Data Structures and Algorithms — CS2402

Quiz 2

10 points - 10 minutes

Make sure that you justify all your answers.

For all the following exercises, find the running time function. Detail the steps that lead

you to the result.

Exercise 1 (5 points)

int sum=0;
for (inti=0;i<n;i+=1)

for (int j =0; j <i; j+=1)
sum—++;

Solution:

Let us first rewrite the fragment of code as follows:

// Part 1:

for (inti=0; i <n;i=++)

my_ procedure;

where my_procedure is defined as follows:

// Part 2:

for (int 7 =0, 7 <i,j=4+)

sum—++;

The time complexity of my procedure / Part 2 is 2 + 3i. Therefore, p, the time com-
plexity of my _procedure, depends on i, not on n: p(i) = 2 + 3i.

Let’s now consider Part 1.
int i=0;
per valid loop:
1< n 1 step

1+ + 1 step
my_ procedure; p(i) step

exit condition, when i £ n

1 step

= 2+ p(i) steps per valid loop
n valid values for ¢

we consider all values of 4
= (2+p(0)) + (2+p(1)) + (2 +p(2)) +
= Y150 2+ (i)

1 step

(2 p(n 1))

TOTAL:

2+ 31 (2+p(i)) steps



Now let us replace p(i) by its value inside the time complexity of Part 1.

n—1 n—1 n—1
fn) =243 (2+p(i)) =2+ > (2+2+3i) =2+ Y _(4+3i)
1=0 =0 =0
S (A+3i) = 4+3x0+
44+3x1
443 x2
4+3x(n—1)

and since we have: Ixn+3x0+1+2+ -+ m—-1))

= dxn+3x3ri
= Axn+3xyr i

= 4xn43xbn

for (inti=1;i<n? ix=5)
Exercise 2 (5 points) my _procedure;
// where my _procedure is known to run in running time p(n)

int i=0; 1 step

per valid loop:

i< n? 1 step

i*x=5 1 step = 2+p(n) steps per valid loop

my_procedure; p(n) step  x logs(n?) valid values for i = logs(n)(2 + p(n)) steps

exit condition, when ¢ £ n 1 step

TOTAL: 2 + log;(n)(2 4+ p(n)) steps



