APPENDIX
import java.lang.reflect.Method;
import java.lang.reflect.InvocationTargetException;
public abstract class AbstractTest {
    public void run() throws Exception {
        System.setErr(System.out);
        for (Method m : getClass().getMethods()) {
            if (!m.getName().startsWith("test")) {
                continue;
            }
            try {
                System.out.println("Running test: " + m.getName());
                try {
                    m.invoke(this);
                } catch (InvocationTargetException ite) {
                    throw ite.getCause();
                }
                System.out.println("OK: " + m.getName());
            } catch (AssertionError e) {
                System.out.println(">>>>>>>>>>>>>>>>> FAILURE: " + m.getName());
                e.printStackTrace(System.out);
                System.out.println("<<<<<<<<<<<<<<<<<");
            } catch (Throwable e) {
                e.printStackTrace();
            }
        }
    }
    protected static void assertion(String messageOnFailure, boolean condition) {
        if (!condition) {
            throw new AssertionError(messageOnFailure);
        }
    }
    protected static void assertion(boolean condition) {
        assertion("Failed condition", condition);
    }
    protected static void fail() {
        throw new AssertionError();
    }
    protected static void fail(String reason) {
        throw new AssertionError(reason);
    }
}
public class Exercise1Test extends AbstractTest {
    public static void main(String[] args) throws Exception {
        new Exercise1Test().run();
    }
    public void testGetters() {
        Complex complex = new Complex();
        complex.setImaginary(new Float(5));
        assertion(new Float(5).equals(complex.getImaginary()));
        complex.setReal(new Float(10));
        assertion(new Float(10).equals(complex.getReal()));
    }
    public void testNulls() {
        Complex complex = new Complex();
        try {
            complex.setImaginary(null);
            fail();
        } catch (Exception ok) { }
    }
    public void testInitialValues() {
        Complex complex = new Complex();
        assertion(new Float(0).equals(complex.getReal()));
        assertion(new Float(0).equals(complex.getImaginary()));
    }
    public void test1() {
        Complex c1 = new Complex();
        Complex c2 = new Complex();
        assertion(true == c1.isEqual(c2));
        assertion(true == c2.isEqual(c1));
        c1.setReal(new Float(2));
        assertion(false == c1.isEqual(c2));
        assertion(false == c2.isEqual(c1));
        c2.setReal(new Float(2));
        assertion(true == c1.isEqual(c2));
        assertion(true == c2.isEqual(c1));
        c1.setImaginary(new Float(4));
        assertion(false == c1.isEqual(c2));
        assertion(false == c2.isEqual(c1));
        c2.setImaginary(new Float(4));
        assertion(true == c1.isEqual(c2));
        assertion(true == c2.isEqual(c1));
    }
    public void testAdd() {
        Complex c1 = new Complex();
        c1.setImaginary(new Float(2));
        Complex c2 = c1.add(c1);
        assertion(new Float(0).equals(c2.getReal()));
        assertion(new Float(4).equals(c2.getImaginary()));
    }
    public void testToString(){
    
Complex complex1 = new Complex();
    
Complex complex2 = new Complex();
    
