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Tentamen: [6sning

Uppgifter: [6sningar
Uppgift 1 (3 poang + 3 poang)

a) (3 poing)

u
> 1 2 3
b) (3 poéng)
v[0]
> 0 0 1
v v[1]
> > 0 1 1
v[i2]
> 1 1 1

Uppgift 2 (3 poang + 3 poang + 3 poang)

a) (3 podng)

public static Point nearestPoint (Point[] points, Point point)
{
if (points.length == 0)
throw new java.lang.IllegalArgumentException ("no points");

Point nearestPoint = points[0];
double minDistance = nearestPoint.distance (point);
double distance = 0;
for (int pos = 1; pos < points.length; pos++)
{
distance = points[pos].distance (point);
if (distance < minDistance)
{
nearestPoint = points|[pos];
minDistance = distance;
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return nearestPoint;

b) (3 poéng)

public static Point[] internalPoints (Point[] points, double r)
{
// antalet punkter inuti cirkeln
int countInternalPoints = 0;
for (Point p : points)
if (p.getX () * p.getX () + p.getY () * p.getY () < r * r)
countInternalPoints++;

// de punkter som &r inuti cirkeln

Point[] internalPoints = new Point[countInternalPoints];
int pos = 0;
for (Point p : points)
if (p.getX () * p.getX () + p.getY () * p.getY () < r * r)
internalPoints[pos++] = p;

return internalPoints;

C) (3 poéng)

Point[] points = { new Point (3, 4),
new Point (1, 2),
new Point (5, 6),
new Point (4, 5) };

Point point = new Point (1, 1);

double radius = 7;

Point nearestPoint = nearestPoint (points, point);
Point[] internalPoints = internalPoints (points, radius);

Uppgift 3 (3 poéang + 3 poang + 3 poang)

a) (3 poang)

public String toString ()
{

String s ="";

for (int pos = 0; pos < courseCount; pos++)
s = s + courses[pos] + "\n";

return s;

b) (3 poang)

public void remove (Course course)
{
int courselndex = -1;;
for (int pos = 0; pos < courseCount; pos++)
if (courses|[pos].equals (course))
{
courselndex = pos;
break;

if (courselndex != -1)
{
for (int pos = courselndex; pos < courseCount - 1; pos++)
courses [pos] = courses[pos + 1];
courses[courseCount - 1] = null;
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courseCount--;

¢) (3 poéng)

courses
list
A
courdes[3]
7 courses[0] coursgs[4]
\ 4 v v
10
name
Algebra <
cqurses|[1]
20
name <
Algorithms ¢
50 cdurses|[2]
name <
Programming
Uppgift 4 (4 poang + 2 podng + 3 poang)
a) (4 poang)
public int sizeCompare (Rectangle rec)
{
int compResult = 0;
if (this.width * this.height < rec.width * rec.height)
compResult = -1;

else if (this.width * this.height > rec.width * rec.height)
compResult = 1;

return compResult;

public int sizeCompare (CharSequence seq)

{

int compResult = 0;
if (this.charCount < seg.charCount)
compResult = -1;

else if (this.charCount > seqg.charCount)
compResult = 1;

return compResult;

b) (2 poéng)

Rectangle recl = new Rectangle (4, 3);
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Rectangle rec2 = new Rectangle (6, 5);
Rectangle rec = Selector.oneOfTwo (recl, rec2);

¢) (3 poing)
14+2=3

Uppgift 5 (4 poéang + 5 poang)
a) (4 poang)

For att bestimma det element som ska ligga pa den forsta positionen, utfors n - 1 elementjamforelser. For att bestimma det
element som ska ligga pa den andra positionen utfors n - 2 jamforelser. Antalet jamforelser minskar med 1 for varje ny
position. Det totala antalet jamforelser &r:

m-1)+m-2)+..+1=nn-1)/2
Motsvarande komplexitetsfunktion &r:
ttn) =nn-1) /2
t() =n2/2-n/2
For stora n dominerar termen med 2. Dérfor:
t(n) € 6(n?)

Algoritmen &r kvadratisk nér det géller antalet elementjamforelser.

Man sitter n - 1 element pa ratt plats, och darmed sorteras alla element. Nar ett element satts in pa ratt stalle, byter det plats
med det element som redan finns dar. Om ett element redan finns pa ratt position, behdver det inte byta plats med nagot annat
element. Det betyder att i vérsta fall utfors n - 1 elementutbyten.

Algoritmens tidskomplexitet i vérsta fall, nar det galler antalet elementutbyten, kan ges med foljande komplexitetsfunktion:
w(n)=n-1
w(n) € O(n)

Algoritmen &r linjar nér det géller antalet elementutbyten i varsta fall.

¢) (5 poéng)

public static void sort (String[] elements)

{

int lastPos = elements.length - 1;
int minPos = 0;
String e ="";

for (int pos = 0; pos < lastPos; pos++)
{
minPos = pos;
for (int p = pos + 1; p <= lastPos; p++)
if (elements[p].compareTo (elements[minPos]) < 0)
minPos = p;

if (minPos != pos)

{
e = elements[pos];
elements[pos] = elements[minPos];
elements [minPos] = e;



