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Problem E
Taxies

Input File: E.in

Output File: standard output
Time Limit: 1 second (C/C++)
Memory Limit: 256 megabytes

Some employees of the company had to work overtime and finished their work late in the night. K
(2 = K = 15) of the employees, who commonly use public transport, ask the company manager to
have the taxi fee reimbursed for them. There are a lot of available taxis, and the manager can
order an individual taxi for each employee. However, he finds it too expensive, because a taxi can
take some passengers (ranging from 1 to 4), and a ride in the same taxi for people who live close
to each other is much cheaper. On the other hand, the manager decides that it would be too
impolite to make some employees wait outdoors as the taxi driver gives their colleagues a lift and
returns back to pick them up. Therefore, the manager wants to choose the cheapest method to
transport all the employees to their homes, satisfying such constraints:

. All K employees are divided into groups, where each group contains 1, 2, 3 or 4 people;
the manager decides how people are grouped.

. Employees of the same group share the same taxi.

. All the people from the group go to one of the group member’s home, where this person

gets out of the taxi; the rest of the people from the group (while there are any) go to the next
person’s home, and so on. The order (which person will be the 1st, which the 2nd, and so on) is
also defined by the manager.

. The manager himself is not one of the K employees and does not belong to any group.
He drives his own car, and does not want to share it with any employee.

The company and employees’ homes are located in the vertices of a weighted graph. Most of
edges of the graph are undirected (two-way roads), but some may be directed (one-way). The
weight of each edge of the graph is the fee of traveling in a taxi along the edge. The graph is
strongly connected, i. e. there exists a path from each vertex of the graph to any other vertex.

The taxi costs include the distance fee and the boarding fee. The boarding fee is charged per car,
without reference to the distance covered and the number of passengers.

Input

The 1st line contains the number of vertices N (5 £ N < 20000) and the number of edges M (N <
M < 50000); afterwards, there are M lines, each of which contains four integers: the 1st number is
1 or 2, denoting a one-way or a two-way road; then, two numbers u,v (U #v,1<sv<N,1<u=<
N) denoting which vertices are connected (if the road is one-way, it's directed from u to v); the 4th
number (ranging from 5 to 5000) denotes the weight (cost of traveling in a taxi) of the edge.

The next line of input data contains the boarding fee (integer number ranging from 500 to 50000).
The next line contains the index (ranging from 1 to N) of the vertex where the company is located.
The next line contains the number of employees K (2 £ K £ 15). The next line is the last and
contains K numbers (each ranging from 1 to N) — indices of the vertices where the employees
live. Different employees may live in the same vertex, but nobody lives in the vertex where the
company is located.



Output
Print one number — the minimal total cost of taking all employees to their homes.

Sample input Sample output

4500
200
1000
1200
900
1300
200
100
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3700
200
1000
1200
900
1300
200
100
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Note In the 1st sample, the minimal total cost 4500 can be reached when one taxi car takes all
the 4 employees and goes in the order: the 2nd employee’s home, then the 1st’s, the 4th’s and
the 3rd’s. In the 2nd sample, the minimal cost 3700 can be reached, when two taxi cars are used,
and one of the cars goes first to the 1st employee’s home, then to the 2nd’s, another car — first
to the 3rd’s, then to the 4th’s.



