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>> uwm =4 37;

> den=L 1 6573 61:6F(EL4 31, L1 651)
> (G = tF (num ,den)
@ Zeve -pole-gain  (zPK)

Yes) . Ys+3 . 4(s+e19) L, Gi=zPR (L -0 753 ,[51,-5] . z,;>
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= Solve the SiFF. equ. gx - € =t
Syms Yx)

egn= diff (y) == exp (-/x)/x"a
cond= L ylo) == 11
Sal| (xX)= JSaluc (fc/'m, conj )
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dg =z Jz = .
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Syms_ JCe) z(e)
eqns = [ diff (Yie)==2 ditf (z.t) == ‘&1
So( = dsolve (c’qM)

Sol .z

Sol -\j

(l-i—(:'l) W+AL W+ 3w =2
toe=0, €p=5, w(te) =0, dolks)=1
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dx (0= x(2)
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write MATLAB code using ODEAS to solve the following differential equations

¥+ x=log(t), x(0)=0, x(0) =0 °
X+aX=b X=b-ax

Plotly) and plot(x) on same figure for a time interval O to 20 seconds
Furchion  dx= sos (k. X ;pavam )
ODEYS : a= powam (i)
b = pevem—ta)
Xos Xa X +x= [og (F) dx=b-a’x
)'(.R:'Xl —© X1+K(=103(k) Lspan = Co 2073
X=X Kaz log (&) =y - @ Xo= CoT ;

/Dm"am E ) '1 3

Anc}'io S 4
n Ix= ssCeox) [tx=odeys (ak 508, tspmns Xo, [ 3y pavam )

[w,n3= Size X 3 Plok (L‘/X)

dx = zevos (w,n) 3

Symbo Jic 3

dxt) = X(2) 3
JX{Z) = {oj,o(e) — X C1s
write MATLAB symbolic code to solve the following differential equations
N
y £(0) =0, v(0) = 0,x(0) =0, y(0) =0

%SPaM:EO ,QO]
Xu:[O)'Oj;

x(8) , Y(&)

Syms  x(e) Y(E)

[tx3=ode s (ab 508, Lspans Xa)
plot (£, x) eqn = Ldiff (xi6:2)" § 3 = = legult)
Nt (é) x(:,0) s diFF(y.e,2)7x + dFF(y.6) ==t \ ;
dx « ditf (X, k) ;

dy « diff (y,€) 5
anc{ s [JX(O)::O) o{j(o}ﬂo s X(0)==0, )’(o)--O];

XeaX=b =p Xt3aX<b X=b-ax
sol = olsslve (eqn, cond )
Bl Ix= s0s(t,x)
a=2 ; &e 3\ abull ¥ Y- 3
b=4 ; Syms x() Y(&)
eqn= [dibf(x6,2)" y Y = = logn(t)

dx= b-a*x
AN — — ’
> diFf (gt ,7x + dFf(y0) <=t \ 5

tspan = Lo 207,
JX:J'-#(X/L');

Xo= [07
[txd=odeys (ab sos,éspm,xo) dy = diff (y,€) 3
Conc! - [_olx(oJ==0; old(o)==°; X(0)==0, }'{0)::0]3

plot (E,x)
sol = osolve (th) cond )
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The Characteristics of P, |, and D controllers

P’O => C;Dropor[-ionaf !nl-%mx Dcrivai-ivej.
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On-Off Control @

* This is the simplest form of control. wl\“ +he (—cw\p .

Jecrease = will
Swikelh 4o (ull Power.
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* Output of proportional controller Is

c(t Kpe(t) = power

* The transfer function can be written as

Proportional Controllers (P)
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void  Setwp () OUTPUT
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Void Loop ()
SV
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delay (1000 ) 5 —
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LED will L;aw (oug-

AM_; 29w

woid dok () | void  blik Cink onkine 5 int oFbine ).
{ blink (@0,200)5 § digtal weite (LED, HiGH ) 5
void desh () delay (onkime )3
{ blink (600,200 5 § digiral Wrire (LED , LOW) 5
void letkerspace () delos (ofFtme ) 5
{detay (400)5 3

\;o;’& wcr/‘JSPaCE () K\/
Vol

{C[c(o:j (800) 5 3

Ptrhaps leter ﬂmc‘[t'aus g

vwoid worse_s ()
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// Read Temerature Values from NTC Therm

const int temperaturePin =0; consk ik Lewp =0
void setup()

{ Serial.begin(9600); )

void loop{)

{ Int temperature = getTempl);

Serial. print(* Temperature Value: *);

Serial.print(temperature);

Serial printin(**C");

delay(1000)

)

double getTemp()

{

// inputs ADC Value from Thermistor and outputs Temperature in Celsi
analogRead(temperaturePin);

long Resistance;

double Temp;

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

// Utilizes the Steinhart-Hart Thermistor Equation

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

// where A=0,001129148, B = 0000234125 and C = 8,76741£-08 Temp
Temp=1/| 129148 + )234125 * Temp) + (€ 87 41
Temp)); Temp = Temp <273

// Convert Kelvin to Celsius return Temp;

// Return the Temperature
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