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Abstract

This study is inspired by the fifth problem of the 2023 International Mathematical Olympiad
(IMO) and aims to explore additional properties within the ninja tunnel. We begin by
investigating variations in the number of balls placed in each row and observing the resulting
patterns. This leads to an extension of our analysis to the properties of three-dimensional
circular towers. Ultimately, we generalize our findings to the case of hyper-cubes, optimizing
the construction process to address the minimum value problem. Additionally, we examine

the total number of solutions for specific cases.
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gk 1 STEREOEEEE N MGtz &E T
#include<bits/stdc++.h>
using namespace std;

vector<int> find_answer(vector<int> Last1){

}

vector<int> Last = Last];

int tmp = Last.back();
if(Last[(int)Last.size()-2]!=0){
Last[(int)Last.size()-1]+=2;
Last[(int)Last.size()-2]-=1;
return Last;
}
for(int 1=(int)Last.s1ze()-3;1>=0;1--){
if(Last[i]>0){
Last[1]-=1;
Last[1+1]+=2+tmp;
Last[(int)Last.size()-1]=0;
return Last;

]

Last[0]=tmp+1;
Last[(int)Last.size()-1]=0;
return Last;

int main(){

int D, Total,Count = 0;

cout << "EREHA AMEE BLIAEHREL o W LAZEAR P
cin >> D >> Total;

vector<int> Test;

for(int 1=0;1<D;1++) Test.push_back(0);

for(int 1=0;1<Total;1++){

if(Test[0]==1){

1610 D[ G — \n'":
cout << "IHERE T B ERMR A" << Count << "\n'":
Count++;

}

vector<int> Test]l = find answer(Test);

"o,

for(int 1:Testl) cout << 1<< ™ ";



Test = Testl;

cout << "\n";

}

COUt << "-mmmmmmmmaeen \n'";

cout << "1E" << D << "#EFE" << Total << "HEAYIEN » SR EREE" << Count
<< "\n";

}



P 2 © DARCERVAETE AT 16 THRVHR AT REME

#include<bits/stdc++.h>

using namespace std;

#define rep(i,n) for(int i=1;1<=n;i++)

#define rep2(1,n) for(int i=n;i>=1;1--)

int DP[50][50];

int W[50][50];

vector<int> Min_answer = {0,1,2,2,3,3,3,3,4,4,4,4,4,4,4,4,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5 };
set<vector<int>> s;

it All level, Total=0;

void init(int N){
for(int j=0;)<=N;j++){
DP[N][1]=0;
WINI][]=0;
}
}
int find_answer(int level){
int Max = 0;

for(int j=1;)<=level;j++){
DP[level][;j] = max(DP[level-1][;-1],DP[level-1][;)+W[level][J];
if(DP[level][j]>Min_answer[All level]) return -1;
}
for(int 1=1;1<=level;1++){
Max = max(Max,DP[level][1]);
}
return Max;
}
void recursion(int Level){
if(All level==Level){
rep(al,Level){
Wi[Level][al]=1;
int tmp = find_answer(Level);
1f(tmp==Min_answer[All level]) Total+=1;
mit(Level);

]
rep(al,Level){

W(Level][al]=1;



if(find_answer(Level)==-1) iit(Level);

else{
llcout << "Al =" << al << "\n";
recursion(Level+1);
nit(Level);

}

}
it main(){
cout << "FHm ALEHEEL ",
cin >> All level;
Total = 0;
recursion(l);
cout << Total << "\n";
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