Opgavelgsninger (saet 3)

Opgave 1la (5.6)

voi d traverse_i norder(Node t) {
while (true) {
while (t !'=2z) { stack.push(t); t =1t.I; }
i f (stack.enpty())

return;
t = stack. pop();
visit(t);
t =t.r;

}
}

Opgave 1b (5.7)

voi d traverse_postorder(Node t) {
while (true) {
while (t I'= 2z)
{ stack.push(t.r); stack.push(t); t =t.1; }
i f (stack.enpty())

return;
t = stack. pop();
Node s = t.r;
if (s !'=12z) { stack.push(t); t.r =z; t =s; }
else { visit(t); t.r = stack.pop(); t = 2z; }

}
}

Opgave 2a (6.9)

int 1og2 rec(int N {
return N==1?0: 1 + log2 rec(N2);
}



Opgave 2a (6.10)

En karsel med nedenstaende program

public class Program {
static int log2 rec(int

}

N {
return N==1?0: 1 + log2(N2);

static int log2 it(int N {

}

int r = 0;
while (N > 1) { r++ N/=2; }
return r;

static int |log2 java(int

}

return (int) Math.floor(Math.log(N)/Math.log(2));

public static void main(String args[]) {

[
double startTine = SystemcurrentTinmeMI1is();

for (int i = 1; i <= 1000000; i ++)
| og2 rec(i);
IOQprintln("Rec: " + (SystemcurrentTimeMIlis() -

startTine)/ 1000 + " seconds");

startTinme = SystemcurrentTineMIIlis();

for (int i = 1; i <= 1000000; i ++)
log2 it(i);
IO prlntln(" t: "+ (SystemcurrentTimreMIlis() -

startTine)/ 1000 + " seconds");

startTinme = SystemcurrentTineMIIlis();

for (int i = 1; i <= 1000000; i ++)
| og2_java(i);
IQprintln("Java: " + (SystemcurrentTimeMIlis() -

startTine)/ 1000 + " seconds");

}
gav fglgende udskrift:
Rec: 22.699 seconds

It:

12. 132 seconds

Java: 11.568 seconds

Opgave 3

I nt hei ght (Node root) {

return root == null ? -1
1 + Math. nax(helght(root | eft), height(root.

right));



Opgave 4

int conb[];

void print_conbinations(int k, int n) {
conb = new int[k+1];
choose(k, 1, n);

voi d choose(int k, int from int to) {
[l fyld conb[1l..k] ned en fal dende talrakke udtaget af from.to

i f (k == 0)
{ print_conmb(); return; }
for (int i =from i <=to-k+1; i++) {
conb[ K] =i;
choose(k-1, i+1, to);
}
}
void print_conb() {
for (int i =1; i < conb.length; i++)
|Qprint(conb[i]);
QO println();

Kombinationerne udskrivesi faldende orden. En lgsning af opgaven, der ud-
skriver kombinationerne i stigende orden, ses nedenfor.

void print_k conbinations2(int k, int n) {
conb = new int[k+1];
k_comb2(1, k, 1, n);

}
void k_conmb2(int j, int k, int from int to)
[l fyld conb[]..k] ned en stigende talrakke udtaget af from.to
for (int i1 =from; i <=to-(k-j+1)+1; i++) {
comb[j] =1
it (j ==Kk
print_conb();
el se
k _conmb2(j+1, k, i+l, to);
}



Nedenfor ses en lgsning af opgaven, der ikke benytter rekursion.

void print_k conbinations3(int k, int n) {
conb = new int[k+1];
k_conb3(k, n);

void k_conmb3(int k, int n) {

for (int i =1; i <=Kk; i++)
conb[i] =1i;
print_conb();

int current = k;
while (current >= 1)
if (++conb[current] <= n - (k - current)) {

for (int i =1; i <=k - current; i++)
conb[current+i] = conb[current] + i;
print_conb();
current = k;
}
el se

current--;



