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7222, T L) EENTEET, (C++ TOEEHTT)

#include <tostream>

using namespace std;

int main() {
int X; cin >> X;
if (400 <= X && X <= 599) cout << "8" << endl;
if (600 <= X && X <= 799) cout << "7" << endl;

if (1800 <= X && X <= 1999) cout << "1" << endl;

return O;
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&R (C++)

#include <iostream>

using namespace std;

int main() {
int X; cin >> X;
cout << 10 - X / 200 << endl;

return 0;

E%&B (Python)

print (10 - int(input()) // 200)
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T, ZHAL— 72O TERR2T) L IR ’C?i@“ BUT C++ ToFEEHIT,

1 #include <tostream>
2 using namespace std;
3

4 int main() {

5 int A, B, C, K; bool flag = false;

6 cin >> A >> B >> C >> K;

7

8 for (int 1 = 0; i <= K; i++) {

9 for (int j = 0; j <= K; j++) {

10 for (int k = 0; k <= K; k++) {

11 int x = A % (1 << 1), y =B * (1 << j), z=0C* (1 <<Kk);
12 if (i + j+k<=K~& x <y && y < z) flag = true;

13 }
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if (flag == true) cout << "Yes" << endl;
else cout << "No" << endl;

return 0;
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#include <iostream>

2 using namespace std;
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int main() {
int A, B, C, K, cnt = 0;
cin >> A >> B >> C >> K;
while (A >=B) { cnt += 1; B *= 2; }
while (B >= C) { cnt += 1; C *= 2; }

if (cnt <= K) cout << "Yes" << endl;
else cout << "No" << endl;

return O;

}




C. Marks
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W7 I3 EEDH, i FHOFSED ¢ — 1 FHOFRICHERTEH I EBb2r Y T, Z0HE
ERHWS L, FEIZif XEAVLETCHETT, UT C++ TOEREF T,

1 #include <tostream>

2 using namespace std;

3

4 long long N, K, A[1 << 18];
5

6 int main() {

7 cin >> N >> K;

8 for (int i = 1; i <= N; i++) cin >> A[i];

9 for (int 1 = K + 1; 1 <= N; i++) {

10 if (A[i - K] < A[i]) cout << "Yes" << endl;
11 else cout << "No" << endl;

12 }

13 return 0;
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N = 200000 D6, FERERAT 101800000 & JE#iic RE (2> TL %9 DT, long long M7z &
DEFRCIIRE EHA, 22T, W (log) ZHVZZE%2EZET,

C; =log A1 + log As + log A3 + ... + log A;
EL., i FOFRE L, M;=logL; L35L &,
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TOHEEHITT,

#include <bits/stdc++.h>

using namespace std;

long long N, K, A[1 << 18];
double B[1 << 18], M[1 << 18];

int main() {

cin >> N >> K;

for (int i = 1; 1 <= N; i++) cin >> A[i];

for (int i = 1; i <= N; i++) B[i] = B[i - 1] + loglO(A[il);
B[i] - B[i - K];

for (int i = K; i <= N; i++) M[i]

for (int 1 = K + 1; 1 <= N; i++) {
if (M[1 - 1] + 1e-10 < M[i]) cout << "Yes" << endl;
else cout << "No" << endl;

}

return 0;
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#include <tostream>

using namespace std;

long long N, A[87], CurrentMoney = 1000;
int main() {

cin >> N;

for (int i 1; i <= N; i++) cin >> A[i];

for (int 1 = 1; i <= N - 1; i++) {
long long Stocks = 0;
if (A[i] < A[i + 1]) Stocks = CurrentMoney / A[i];
CurrentMoney += (A[i + 1] - A[i]) * Stocks;

}

cout << CurrentMoney << endl;

}
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Hello. We are E869120 and squarel001, twelfth-grade students who was the writer of this contest.

Thank you for joining the contest.

This time, we prepared educational problems including solving and implementation technique
which will be required to be top-ranked in ABCs or AGCs in the future.

We will introduce many approaches in this editorials, so please take a look and compare them.

A: Kyu in AtCoder

Did you know that AtCoder users are graded by their highest rating? You can find titles like
“12 Kyu” or 71 Dan” in your profile page. This problem asks you to write a program that takes a

rating X between 400 and 1999 (inclusive) as an input, and outputs the corresponding “kyu”.

