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Problem K. Chip Cards (16 MiB ML!)
Input file: standard input

Output file: standard output

Time limit: 2 seconds
Memory limit: 16 mebibytes

Johnny designs chips for chipcards. There are n ports at the upper and bottom boundary of such a
chip. The ports at the upper boundary are labelled from left-to-right by consecutive natural numbers
1, 2, . . . , n; the ports at the bottom boundary are also labelled from left-to-right with the same numbers,
but in a possibly other order. A pair of ports labelled with the same number is connected by a straight-line
path; the paths are grouped into layers and the paths in one layer cannot cross. Furthermore, ports at
both boundaries are grouped into sockets: each socket consists of consecutive ports and each port belongs
to exactly one socket. Note that the sockets at the bottom boundary may be of di!erent lengths than
those at the upper boundary. Lastly, a socket can be switched, in which case the order of ports in it is
reversed.

Johnny learned through the grapevine that he is to be fired. He decided to have a little revenge–he is
going to design the next chip so that it is as expensive in production, as possible. The key production
cost is the number of layers, so he will switch each socket in a way to maximise the number of needed
layers. This turned out to be much more di”cult than his usual tasks and Johnny seeks your help.

Input

First line of the input contains a positive integer n (1  n  5 000]) that denotes the number of ports
on each boundary of the chip. The second line contains n di!erent positive integers from the set
{1, 2, . . . , n}; these are the labels of ports on the bottom boundary (as a reminder: the labels on the
consecutive ports on the upper boundary are 1, 2, . . . , n). The third row contains a positive integer k
(1  k  n) denoting the number of sockets on the upper boundary, a single space, and then k numbers
denoting the amount of ports in the consecutive sockets of the upper boundary. Each socket has at least
one port, the sum of sockets’ numbers of ports on the upper boundary is equal to n. The fourth row
contains a similar description of sockets on the bottom boundary.

Output

You should write a single positive integer: the maximal possible number of needed layers.

Example

standard input standard output

8

3 5 1 2 8 4 7 6

3 3 1 4

4 2 2 2 2

4

Note

On the upper boundary the first socket contains ports 1, 2 and 3, the second: port 4, and the third: 5, 6, 7
and 8. By switching the sockets we can obtain the following sequences of ports on the upper boundary:

• (1, 2, 3) (4) (5, 6, 7, 8);

• (1, 2, 3) (4) (8, 7, 6, 5);

• (3, 2, 1) (4) (5, 6, 7, 8);

• (3, 2, 1) (4) (8, 7, 6, 5).
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