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2. [21] Give the order of growth (as a function of N) of the running times of each of the following code
fragments. Justify your answer in the space provided.

(a) O(N_), sum=N + & + & + .
int sum = O;
for (int n = N; n > 0; n /= 2)
for (dint i = 0; i < n; i++)
sum++;

See answer to exercise 6 here

(b) O(LIN_), sum=1+4+2+4+38...
int sum = O;
for (int i = 1; i < N; i *= 2)
for(int j = 0; j < i; j++)
sum++;

See answer to exercise 6 here

(¢) O(NlogN), sum=N log N

int sum = O;
for (int i = 1; 1 < N; i *= 2)
for (int j = 0; j < N; j++)
sum++;

See answer to exercise 6 here

(d) O(Nlogy N), sum=Nlog, N Shift left by 2 bits is equal to multiple by

int sum = 0; 4. So, similar to previous part except it is
for (int 1 = 1; i < N; i <<= 2) log base 4.
for (int j = 0; j < N; j++)
sum++;
(e) O(y ), fn1(x,y)= L XY fn1(x,y) = x + fn1(x, y-1) = x + x
int fnl(int x, int y) + fni(x, y-2) = x + x + x + fnl(x,
{ y-3) .=x*y+fl(x,0) =x*y

if (y == 0) return O;
return (x + fnl(x,y-1));

}

b _ b

(f) O(a’), fn2(a,b)= i fm2(a, b) = a * M2(a, b-1) = a * a * M2(a,

int fn2(int a, int b) b-2) ..= a® * fn2(a, 0) = a’
{

if (b == 0)

return 1;

return fni(a, fn2(a, b-1));

}
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(8) O(__Nlogs N )
void fn(int n) {

T(n) =3T(n/3) + O(n)

if (n <= 1) return; Use master theorem. Question from
fn(n/3); Princeton university Spring 2019 mid term
for (int i = 0; i < n; i++) exam. link.

op0; // 0(1) operation
fn(n/3);
fn(n/3);
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if (isRed(h.right) && !'isRed(h.left)) h = rotateLeft(h);
if (isRed(h.left) && isRed(h.left.left)) h = rotateRight(h);
if (isRed(h.left) && isRed(h.right)) flipColors(h);
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void Load(file)

{
HashSet hs = new HashSet();
foreach(line in file)
hs.Add(1line)
+
amortized'
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bool Find(string pwd)

{
var hash = SHA1(pwd) ;
return hs.Contains (hash) ;

}
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