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10  Suppose you are given a sequence of non-negative integers separated by + and x signs; for example:

&le ?QFEx(G X €+4)>< 2)

You can change the value of this expression by adding parentﬁeses in different places. For example:
2x (B+Ox (6x 1+ (@Ax2)) =6
(((((2%x3)+0)x6)x1)+4) x2=280
(2% 3)+(0x6)) x (1+(4x2))=108
((2x3)4+0) x6) x ((1+4)x2)=2360

Describe and analyze an algorithm to compute, given a list of integers separated by 4+ and X signs,
the smallest possible value we can obtain by inserting parentheses.

Your input is an array A[0..2n] where each Ai] is an integer if 7 is even and + or x if ¢ is odd.
Assume any arithmetic operation in your algorithm takes O(1) time.
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1313.A. Suppose we are given a set L of n line segments in the plane, where each segment has one
endpoint on the line y = 0 and one endpoint on the line y = 1, and all 2n endpoints are
distinct. Describe and analyze an algorithm to compute the largest subset of L in which no
pair of segments intersects.

13.B. Suppose we are given a set L of n line segments in the plane, where each segment has one
endpoint on the line ¥y = 0 and one endpoint on the line y = 1, and all 2n endpoints are
distinct. Describe and analyze an algorithm to compute the largest subset of L in which
every pair of segments intersects.
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24 A graph (V| E) is bipartite if the vertices V' can be partitioned into two subsets L and R, such
that every edge has one vertex in L and the other in R.

24.A. Prove that every tree is a bipartite graph.

24.B. Describe and analyze an efficient algorithm that determines whether a given undirected graph

is bipartite.
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206 Kaniel Dane is a solitaire puzzle played with two tokens on an n X n square grid. Some squares
of the grid are marked as obstacles, and one grid square is marked as the target. In each turn, the
player must move one of the tokens from is current position as far as possible upward, downward,
right, or left, stopping just before the token hits (1) the edge of the board, (2) an obstacle square,
or (3) the other token. The goal is to move either of the tokens onto the target square.

For example, in the instance below, we move the red token down until it hits the obstacle, then
move the green token left until it hits the red token, and then move the red token left, down, right,
and up. In the last move, the red token stops at the target because the green token is on the next
square above.
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An instance of the Kaniel Dane puzzle that can be solved in six moves.
Circles indicate the initial token positions; black squares are obstacles; the center square is the target.

Describe and analyze an algorithm to determine whether an instance of this puzzle is solvable.
Your input consist of the integer n, a list of obstacle locations, the target location, and the initial
locations of the tokens. The output of your algorithm is a single boolean: TRUE if the given
puzzle is solvable and FALSE otherwise. The running time of your algorithm should be a small
polynomial in n.
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