0 6 0 0.18])
title('Current of an RL circuit')
xlabel('time , s')
ylabel('Current, A")
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Current of an RL circuit
0.18 T T

Current, A
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s Aol e Joan Aisall Alslaall dlialiay

dvs(t) _ L d?i(t) +R di(t) N i(t)
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Matlab Script

A=[1 40 1000];

p*+af+b=0 + ISl Aalaall 238 LUK Say

a=R/L b=1/LC ‘L‘:‘A

B=y,9 sl o b Usew agle Jpanll (Ko dalaall ) 53a
05 AL Al Ja o
lh(t) = Alealt + Azeazt +A3

: Jha
DOl sl Al 5 lall
L=10H, R =400 Ohms and C =100uF

di(0)

v (t) =0 i(0)=4A and — =15 Als

() Dkl Aay) o gllaall
- dall
L ililed) G p () = 0 Jaa

_d2i(t) N 400 di(t)

0
dt? 10 dt

+1000i(t)

B2+ 408 +1000 = 0

Alaladd) 038 ) sda alayl (Sa ML Alasiuly g

root_A=roots(A)
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i(t) = e 2%%(A;cos(24.4949¢t) + A,sin(24.4949¢t))

i(0) = e™%(4;,+4,(0)) > A, =4
di(0) _ _ -
e 2449494, - 204,=15 > A, =3.8

@2“(%05(24494%) + 3.8sin(24.4949¢) Al

Sl b el s i e Jpeaad) dal e GaGY @l sat Al (e
sl e de sanal QLY Jisad G JUU Jgaall 5 lagas
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Laplace Transform Pairs
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Aphaall e AdaBy puie e dal e LeSidai (S -

Agad )l Jslall dadle -
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o LS o8 (g o t KI5 Ay yaa s &y praal B jaie Lo dad LA o kil o3 aaial Cus
Lasie alill > 3 Al jal t e S
e oall allaill 53 g ¢ alaill Jan s g ¢ Aladl e x O Lica i o) ale (S g

LSS ol LS
x(t) = Ax(t) + Bu(t)
y() = Cx(€) + Du(t)
0y (6) X1 (8) ney
Uy (t) x5 (t) Y2(t)
w) = . x@©)= . y(t) =
11y () xn(0) Ya(®)

Al 5 e et i gian A B, C & D (e S s
¢ Jla

(38 z A 5 aals dan) Al dplalal) Adibaall ade el oSl aUas Sl
4 3 2
dy®) L 2d°YE) L ,dVEO  gdy 2y(t) = 6u(t)

dt* dts dt2 dt
s dall
x1(t) = y(t)
_d dxq(t) _
X () = =2 = === xy (1)
_d%y _ dxp(t) _
x3(t) = Tz o # = x,(t)
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s and Jhgad) (i sUamall Aslaally 31 iV alaall iy gy
X, (1) = 6U(t) - 3x,(t) - 4x3(t) - 8x,(t) - 2x, (1)

sy Jull g
E2 (t) ] 0 1 0 0 7[x:() 0
x,){_|0 0 1 0 [[x2(8) 0
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D allaill 2 53 Adlae Ll
y(t) = Cx(t) + Du(t)
s s
x1(t) = y(t)
DO
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D=[0]
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dvy(t) _ « 1 1 W, + V2o, Vs
dvz(t) _ 1 V2 il
dt C,Ry L CyRy,  Cy
dii(t) _ V2 Rzl
dt L L
T A8 gaal)l JSE5 3 AN ADEN YAl (e
- 1 1 1 .
. —( 0 1
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. 1 1 1 C1Rq
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8L Ao L 13 5 Aboaliil) i abaal) Ja 48] U i UL 8 dalic) ODE il sill

Al

 aulasinl 1485 ode gl

Alaalall Yaleall Anaell Jodall Y 0de23 & odeds ;e Q3L i Slla

Aaalie )

st gl dapa Ao dolaliil) ciValeal) dlalSa 6 alill 138 adiey - 0de23 sl
AN 5 408l 48 jell e (Runge-Kutta)
il dalall dipuall

[t,x] = ode23(xprime , tstart , tfinal , xo , tol , trace)
Ut il dia oAbl ciValeall ALlSa b alil) 138 adiey 1 0de45 il
Asalall g Aol A yal) e s Lia
il delal) dagpuall

[t,x] = ode45(xprime , tstart , tfinal , xo , tol , trace)

Gl S ¢ Abalail) Alalaall (g gmg (o QO i 2 A @l ol 2 xprime
Aatilly aad () Alal) pladis £ e Altaels lld 5 Fuiall Allal) plad o
xdot z Al
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el el ey ; tstart

Jel&ill elgiil (y 1 tfinal

ERPBYPAN glei:xo =

ol 48 aaas Leiagls 5 Lellea) (S5 45 LA ol

() )d\_m
sisiaay) sl s 1V, = 10V, R=10000Q, € = 10uF ol wasil Gl JSEN
SA ) g skl S35 ) (0) = 0 Of =8l ¢ (020ms) o z A

s dadl
s ddalaal) iKG
C Avy (t) + Vo (t)— Vs _ 0
dt R
P i

Lol =% _ 2= 100 — 10v,(0)
dt CR CR
D il Jall alayl S A Astaal) g
t
v, (t) = 10(1 - e~ )

Matlab Script

t0=0;

tf=20e-3;

x0=0;
[t,vo]=0de23('diff1",t0,tf,x0);

v0_analy=10*(1-exp(-10*t));

subplot(1,2,1)
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plot(t,vo,'b")
title('state Variable Apptoach')
xlabel('Time, s")

ylabel('Capacitor Voltage, V')

grid

subplot(1,2,2)

plot(t,v0_analy,'b")

title('Analytical Apptoach')

xlabel("Time, s')

ylabel('Capacitor Voltage, V')

grid

Matlab Function

function dy = diff1(t,y)
dy = 100 - 10%y:

end
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Aoy glbdl s R=10Q, L =1/32H, € =50pF ; of aa s of . JSEI0 Al 5 lall
) e 48 5 it R () sl Aad
v,(0)=20V  i;(0)=0

t=0

>;

s C) R§ Vit L

s dall
dig(t) _
L8O =y 1)
CdL(t)+iL+vC(t)-15=0
dt R
: QYJLMS\ J:a..}u:\l_lj
dig(t) _ ve(t)
dt L
dvc(t) —Is_u_ ve(t)
dt C C CR
L ol Ll
xq(t) =i, ()
X, (t) = v ()
F e Al Jiasid

