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Task 1. Trap 

We form a sequence of points that are vertices with integer coordinates in a square grid. Each two consecutive 

points of the sequence define a single horizontal or vertical segment of length one. We call this sequence a walk. 

Consider such walks composed of n segments that are self-avoiding (i.e. segments in the walk are not intersecting 

themselves and do not touch each other, except any two consecutive segments). We also want the first segment 

in the walk to join the points with coordinates (0,0) and (1,0), and the first vertical segment to be going up. 

Write program trap that computes the number of all self-avoiding walks on square grid that are trapped after n 

steps, i.e. which are not possible to continue, because adding the next (n + 1) segment will cause self-intersection. 

Input 

An integer n. 

Output 

An integer equal to the requested number. 

Constraints:  0 < n < 27 

Example 

Input 

8 

Output 

2 

Explanation:  The two walks are (0,0) (1,0) (2,0) (2,1) (2,2) (1,2) (0,2) (0,1) (1,1) and (0,0) (1,0) (1,1) (2,1) (3,1) (3,0) 

(3, -1) (2, -1) (2,0),  and they are depicted in the figures: 

 

 



IATI Day 1/Junior 
Task 2. Majorant (English) 

 

X INTERNATIONAL AUTUMN TOURNAMENT IN INFORMATICS 
SHUMEN 2018 

 TTaskTask 2. Majorant  Page 1 of 2 
www.iati-shu.org 

 

Task 2. Majorant 

Majorant of a multiset is an element which occurs more frequently than all other elements combined. Some 

multisets do not have majorant.  

Given is an array containing n positive integers a[1], a[2], ..., a[n].  A subarray of array a is the sequence a[l], a[l+1] 

… a[r], where 1 ≤ l ≤ r ≤ n. 

We consider m queries of two types: 

1) Update p q.  At this query а[p] becomes equal to q 

2) Query p q, where p ≤ q. Let b[1]=a[p], b[2]=a[p+1] … b[q-p+1]=a[q]. At this query, you have to calculate by 

modulo 998244353 the sum, composed of summands of the form:  i*(number of subarrays of b for which i is the 

majorant) for all different values of  i, each i is a majorant  for a subarray of b. 

Input 

First line of the standard input contains the number n. The second line of the standard input contains n integers  – 

the element of the given array. The third line of the standard input contains the number m. From each of the next 

m lines read 3 numbers:   l, r and t - the query in an encrypted form. 

To decrypt the query:  Let last_output be the last number on the standard output produced by your program (or 

0, if there are no such) 

Compute type=((t+last_output) mod 2) +1 

If type=1 the query is "Update" with p=((l+last_output) mod n)+1, q=((r+last_output) mod 100 000 000)+1 

If type=2, the query is "Query"  with  p=((l+last_output) mod n)+1, q=((r+last_output) mod n)+1 

Output 

For every query of type 2, output on a separate line the answer to the query. 

Constraints 

1 ≤ n ≤ 200 000 

For every number x of the array a, 1 ≤ x ≤ 100 000 000 

1 ≤ m ≤ 100 

1 ≤ l, r, t ≤ 100 000 000 
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Subtasks 

Subtask Points Additional constraints 

1 10 n ≤ 100, m ≤ 50 

2 15 n ≤ 1 000, m ≤ 50 

3 10 n ≤ 10 000, m ≤ 50 

4 10 n ≤ 50 000, m ≤ 5 

5 20 n ≤ 65 000, m ≤ 50 

6 35 There are no additional constraints. 

Points for each subtask will be received only if the program solves correctly all the test cases given for that 

particular subtask. 

Sample input 

4 

1 2 2 1 

3 

4 3 1 

2 99999990 2 

4 2 1 

Sample output 

12 

6 

Explanation of the example 

After decrypting, the first query becomes “query, p=1, q=4”. There are 2 subarrays with majorant 1 and 5 with 

majorant 2 so the answer is 2*1+5*2=12. 

The second query becomes “update, p=3, q=3”. After that, the array becomes:  1, 2, 3, 1. 

The third query is: “query, p=1, q=3”. There is 1 subarray with majorant 1, 1 with majorant 2 and 1 with majorant 

3. 
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Task 3. Triangle 

In the plane are given N distinct points with coordinates that are decimal fractions. Write program triangle that 

handles Q queries. Each query is given with two fractional numbers x and y. For each query, the program has to 

calculate the number of epsilon-isosceles triangles such that each of them has a vertex with coordinates - the 

point (x, y) and the other two vertices are two different points among the given N points. 

We say that a triangle is epsilon-isosceles when the absolute value of the difference between the lengths of two 

of its sides is less than 0.0001 and for that triangle we do not require for a pair of its vertices to be necessarily 

non-coincident points and we do not require its three vertices to be necessarily non-collinear. 

Input 

The first line of the input contains the integers N and Q. Each of the next N lines of the input contains two decimal 

fractions - coordinates of the next given point. There are following Q lines, each containing two decimal fractions - 

the coordinates of a point in the next query. 

Output 

The program should output Q lines, each containing a single integer, equal to the answer to each of the queries 

printed in the order of the input. 

Constraints: 

0 < N ≤ 1000;  0 < Q ≤1000. 

The coordinates of all points are fractional numbers in the range [0; 1 000 000], written with a decimal point and 

with a maximum of 9 digits in the fractional part. 

The tests are such that they do not have a triangle which can be counted in more than one way as epsilon-

isosceles, i.e.,  if we denote the lengths of the sides of the triangle  with a, b and c , where a ≥  b ≥ c, it is not 

possible to have simultaneously a-b < 0.0001 and b-c < 0.0001. 

The tests are such that the following definitions for an epsilon-isosceles triangle yield the same result: 

 - The absolute value of the difference between the lengths of two of its sides is less than 0.0001 

 - The absolute value of the difference between the lengths of two of its sides is less than 0.0003 

 - The absolute value of the difference between the lengths of two of its sides is less than 0.00003 

In 20% of the tests:  N = Q = 200 

In 80% of the tests:  N = Q = 1000 
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Example 

Input 

  4 3 

  0.0 5.0 

  3.0 4.0 

  4.0 3.0 

  5.0 0.0 

  5.0 5.0 

  0.0 0.0 

  0.0 9.0 

 

Output 

     2 

     6 

  0 

 
Explanation:  
 

For the point (5, 5) the epsilon-isosceles triangles are: 

   - (5, 5), (0, 5), (5, 0) 

   - (5, 5), (3, 4), (4, 3) 

For the point (0, 0) the epsilon-isosceles triangles are: 

   - (0, 0), (0, 5), (3, 4) 

   - (0, 0), (0.5), (4, 3) 

   - (0, 0), (0, 5), (5, 0) 

   - (0, 0), (3, 4), (4, 3) 

   - (0, 0), (3, 4), (5, 0) 

   - (0, 0), (4, 3), (5, 0) 

  For the point (0, 9) there are no epsilon-isosceles triangles 


