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Tree Restoration (tree)

Figure 1: Paolo’s badly-groomed tree.

Paolo was once gifted a gorgeous tree with N
nodes. Sadly he wasn’t very interested in trees
at the time, so he never took care of it. Over time
new edges have grown and others got destroyed,
and the once-beautiful tree is nowadays a not-so-
beautiful simple graph (a graph that is not neces-
sarily connected, without self-loops, and without
multiple edges between the same pair of nodes).

But Paolo changed a lot during this time! He
watched “Guardians of the Galaxy” and grew fond
of Groot (an anthropomorphic tree) so he is now
determined to restore his tree to its former beauty.

Paolo can do the following types of operations:

• Add a new edge paying a cost of C+ (always keeping the graph simple).

• Remove an existing edge paying a cost of C−.

Paolo doesn’t quite remember what the tree originally looked like, which is why he is now asking for your
help. Of course you also have no idea, but since you are good friends, you are going to find a sequence
of operations with minimum total cost and then convince him that the tree you obtained was indeed the
original tree, so Paolo can finally find peace in his heart.

Input
The first line contains two integers: N and M , respectively the number of nodes and the number of edges
in Paolo’s graph.

The second line contains two integers: C+ and C−, the cost for adding and removing an edge respectively.

Each of the following M lines contains two integers: ui and vi, indicating that there is an edge between
node ui and node vi.

Output
You need to output a single line containing the minimum total cost to obtain Paolo’s original tree (well,
any tree is fine) from the input graph.

Constraints
• 1 ≤ N ≤ 106.

• 0 ≤ M ≤ min
(

N(N−1)
2 , 106

)
.

• 1 ≤ C+, C− ≤ 109.

• 1 ≤ ui, vi ≤ N for every i.

• The graph has no self-loops nor multiple edges.
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Examples
input output

5 4
10 10
1 2
2 3
1 3
4 5

20

4 3
10 10
1 2
1 3
1 4

0

Explanation
In the first example, you can remove edge (1, 3) and add edge (2, 4) to obtain a tree. Other solutions
with the same minimum cost exist.

In the second example, the graph is already a tree so no operations are needed.
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