DP — txom duestion

Theory Task T3. /9P
You are given an array of n natural numbers aq,...,a, € N, and two natural numbers A, B € N.
You want to determine whether there is a subset I C {1,...,n} satisfying
a; = A and a? = B.
iEZI Z ; 1 Subset Sum

For example,

e The answer for the input (a;)i<, = [2,4,8,1,4,5,3], A =8 and B = 30 is yes because the set
of indices I = {1,4,6}, which corresponds to (a;)i<r = [2,1,5], yields the sum 2+1+5 =8
and the sum-of-squares 22 + 12 + 52 = 30.

e The answer for the input (a;)i<n, = [2,4,8,1], A=6 and B = 15 is no.

Provide a dynamic programming algorithm that determines whether such a subset I exists. In order
to get full points, your algorithm should have an O(n - A- B) runtime. Address the following aspects
in your solution:

1) Definition of the DP table: What are the dimensions of the table DP[...] ? What is the
meaning of each entry 7

2) Computation of an entry: How can an entry be computed from the values of other entries ?
Specify the base cases, i.e., the entries that do not depend on others.

3) Calculation order: In which order can entries be computed so that values needed for each
entry have been determined in previous steps ?

4) FEztracting the solution: How can the final solution be extracted once the table has been filled
?

5) Running time: What is the running time of your algorithm ? Provide it in ©-notation in terms
of n, A and B, and justify your answer.

Size of the DP table / Number of entries: (0..n1x Lo, 10\’_1 X EO rex 81

Meaning of a table entry:
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Scheme continues on the next page.
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Computation of an entry (initialization and recursion):

DP Co1 CoNCTOl = 4rua TPCOATx1Cu1 = Lolse
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Order of computation:
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Extracting the result:
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Running time:
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