x, () = 2, (8)
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y I 1 1
1) = £ - 2 (0) - 2o 2(0)
Aanal) Qlialatl) Y aleall LlainVL QLWL m-file cale LUS GV Sa
function xdot=diff2(t,x)

is=2;
c=50e-6;
L=1/32;
r=10;
k1=1/c;
k2=1/L;
k3=1/(r*c);

xdot(1)=k2*x(2);
xdot(2)=k1*is-k1*x(1)-k3*x(2);
end

t0=0;

tf=30e-3;

x0=[0 20];
[t,x]=0de23('diff2',t0,tf,x0);

subplot(2,1,1)

plot(t,x(:,2))

xlabel('Time, s)

ylabel('Capacitor voltage, V')
text(0.01,7,'state Variable Approach’)

t2=0:1e-3:30e-3;
vt=-6.667*exp(-1600*t2)+26.667*exp(-400*t2);
subplot(2,1,2)

plot(t2,vt)

xlabel("Time, s')

ylabel('Capacitor voltage, V')
text(0.01,4.5,'Result from previous Example')
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+ Al gl ) (S B aladinly anll Jal e
clc
clear
num=[2];
den=[1.05e-4 1];
w=logspace(1,5);
h=freqs(num,den,w);
f=w/(2*pi);
mag=20*log10(abs(h));
semilogx(f,mag);
title('Lowpass Filter Response')
xlabel('Frequency,Hz'")
ylabel('Gain in dB')

Lowpass Filter Response

Sain in dB

A0k i

_15.3 L .......l1 L .......l2 Ll Ll

10 10 10 10° 10 10
Frequency Hz
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Oy Ao sana A (e A0l 5eSH Gl Slall oany 3Sa A 3O A8 gaicall ciUaladall
ALY

(V) Jba
Luall 3HLEY) S el gl il A 0 g (sin) dwall @ sl e 220 aes
. Al
DA ealiall LY B 13 8 2lias
.sinwave 3L axia -)
.SUM gan paic -Y
Scope A3l 5 LaY) IS lelY Jleh) juaic -V
1ad Cua ¢ pealiall 038 (o peaie JS Gailiad s yealiall o3 Gy ) JSAD
¢ 0 A8l Lge Jebeil) o3 gl Jal 5L

Out = Amp*sin(Freg*t + Phase) + Bias

s daandll DA (e L) Adaall ol HLEY) aae 33l ) (S sum aeadl 5 5L3) Ll
B3 yall Jaall aae 2y (4) aeadl &l L) aslaaly Wb g List of signs
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B untitled1 ® =8 =

File Edit View Simulation Format Tools Help

D FEHS| $BB | 4|22 » =00 [Nomal NBERS D REE®
@
‘
¥ Source Block Parameters: Sine Wave % 1% Function Block Parameters: Sum =)
Sine wave

Sum

Output a sine wave:

|J| Addor subtractinputs. Specify one of the following:
(1) = Amp=Sin(Freq=t+Phase) + Bias i) ::iri;mtammg + or - for each input port, | for spacer between ports (e.g. >|§|
Scope

Sine type determines the computational technique used. The parameters in the two D) scaloe; o= 1y specifies e pumbenof Kiput ports to be summed

types are related through: When there is only one input port, add or subtract elements over all dimensions or

one spedified dimension
Samples per period = 27pi / (Frequency * Sample time)

Number of offset samples = Phase = Samples per period / (27p) Main | Signal Attrbutes | ‘

Icon shape: d =
Use the sample-based sine type if numerical problems due to running for large times gl i ]
(e.g. overflow in absolute time) occur. | List of signs:

Parameters L & LLL ARE 8 *
2 Sample time (-1 for inherited): '
1

[ [odkds Y

Sine type: Time based [+]
Time (8):[Use smulation time [=]

Amplitude:
1

Bias:
0

Frequency (rad/sec):
1
Phase (rad):

0

Sample time:
0

[ o Jl e J[ pee JJf

RO )

scalar_>= 1 _specifies the number of input ports to be summed.
When there is only one input port, add or subtract elements over all dimensions or one specified dimension -

Showing: Simulink/Commonly Used Blocks

4 Jaadl 3y o3 apaal) =3 gaill ) AL puslial) (e yeaie (o dilia) (Sas
W =i (add to .....) JUaS & e el il 3L paiell e haxally
il paiall (5 a3 3038 (model) 4ada

G (b il nd AUS) i) 3y 5 jeaie gl e siall (S
o skl e la Y A5 Hhall sdgs ¢ Adlall el & sl
_J..A.'ud\

Al 0 paall e LS Gl 5 Lgman 31 pall gl i JLEY) e Joamily (V) 250

Al 5 LY A8 Amp. Freq. Bias
| 1 2T 0

1/3 3%
1/5 5%2m
1/7 7%2m
1/9 9*2m
1/11 11*2m 0

JAladl dae () K s sum aeall paie JAlae 2e e Bl o g8 @lld aay
Shsall g e b iS5 L (6) 138 Lillie s 4] ATl i LaY) aaed (5 sbne
A dae s Jaa D (38) ge Jakad g (| +4++++4+) U 3 L List of signs
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190



File Edit View Simulation Format Tools
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v \ Scope

¥ Jelslf 43, 4l

Sine Wave5b

Ready 100% | | ' 12

DA M S e 58 LS 108 S el a3 sl Juaniy Liad gl Ll JaaSls
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g 18
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04 H .H., ‘\ t=10
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Sine Wave Gain
Scope
Gaint

iy

Pulse
Generator
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Ready
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Analog-to-Digital Converter <& - iaill Jaall 1,1, Y

A4Sl 3asaal) il plaa) b Lgiilaa) caad il 5 jalad) clS sl aaf aal

el (el - el Jall o4 (simulink)

z AN iy o Cas i sall (8 (k) Jasall cilalaey olasdU 3 )LEY) e 2
(double) g sl 25 () caagy delid) s Jasall e JS

[

ldealized ADC quantizer
[settings: 4-bit conwerter
Wimin: 0, Ymaoe: 15)

First-) ds¥) alaill elule (Zero-order Hold) s jiall aaill cluleY, ),V ¥
(order Hold

Ll e ey s 3 gane e e e e 8 abuse B LE) Ll O (1 il
W > B dded ol dal (e ieall (g e [ X(W)] 4 45t dassi (845 ¢ (B)
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>
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aoX(z) + a1z ' X(z) + a,z2X(z) + (-b1)z 'Y (z) + (-bo)z'Y(2) = Y(2)
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.Continuous 484l (3 32 g Integrator JelSi paic -