Simple Solution

After receiving an integer X, you can write a conditional branch just as the problem statement
says. In programming languages like C4++ or Python, conditional branches can be written in

if-statements.

e If 400 < X and X <599 — output “8”
e If 600 < X and X <799 — output “7”
e If 800 < X and X <999 — output “6”
e If 1000 < X and X < 1199 — output “5”
e If 1200 < X and X < 1399 — output “4”
e If 1400 < X and X < 1599 — output “3”
e If 1600 < X and X < 1799 — output “2”
e If 1800 < X and X < 1999 — output “1”

(Editorial goes on to the next page)
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For example, the following implementation is available. (The following implementation is written

in C++)

#include <tostream>

using namespace std;

int main() {
int X; cin >> X;
if (400 <= X && X <= 599) cout << "8" << endl;
if (600 <= X && X <= 799) cout << "7" << endl;

if (1800 <= X && X <= 1999) cout << "1" << endl;

return O;

An “Easier” Solution

In fact, you don’t have to perform such a complex conditional branches written above. Let us
focus on the fact that the AtCoder kyu changes every 200 rating points. You can see that, every
time the rating points increases by 200, the value of kyu decreases by one, as in 400 —599, 600—799,
800 — 999, --- and so on.

This way, you can see that it can be calculated like (kyu) = 10 - “the quotient of X divided by
200.” For example, when X = 961, the kyu can be calculated as 10 — 4 = 6.

Sample Code (C++)

#include <iostream>

using namespace std;

int main() {
int X; cin >> X;
cout << 10 - X / 200 << endl;

return O;

Sample Code (Python)

print (10 - int(input()) // 200)
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B. Magic 2

This problem has mainly two kinds of approaches:

e Brute-force-based approach

e Greedy-based approach

Brute-Force-Based Approach
Consider numbering the operations as follows:

e Operation 1: Multiply the integer written on the red card by two.
e Operation 2: Multiply the integer written on the green card by two.
e Operation 3: Multiply the integer written on the blue card by two.

After performing Operation 1 for p times, Operation 2 for ¢ times and operation 3 for r times,

e the integer written on the red card will be A x 2P
e the integer written on the green card will be B x 29

e the integer written on the blue card will be C' x 2"

This way, the integers written on the cards depends on the number of operations p,q and r.
Therefore, the answer will be Yes only if there exists a pair of non-negative integers (p, g, r) such

that

Ax2? < Bx21 < Cx2" (p+q+r<K)

Since K < 7, you can perform a brute-force search using triple loop. The following is a sample

code in C++.

1 #include <tostream>

2 using namespace std;

4 int main() {

5 int A, B, C, K; bool flag = false;

6 cin >> A >> B >> C >> K;

7

8 for (int i = 0; 1 <= K; i++) {

9 for (int j = 0; j <= K; j++) {

10 for (int k = 0; k <= K; k++) {
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int x = A * (1 << i), y =B * (1 << j), z=0C=x* (1 <<k);
if (1 + j +k<=K~& x <y &&y < z) flag = true;

if (flag == true) cout << "Yes" << endl;
else cout << "No" << endl;

return 0;

Greedy-Based Approach
Let us consider how his magic can be successful. As an obvious observation, we can see that
e it is optimal that he does not perform operations to the red card at all.

This is because, if you apply an operation to the red card, the number of times of operation you
have to apply will increase. Similarly, you do not have to apply more operations to the green card

after it becomes (red card) < (green card),

As explained above, you can sometimes find the answer by making the best choice on the spot,

which strategy is called “greedy algorithm.” The following is a sample code in C++.

#include <iostream>

using namespace std;

int main() {
int A, B, C, K, cnt = 0;
cin >> A >> B >> C >> K;
while (A >= B) { cnt += 1; B *= 2; }
while (B >=C) { cnt += 1; C *= 2; }

if (cnt <= K) cout << "Yes" << endl;
else cout << "No" << endl;

return O;

}
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C. Marks

Let L; be the grade for the i-th term. First, let us compare the grade for the i — 1-th term, L;_1,
and for the i-th term, L;.

L;_q: grade for the i — 1-th term | A;_x X A;j_ g1 X Aj—gyo X .. X Ajq

L;: grade for the i-th term Airgi1 X Aj_gyo X Ai— ka3 X oo X Ay

Here, the grade for the i-th term is higher than the grade for the ¢ — 1-th term only if

L;
Ly

> 1.