String s1,s2;
        complex1.setImaginary(new Float(5));
        complex1.setReal(new Float(10));
        complex2.setImaginary(new Float(5));
        complex2.setReal(new Float(10));
        s1=complex1.toString();
        s2=complex2.toString();
        assertion(0==s1.compareTo(s2));
    }
}
public class Exercise2Test extends AbstractTest {
    public static void main(String[] args) throws Exception {
        new Exercise2Test().run();
    }
    private static void assertEqual(RGBColor c1, RGBColor c2) {
        if (c1 == c2) {
            return;
        }
        assertion(c1.getRed() == c2.getRed());
        assertion(c1.getGreen() == c2.getGreen());
        assertion(c1.getBlue() == c2.getBlue());
    }
    private static void assertEqual(Pic p1, Pic p2) {
        assertion(p1.length() == p2.length());
        assertion(p1.height() == p2.height());
        for (int i = 0; i < p1.length(); i++) {
            for (int j = 0; j < p1.height(); j++) {
                assertEqual(p1.pixelAt(i, j), p2.pixelAt(i, j));
            }
        }
    }
    public void testInitialRGB() {
        RGBColor color = new RGBColor();
        assertion(0 == color.getRed());
        assertion(0 == color.getGreen());
        assertion(0 == color.getBlue());
    }
    public void testSimpleRGB() {
        RGBColor color = new RGBColor();
        color.setBlue(5);
        color.setGreen(10);
        color.setRed(20);
        assertion(20 == color.getRed());
        assertion(10 == color.getGreen());
        assertion(5 == color.getBlue());
    }
    public void testNewPic() {
        RGBColor color = new RGBColor(5, 10, 20);
        Pic pic = new Pic(color);
        assertion(1 == pic.length());
        assertion(1 == pic.height());
        RGBColor c = pic.pixelAt(0, 0);
        assertEqual(color, c);
    }
    public void testAddBelow() {
        Pic pic = new Pic(new RGBColor(1, 1, 1));
        Pic pic2 = new Pic(new RGBColor(2, 2, 2));
        Pic pic3 = pic.addBelow(pic2);
        assertion(2 == pic3.height());
        assertion(1 == pic3.length());
        assertEqual(new RGBColor(1, 1, 1), pic3.pixelAt(0, 0));
        assertEqual(new RGBColor(2, 2, 2), pic3.pixelAt(0, 1));
        assertion(1 == pic.length());
        assertion(1 == pic.height());
        assertion(1 == pic2.length());
        assertion(1 == pic2.height());
        pic3 = pic3.addBelow(pic3);
        assertion(4 == pic3.height());
        assertion(1 == pic3.length());
        assertEqual(new RGBColor(1, 1, 1), pic3.pixelAt(0, 0));
        assertEqual(new RGBColor(2, 2, 2), pic3.pixelAt(0, 1));
        assertEqual(new RGBColor(1, 1, 1), pic3.pixelAt(0, 2));
        assertEqual(new RGBColor(2, 2, 2), pic3.pixelAt(0, 3));
    }
    public void testRotate() {
        RGBColor c1 = new RGBColor(1, 1, 1);
        RGBColor c2 = new RGBColor(2, 2, 2);
        Pic pic = new Pic(c1);
        Pic pic2 = new Pic(c2);
        Pic pic3 = pic.addBelow(pic2);
        final Pic initial = pic3;
        //1
        //2
        pic3 = pic3.rotate();
        //2 1
        assertion(2 == pic3.length());
        assertion(1 == pic3.height());
        assertEqual(c2, pic3.pixelAt(0, 0));
        assertEqual(c1, pic3.pixelAt(1, 0));
        pic3 = pic3.rotate();
        //2
        //1
        assertion(1 == pic3.length());
        assertion(2 == pic3.height());
        assertEqual(c2, pic3.pixelAt(0, 0));
        assertEqual(c1, pic3.pixelAt(0, 1));
        pic3 = pic3.rotate();
        //1 2
        assertion(2 == pic3.length());
        assertion(1 == pic3.height());
        assertEqual(c1, pic3.pixelAt(0, 0));
        assertEqual(c2, pic3.pixelAt(1, 0));
        pic3 = pic3.rotate();
        //1
        //2
        assertEqual(initial, pic3);
    }
    public void testFlip() {
        RGBColor c1 = new RGBColor(1, 1, 1);
        RGBColor c2 = new RGBColor(2, 2, 2);
        Pic pic = new Pic(c1);
        Pic pic2 = new Pic(c2);
        Pic pic3 = pic.addBelow(pic2);
        pic3 = pic3.flip();
        assertEqual(pic3, pic3.flip());
        pic3 = pic3.rotate().flip();
        //1 2
        assertEqual(c1, pic3.pixelAt(0, 0));
        assertEqual(c2, pic3.pixelAt(1, 0));
    }
    public void testEmptyPic() {
        Pic empty = new Pic();
        assertion(empty.length() == 0);
        assertion(empty.height() == 0);
        Pic pic = new Pic();
        Pic pic2 = pic.addBelow(empty);
        assertEqual(pic, pic2);
        Pic pic3 = empty.addBelow(pic);
        assertEqual(pic, pic3);
    }
}
public class Exercise3Test extends AbstractTest {
    public static void main(String[] args) throws Exception {
        new Exercise3Test().run();
    }
    private static void assertConnected(boolean connected, Graph g, String v1, String v2) {
        assertion(connected == g.checkEdge(v1, v2));
        assertion(connected == g.checkEdge(v2, v1));
        if (g.getNodes().contains(v1)) {
            assertion(connected == g.getNeighbours(v1).contains(v2));
        }
        if (g.getNodes().contains(v2)) {
            assertion(connected == g.getNeighbours(v2).contains(v1));
        }
    }
    public void testInsertEdge() {
        Graph obj = new Graph();
        obj.insertVertex("node");
        obj.insertVertex("node2");
        assertion(true == obj.insertEdge("node", "node2")); //epistrefei true otan dimiourgei tin akmi
        assertion(false == obj.insertEdge("node", "node2")); //epistrefei false epeidi i akmi yparxei
        assertion(false == obj.insertEdge("node2", "node")); //epistrefei false epeidi i akmi yparxei (undirected)
        assertion(true == obj.checkEdge("node", "node2"));
        assertion(true == obj.checkEdge("node2", "node"));
    }
    public void testVertexReinsertion() {
        Graph obj = new Graph();
        obj.insertVertex("node");
        try {
            obj.insertVertex("node");
            fail();
        } catch (Exception ok) { }
    }
    public void testVertexRemovalAlsoRemovesEdges() {
        Graph obj = new Graph();
        obj.insertVertex("node");
        obj.insertVertex("node2");
        obj.insertEdge("node", "node2");
        obj.removeVertex("node"); //prepei na diagrafei kai i akmi
        obj.insertVertex("node"); //alliws 8a meinei ston kainourgio komvo, pou de 8a eprepe na exei akmes
        assertConnected(false, obj, "node", "node2");
    }
    public void testSelfEdge() {
        Graph obj = new Graph();
        obj.insertVertex("node");
        obj.insertEdge("node", "node");
        assertConnected(true, obj, "node", "node");
    }
    public void testRemoveNotExistingVertex() {
        Graph obj = new Graph();
        assertion(false == obj.removeVertex("xaxa"));
    }
    public void testRemoveVertex() {
        Graph obj = new Graph();
        obj.insertVertex("node1");
        obj.insertVertex("node2");
        obj.insertEdge("node1", "node2");
        assertion(true == obj.removeVertex("node1"));
        assertion(false == obj.getNodes().contains("node1"));
        assertConnected(false, obj, "node1", "node2");
    }
    public void testRemoveEdge() {
        Graph obj = new Graph();
        obj.insertVertex("node1");
        obj.insertVertex("node2");
        obj.insertEdge("node1", "node2");
        assertion(false == obj.removeEdge("node1", "node1"));
        assertion(true == obj.removeEdge("node1", "node2"));
        assertion(true == obj.getNeighbours("node1").isEmpty());
        assertion(true == obj.getNeighbours("node2").isEmpty());
    }
    public void testSimple() {
        Graph g = new Graph();
        assertion(null != g.getNodes());
    }
    public void testNeighborsForNonExistentVertex() {
        Graph g = new Graph();
        try {
            g.getNeighbours("node1");
        } catch (Exception ok) { }
    }
}
public class Exercise4Test extends AbstractTest {
    public static void main(String[] args) throws Exception {
        new Exercise4Test().run();
    }
    public void testEqualsInMetric() {
    