Math 4884l (e 355 Gain Se -

Math 4384l (e 33519 Product sl paic -

Math LSl (e B 5sum gesll jaic -

signals & system 45Sall (1 33515 Mux g e paic -
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Al ol aY ala Sl omb )l zasaill e
simulation <Y & (e Slld 23 ¢ i (0.05sec) oSl sSlaall () HLAY
(Bsvia Cun ¢ Configuration Parameters oY1 JLial 4 s &l sa¥) Loy 15 &
Sl ¢ JalSl £yl LTy SSlaall (ha ) it Se) 50 6 3ms )5

oeh g )l ) m e G iﬂ

g
Select: Simulation time
--Solver - 5
Data Import/Export Start time: | 0.0 Stop time: | 0.05
-~ Optimization Solver options
|=I-Diagnostics
~~Sample Time Type: |Variable-step ESolvef: ode45 (Dormand-Prince) Izl
lidi T
Data veldty . Max step size: |auto Relative tolerance: | 1e-3
-~ Type Conversion =
- Connectivity Min step size: auto Absolute tolerance: |auto
~Compatibility Initial step size: [auto
~~Model Referencing ) . o e 5
Saving Consecutive min step size violations allowed: | 1
~~Hardware Implementation States shape preservation: Disable all E|
~~Model Referencing
[=l-Real-Time Workshop Tasking and sample time options

~Report ; o oo
EDRERET Tasking mode for periodic sample times: Auto 4
M| ~Symbols [] Automatically handle rate transition for data transfer
\ C“;:‘Dm Code [”] Higher priority value indicates higher task priority
--Debug
- Interface Zero crossing options
Zero crossing control: Use local settings EZero crossing location algorithm: |Non-adaptive E

Consecutive zero crossings relative tolerance: | 10¥128%eps Zero crossing location threshold: | auta

Number of consecutive zero crossings allowed: | 1000

Apply

J[concel ][ e ]

Q [

s Al JSAN LS o Al Sl 5 lall slSlacall il Gl aad 3 gaill Jadi o
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 3lSladl) il lela) 50 ), Y, T
Gl e Ui | sl aad 45 5kl 028 1 Scope (A8 3 sl JlghiY) -
_&&\M\&ﬂ‘bb\.&}]\

12 (ailady Saill (K 1 to workspace sl ¥ 538U ) @il ) -¥
Mb%)\ﬁ\@f#h}dﬁ\ﬁojwuwwb)m.ud\
X

G‘ Sink Block Parameters: To Workspace

To Workspace

Write input to specified array or structure in MATLAB's main workspace. Data is not
available until the simulation is stopped or paused.

Parameters

Variable name:

simout

Limit data points to last:
inf

Decimation:
1

Sample time (-1 for inherited):

o

Save format: |Structure E]

[ Log fixed | Structure With Time
JEE_

[ OK J I Cancel ] [ Help ‘ Apply
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Ll 0S5 ) Sy (ogd el 5V 3280 ) Ladal) 45y jla o (ailiadll s (10 agn L
e dada U il Lu\;ﬂ.laa‘ﬁ .(JAJS\&ABJ:\Q:\A:\:\LJ)T (structure)z\,g}g)i 48 ina
simout Wiy el 31 3280 sai Ugan 53 Glld ey 5 23 gl Liliei o5 (pa 5 48 shma (S

p Al JRA G S 8l Baa dl (variable name)

Shortcuts [2] How to Add [2] What's New

%‘* o New to MATLAB? Watch this Video, see Demos, or read Getting Started.

‘5 >> simout

.é

g simout =

z

S 0 0 0 0 0
0.0010 0.1459 0.1031 0.042¢ 3.0901
0.0020 0.5334 0.3772 0.5891 5.8777
0.0030 1.0783 0.7&e25 2.3255 8.0S00
0.0040 1.e8%2 1.1945 5.7089 9.5105
0.0050 2.2752 1.2088 10.3535 10.0000
0.00&0 2.7538 1.9471 15.1845 9.5107
0.0070 3.05¢&¢ 2.1£13 18.&852 8.0%0¢
0.0080 3.1375 2.2185 19.8872 5.8785
0.00<c0 2.9744 2.1032 17.8938 3.0210
0.0100 2.5718 1.8185 13.2284 0.000¢<
0.0110 1.95¢8 1.3858 7.£819 -3.0892
0.0120 1.1907 0.8419 2.8354 -5.8770
0.0130 0.3333 0.2357 0.2222 -8.08¢5
0.0140 -0.5334 -0.3772 0.5&91 -9.5102
0.0150 -1.3290 -0.98397 3.5323 -10.0000
0.01&0 -1.9789 -1.3993 7.8318 -9.5110
0.0170 -2.4223 -1.7128 117351 -8.0911
0.0180 -2.8182 -1.8514 13.7102 -5.8792
0.01¢c0 -2 .5493 -1.802¢ 12.9881 -3.0918
0.0200 -2.2239 -1.5725 9.8915 -0.001¢
0.0210 -1.8751 -1.1845 5.8117 3.0883
0.0220 -0.957¢ -0.8771 1.8340 5.87&2
0.0230 -0.142¢ -0.1008 0.040¢& 8.088¢
0.0240 0.&8%9¢ 0.487& 0.9511 9.5099
0.0250 1.45¢€8 1.0301 4.2445 10.0000
0.02e0 2.0835 1.4733 8.e822 9. 5713
n n27n 2 &nAn 1 7735 12 &ANs A Natsa

L L Jalall Li€as 48 ghomae Lipad 5 ) il Jainy o8 L) 138 o JaaDl
oLl o) aeallS daaa e Jiag 48 giadl) saac] (e 3 gee JS o Cua ¢ gL
ST SSURI

(5.mat) awl e 4sens 1 mat el (o3 cila ) @) Q) -
3285 ) 2 gr 3lSLaall olgii) amy Calall 13a ‘_g PR EON| CEUAS\ gleaiuny g
DS g A ) QUL
>> Load s.mat
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Lal a3l e s sing J W) L sl 4 siiae JS5 e il Caual) W a j2
s Sl IS o LS @l g ¢l iyl B0 g e Hhaud) JEL

