The 1st Universal Cup
Stage 7: Zaporizhzhia, March 11-12, 2023 O OCpC

Problem |I. DAG Generation

Input file: standard input
Output file: standard output
Time limit: 1 second

Memory limit: 256 megabytes

To generate a directed acyclic graph (DAG), we start with an empty set A of the DAG vertices and the
set B ={1,2,...,n} of candidate vertices.

Then, we add vertices to the DAG one by one in the following manner:

1. We pick a set X C A and a vertex u € B uniformly at random;
2. We draw arcs from all vertices of X into u;

3. We add u to A, and remove u from B.

In the end, we get a DAG on n vertices. We used this procedure twice and generated two DAGs on n
vertices. What is the probability that they are distinct?

Two DAGs are considered distinct if their sets of directed edges are distinct.

Input

Each test contains multiple test cases. The first line contains the number of test cases t (1 < t < 10°).
Description of the test cases follows.

The first line of each test case contains a single integer n (1 < n < 105) — the number of vertices in the

DAG.

Output

For each testcase, print the probability that the DAGs are distinct modulo 10° + 9.

Formally, let M = 10° + 9. It can be shown that the answer can be expressed as an irreducible fraction
%, where p and ¢ are integers and ¢ Z 0 (mod M). Output the integer equal to p- ¢~! mod M. In other
words, output such an integer x that 0 < x < M and z - ¢ = p (mod M).

Example
standard input standard output

4 0
1 375000004
2 117187502
3 778748905
100

Note

For n = 2, the answer is %

_ . - 121
For n = 3, the answer is {33.
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