RealNumberMetric rnm1=new RealNumberMetric(3.54543,5.23445);
    
RealNumberMetric rnm2=new RealNumberMetric(3.54543,5.23445);
    
ComplexNumberMetric cnm1=new ComplexNumberMetric(2.97236,-7.92848,4.243345,6.837480);
    
ComplexNumberMetric cnm2=new ComplexNumberMetric(2.97236,-7.92848,4.243345,6.837480);
    
PlaneMetric pnm1=new PlaneMetric(3.23424,4.3245,-6.0994,6.1);
    
PlaneMetric pnm2=new PlaneMetric(3.23424,4.3245,-6.0994,6.1);
        assertion(true==rnm1.isEqual(rnm2));
        assertion(true==cnm1.isEqual(cnm2));
        assertion(true==pnm1.isEqual(pnm2));
     }
    public void testDistanceInMetric() {
    
RealNumberMetric rnm1=new RealNumberMetric(3.54543,5.23445);
    
RealNumberMetric rnm2=new RealNumberMetric(3.54543,5.23445);
    
double r1 = rnm1.distance();
    
double r2 = rnm2.distance();
    
ComplexNumberMetric cnm1=new ComplexNumberMetric(2.97236,-7.92848,4.243345,6.837480);
    
ComplexNumberMetric cnm2=new ComplexNumberMetric(2.97236,-7.92848,4.243345,6.837480);
    
double c1 = cnm1.distance();
    
double c2 = cnm2.distance();
    
PlaneMetric pnm1=new PlaneMetric(3.23424,4.3245,-6.0994,6.1);
    
PlaneMetric pnm2=new PlaneMetric(3.23424,4.3245,-6.0994,6.1);
    
double p1 = pnm1.distance();
    
double p2 = pnm2.distance();
    
assertion(0==r1-r2);
    
assertion(0==c1-c2);
    
assertion(0==p1-p2);
    }
    public void testToStringInMetric(){
    
RealNumberMetric rnm1=new RealNumberMetric(3.54543,5.23445);
    
RealNumberMetric rnm2=new RealNumberMetric(3.54543,5.23445);
    
double r1 = rnm1.distance();
    
double r2 = rnm2.distance();
    
String sr1 = rnm1.toString();
    
String sr2 = rnm2.toString();
    
ComplexNumberMetric cnm1=new ComplexNumberMetric(2.97236,-7.92848,4.243345,6.837480);
    
ComplexNumberMetric cnm2=new ComplexNumberMetric(2.97236,-7.92848,4.243345,6.837480);
    
double c1 = cnm1.distance();
    
double c2 = cnm2.distance();
    
String sc1 = cnm1.toString();
    
String sc2 = cnm2.toString();
    
PlaneMetric pnm1=new PlaneMetric(3.23424,4.3245,-6.0994,6.1);
    
PlaneMetric pnm2=new PlaneMetric(3.23424,4.3245,-6.0994,6.1);
    
double p1 = pnm1.distance();
    
double p2 = pnm2.distance();
    
String sp1 = pnm1.toString();
    
String sp2 = pnm2.toString();
    
assertion(0==sr1.compareTo(sr2));
    
assertion(0==sc1.compareTo(sc2));
    
assertion(0==sp1.compareTo(sp2));
    }
}
public class AllTests {
    public static void main(String[] args) throws Exception {
        Exercise1Test.main(args);
        Exercise2Test.main(args);
        Exercise3Test.main(args);
        Exercise4Test.main(args);
    }
}
