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Task 1. Connect 

You are given a graph with n vertices and m undirected edges. The vertices are numbered from 1 to n. We 

number the edges in the order of their appearance in the input, starting with 1. Let for each pair of numbers of 

edges (i, j) for which 1 ≤ i ≤ j ≤ m, create a new graph with edges that are the edges of the original graph with 

numbers from i to j inclusive and for the vertices of the new graph we take all vertices of the original graph. Write 

program connect that finds how many of these newly created graphs are connected. 

 

Input.  The first line of the standard input contains the values of n and m. It follows m lines in the input, each 

containing two integers: u and v, specifying the vertices of the corresponding edge in the original graph. 

 

Output.  Your program should print on the standard output one integer equal to the count of newly created 

connected graphs. 

Constraints.  2 ≤ n ≤ 50 000; 1 ≤ m ≤ 200 000;  1 ≤ u ≤ n; 1 ≤ v ≤ n. The graph may contain multi-edges and loops. 

 

Evaluation. 

 

Subtask Points Additional constrains 

1 5 n ≤ 100; m ≤ 200 

2 15 n ≤ 2 000; m ≤ 5 000 

3 40 n ≤ 200 

4 40 None 

 

Points for a given subtask are obtained only if all tests for it are correctly solved. 

Example. 

Sample input  

4 4 

1 2 

2 4 

1 3 

1 4 

Sample output 

3  

Explanation of the test example: The pairs of edges (i, j) for which the corresponding new graph is connected are 

(1, 3), (1,4) and (2,4). More precisely: 

(1,3) – this includes edges with numbers 1, 2 and 3; 

(1,4) – this includes edges with numbers 1, 2, 3 and 4; 

(2,4) – this includes edges with numbers 2, 3 and 4. 
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Task 2. Points 

Given are N points with integer coordinates in the standard coordinate system on the plane. A point is called 

extreme if both following assertions are true: 1. if you after leaving it and moving straight vertical you can go 

infinitely far away and also 2. if you after leaving it and moving straight horizontal you can also go infinitely far 

away. A point is called internal, if after leaving it you cannot go infinitely far away moving vertically neither 

horizontally. Write a program points that finds the count of extreme points and the count of internal points in the 

initial point configuration, and then executes requests of two kinds: "add point" and "remove point". After 

completing each request, the program should reprint the new count of extreme points and the new count of 

internal points. 

 

Input.  Your program reads from the first line of the standard input a positive integer N, which is the initial count 

of given points. Each of the following N lines contains two positive integers separated by a space - the coordinates 

of the consecutive given point. It follows a line containing a non-negative integer Q, which is the count of the 

requests that have to be processed. The following are Q lines, each containing three positive integers: the first 

integer has a value of 1 or 2:  the value is 1 if the query is for adding a point and the value is 2 - if the query is for 

removing a point. The following two integers are the coordinates of the point to be added or to be removed. It is 

guaranteed that, on request for removal, the point to be removed is contained in the current set of points. It is 

guaranteed that there are no two points with identical coordinates at any moment in the plane. 

 

Output. After reading the initial set of points and after completing each request, the program should print on the 

standard output a line containing two integers separated by exactly one space - the count of extreme and the 

count of internal points in the current set of points. 

 

Constraints. 0 < N ≤ 100 000; 0 < Q ≤ 100 000. The coordinates of all points are positive integers not greater than 

100 000. In 40% of the testcases, the count of all points and the count of all requests do not exceed 2 000. 

Evaluation. Each test is evaluated separately. 

Example. 

Sample input 

10 

1 4 

2 1 

1 2 

3 4 

4 2 

2 2 

1 1 

3 1 

3 2 

4 3 

3 

1 4 4 

2 1 1 

1 2 3 

 

Sample output 

6 1 

5 1 

6 1 

7 2 

 

 

Explanation:  The initial set of points is 

given on the figure. The internal point 

is denoted by □ , the extreme points 

are denoted by ▪, and the remaining 

points − by о. 

 

    ▪   ▪ 

       ▪ 

 o o □ ▪ 

 ▪ o ▪ 
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Task 3. Ludo 

A new game has appeared on the market - a version of the well-known game "Don't Angry Man!", named also 

"Ludo". Deni and Bob immediately decided to buy it and began to learn the rules: A map is given with fields 

numbered from 1 to N. Some pairs of fields are neighbor. There is a pawn that can be placed on a field and can be 

moved from a field to any neighboring field. 

The map is special - starting from a field, the pawn cannot return to the same field without passing through 

previously visited fields. The first player chooses on which field to put the pawn. Then, it is a turn of the second 

player and the players begin to alternate moving the pawn from a field to some neighbor field. Every field that the 

pawn has visited becomes marked and the pawn can no longer step on it. The player who cannot move the pawn 

in a neighbor unmarked field loses and the other player wins. Deni and Bob have a lot of experience with similar 

games, so they will always play optimally. Deni starts the first move. She knows how to find a field, so that if she 

puts a pawn on it to start, she will win. 

Write program ludo that reads the parameters of the game and for each field shows whether it is a winning 

position or not for the player making the first move. 

Input. From the first line of the standard input, your program reads two positive integers N and M - the count of 

fields on the map and the count of pairs of neighbors. From each of the following M lines, your program reads 

two integers x and y, which indicate that the fields numbered x and y are neighbor. 

Output.  In order of fields' numbers, your program should output a sequence of 0 and 1 with no spaces, where 0 

means that it is a losing position and 1 − if it is a winning posi2on for the first player.  

Constraints.   1 ≤ N ≤ 5∙10
5
; 1 ≤ M ≤ 5∙10

5 

Evaluation. 

Subtask Points N, M Additional constraints 

1 10 ≤ 10
4
 The fields form a straight line. 

2 30 ≤ 3.10
3
 None 

3 15 ≤ 2.10
5
 
�	 � 	2

�
� 1 for some s and 2��	 fields have only one neighbor, one field 

has two neighbors and the other fields have three neighbor fields. 

4 35 ≤ 2.10
5
 None 

5 10 ≤ 5.10
5
 None 

    You get points for a subtask only if you have correctly solved all tests for it. 

Example 

Input Output Explanation of the example 

5 4 

1 2 

1 3 

2 4 

2 5 

00011 

 

The output means that for an optimal game, Deni loses if she places the pawn in the 

fields with numbers 1, 2 and 3, and in all the other fields she will win. If Deni places the 

pawn in the field with number 1, Bob can move the pawn in the field with number 3 and 

Deni will not have more moves because the field with number 1 is already marked. 

Analogously Deni will lose if she places the pawn in the field with number 2. For the 

fields with numbers 4 and 5, she has a winning strategy. 

 