That is, you can see that the grade for the i-th term is higher than the grade for the ¢ — 1-th

term only if

Ai g1 X A ko X A g3 X X Ay

>1
Ai—K X Ai—K+1 X Ai—K+2 X ... X Ai—l

A

>1
Aik

(<)

(<:>) A > Ai_k.

Implementing this method is easy, as it only requires to write a simple if statement. The following

is a sample code in C++.

#include <iostream>

using namespace std;

long long N, K, A[1 << 18];

int main() {
cin >> N >> K;
for (int 1 = 1; i <= N; i++) cin >> A[i];
for (int 1 = K + 1; 1 <= N; i++) {
if (A[i - K] < A[i]l) cout << "Yes" << endl;
else cout << "No" << endl;
}

return 0;

(Editorial goes on to the next page)
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Bonus: Solution Using Cumulative Sums

When N = 200000, the grade will be at most 101890900 hich is too large to represent with an
integer-type like long long. Then, let us consider taking logarithm. Let

C; =log A1 + log As + log A3 + ... + log A;,

L; be the grade for the i-th term, and M; = log L;, then it holds that

M, =C; — Ci_k.

Moreover, you can see that the grade for the i-th term is higher than that of ¢ — 1-th term if
M;_y < M;. Here, the value of C; can be calculated in a total of O(N) time with the recurrence

formula of C,L = Ci,1 + lOg Az

Some of you may be worried about precision errors, but one can prove that, under the given
constraints, if the grade for the ¢-th and 7 — 1-th term differs, one of them is always 1.0000000001
or more times as large as the other, in other words, that |[M; — M;_1| > 4.5 x 1070, (In the largest
case, it is 1000000000/999999999 times as large.)

Therefore, you can get AC if you properly handle with the error so that you will not mistakenly
output Yes when M;_ 1 = M;. For example, it will be successful if you output Yes only if M; 1 +
10710 < M;. The following is a sample code in C+4+.

#include <bits/stdc++.h>

using namespace std;

long long N, K, A[1 << 18];
double B[1 << 18], M[1 << 18];

int main() {

cin >> N >> K;

for (int 1 = 1; i <= N; i++) cin >> A[i];

for (int i = 1; i <= N; i++) B[i] = B[i - 1] + loglO(A[il);
K; 1 <= N; i++) M[i] B[i] - B[i - K];

for (int i

for (int 1 = K + 1; i <= N; i++) {
if (M[1i - 1] + 1e-10 < M[i]) cout << "Yes" << endl;
else cout << "No" << endl;

}

return O;

}
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D. Road to Millionare

There are two kinds of approaches to solve this problem:

e Greedy-based approach
e DP-based approach

Greedy-Based Approach

First, regardless of ways of trading, you can always assume that “every stock will be sold

” as the following example explains:

one day after bought,
Example

The strategy of buying 10 stocks on the first day, selling 10 stocks on the third day, buying 8
stocks on the fourth day, selling 3 stocks on the fifth day and selling 5 stock on the sixth day is

equivalent to the following:

e Buy 10 stocks on the first day, and sell 10 stocks on the second day.

Buy 10 stocks on the second day, and sell 10 stocks on the third day.
Buy 0 stocks on the third day, and sell 0 stocks on the fourth day.
Buy 8 stocks on the fourth day, and sell 8 stocks on the fifth day.
Buy 5 stocks on the fifth day, and sell 5 stocks on the sixth day.

What is the optimal trading strategy?
We now see that every stocks can be sold after a day.
Therefore, the optimal number of stocks T' to buy on the i-th day and sell on the ¢ + 1-th day is

as follows:

If A; > Ay
In such case, you will just lose some money if you buy some stocks.
Specifically, if you buy T stocks on the i-th day, you will lose T' x (A; — 4;41) yen.
Therefore, it is optimal not to buy any stocks on the i-th day.

If A < Aipy
In such case, the more stocks you buy, the more money you will gain.
Specifically, if you buy T stocks on the i-th day, you will gain T x (4,41 — A;) yen.
Therefore, it is optimal to put all the money into the stock and buy as many stocks as possible

on the i-th day.

(Editorial goes on to the next page)
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Sample code

It can be implemented in a simulation-like manner as follows. (This is a sample code in C++).

