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GHIS)= (s+1)/ (s72 +35 +10)
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S2Y(S) +65 Y(s) +SY(s) = 4s Us)+ 3u(s) o Y(S). 4s+3

W) s2p6s+5-

>> uwm =4 37;

> den=L1 657; Gwéﬁ([q 31, L1 651)
> (= tE (num ,dea )
@ Zeve -pole-gain  (zPK)

Ys), Ys+8 . H(s+018) | Gozpk([-0.153 5[0 ,-5] , )
ues) s%6s+5S  (s+1)(StS)

* MNormal : S=£F(s")
G = (V's +3)/(($A2)+é"s +5)
@&’w@:-gpace Mwﬂet (ss)

R s%+6s +35 R (‘32—*53*‘5

b4 = 7s+3 - _X: ! ),_;Z:—(L/S'f'f))A

R=x"+¢x'+5x , Y=4x'+r3x

G-I s

v=[C3 4] )2]+[0]@—

Gz Ss <fo 1, -5 —é],@;\l,[&‘,q],o)

Symbo/{c:

3 oly _ X ] .
= Solve the SiFF. equ. gx - € =t
Syms Yx)

egn= diff (y) == exp (-/x)/x"a
ond=Cylo)==113
So| (x) = JSO(UC (CC/M) conj )

- SyS,Lem ap oll'fjlcf‘fmll'ag eqL--
dy ==z Jz = V.
Z -7 a9
Syums V) z(t)
eqgns = [ diff (Yot == 2 difE (z.t) ::-&”}
So( = dsolue (671/:)

Sol /2

Sal j

Ci+EY) B +260 + 3w =2
te=0, €¢=5 5 w(te) <o , colba)=1
SLonclion bolx=bdibbCt, x)

Cimyn J=size. )

dx~2zeros( msa)

dxl0z x(2)

dx(2)= (3-2%* x2) -3 x)) /(1#£"2)
tspan=[o 5]

Xo= L0517
Ct,x3= odeas (@di#F, tspan 5 %)
plok (£, x:,09).

plot- (£ 5 X(:p1) 5 Eox(:,2))

8ovder




write MATLAB code using ODEAS to solve the following differential equations

X+ x = log(t), ¥x(0)=0, x(0) =0 .
X+axX=h X=b-ax

Plot(y) and plot(x) on same figure for a time interval 0 to 20 seconds

ﬁmc}'fcm 0(X= SOSCt/X,paf‘am )

0DEYS @ a= povam (i)
b = pevem—ta)

X . % 5 +x= log (F) dx=b-a’x

;&Xz ) KXo+ K= log (0) Lspan = [6 2073

X=X Kaz log (&) —x, - @ Xo= (0T ;

| pwvanC 5, V;
Famchion  dx= sos (k. x ) [ex3=ode4s (ab 50, bspans xo, T, pavarn)
Cw, w3 size & plot (£, %)

dx = zevos () 5
dxt)= x(a); Symbo/rf B

dx2) = {°jlo(€) - Xx0) ;
write MATLAB symbolic code to solve

» the following differential equations

x(0) 0, v(0) 0, x(0) 0, v(0) 0

e —
y 4y ogilt)

tspan = Lo ,20]
Xu:[O)'Oj;
[tx3=odeys (ab 508, tspan s Xa)

x(6) , Y(e)
Syms xle) Y(&)
plot (£, x) eqn= [diff (xi£,2)" g2y = = legn(®)

s difF(3.6,2)7x + dFF(Y.6)==t | ;

plot (€5 x(:51))
JX c dl[[ ()(,l‘.') 5

dy « diff (y,€) 5
cond = [ dx(0)==0, dy(0)e=0 , X(0)*=0, Y@ ==0 ) ;

Xtax=b =» X+ax<b X= b-ax
sol = olsslve (eqn, cond )
ﬁmc}—iom Ix= sos(t,x)
a=2 ; So N\ abull < Y- 3
b=4; Syms x(e) Y(&)
dx=b-a"x eqn=[ditf(x6,2)" y Y = = logn(t)
m > dFFCy 7% + dFF (g 0) <=t | ;
Xo= [0l dx = dH (x,E) ;

dy < diFf (y,€) 3

[tx]=odeys (ak sos, Espow 5 Xo)
cond = [ dx(0)==0, dylo)==0 , X(032=0, Y@ ==0 };

plot- (£, X))
Sol = o(SolUC (an) Cond)
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On-Off Control

* This is the simplest form of control.

