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package circuit;
i nport |inearEq.*;

public class CircuitCient {
public static void main(String[] args) throws Sol veli near EqExcepti on{

EConponent[] cir = new EConponent[6];

/* Think of a loop and a current flowing in this loop in a given reference direction.
* Add a voltage source with a negative or positive

* reference polarity, depending on wether the source is "in the direction" of

* the loop current, or in the "opposite direction". If you add a resistance

* with a positive reference polarity, then the voltage across it has the

* sanme polarity direction as the reference direction of the loop current.

*/

SeriesCircuit serCrcuit = new SeriesCircuit();

EConmponent vsl = new Vol t ageSource(4.0D);
vsl.setPolarity(-1);

vsl. set Name("VS1");
serCircuit.addEConponent (vsl);

EConponent r1 = new Resistor(2.0D);
rl.set Name("R1");
serCircuit.addEConponent (r1l);

EConponent r2 = new Resistor(6.0D);
r2.set Name("R2");
serCircuit.addEConponent (r2);

EConmponent vs2 = new Vol t ageSour ce(2. 0D);
vs2.setPolarity(1l);

vs2. set Name("VS2");
serCircuit.addEConponent (vs2);

EConponent r3 = new Resistor(2.0D);
r3.set Name("R3");
serCircuit.addEConponent (r3);

EComponent r4 = new Resistor(10.0D);
r4.set Name("R4");
serCircuit.addEConponent (r4);

serCircuit.solve();
Systemout.println(serCrcuit);

}
/* - OUTPUT ---

Vol t age Source: VS1, -4.0 Volts , 0.1 Anps
Resistor: RL, 0.2 Volts , 0.1 Anps

Resi stor: R2, 0.6000000000000001 Volts , 0.1 Anmps
Vol t age Source: VS2, 2.0 Volts , 0.1 Anps
Resistor: R3, 0.2 Volts , 0.1 Anps

Resistor: R4, 1.0 Volts , 0.1 Anps

*/
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package circuit;
i nport |inearEq.*;

public interface Circuit {

public void solve() throws Sol veli near EQExcepti on;
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package circuit;

inport java.util.*;
i nport |inearEq.*;

public class SeriesCircuit inplenents Circuit({
Vect or eConponents = new Vector();

public voi d addEConponent ( EConponent eConp) {
eConponent s. addEl enent (eConp) ;

}
public void solve() throws Sol veli near EqException {

Li near Exp exp = ((EConponent)eConponents. el enent At (0)). get Vol t ageExp() ;
for(int i = 1; i < eConponents.size(); ++i) {
exp = exp.add(((EConponent) eConponents. el enent At (i)). get Vol tageExp());

SysLi near EqQlbyl sys = new SysLi near Eqlbyl(exp);
doubl e current = sys.solve();
for(int i = 0; i < eConponents.size(); ++i)
( (EConponent ) eConponent s. el enent At (i)).setCurrent(current);

}
public String toString() f{
String str = "";
for(int i = 0; i < eConponents.size(); ++i) {

str = str +

(( EConponent ) eConponent s. el enent At (i)).get Type() + ": " +

(( EConponent ) eConponent s. el enent At (i )).getName() + ", "+

( ( EConponent ) eConponent s. el enent At (i)).get Vol tage()+" Volts " + ",
( ( EConponent ) eConponent s. el enent At (i)).getCurrent()+" Anps "+"\n";

return str;
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package circuit;
i nport |inearEq.*;

public interface EConponent {

publ i c Linear Exp get Vol t ageExp();
publ i ¢ doubl e get Vol tage();

publ i c doubl e getCurrent();

public void setVoltage(double vol);

public void setPolarity(int pol);
public void set Nane(String nane);
public String getNane();

c
c
c
c
public void set Current (doubl e curr);
c
c
c
public String getType();
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package circuit;

public interface Source extends EConponent {
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package circuit;
i nport |inearEq.*;

public class Resistor inplenents EConponent {

private doubl e voltage = 0.0D,
private double current = 0.0D,
private doubl e resistance = 0.0D,

private String nane = null;
private static String type = "Resistor";

private int polarity = 1,

publ i ¢ Resistor(double res) {
resi stance = res;

}

public void setNane(String nane) {
t hi s. nane = nane;

}
public String getNane() ({
return name;

}
public String getType() {
return type;

}

public void setPolarity(int pol) {
if(pol >>0) { polarity = 1;
else { polarity = -1;
resistance = resistance * polarity ;

}

public void setResistance(double res) ({
resi stance = res;

}

publ i c Linear Exp get Vol t ageExp()
return new Li near Exp(0.0D, 0.0D, resistance);

}

public LinearExp getCurrent Exp() {
return new Li near Exp(0.0D, 1.0D/resistance, 0.0D);

publ i ¢ doubl e get Vol tage() ({
return vol tage;

public double getCurrent() {
return current;

}

public void setVol tage(doubl e vol) {
vol tage = vol;
current = vol/resistance;

}

public void setCurrent(double curr) {
current = curr;
vol tage = curr*resistance;