§~ @ New to MATLAB? Watch this Video, see Demos, or read Getting Started. x
E diagnostic by setting 'Automatic solver parameter selection' diagnostic to 'mone' in the Diagnostics page of the configuration parameters dialog. &
&/|>> load s.mat
£|>> ans
5
3 -
ans =
Columns 1 through 15
0 0.0010 0.0020  0.0030 0.0040 0.0050  0.00&0 0.0070 0.0080  0.0090 0.0100 0.0110  0.0120 0.0130  0.0140
0 0.0010 0.0020  0.0030  0.0040 0.0050  0.00&0 0.0070 0.0080  0.0080 0.0100 0.0110  0.0120 0.0130  0.0140
0 0.1459 0.5334 1.0783 1.6892 2.2752 2.7536 3.0566 3.1375  2.9744 2.5718 1.9508 1.1907 0.3333  -0.5334
0 0.1031 0.3772 0.7625 1.1945 1.6088 1.9471 2.1613 2.2185  2.1032 1.8185 1.3858  0.8419 0.2357 -0.3772
0 0.0426 0.5691 2.3255 5.706  10.3535 15.1645 18.6852 19.6872 17.6936 13.2284 7.6819  2.8354 0.2222 0.5691
0 3.0801 5.8777 8.0900  9.5105 10.0000  9.5107 8.0906 5.8785  3.0910 0.0008 -3.0892 -5.8770 -8.0895 -9.5102
Columns 16 through 30
0.0150  0.01&0 0.0170  0.0180  0.01%0 0.0200  0.0210 0.0220 0.0230  0.0240 0.0250 0.0260  0.0270 0.0280  0.0290
0.0150  0.0160 0.0170  0.0180  0.0190 0.0200  0.0210 0.0220 0.0230  0.0240 0.0250 0.0260  0.0270 0.0280  0.0290
-1.3280 -1.978¢  -2.4223 -2.6182 -2.5493 -2.2239 -1.6751 -0.9576 -0.1426  0.6896 1.4568 2.0835  2.5080 2.6885  2.6069
-0.9397 -1.3993 -1.7128 -1.8514 -1.8026 -1.5725 -1.1845 -0.6771 -0.1008  0.4876 1.0301 1.4733 1.7735 1.9010 1.8434
3.5323 7.8318  11.7351  13.7102  12.9981 9.8915  5.6117 1.8340 0.0406  0.9511 4.2445 8.6822  12.5805 14.4558  13.5920
-10.0000 -9.5110 -8.0911 -5.8792 -3.0918 -0.001¢  3.0883 5.8762 8.088¢  9.509¢  10.0000 9.5113 8.0916 5.8800  3.0027
Columns 31 through 45
0.0300  0.0310 0.0320  0.0330  0.0340 0.0350  0.0360 0.0370 0.0380  0.0390 0.0400 0.0410  0.0420 0.0430  0.0440
0.0300  0.0310 0.0320  0.0330  0.0340 0.0350  0.03&0 0.0370 0.0380  0.0390 0.0400 0.0410  0.0420 0.0430  0.0440
2.2711 1.7138 0.9894 0.1687 -0.6682 -1.4393 -2.0692 -2.4963 -2.6790 -2.5992 -2.2649 -1.7088 -0.9854 -0.1654 0.6708
1.6059 1.2119 0.6996 0.1193  -0.4725 -1.0177 -1.4631 -1.7652 -1.8943 -1.8379 -1.6015 -1.2083 -0.6968 -0.1170  0.4743
10.3161  5.8744 1.9578  0.0568  0.8929 4.1430  8.5630 12.4634 14.3536 13.5116 10.2595 5.8400 1.9419 0.0547  0.9000
0.0028 -3.0874 -5.8755 -8.0884 -9.5096 -10.0000 -9.5116 -8.0922 -5.8807 -3.0936 -0.0037 3.0866  5.8747 8.0878  9.5093 2
Columns 46 through 51 L4
0.0450  0.04&0 0.0470  0.0480  0.04%0 0.0500 -
gl 0 »

4 start] OR

: (XY Graph) saiad) 31k oo il jleh) -¢

dadalls t el 7 A (M ) el () 4 X dha sy Gy aial) ddlia) o
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JEN 5 paiall (ailad (e L 2Ll aal ol BRIl a gy AU KA
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B untitied * — . J
File Edit View Simulation Format JTools Help
DeH&E s |4 |22 > nphos  [lm N BERDESH REE®
T
Sine Wav
G To Workspace
RL
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Ouput & shep.

Paiametess
i
Final Valu o
=100V [ e
o
Stkp Firl valse:
| [1od
Step time S senpe fimes
=0.05 sec jo

W Irdetpret vactor pasametars ot 10
[+ Enable zen0 ciotsing detection

a5 4l el o gell Ja il (he ) Jaaaty o 683
ldaa ) Ja0) cala -

Rs=50;

L=0.1;

C=1000e-6;

VS_mag=100;

tdelay=0.05;

vCo=0;

iLo=0;

tstop=0.5;

disp('run simulation,type "return" when ready')
keyboard

subplot(3,1,1)
plot(simout(:,1),simout(:,2),'k")
title('source current’)
ylabel('iS in A")

subplot(3,1,2)

plot(simout (:,1), simout (:,3),'k")
title('capacitor voltage')
ylabel('vC in V")

subplot(3,1,3)

plot(simout (:,1), simout (:,4),'k’)
title('inductor current')
xlabel('time in sec')

ylabel('iL in A")

workspace (8 zeal O saiall aan 2 () Jaa D 4l o 68 Cald) LUS 2y
L sl Jaads Lal<als oY) C_.hai Sull
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time in sec
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u=Vyg R, R,
v ¥ v

R;=R,=4Q , R;=20Q,L:=03H,L,-01H , L;=02H
F=50 Hz ,W=2IIf , Uyg=70N2 V, u=Usin(wt) ,C;=1000uF

_i1 , i2 , i3 Q\J\:\J\ lual ?jmb EJ\JH G&ét_i‘)j‘ CJ}A.J\ CU.\L.»\ -
PARENAN TR i PR Pl [ i PWT U EVEN P B - ENEON | S0 SP O S
. Matlab z=<t _»
Cq\.ul\ JL@.L:\J uL\M\ o;\)sl —ala 4.1\_15
JAJ\
s (b 73 sail) 3 51l Aba o)) Adoaladl) Alsladl i) —
U =uy = U3 =u