(ULCn ‘HnC Ltw\p ~
jecwemSe = will
Swikeh 4o Cull Powev.

nol-  accuyole-

* Output of proportional controller is

it Rpell) = powev

* The transfer function can be written as
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The Characteristics of P, |, and D controllers

CL RESPONSE RISETIME OVERSHOOT SETTLING TIME S-S ERROR

Decrease Increase Small Change Decrease

Decrease Increase Increase Eliminate

Smal Decrease Decrease Smal
r
Change Change

P/D Port (3) ¢




00

Pip

'[‘ype Qn

/1 /) /]

kcv- (2 8‘VC"‘

Pev 0

E)(ump(e 8 “[,:.& Hee pID ¢ Cch: 3.‘5).

= Pew =

VALVEFVIRL ¢. "N

0SRr = 05*0<c S

0115 o = 0NS#0 < 25 .

Ekamp}c : 7[/:4 Jue ﬁ,noﬂ Pio ? < 1:75
5 A0 / @ Vo =

/E @ To-
Dtjo; 3

@ fe-

PID = 120 120 6
ko Co S«
27 = ¢




NS
=
E.
G

Co

, otf

mpuk . ok puke
ov — BV

Co _ \eau]

ﬂuuﬂog.

%E—vcg Adwino " Sketols ”  bns =

V4 UW/?Z@/KL 6(66,/@4/004[01/1 (4

Const ink LED 13 ;
vosd sekup ()
{; V/4 Cam[‘/yuwou‘,zfom 9,70 /)fv,g . cfc -
Uaic{ Loop )
V4 W/w«j' foe Praﬁ nawm cﬁoés , o~ 1[545 caw(/'VImomS 600/3
5
Example : bk
cougl ik [ED =13 ; (P12) 2 ades
void  Setwp () adTeur
E (A1 ={V
pin Mode CLED, Opr(,rr) .
void Laop ()
SV
digital Weire (LEO AUIGH ) 5 Je% ((o0)
-Ep\‘j bﬂﬂ\ : i,.u
delay ( 1000) il |
Ly tal Weike (LED, [GW)
o(o(ag Clooo)
button
void Loop (0) Cp e e e 330 o

Cous - b Ruwron =

Val = J-SEMQJ (Bubon )3

pin Hod ( Butfon , INPUT)
g if (val==H!GH) {

jalg;éaz Weite (LED, HIGH) 5

€lse
st digited Weite (LeD,l6W)3

3 3

Morse code

LED will L\SHA (omav

é%usp_; 24\ Cw)

void  dlot () ‘ VOftX blink (inl‘ onbme 5 int of b time )
i blink (@0,200) 5 3 digtal Wrike (LED, MGk )5

\)th o(“SL () a{e(:j (oul'imc )5

{ blik (6,200 5 § digital Wite (LED, LOW) 5
void lekkerspace () o(e(?j (ofFtime )5
{ detay (400)5 3

\)a:‘(g wov‘J Space @) K\/
o2
\

Perhaps lefler funclions &

{Jd"fj (800 ) ; 3

void worse_s C )

{ dot () ; 0(06 ()5 ook C); f,c(-E-e.rSpace (@ g

\loi& wovrse — 6 L )

§ luch €1 5 dush () 5 dosh C) 5 Lebber space () 5
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// Read Temerature Values from NTC Thermistor

const int temperaturePin =0; comsk ik  tewp =0
void setup()

{ Serial.begin(9600); }

void loop{)

{ Int temperature = getTemp();

Serial.print(*Temperature Value: *);

Serial.print(temperature);

Serial.printin(**C");

delay(1000);

)

double getTemp()

{

// \nputs ADC Value from Thermistor and outputs Temperature in Celsius int RawADC
analogRead(temperaturePin);

long Resistance;

double Temp;

// Assuming a 10k Thermistor. Calculation is actually: Resistance = (1024/ADC)
Resistance=((10240000/RawADC) - 10000);

// Utilizes the Steinhart-Hart Thermistor Equation

// Temperature in Kelvin = 1 / {A + BIn(R)] + C[In(R)]*3}

// where A=0,001129148, B = 0,000234125 and C = 8,76741£-08 Temp = lo| esistance);

Temp =1/ | 12 D00234125 * Temp) + (0 6741 * Temp * Temp *

Temp)); Temp = Temp < 273.15;
// Convert Kelvin to Celsius return Temp;

// Return the Temperature
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* Find out the transfer function of the following Sy TR
circuit I (tok) = L(‘(n) e iﬁ (2)-
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