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1 Question

Hiring

In the HIRING problem, you own two companies that have salary budgets By > 0 and By > 0,
respectively. There are n people 1,2,...,n applying to work at one of your companies, where
person i requires salary s; and would generate revenues 71 (i) > 0 and r2(i) > 0 to companies 1
and 2, respectively.

A valid solution to the HIRING problem is the maximum value R for which there exists a pair
of disjoint sets S1,S2 C {1,2,...,n} that satisfy

(1) Zi€S1 Si S B17
(11) ZiESQ S; S B27 and
(iii) e, m1() + Xies, m2(i) = R.

Design a dynamic programming algorithm to solve the HIRING problem. (Note that to solve
the problem, the algorithm needs to find the maximum revenue R as described above, but it does
not need to identify the sets S; and S5.) In your description of the algorithm, make sure you
clearly indicate what are the subproblems and the order in which they are solved. Also: your time
complexity analysis should be in terms of n, By, and Bs.

2 Solution

2.1 Design

Create a 2D array, with rows representing the amount of employees available to be hired. The
first employee to be considered will be the one with the lowest salary, and in ascending order from
there (this sorting would take ©(n logn) time. This is a total of n rows. There would be Bl
columns in this array, with each entry representing an amount of Bl’s total budget to be used.
These columns, however, would also have a sub-array in them, going from 0...B2. So, each entry
of this 2D array would represent the maximum revenue generated with up to a certain amount of
employees, with a budget constrained by a certain amount of B1 and B2. Then, we start at the
lowest salary employee, and a budget of 0, 0. From there, we fill in the subsequent cells as follows:

1. If we are adding a new employee with the same budget, take the max of the previous cell,
adding the new employee and using the same B1 but less from B2, and adding this employee
but using less of B1 and the same amount of B2.
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