R11+L jdr %_(L L i Lcjzdr)
i = I(%_fil “Ic [i,doyar or
ilzLilJ'(ul—Ril—Ciljildz)dz
u, —R2i2+L2% 3%=Z—z——i2 =i, —I(———zz)dt or
i ZLLZJ.(MZ —R,i,)dt
u3=R3i3+L3% 3%22—2—2 iy :>l3_'[(__L_313)dt or
13—%3J.(u3—R3i3)dt
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Gainz Integrator3
f ARG,
r - Clodk
[ 1
\/ s —  simout
Wae Pzignall
Gaint Inteqrator To Worepace

Gain3
| i ‘ —Pzignal2
—f untitled. mat
——{zignald —
; To File
- —P(signald

Gaind Integratort

— Gains
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N Scope

1
P | |
Integrator
r- Gain Gain?
K7
s Gldaxal) Cala

% M-file for parallel R L — RLC circuit simulation
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% input parameters and initial conditions

% and plot results of simulation

R1 = 20; %R1 =20 ohms

R2 =4; %R2 =4 ohms

R3 =4:; %R3 =4 ohms

L1=0.2; %L1 =0.2 Henry

L2=0.1; % L2= 0.1 Henry

L3=0.3; % L3= 0.3 Henry

C =1000e-6 ; % C =1000 ?f
Vac_mag=70 ; %Volts AC
K1=1/L1;K2=1/C ;K3 =R1;K4=1/L2; K5=R2 ; K6=1/L3
; KT=R3 ;

iL10 = 0 ; % initial value of capacitor voltage
iL20 = 0 ; % initial value of inductor current
iL30 = 0 ; % initial value of inductor current
vCo = 0 ; % initial value of capacitor voltage
tstop = 0.4; % stop time for simulation
disp(‘'run simulation, type "return" when ready to return')
keyboard

subplot(4,1,1)
plot(simout(:,1),simout(:,2),'k")

title('i1 current’)

ylabel('i1 in A")

grid

subplot(4,1,2)
plot(simout(:,1),simout(:,3),'k")

title('i2 current’)

ylabel('i2 in A")

grid

subplot(4,1,3)
plot(simout(:,1),simout(:,4),'k")

title('i3 current’)

ylabel('is in A")

grid

subplot(4,1,4)
plot(simout(:,1),simout(:,5),'k")

title('Source voltage')

ylabel('"Vs=u1=u2=u3 in V')

xlabel('"Time in sec')

grid

212



phiurad=0

phi1rad= phiurad - atan(((we*L1)-(1/(we*C1)))/R1)
phi1deg=( phi1rad*180)/pi

phi2rad= phiurad - atan((we*L2)/R2)

phi2deg=( phi2rad*180)/pi

phi3rad= phiurad - atan((we*L3)/R3)

phi3deg=( phi3rad*180)/pi

=2=u3 in vV

We=u1
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RI=5Q Ry=3Q, Ri=4Q,X;=4Q, X,=4Q ,X;:=3Q
F=50 Hz ,W=2IIf , Ugg=130/N2V, u=Usin(wt)
D dal e A e Aipall 5ol slSlaal 8 saiall i) g

G ool g Tl 238180 5 51y () 5 lall Jasadiy & i Cagus ;1Y) Als yall -
Legilasa Al 5 (X3, Rp) 5 (X4 ,Ry) tsedll Juans
ASA) 5 al Cumy Ay smad) dalall 3 Ze = Re - jXe =3.5-j0.5
;‘;J\:d\ JE (e
. d .
lS = Ceq _t(VS _RquS)

Ceq=(C1Ce)/(Ce+C1) ) Req=R1"'|'-'ze

i —

EYAV,V,V Is
T R, X1=l.-'jwe"‘CII isl :l— Xe=1/jwe*Ce
HZVS

U

l J, Re

Re=35 Q , Xe=05 Q , X;=2Q , Rj=2 Q
F=50Hz , W=2IIf , Ug=130NV, u=Usin(wi)

o= 8 ¢ jall e Guadll gl Gl Al Als all -
Us = Ug. 51l (e o Jadl 13¢d 4,025 aia o jlic ]

L.
Ve =R +Ejlsdt+”2
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u, =V — Ry —Cijisdt
1
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. u, R, .
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duidt
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[

Gradnd Irdagrager?

gl b

Gaing Intaguatart

% M-file for sires RC+ par.LC+LR circuit simulation
% input parameters and initial conditions

% and plot results of simulation

R1=5; X1=4;,we=314;C1=1/(X1*we);R2=3; X2=4;
C2=1/(X2*we); X3=3; L3=X3/we; R3=4;
Z2=R2-X2%i

Z3=R3+X3*i

Z=(23*22)/(Z3+Z2)

Re=real(Z)

Reqg=R1+real(Z)

Xe=imag(Z)

Ce=-1/(imag(Z)*we)
Ze=sqrt((real(Z))*2+(imag(Z))*2)
Vac_mag=130;

K1=R1+real(2) ;
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K2 = C1*Ce/(C1+Ce) ; %Ceq =K2= C1*Ce/(C1+Ce)
K3 =R1 ; K4=1/C1 ; K6=R3; K6=1/L3 ; K7=C2 ; K8=R2 ;
vCo = 0 ; % initial value of capacitor voltage
iLo = 0 ; % initial value of inductor current
tstop = 0.5; % stop time for simulation
disp(‘'run simulation, type "return" when ready to return’)
keyboard

subplot(5,1,1)
plot(simout(:,1),simout(:,2),'k")

title('source current')

ylabel('i1 in A")

grid

subplot(5,1,2)
plot(simout(:,1),simout(:,3),'k")
title('current2')

ylabel('i2 in A")

grid

subplot(5,1,3)
plot(simout(:,1),simout(:,4),'k")
title('Current3’)

ylabel('i3 in A")

grid

subplot(5,1,4)
plot(simout(:,1),simout(:,5),'k")

title('voltage u2=u3')

ylabel('u2=u3 in V')

grid

subplot(5,1,5)
plot(simout(:,1),simout(:,6),'k")
title('voltage')

ylabel('vs in V")

xlabel('"Time in sec')

grid

phitotaldeg=0-atan((imag(Ze1)-Xo)/(Ro+real(Ze1)))*180/pi
phizedeg=atan(imag(Ze1)/real(Ze1))*180/pi
phiu1deg=phitotaldeg+phizedeg
phi1deg=phiu1deg-(atan(imag(Z1)/real(Z1))*180)/pi
phi2deg=phiu1deg-(atan(imag(Z2)/real(Z2))*180)/pi
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Time in sec

(M eYL simout seaiel) aladiuly mball ek
>>
plot(simout(:,1),simout(:,2),simout(:,1),simout(:,3),simout(:,1),si
mout(:,4),simout(:,1),simout(:,5),simout(:,1),simout(:,6)),grid

