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Question 1 (30 marks)

The team of programmers that you supervise has been promoted. Low stress tasks are no
longer on the table — your team now only handles high-stress tasks (which require one week
off in preparation) and killer-stress tasks (which require two weeks off in preparation). Your
job once again is to find a schedule for the next n weeks that will maximize the profit to the
company.

For each week i, you are given the profit values High(i) and Killer(i) that will come from
completing the respective task.

In Week 0, the team can do either task. In Week 1, the team can do either task provided they
did not work in Week 0. In Week 2, the team can do the high-stress task if they took Week 1
off, and they can do the killer-stress task if they took both Week 0 and Week 1 off (etc.)

For example, suppose the upcoming task profits are

Week 0 1 2 3
High-stress profit 10 30 15 20
Killer-stress 5 20 40 60
profit

Here the optimal solution is to do the high-stress task in Week 0, take Weeks 1 and 2 off, then
do the killer-stress task in Week 3, with a total profit of 10+60 = 70.

Construct a Dynamic Programming solution to this problem.

a) Explain how this problem satisfies the Principle of Optimality (Your explanation must be
clear, but a rigourous proof is not required).



b) Give the recurrence relation for this problem, and explain your answer.

c) Explain and justify the order in which you will compute solutions to subproblems. If you
plan to use a table to store solutions to subproblems, this is the place to describe it.

d) Explain how you will determine the details of the optimal solution.



Question 2 (20 marks)

You have been elected to organize the COMPSA Canoe Trip down the NottaLottaWatta
River. Canoes are available for rent at a sequence of trading posts along the river. You will
start the trip by renting a canoe at Post 0 (where the river begins) and end the trip in Post n
(the end of the river). However you don't have to keep the same canoe the whole way - you
can stop at any post, drop off the canoe you have and rent another one. You can only travel
downstream. For all pairs (a,b) with a <b, the cost of renting a canoe at Post a and dropping
it off at Post b is given by Cost(a,b).

For example if there are four posts in total, the costs might be

Cost(a,b) Post b
matrix 0 1 ) 3
0 X 10 15 50
1 X X 40 20
Post a
2 X X X 35
3 X X X X

Your job is to plan the sequence of canoe rentals to minimize the total cost. In the example
shown, the optimal solution is to rent a canoe from Post 0 to Post 1 (cost 10), then rent a canoe
from Post 1 to Post 3 (cost 20) with a total cost of 30.

Consider the following recurrence relation:

Opt(1) = Cost(0,1)

forx>1

Opt(x) = min { Cost(0,x),
Opt(1) + Cost(1,x),
Opt(2) + Cost(2,x),

Opt(x-1) + Cost(x-1,x)



a) Explain why this recurrence relation correctly computes the minimum cost of reaching
trading Post x.

b) Determine the computational complexity of using a Dynamic Programming approach to
solve this problem, based on the recurrence relation given above. Explain your answer.



Special Bonus Question: (0 marks)

What is the meaning of the figure above?
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