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A — Day of Takahashi
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B — Maximum Sum
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C - Grid Repainting 2
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D - Five, Five Everywhere
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A: Day of Takahashi

In this editorial, let p —q be “p-th month and g-th day”. For example, 5—-5

means May 5%, and 12 — 31 means December 31st.

From 1—1 to a—b, there are at least a — 1 Takahashis: 1-1, 2-2, 3-3, -,
(a—1)—(a—1).

a — a is also Takahashi, so if a < b, the number of Takahashi is a. Otherwise, the
number of Takahashi is a — 1.

If you use programming language like C++ or Java, you can use if-else statement

to branch.

Code (C++) : https://beta.atcoder.jp/contests/abc096/submissions/2456270
Code (Java) : https://beta.atcoder.jp/contests/abc096/submissions/2457128



https://beta.atcoder.jp/contests/abc096/submissions/2456270
https://beta.atcoder.jp/contests/abc096/submissions/2457128

Problem B: Maximum Sum

Solution
The optimal solution is, choosing maximum number among three, for each
operation. There is K operations in total, so it should be repeated K times.

The proof that this is an optimal way is following. We assume A >B >, and it
will not lose generality because it is achievable with rearranging some numbers.

Proof

- Case K =1: the “increase” of sum of three numbers will be equal to the
chosen number. So, it is obvious that you must choose the maximum number,
to achieve the maximum sum.

- Case K =2: Considering K =1, the numbers will be 24,B,C. Since A>1
from constraints of the problem, the maximum number among three will be
2A. And choosing this also maximizes the “increase” of sum of three numbers,
so “choosing A” - “choosing 2A” will be the optimal choice.

- Case K = 3: Using induction, we can prove similarly.

Alternative Solution

Seeing this proof, if A= B = C, we will choose only one number: A. So, after
doing K operations, the three numbers will be A4 x 2X,B,C. So, in this case, the
maximum sum will be A x 2K+ B +C.

Generally, the maximum sum will be A+ B + € + max(4,B,C) x (2 — 1).
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Problem C: Grid Repainting 2

The following cases are that there are some black cells without adjacent black
cells (which is represented as “+¥"), in the goal picture.

In these cases, it is impossible to achieve the goal. If you want to paint a “”
cell black, one of the adjacent cell should be painted black (which should be painted
white) because he is not good at drawing pictures.

In other cases, for each black cell X, at least one adjacent cell (let this f(X)) is
black. Painting “X and f(X)"” for all X, he can achieve the goal.

Therefore, “there is no ‘¥’ cell in the goal picture” and “he can achieve the goal”
is equivalent. You can check whether there are ‘¢’ cells, in straight-forward way,
and time complexity will be 0(HW).
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D - Five, Five Everywhere

Since the condition of sequence is very strict, it is difficult to make the sequence
in straight-forward way. For example, if you choose from smallest element if the
condition is okay, it only passes N <9 case, because it constructs a=
[2,3,5,7,11,13,59,1597,34019]. Another possible approach is kind of brute-forcing,
but even N =15 is very difficult in this way. So, you should come up with some
special way to construct the sequence.

Solution

Suppose that every number in the sequence are “the number which remainder
divided by 5 is 1”. In this case, if we choose 5 numbers from this sequence, the sum
will always be divisible by 5. Also, since each number is at least 2 (because it's a
prime number), the sum of five number will be at least 10. Since 5 is the only prime
number which is divisible by 5, the sum of five numbers from this sequence will
always be a composite humber.

Now we should print N distinct prime numbers, which the remainder divided by
5is 1. We can easily find N (N <55) such numbers less than 55,555.

The sequence when N =55 will be, a =[11,31,41,61,71,101,131,151,...,1381]. It
easily (1) fits in constraints “a; < 55 555"
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