-150
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phitotaldeg=22.3801,phizedeg=8.1301
phiu2deg=14.2500 , phi2deg=67.3801,phi3deg=-22.6199
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(Y1) Y Calall ) A g o S8 a8 G Jas (4) Asdll 5L of ¢ )
;S\EMQAA;SL;J}‘MLW&}A&\MBJ\J\Q\JAM&EQ;\
N
rzlz(N_l)z-Tz - 12—( ) Ly,
2
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Hshall alal A el Aadai6, Y,V ¢

e slaie YU A saall il jia )b Jaalae Cl_jua 48 aa) skl dualal A saall Zadei dal e
;A Y alaal) ) rling (Lo a shaal) adl

il = 1
X1
’
! _d’z"l’m
== 2
12

e (Y1 W2
lpm_xM(xll-}_ xiz 3

1/)1 =f {Wb-vl - Wb.rl.il}dt .....4
Wy = [ {wy.vh — wy.rg.if}dt  ....5

ol il 53 Jsmad b el 23 gl JS8 5 a1 Vsl £ sana (f et

Alaal) Ailia) (S5 nlalinall GLLEN Cun (o Lot Alise e Valaall 038 5 (5 53
By g pall e d 13) L sl
Db Ll e e 3aY) Cany BlSIaal) (il 385 i

Ald)y Gl HurieS ‘_,_...‘.L.w\ sl -
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8) dealadl AS Cay 2l M-file Cale ga (A sainall aladiall Jay 0 2Ll Lo g oLVl oy
S o5 ey Ay gllaall ualiall o JUa) 5 ¥ ol Calall Judis (amy s ¢ Calal) Jaa (Jaladiall
«calal) 13gd Jiaall 73 sl

+ Ul 3 el 3 MR (e el 338l Sy Galedl Jaladiall duuailly

ol B
el L

To Workspace

@4 v T "‘"‘T psim i i
Clodk >
Out_psil
psil (Ul ul2T i1 _..®
. L wib™(ulZHr 315 —}F ‘
' Fcné Out_i1
vt Fen psil_ Muzcd
Musze .
e .
psim
(U1 1 +u2apl2-u[3)em) i 2
Fen3 Out_psim
Mux3
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psi2 Slope Dead Zone
@& Wb*(u[2] 4rp2xpI2 (L T3 +.._ i
& iz 1 2 |2
n2 Fon2 — (U1 .J_q:)
Fenf Out_i2
Muz1 M2 5

(V) Jlia
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(Jraaill — Joa S — yadll) B3N A gaal) Ol jlial) JUa) 128 A (a5 Jasd) lasasy
daid (e Al Ciliiaiall 2aldy & (e g Jaad) 4 glie dasd 2aag a5l Jas SR (e ellhg
:@tﬂ\&\.ﬁm\}d\\.@:\jwd;iwgﬂhjculedaﬂge\ﬁ‘;ﬂ\w\

S=1500VA-V =120 Volt—-f=60Hz-N=0.5-r1=0.25-r2'=0.134

X1 =0.056 — xpl2 = 0.056

o matll sl Uy el a8 ) i jdiall 4y glue Jaad) 4 glie 4 Llea o JU) 120 8
Lo lilea el il Al 8 ) shall dpolal 4 paall dliae dailil) Cilyiniiall ) o 5 4 gaall
OSars Jan U1 lial o AMal) o3gd J&al i) (i 5ST5 (100Zb) Tas 3 S Jesl
Jeall dlia o elacly dpal 5i8Y) Jreatl) s o) yal
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A el Andei alada 8 adiill Allsy als Adla Javin s gl i Jags o JEall 12
raiall IS (e dlallas afius g )il Cile (paa (Alpuall) Qi) ol yui i JAin
 BSlaall =3 ga 8 o) i (s Look-up table
"Amls@ayﬁﬂ\uh&&bsu;ﬁgﬁ\ @UJ,J\}
Yo (il <ild Al gaa
clear all % 3_SIAl & &) juaial) 488 Cada
% dhirall Jisie XS g Al gaall 458Kl 3 plall ) yial b daad

Vrated = 120; % ¢

Srated = 1500; % 4l dcainy)
Frated = 60; % 224

Zb = Vrated"2/Srated; % _s¥) dxilas
wb = 2*pi*Frated; % o) 2 5

Vpk = Vrated*sqrt(2); 2l adaall sl
NpbyNs = 120/240; % Jss><ll Js gl 4
r1=0.25; % Y 4l

rp2 = 0.134; % 520 4 susia (5 5Ll A 5lia
xI1 = 0.056; % (52 4w sl dlelidll

xpl2 = 0.056; % Q)m C gia g GBI gy puiill dlelial)
Xxm = 708.8; % drublizall ddelid)

xM = 1/(1/xm + 1/xI11 + 1/xpl2);

%o O (4 siomall Hia) At inie

Dpsi=[ -2454.6 -2412.6 -2370.5 -2328.5 -2286.4 -2244 .4 -2202.3 ...
-2160.3 -2118.2 -2076.1 -2034.1 -1992.0 -1950.0 -1907.9 -1865.9 ...
-1823.8 -1781.8 -1739.7 -1697.7 -1655.6 -1613.6 -1571.5 -1529.5 ...
-1487.4 -1445.3 -1403.3 -1361.2 -1319.2 -1277.1 -1235.1 -1193.0 ...
-1151.0 -1108.9 -1066.9 -1024.8 -982.76 -940.71 -898.65 -856.60 ...
-814.55 -772.49 -730.44 -688.39 -646.43 -604.66 -562.89 -521.30 ...
-479.53 -438.14 -396.75 -355.35 -313.96 -272.56 -231.17 -192.60 ...
-154.04 -116.41 -81.619 -46.822 -19.566 0.0000 0.0000 0.0000
0.0000 ...

