[bookmark: _GoBack]Question 1. There are three types of buildings (commercial, residential, computer lab) along a (long) straight road. We want to place some telephone/wireless towers along the road to cover every building by at least one tower. A commercial building is covered if it is in the distance at most $r_1$ from a tower, a residential building is covered if it is in the distance at most $r_2$ from a tower, and finally, a computer lab is covered if it is in the distance at most $r_3$ from a tower. We assume that $r_3 < r_2 < r_1$. Design a strategy/algorithm that places the minimum number of towers along the road to cover every building. 


Question 2. We are given an array of 2021 positive integers. Which of the following is correct? Justify your answer or give a counter-example. 

a) If the array is sorted, then the fastest way to decide if 2021 is in the array requires 1010 operations (comparisons/assignments).

b) If the array is not sorted and the numbers are random, then one can sort the array with less than 20200 operations (comparisons/assignments).

c) Finding the 4-th smallest number in the array takes at least 22,222 operations (comparisons/assignments).

    d) If the biggest number in the array is 2021, then one can sort the array by at most 4042 operations (comparisons/assignments).

Question 3. We are given a 2D grid where each grid cell is a square of 1 by 1. There are some random points in the grid. The X,Y coordinates of each point is given. Two cells are called neighbors if they share at least one corner. When we look at the not empty cells (the one with at least one point in it), we see C O V I D. The goal is to select one point from each cell and connect (by a straight-line segment) it to the selected point in the neighboring cell so that the total lengths of line segments is minimum. The distance between two points in the grid is the Euclidian distance. Design an algorithm that selects from each non-empty cell a point and connect them as described, so that the sum of the total distances is minimum. 

See the example. Note that the given solution is not necessarily an optimal. 
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