
Q1
[4, 3, 5, 6, 1]

13 - - 12 12 9
14 - - - 15 12
15 - - - 14 14
16 - - - - 13
17 - - - - 16
18 - - - 18 15
19 - - - - -
20 - - - - -
21 - - - - 19

[4, 3, 5, 6, 2]
13 - - 12 12 10
14 - - - 15 13
15 - - - 14 14
16 - - - - 14
17 - - - - 17
18 - - - 18 16
19 - - - - -
20 - - - - -
21 - - - - 20

[4, 3, 5, 6, 3]
13 - - 12 12 11
14 - - - 15 14
15 - - - 14 14
16 - - - - 15
17 - - - - 18
18 - - - 18 17
19 - - - - -
20 - - - - -
21 - - - - 21

Q2
Superpolynomial if, for any positive integer k, limn→∞(n^k)/f(n) = 0

Or an algorithm is defined to take superpolynomial time if T(n) is not bounded
above by any polynomial. Using little omega notation, it is ω(nc) time for all
constants c, where n is the input parameter, typically the number of bits in the
input.
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5. Set cover is this problem:

Instance. A set U , a set S = {S1, S2, . . . , St} of subsets of U , and an integer k.

Query. Is there a subset C of S of size k whose union equals U?

a) In the set cover instance below, U = {0, 1, . . . , 8} and S = {S0, S1, . . . , S10}. Does this instance

have a cover of size 6? (yes/no)

b) Justify your answer (use the space below at the right).

0 1 2 3 4 5 6 7 8

S0 - - - - - - - * *

S1 - - * - - - - - -

S2 - * * - - - * - *

S3 * - - * - * - * -

S4 - - - * - - - - -

S5 * - - - - - - - -

S6 - - - - * * * - -

S7 * - - - - * - - *

S8 - - - - - - - - -

S9 - - - - * - - - *

S10 - * - - - * * - -

6. Prove/disprove: the set cover problem is in the class NP.

Sets S2,S3,S6 alone will cover U.

(i) Based on defintion above, set cover is a decision problem.
(ii) there is a polynomial time verifier, that for every element u in the universe U 
checks whether or not that element in included in one of - the sets S, this would 
take time |U| times size of the input which will be a polynomial time because size 
of the input is polynomial. 

Yes