0.0000 0.0000 19.566 46.822 81.619 116.41 154.04 192.60 231.17 ...
272.56 313.96 355.35 396.75 438.14 479.53 521.30 562.89 604.66 ...
646.43 688.39 730.44 772.49 814.55 856.60 898.65 940.71 982.76 ...
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1024.8 1066.9 1108.9 1151.0 1193.0 1235.1 1277.1 1319.2 1361.2 ...
1403.3 1445.3 1487.4 1529.5 1571.5 1613.6 1655.6 1697.7 1739.7 ...
1781.8 1823.8 1865.9 1907.9 1950.0 1992.0 2034.1 2076.1 2118.2 ...
2160.3 2202.3 2244.4 2286.4 2328.5 2370.5 2412.6 2454.6 |;

psisat=[ -170.21 -169.93 -169.65 -169.36 -169.08 -168.80 -168.52 ...
-168.23 -167.95 -167.67 -167.38 -167.10 -166.82 -166.54 -166.25 ...
-165.97 -165.69 -165.40 -165.12 -164.84 -164.56 -164.27 -163.99 ...
-163.71 -163.43 -163.14 -162.86 -162.58 -162.29 -162.01 -161.73 ...
-161.45 -161.16 -160.88 -160.60 -160.32 -160.03 -159.75 -159.47 ...
-159.18 -158.90 -158.62 -158.34 -157.96 -157.39 -156.83 -156.07 ...
-155.51 -154.57 -153.62 -152.68 -151.74 -150.80 -149.85 -146.08 ...
-142.31 -137.60 -130.06 -122.52 -107.44 -84.672 -42.336 0.0000 ...

0.0000 42.336 84.672 107.44 122.52 130.06 137.60 142.31 146.08 ...
149.85 150.80 151.74 152.68 153.62 154.57 155.51 156.07 156.83 ...
157.39 157.96 158.34 158.62 158.90 159.18 159.47 159.75 160.03 ...
160.32 160.60 160.88 161.16 161.45 161.73 162.01 162.29 162.58 ...
162.86 163.14 163.43 163.71 163.99 164.27 164.56 164.84 165.12 ...
165.40 165.69 165.97 166.25 166.54 166.82 167.10 167.38 167.67 ..

167.95 168.23 168.52 168.80 169.08 169.36 169.65 169.93 170.21 ]

% lSlaall i sial by ayaad
tstop = 0.2; % sl (5 )
Psi1o = 0; % 45lxul ~8
Psip20 = 0; % 45kl a8

repeat_run ="'Y"; % 5e (e S| ali ) ) Sl
while repeat_run =="Y"

disp('Enter value of RH, the high-gain resistor to develop v2™")
RH = input('"Enter ohmic value of high gain resistor : ')

disp(")

disp('Run simulation then type "return " for plots')

keyboard

clf;

subplot(3,1,1)

plot(y(:,1),y(:,2),"-)
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ylabel('v1 in V')
title('primary voltage')
subplot(3,1,2)

pIOt(y(’1 ),Y(:,S),"')
ylabel('v2" in V')
title('secondary voltage')
subplot(3,1,3)
plot(y(:,1),y(:,4),"-)
ylabel('psim in Wb/sec')
title("'mutual flux')

h2=figure;

clf;

subplot(3,1,1)
plot(y(:,1),y(:,5),-)
ylabel('i1 in A')
title("primary current’)
subplot(3,1,2)
plOt(y(’1 )’y(:’G)"_')
ylabel('i2" in A")
xlabel('Time in sec')
title('secondary current’)

disp('Save plots before typing return’)
keyboard
close (h2)

%o zeabid) Ll S

repeat_run = input('Repeat with new system condition? Y/N:",'s");
if isempty(repeat_run) % oS3l (=é

repeat_run ='N’;

end

end % 4alal) ¢l
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ideal
VAD : iAB . transformer

+ +
. . o & &l
O ¢ V) VAB o . - Van . Van
BO . i :
- + iB _ . iaB . : " a -
——

/‘\‘ il —
N BT | e "
J, b o Ry, VhG
i -
-G . BC from similar circuit representation of other .G

transformer T

+ Jsaall 3] Aadaill Takadia (o M) Laadall

...M-File...
%o skl 4536 4 saa
% Crile cald A gan dal e O yia )Ll apen

clear all;

Vrated = 120; % rms rated voltage

Srated = 1500; % rated VA

Frated = 60; % rated frequency in Hz

Zb = Vrated*2/Srated; % base impedance

wb = 2*pi*Frated; % base frequency

Vpk = Vrated*sqrt(2); % peak rated voltage

NpbyNs = 120/240; % nominal turns ratio

r1 = 0.25; % resistance of wdg 1 in ohms

rp2 = 0.134; % referred resistance of wdg 2 in ohms
xI1 = 0.056; % leakage reactance of wdg 1 in ohms
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xpl2 = 0.056; % leakage reactance of wdg 1 in ohms
xm = 708.8; % unsaturated magnetizing reactance in ohms
xM = 1/(1/xm + 1/xI11 + 1/xpl2);

% mag. curve Dpsi versus psisat

Dpsi=[ -2454.6 -2412.6 -2370.5 -2328.5 -2286.4 -2244 .4 -2202.3 ...
-2160.3 -2118.2 -2076.1 -2034.1 -1992.0 -1950.0 -1907.9 -1865.9 ...
-1823.8 -1781.8 -1739.7 -1697.7 -1655.6 -1613.6 -1571.5 -1529.5 ...
-1487.4 -1445.3 -1403.3 -1361.2 -1319.2 -1277.1 -1235.1 -1193.0 ...
-1151.0 -1108.9 -1066.9 -1024.8 -982.76 -940.71 -898.65 -856.60 ...
-814.55 -772.49 -730.44 -688.39 -646.43 -604.66 -562.89 -521.30 ...
-479.53 -438.14 -396.75 -355.35 -313.96 -272.56 -231.17 -192.60 ...
-154.04 -116.41 -81.619 -46.822 -19.566 0.0000 0.0000 0.0000
0.0000 ...

0.0000 0.0000 19.566 46.822 81.619 116.41 154.04 192.60 231.17 ...
272.56 313.96 355.35 396.75 438.14 479.53 521.30 562.89 604.66 ...
646.43 688.39 730.44 772.49 814.55 856.60 898.65 940.71 982.76 ...
1024.8 1066.9 1108.9 1151.0 1193.0 1235.1 1277.1 1319.2 1361.2 ...
1403.3 1445.3 1487.4 1529.5 1571.5 1613.6 1655.6 1697.7 1739.7 ...
1781.8 1823.8 1865.9 1907.9 1950.0 1992.0 2034.1 2076.1 2118.2 ...

