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A: We Love Golf
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Listing 1 C TOZEEH

1 #include <stdio.h>

2

3 int main(void) {

4 int k, a, b;

5

6 scanf ("%d", &k);

7 scanf ("%d%d", &a, &b);
8

9 int largest = (b / k) * k;
10 if (a <= largest) {

11 puts("OK") ;

12 } else {

13 puts ("NG") ;

14 }

15

16 return 0;

17}




B: 1%
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UTIE C++ iz k3MEEHTT,

1 #include <bits/stdc++.h>
2 using namespace std;

3 int main(){

4 long long X;

5 cin >> X;

6 long long P = 100, step = O;
7 while(P < X){

8 P += P / 100;

9 stept+;

IR

11 cout << step << endl;

12 return O;

13 }




C: Many Requirements
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D: Floor Function
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E:Rotation Matching
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F: LIS on Tree
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A: We Love Golf

There are many ways to solve this problem, but let us introduce the following way: find the
maximum multiple of K which is less than or equal to B, and check if it is equal to A.

The implementation would be as follows for example.

Listing 2 Sample Code in C

1 #include <stdio.h>

(V]

3 int main(void) {

4 int k, a, b;

5

6 scanf ("%d", &k);

7 scanf ("%d%d", &a, &b);
8

9 int largest = (b / k) * k;
10 if (a <= largest) {

11 puts ("0OK") ;

12 } else {

13 puts ("NG") ;

14 }

15

16 return O;

17 }




B: 1%

Let P be the amount of money he has, then it is sufficient to add L%J to P while P < X.

As it can be seen from Sample Input 2, the maximum number of loops is 3760 times, which is
fast enough.

In the language which treats 64-bit integers, be careful of overflows.

(Calculating like P’ = | 22191 | may lead to overflow.)

The following is a sample code in a C++.

1 #include <bits/stdc++.h>
2 using namespace std;

3 int main(){

4 long long X,

5 cin >> X;

6 long long P = 100, step = O;
7 while(P < X){

8 P += P / 100;

9 stept++;

0 2

11 cout << step << endl;

12 return O;

13 }




C: Many Requirements

To come to the point, perform a brute-force search through all the sequences that satisfies the
conditions given in the problem.
A sequence that satisfies the conditions corresponds one-to-one to a rearranged sequence of N

bars and M — 1 balls. Actually, for each sequence, let

A; = the number of balls that are left to the i-th bar,

then the aforementioned one-to-one correspondence can be obtained. The number of arrange-
ments of N bars and M — 1 balls is y+a—1Cxn (which is equivalent to counting the number of
ways of choosing the positions of N bars out of N + M — 1 places).

When generating each sequence with depth-first searching, each sequence needs a total of O (N)
time to be generated, so the total time needed to generate all the sequences is O (Ny1p—1Cn).
Once a sequence is fixed, its score can be calculated in a total of O (Q) time.

Therefore, this problem could be solved in a total of O (N + Q) y+a—1Cn) time.



D: Floor Function

Let us definef(xz) = floor(Axz/B) — A x floor(z/B).

It can be seen easily that f(x + B) = f(x) by actually assigning. So, we consider only
0<z<B-1.

Then, f(x) = floor(Ax/B) — A x floor(x/B) = floor(Az/B), and since floor(Axz/B) is
monotonically non-decreasing, so for the maximum « within the given constraints (0 < < B—1,
0 <x < N), f(x) is the desired maximum value.

Therefore, the answer is f(min(B — 1, N)).
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E:Rotation Matching

Let us consider the case where N = 2 x M + 1. Then, it appears that the following assignment
satisfies the conditions. Note that in the figure a line that connects two numbers denote that
they are assigned to the same arena.

When M is odd (specifically, when M = 5)
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Even when N is greater than 2 x M + 1, such assignments still satisfies the conditions.
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F: LIS on Tree

To come to the point, this problem can be solved by applying rollback technique to the dynamic
programming of solving the longest increasing subsequence problem.

First, we will explain about the dynamic programming to solve Longest Increasing Subsequence
problem. Among various approaches of LIS, the most famous one is to use binary searching.
Specifically, this can be done as follows: let dp; be the minimum last element of increasing
subsequence of length ¢ (or infinity if not exists) initialize dpi, dpa, .., dpy with infinity, then for
each j = 1,2,.., N, find the smallest 7 such that dp; is greater than or equal to A;, and then
update dp; to A,

Next, we will explain about the rollback technique. Here the rollback refers to, when processing
updates of values of variables and questions one after another, withdrawing the changes as it was

before the latest changes. This can be achieved by the following processes:

e When the value of a variable has been updated, record
— which variable has been updated and
— what was the original value of the variable
and push them to a stack.
e When rolling back, update the variable indicated by the top of the slack to the original

value, and pop the stack.

At last, we will explain how to solve this problem. Perform a depth-first searching starting from
vertex 1, and in the recurrence function corresponding to each vertex, first update the value of
dp and find the answer, then call the recurrence functions corresponding to the adjacent vertices,
and finally roll back the value of dp; this way, you can find the answer for all the vertices. The
time complexity is O(NlogN).
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