#include <tostream>

using namespace std;

long long N, A[87], CurrentMoney = 1000;
int main() {

cin >> N;

1; i <= N; i++) cin >> A[i];

1; i <= N - 1; i++) {

for (int i

for (int i
long long Stocks = 0;
if (A[i] < A[i + 1]) Stocks = CurrentMoney / A[i];
CurrentMoney += (A[i + 1] - A[i]) * Stocks;

}

cout << CurrentMoney << endl;

}

DP-Based Approach

There is not enough space to explain in detail, but the following trading strategy is the optimal.

e When buying stocks, put as much money as possible into them.

e When selling stocks, sell all the stocks you have.

In other words, it is not optimal to take an ambiguous strategy.

Now let us consider the following DP table (array).
e dp[z] : Maximum amount of money right after the trading on the z-th day ends.

Then how can we find dp[i] for each ¢? It appears that you only have to consider “doing nothing
after the ¢ — 1-th day” and “buying as many stocks as possible on the j-th day, and selling all of
them on the i-th day,” so there are at most N transition that have to be considered for each 1.

The time complexity is O(N?) in total, which is fast enough in the time limit.

Sample Code for the Solution using DP
e https://atcoder.jp/contests/m-solutions2020/submissions/15082710

Note

Under the constraint of the problem, one can prove that the answer is always no more than

240 % 1000 < 1.1 x 10'. Consider why it holds.

24



E. M’s Solution

When solving problems with programming, you may often encounter with the following question:

e After all, how can it be solved?

e How can the time complexity be improved?

When considering such question, perhaps you will start considering from many viewpoint, deepen

observations and come up with a solution.

In this problem, three totally different viewpoints leads to three independent solutions. We

would like to introduce all of them in this editorials.

Solution 1: Narrow the candidate of combinations of ways

It is difficult to solve the two-dimensional problem straightforwardly. Instead, let us consider

the one-dimensional version. Now consider the following problem:

There are N houses on a number line, each of which is on the coordinates x1, xs, z3, ..., TN
Build K (K < N) stores, so that the sum of the distances from each house to its “nearest

store” is minimum. What is the minimum value?

In this problem, the optimal solution is “to build all the stores on either of 1, xs,....,xN.” Asa
special case, if K = 1, it will be the median of x1,xs, ..., Ty, sorted in an increasing order, which
is a well-known fact (if you don’t know, try solving ABC 102-C, “Linear Approximation”)

Therefore, since there are at most N candidates, it can be solved by brute-forcing 2V combina-
tions of ways of building stores. Since the sum of distances can be calculated in O(NK) time, it

can be solved in a total of O(2" x NK) time.

Back in the original problem, similar idea can be applied. In fact, there are 2N candidates of

railroads in total,
e N of which runs north-south (on the lines z = X,z = Xo, ...,z = Xy), and

e N of which runs east-west (on the lines y = Y1,y = Ya, ...,y = Yn).

Now we have narrowed the number of ways of building railroads to 4Y. Since the sum of distances
can be calculated in O(NK) time, this problem could be solved in a total of (4¥ x N?2) time. If it
is around N = 10, it can be calculated fast enough, but if N = 15, it takes about 30 minutes to

compute.

(Editorial goes on to the next page)
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% Narrow the number of candidates even less

For example, it is useless to choose both line x = X; and line y = Y;. Because, when a railroad
is built on the line x = X7, the walking distance of citizens of Area 1 becomes 0, so you can regard
Area 1 as “being disappeared.” (Note: For example, when (z,y) = (1,1),(1,2),(1,3),(2,1),(3,1),
it is optimal to choose x = 1 and y = 1, so it may seen that it is optimal to choose both z = X;
and y = Y7. However, choosing x = X; and y = Y} is optimal as well, so it is not that “choosing

both z = X; and y = Y} is the only way to optimize.”)

Therefore, for each Area i, there are three ways of building railroads:

e Build a railroad on the line x = X; (We denote such roads by “|”)
e Build a railroad on the line y = Y; (We denote such roads by “—")

e Not to build a railroad neither on the line x = X; nor on the line y =Y;

Now we could have narrowed down the number of candidates of combinations of railroads to build
to 3V. If you spend O(N?) time for each combination to calculate the sum of walking distances,
then the total computation time will be O(3" x N2, in which even proper implementation in C+-,

for example, takes 4 — 10 seconds to execute when N = 15, which leads to TLE.