2160.3 2202.3 2244 .4 2286.4 2328.5 2370.5 2412.6 2454 .6 |,

psisat=[ -170.21 -169.93 -169.65 -169.36 -169.08 -168.80 -168.52 ...
-168.23 -167.95 -167.67 -167.38 -167.10 -166.82 -166.54 -166.25 ...
-165.97 -165.69 -165.40 -165.12 -164.84 -164.56 -164.27 -163.99 ...
-163.71 -163.43 -163.14 -162.86 -162.58 -162.29 -162.01 -161.73 ...
-161.45 -161.16 -160.88 -160.60 -160.32 -160.03 -159.75 -159.47 ...
-159.18 -158.90 -158.62 -158.34 -157.96 -157.39 -156.83 -156.07 ...
-155.51 -154.57 -153.62 -152.68 -151.74 -150.80 -149.85 -146.08 ...
-142.31 -137.60 -130.06 -122.52 -107.44 -84.672 -42.336 0.0000 ..

0.0000 42.336 84.672 107.44 122.52 130.06 137.60 142.31 146. 08
149.85 150.80 151.74 152.68 153.62 154.57 155.51 156.07 156.83 ...
157.39 157.96 158.34 158.62 158.90 159.18 159.47 159.75 160.03 ...
160.32 160.60 160.88 161.16 161.45 161.73 162.01 162.29 162.58 ...
162.86 163.14 163.43 163.71 163.99 164.27 164.56 164.84 165.12 ...
165.40 165.69 165.97 166.25 166.54 166.82 167.10 167.38 167.67 ...
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167.95 168.23 168.52 168.80 169.08 169.36 169.65 169.93 170.21 |,

% set up simulation parameters
tstop = 1.2; % stop time
Psi1o = 0; % initial value of wdg | flux linkage
Psip20 = 0; % initial value of wdg 2 flux linkage
Rload = 12072/1500 % referred impedance to primary side of
% the 1.5 kVA, unity power factor load
% connected across each secondary winding

repeat_run ="'Y"; % set up repeat run flag
while repeat_run =="Y"

Rn = input('Enter ohmic value of neutral to ground resistor Rn >");
disp('Run simulation and return for plots')
keyboard

clf;

subplot(4,1,1)

plOt(y(’1 ),y(:,2),'-')
ylabel('vAB in V')
title('primary line voltage')
subplot(4,1,2)

pIOt(y(i1 ),y(:,3),'-')
ylabel(‘'vab in V')
title('secondary line voltage')
subplot(4,1,3)
plot(y(:,1),y(:,4),"-)

ylabel('iA in A")

title('primary line current')
subplot(4,1,4)

pIOt(y(’1 ),Y(:,S),"')

ylabel(‘ia in A")
title('secondary line current')
h2=figure;

subplot(4,1,1)
plot(y(:,1),y(:,6),"-)
ylabel('(IAB+IBC+iCA)/3 in A")
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subplot(4,1,2)

plot(y(:,1),y(:,7),")
ylabel('(ia+ib+ic)/3 in A")
subplot(4,1,3)

pIOt(y(:’1)’y(:’8)"_')

ylabel('vnG in V')

title('Secondary neutral to ground voltage')
xlabel("Time in sec')

disp('Save plots before typing return’)
keyboard

close(h2)

% prompt for repeat with new system condition

repeat_run = input('Repeat with new system condition? Y/N: ','s");
if isempty(repeat_run) % if empty return a No to terminate
repeat_run ='N’;

end

end % while repeat_run

: lSlaall il

a
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[quo] = [quo(g)] [fabc]
cos(8) cos(6 — 2?”) cos(0 + z?n)

[Taqo(8)] =2|sin(6) sin(d =)  sin(6 + )
1 1 1
2 2 2
cos(0) sin(8) 1
- 2 : 2
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out_ias

out_ibs

Musx Fen? out_ics

...Script File... P1

Sb =750; % rating in VA

Prated = 750; % output power in W

Vrated = 200; % rated line to line voltage in V

pf = 0.8;

Irated = Sb/(sqrt(3)*Vrated*pf); % rated rms current
P=4; % number of poles

frated = 60; % rated frequency in Hz

wb = 2*pi*frated; % base electrical frequency

we = wb;

wbm = 2*wb/P; % base mechanical frequency

Tb = Sb/wbm; % base torque

Zb = Vrated*Vrated/Sb; %base impedance in ohms
Vm = Vrated*sqrt(2/3); % magnitude of phase voltage
Vb =Vm; % base voltage

Tfactor = (3*P)/(4*wb); % factor for torque expression

rs = 3.35; % stator resistance in ohms

xls = 6.94e-3*wb;% stator leakage reactance in ohms
xplr = xls; % rotor leakage reactance

xm = 163.73e-3*wb; %stator magnetizing reactance

ror = 1.99; % referred rotor wdg resistance in ohms

XM = 1/(1/xm + 1/xIs + 1/xplr);

J=0.1; % rotor inertia in kg m2

H = J*wbm*wbm/(2*Sb); % rotor inertia constant in secs.
Domega = 0; % rotor damping coefficient
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...Script File... m

% Load three-phase induction motor parameters from this File ....
p1 % load motor parameters from p1.m
% initialize to start from standstill with machine unexcited

Psigso = 0; % stator g-axis total flux linkage

Psipgro = 0; % rotor g-axis total flux linkage

Psidso = 0; % stator d-axis total flux linkage

Psipdro = 0; % rotor d-axis total flux linkage
wrbywbo = 0; % pu rotor speed

tstop = 2; % use 2 sec simulation time for Fig. in text

% program time and output arrays of repeating sequence signal for
Tmech

tmech_time =[0 0.8 0.8 1.2 1.2 1.6 1.6 tstop];
tmech_value =[00-0.5-0.5-1. -1. -0.5 -0.5]*Tb;

% Transfer to keyboard for simulation
disp('Set up for running s1.m or s3.m');
disp('Perform simulation then type return for plots');
keyboard

clf;

subplot(4,1,1)

pIOt(y(’1 ),y(:,2),'-')

ylabel('vag in V')

title('stator phase to neutral voltage')
subplot(4,1,2)

pIOt(y(’1 ),Y(:,S),'-')

ylabel(‘ias in A")

axis([-inf inf -25 25]);

title('stator current')

subplot(4,1,3)

plot(y(:,1),y(:,5),)

ylabel("Tem in Nm")
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title('developed torque')
subplot(4,1,4)

pIOt(y(’1 )’y(:’4)"_')
axis([-inf inf 0 1.2]);
ylabel('wr/wb")
xlabel(‘time in sec')
title("pu rotor speed')
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U = 2 040086, (t) + vycos(6, (£) = 25 + v, cos(6, (t) + )}
Vg = g {V,sinb,.(t) + vy,sin(0,(t) — 2?”) + vesin(6,(¢) + %ﬂ)}
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