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A: Odds of Oddness
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B: Roller Coaster
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1 #include <iostream>
2 using namespace std;
3 int main(){
4 int N,K;

cin>>N>>K;

5

6

7 int cnt=0;
8 for(int i=0;i<N;i++){
9

int h;
10 cin>>h;
11 if (h>=K) cnt++;
12}
13

14 cout<<cnt<<endl;

15 return 0;

16 }




C: Go to School
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#include <iostream>

=

2 #include <vector>

3 using namespace std;

4 int main(){

5 int N;

6 cin>>N;

7 vector<int> A(N);

8  for(int i=0;i<N;i++) cin>>A[i];

9

10 vector<int> rev(N);

11 for(int i=0;i<N;i++) rev[A[i]-1]=i+1;
12 for(int i=0;i<N;i++) cout<<rev[i]<<endl;
13 return O;

14 }




D: Disjoint Set of Common Divisors
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E: Get Everything
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F: Pure
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A: Odds of Oddness

For a real number z, let’s define floor (z) as a maximum integer that does not exceeds x.
Since there are N — floor (%) odd numbers less than or equal to N, so the answer will be
(N — floor (§)) /N.

However, you have to be careful of implementation. For example, in C++, if you define N as a
variable of type int, you can calculate floor (%) by N/2, but if you write such like (N — N/2) /N,
the second division will be a division of ints, so you cannot obtain a right answer.

There are several ways to avoid this. For example, you can apply a type conversion so that the
second division will be a division of doubles.

For more information, please google about integer types in C++.

An example solution in C++:https://atcoder.jp/contests/abcl42/submissions/7731173



B: Roller Coaster

In this problem you are asked to input NV integers and find the number of integers that is more
than or equal to K.
You can judge if each integer is more than or equal to K.

The following is an implementation example in C++.

1 #include <iostream>
2 using namespace std;
3 int main(){
4 int N,K;

cin>>N>>K;

5

6

7 int cnt=0;
g8  for(int i=0;i<N;i++){
9

int h;
10 cin>>h;
11 if (h>=K) cnt++;
12}
13

14 cout<<cnt<<endl;

15 return O;

16 }




C: Go to School

In this problem you are asked to sort a given permutation and find the indices of the elements
after sorted.
You can find an array rev such that rev[A;] = i.

The following is an implementation example in C++.

#include <iostream>

Ju—

2 #include <vector>

3 using namespace std;

4 int main(){

5 int N;

[§ cin>>N;

7 vector<int> A(N);

8 for(int i=0;i<N;i++) cin>>A[i];

9

10  vector<int> rev(N);

11 for(int i=0;i<N;i++) rev[A[i]l-1]=i+1;
12 for(int i=0;i<N;i++) cout<<rev[i]<<endl;
13 return O;

14 }




D: Disjoint Set of Common Divisors

x,y are coprime if and only if GCD of z,y is 1. Furthermore, let gcd(z,y) be the GCD of x
and y, then ged(a, x) < ged(ab, x) holds. Therefore, instead of choosing an integer ab (a,b > 1),
it is better to choose a (Note: if ab is a common divisor, then a is also a common divisor). That
is, given an optimal solution P, if an integer ab (a,b > 1) was contained in the common divisors
selected in P, then you can choose a instead.

Therefore, there exists an optimal solution only consiting of 1 and primes. Furthermore, you
can choose all the common divisors that is 1 or a prime, so it is optimal to choose all of them.

Then how can we find such common divisors? One way that consideration and implementation
are both easy is to factorize A, B into prime factors (it will take a total of O(v/A), O(v/B) time
each), and find the common prime factors. The number of prime factors are O(log A), O(log B)
each, so you can find the common prime factors naively in time. It is optimal to choose 1 and
common prime factors, so the answer will be the number of common prime factors added by 1.

With a little more consideration, it appears that x is a common divisor of A and B if and
only if x is a divisor of ged(A,b), so you can factorize ged(A, B) into prime factors and count the
number of prime factors.

Anyway, it can be solved in a total of O(\/Z + \/E) time.
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E: Get Everything

It can be solved by Dynamic Programming.
Assume that an integer j in the range from 0 (inclusive) to 2V (exclusive) represents the state
that ”for each integer k from 1 to N, you can open the treasure box k if and only if the k — 1-th
bit of j is 1 when j is binary notated.”
Let define a dp table as follows:

dp; ; = minimum cost to achieve the statejwithout usingi 4+ 1-th and later keys

For each integer i from 1 to NN, let’s define an integer d; in the range from 0 (inclusive) to 2V
(exclusive) such that ”for each integer k from 1 to N, you can open the treasure box k if and

only if the k — 1-th bit of j is 1 when d; is binary notated.” Then the recurrence formula will be
dpi j or ¢, = Min (dpi—1,j or d;» APi—1,j + @i) -

This solution costs a total of o (2"m) time.

An example solution in C++:https://atcoder.jp/contests/abel42/submissions/ 7731316
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F: Pure

If the graph does not contain a cycle, then induced subgraph that satisfies the conditions does
not exist. Otherwise, perform the procedure below.

Step 1 : Find a cycle from the graph, and retain the induced subgraph consisting of the vertices
on the cycle.

Step 2 : If the graph satisfies the condition, exit the procedure.

Step 3 : There exists an edge that is not part of the cycle. Walk through the cycle from the
ending vertex of the edge, until reaching the starting vertex of the edge. Retain the induced
subgraph consisting of the vertices you passed through, and go back to Step 2.

Every time Step 3 is performed the number of vertices decreases, and through the Steps 2
and 3, the induced subgraph always contains a cycle. Since a graph consisting of two vertices
that contains a cycle satisfies the conditions, so you can always obtain a induced subgraph that
satisfies the conditions. If you implement it naively, the time complexity will be O(N(N + M)),

so you can get accepted.
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