% Reduce the computation time

Proper preprocess enables to calculate the sum of walking time in O(N) time. Consider precal-

culating
o the walking distance from each Area for each of 2V patterns that only use “ | ” railroads
e the walking distance from each Area for each of 2V patterns that only use “—” railroads

(The precalculation requires O(2Y x N?2) time, which is small)

“|77

The walking distance from each Area is the smaller of the walking distance when only

b2

railroads are considered and the walking distance when only “—” railroads are considered, so the
sum of walking distances can be calculated in O(N) time.

Now the problem could be solved in a total of O(3™ x N) time! Proper implementation takes
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about 0.3 seconds of execution time in C++, or about 1.7 seconds in Python, when N = 15.

% Sample Code (C++)
e https://atcoder.jp/contests/m-solutions2020/submissions/15122924

Solution 2: Fix the railroad that each residential area uses

Perhaps many of you will choose this strategy.

Consider adding K roads other than North-South Main Street and East-West Main Street, and
number them with 1,2, ..., K + 2. (For convenience, index K + 1 denotes North-South Main Street
and index K + 2 denotes East-West Main Street.)1

Here, let’s assign the index of road that each area “uses.” There are N¥*2 ways of assigning,
and once the assignment has been determined, the optimal position of each railroad 1,2, ..., K can
be also be found. The diagram below shows an example of assigning the same railroad to the same
color and deciding three railroad to newly add. For example, when deciding the position of orange
railroad, you only have to consider the orange Areas, and the same applies to the yellow and green

ones.

By the way, there are 2%V sets of S that correspond to the way of choosing Areas. (S is a set of
area)

For each of them, consider preclaculating the minimum walking distance when each Area in S
uses one railroad, cost[S]. For each S, cost[S] can be calculated in O(N?) time, so the precalculation

can be done in a total of O(2" x N?2) time, which is fast enough.

However, you cannot perform exhaustive search for all N5 +2 combinations. Here, let us consider
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speeding this up using Dynamic Programmming(DP). Here, we consider first assigning the areas
that use the roads of index K + 1 and K + 2, and then assigning the remaining Areas in the order
of 1,2,.... K.

Let dp[S][{] = “the minimum sum of walking distances when all the areas in set S are assigned

”

to either of indices 1,2,...,1.”.
dp[All][0], dp[All][1], -+, dp[All][N] will be the answer for the problem for K = 0,1, ..., N.

Let All be “the state where all the areas are assigned,” then

Here, the value of dp[S][i] can be calculated as the minimum value of dp[S — T[i — 1] + cost[T
for all combinations of Areas, T', that will be assigned to index i. Let |S| be the number of areas
contained in S, then there are 25 candidates of T. If all of them can be enumerated efficiently,
the DP can be finished in a total of O(3Y x N) time!

A “combination of areas” can be represented in a binary notation of an “integer between 0 and
2N — 1, inclusive.” For example, when 4-th, 6-th and 7-th area out of 8 areas are chosen, it will be
like 23 + 2% 4+ 26 = 104. With this property, this DP can be implemented in an two-dimensional
array. Such technique of performing DP on “combinations of choosing” using binaries is called

“bit DP.”

Note that, given an integer x whose binary notation represents a combination

for (int 1 = x; i >= 0; —--i) {
i &= x; // Replace % with (i AND z)

// Write further processes here

If this algorithm is implemented properly, the execution for N = 15 will take 0.3 seconds in

C++, or about 1 second in Python.

% Sample Code (C++)
e https://atcoder.jp/contests/m-solutions2020/submissions/15122985
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Solution 3: Apply “Simulated Annealing”

Simulated annealing is often used in “Marathon match,” in which you are asked to find the better
solution as possible within the time limit, for example in “Introduction to Heuristics Contest” held
on 2020/6/28. However, it can also be applied to this problem, and proper implementation enables
to find the optimal solution for all cases! You can find the explanation of simulated annealing in

the editorials of Introduction to Heuristics Contest, page 9-11E1,

In this problem, you have to choose candidates out of 2N candidates, “lines x = X1, Xs, ..., X§”
or “lines y = Y7,Y5,...,YN”. So the number of candidates are at most 30 lines, which is small

enough to find the answer with Simulated Annealing.

If the simulated annealing is run only once, it may fails to obtain the optimal solution. However,
if it is repeated randomly for five to ten times, and outputs the best solution among them, it will

get AC for all cases.

