Problem C: Assembly Programming

Input file: job.in
Program file: job. {c, cpp, java}

The Wishy-Washy Washing Machine Company (a subsidiary of Fly-By-Night Industries) has two main
assembly lines for its products. Each consists of a series of stations at which various components are
installed or tested. A bare frame starts at one end of an assembly line, and a finished washing machine
is rolled off the other end. The two assembly lines have the same number of assembly stations.
However, since the lines were built at different times and assembly stations can be upgraded or
replaced independently, equivalent assembly stations may take different times on the two lines.

Under most circumstances, a washing machine is assembled entirely on a single line; it starts at the
beginning, moves from one station to the next, and off the end, with each assembly line functioning
independently. Machines can be built to order with any desired features on either line. Thus, differences
in assembly time usually do not matter. But occasionally an urgent order is placed, for a customer who
needs their washing machine built to order as quickly as possible. In this case, it may be advantageous
to move the partly-assembled washing machine from one assembly line to the other, to take advantage
of better equipment on that line. Of course, it also takes a certain amount of time to move from one
assembly line to the other. Depending on which stage the assembly is at, and given the physical layout
of the plant, moving between assembly lines can take varying amounts of time, and may not be
symmetric (moving from line 1 to line 2 may take a different amount of time than moving from line 2
to line 1).
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In this example, a partly completed washer can progress along the first (top) line in 15 minutes (5 for the first station, 10 for
the second), or in 13 minutes for the second (bottom) line. But we can save time by completing the first station in the top
line, spending 2 minutes to move from the first line to the second, and complete the second station in another 5 minutes, for
a total of 12 minutes.

Given the time needed for each assembly station to complete its part of the job, and the time needed to
move between the lines in each direction at each station, what is the minimum amount of time in which
a washing machine can be assembled?

You are given several sets of input, laid out as follows: Each input set begins with an integer NV, 0 < N <
50, which is the number of assembly stations in the line. This is followed by 2 sets of N integers. The
first N integers are the times for each of the N stations on the first assembly line; the next N integers



are the times needed for the second assembly line. Time needed to move along the same assembly line
is included in the time for each assembly station. Time needed to load the bare frame onto the first
station is included in the first station’s time; likewise, time needed to roll the finished product off is
included in the time for the last station. This is followed by two additional sets of integers, giving the
time needed to move from one assembly line to the other. The first number in the set is the time to
move from the (just-completed) first station in one line to the second station in the other. There are thus
N-1 numbers in each of these sets, as there is no point in moving from one line to the other before the
first assembly station or after the last one. The first set gives times to move from line 1 to line 2, the
second gives times to move from line 2 to line 1. The end of input is marked by a value of 0 for N, the
number of assembly stations.

Output for each case is the minimum time in minutes needed to complete assembly. Each output case
should be on a line by itself.

Carefully consider the efficiency of your algorithm as N becomes large.
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