}
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package circuit;
i nport |inearEq.*;

public class Vol tageSource inplenents Source {
private doubl e voltage = 0.0D,
private double current = 0.0D,

[EEY

private int polarity =

1

private String nane = null;
private static String type = "Voltage Source";

publ i ¢ Vol t ageSour ce(doubl e vol) {
vol tage = vol;

public void setPolarity(int pol) {

if(pol >>0) { polarity = 1;

else { polarity = -1;

vol tage = Mat h. abs(vol tage) * polarity ;
}

public void setNane(String nane) {
t hi s. nane = nane;

}
public String getNane() ({
return name;

}
public String getType() {
return type;

publ i c Linear Exp get Vol t ageExp()
return new Li near Exp(vol tage, 0.0D, 0.0D);

public LinearExp getCurrent Exp() ({
return null;

publ i ¢ doubl e get Vol tage() ({
return vol tage;
}

public double getCurrent() {
return current;

public void setVol tage(doubl e vol) {
}

public void setCurrent(double curr) {
current = curr;
}

}
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package | i near Eq;
public class LinEqCient {
public static void main(String[] args) throws Sol veli near EQExcepti on{

Li near Exp expl = new Li nearExp(2.0D, 3.0D, 0.0D); //expl = 2.0 + 3.0 x+0.0 y
System out . printl n(expl);

expl.repl aceByVal ue(1, 5.0D); // in expl replace x by value 5.0
Systemout.println(expl); // expl =17.0 + 0.0 x + 0.0 y

Li near Exp exp2 = new Li near Exp(0.0D, 4.0D, 0.0D); // 0.0 + 4.0 x + 0.0 y
Li near Exp exp3 = expl.add(exp2); // add exp2 to expl
Systemout.println(exp3); // 17.0 + 4.0 x + 0.0 y

SysLi near EqQlbyl sys = new SysLi near Eqlbyl(exp3);
doubl e sol = sys.solve();
Systemout.println(sol); // sol: x = -17.0/4.0

Li near Exp exp4 = new Li nearExp(2.0D, 0.0D, 4.0D); // exp4d = 2.0 + 0.0 x+4.0 y
sys = new SysLi near Eqlby1(exp4);

sol = sys.solve();

Systemout.println(sol); // sol: y =-2.0/4.0

Li near Exp exp5 = new Li nearExp(2.0D, 2.0D, 4.0D); // exp4d = 2.0 + 2.0 x+4.0 y
sys = new SysLi near Eqlby1( exp5);
/'l sol = sys.solve(); throws exception

Li near Exp exp6 = new Li nearExp(2.0D, 0.0D, 0.0D); // exp4 = 2.0 + 0.0 x+0.0 y
sys = new SysLi near Eqlby1( exp6);
/'l sol = sys.solve(); throws exception
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package | i near Eq;

public final class SysLinearEqlbyl {
private LinearExp exp = null;

publ i ¢ SysLi near EqQlby1( Li near Exp exp) {
this.exp = exp;
publ i c doubl e solve() throws Sol velbylException {
if( exp == null ) {
t hrow new Sol velbylException();
doubl e[] coeff = exp.get Coeff();
if( coeff[1] !'= 0.0D && coeff[2] != 0.0D) {
t hrow new Sol velbylException();

if( coeff[1] == 0.0D && coeff[2] == 0.0D) {
t hrow new Sol velbylException();
}

if( coeff[1] == 0.0D) {
return -coeff[0]/coeff[2];

return -coeff[0]/coeff[1];



/1 Title: HW 2, 694T
/| Aut hor : Furrukh Khan
/ | Conpany: osu

package | i near Eq;

public final class LinearExp {
private double[] coeff = new doubl e[ 3];

publ i c Linear Exp(doubl e d1, double d2, double d3) ({
— dl-

coeff[ 0] ;
coeff[1] = d2;
coeff[2] = d3;

publ i c doubl e[] getCoeff() {
return (double[]) coeff.clone();

publ i c Linear Exp add(Li near Exp exp) ({
return new Li near Exp(coeff[ 0] +exp. coeff
1
2

N = O

coeff +exp. coef f
coeff +exp. coef f

}

public Linear Exp sub(Linear Exp exp) ({
return new Li near Exp(coeff[0]-exp. coeff
coeff[ 1] - exp. coef f
coeff[2] - exp. coef f

N = O

}

public void repl aceByVal ue(int index, double value) {
if(index == 1 || index == 2)
coeff[0] = coeff[0] + coeff[index]*value
coeff[index] = 0.0D
}
}

public String toString() f{
return "["+coeff[0]+", "+coeff[1]+", "+coeff[2]+"]";
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package | i near Eq;
public class Sol velLi near EQExcepti on ext ends Exception {

publ i ¢ Sol velLi near EqException(String str) {
super (str);
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package | i near Eq;

public class Sol velbylException extends Sol velLi near EqException {

publ i c Sol velbylException() ({
super (" [Not enough info to solve Syslbyl]");