% Sample Code (C++)
e https://atcoder.jp/contests/m-solutions2020/submissions/15132853

*1 which is, unfortunately, written only in Japanese.
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F. Air Safety

First, let us consider “the condition where two planes A and B collides.”

Case 1. When they are moving in the opposite directions

Here, we consider the case where one is moving in the direction of U, and the other in the D.

(The other case can be covered by rotating the coordinates by 90 degrees.)

e The planes collides only if their x coordinates are the same and the plane moving in the
direction of U has the smaller y coordinate.

e It is shown in the diagram in the left below.

%
5 5 ! 5 !
4 l 4 ! 4 :!
3 i 3 1 3 t:
2 : 2 2 !
1 t 1 L ] 1 !
2} 0 : ]
e 1 2 3 4 5 x e 1 2 3 4 5 x e 1 2 3 4 5 x

Case 2. When they are moving in the orthogonal directions

Here, we consider the case where one is moving in the direction of U, and the other in the R.

(The other cases can be covered by rotating the coordinates by certain degrees.)

e The planes collides only if they has the same x; + y; value in common, and the plane moving
in the direction of U has the smaller y coordinate.

e It is shown in the diagram in the left below.

5 5 | 5
T
4 ] 4 1 4
.
T
3|mpl--++4- 3 : 3|mpl-1-
2 ! 2 2 1
1 t 1
1
1 t 1 1 1
2] 2] m--r-—- 0 t
e 1 2 3 4 5 x e 1 2 3 4 5 x e 1 2 3 4 5 x

Case 3. When they are moving in the same direction

Since any pair of planes are moving in the same speed, they will never collide.

Therefore, we do not have to consider such cases.
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Next, let us consider finding the earliest time at which a collision happens.

Finding the earliest collision time — when they are moving in the opposite

directions

Here, we consider the case where one is moving in the direction of U, and the other in the D.

First, let us consider the earliest collision time whose x coordinate is 0.

Let (Rq1,51),(R2,S52),...,(Ra,Sa) be the y coordinates and directions of all planes such that

x; = 0 and moving in the direction of U or D. Then, the following is the earliest collision time:

e The minimum value of (R;+1 — R;) x 5 such that S; = U’ and S;41 = 'D’.

For example, when (R, S) = (1,'U’), (4,'D’), (6,’U’), (8,’U’), (10,’D’), two planes collide for the

first time at the time 2 x 5 = 10, as the following diagram describes.
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As described, we could found the earliest collision time in O(Alog A) time. For the planes where
x coordinates is not 0, you can store the indices of planes for each coordinates with vector type

etc. so that they can be calculated in a total of O(N log N) time.

Finding the earliest collision time — when they are moving in the orthog-

onal directions

Here, we consider the case where one is moving in the direction of U, and the other in the R.

Basically, similar idea to the opposite case mentioned above can be applied.

Now, for each 0 < B < 400000, let us define the following value:

Let (Ry,51),(R2,S2),...,(Ra,S4) be the y coordinates and directions of all planes such that
x; +y; = B and moving in the direction of U or R. Then, let f(B) the smallest value of
(Ri+1 — R;) x 10 for i such that S; = U’ and S;1; = 'R’

Then, the earliest collision time will be the minimum value of f(0), f(1), ..., f(400000). Since
each f(B) can be calculated in O(Alog A) time, the overall earliest collision time can be calculated

in a total of O(N log N) time.

31



Reduce the amount of implementation by rotation
To judge collision time for all pairs, the following six values have to be calculated

. The earliest collision time of planes in directions U and D
. The earliest collision time of planes in directions L and R
. The earliest collision time of planes in directions U and R
. The earliest collision time of planes in directions U and L

. The earliest collision time of planes in directions D and R

S Ot s W N

. The earliest collision time of planes in directions D and L

However, if you implement for all 6 cases, the length of your code will be more than 150 lines,
in which you are more likely to embed bugs. Here, if you repeat rotating the coordinates for 90
degrees for four times, you only have to implement the calculation of 1. and 3.. For example, the
earliest collision time of planes in directions D and R can be found by performing the calculation

3. (the case of U and R) after rotating 90 degrees.
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Sample Code
The following is a sample code in C++. It can be implemented in about 70 lines.

e https://atcoder.jp/contests/m-solutions2020/submissions/15082216
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