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A: Red or Not

(JRZ: tozangezan, ¥Efi - f#3i: evima)
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1 a = int(input())
2 s = input ()
3 print(s if a >= 3200 else 'red')
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B: Resistors in Parallel

(JRZ4: sheyasutaka, #Efifi + fHi: evima)
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#include <iomanip>
#include <iostream>

using namespace std;

int main(){

int N;

double ans = 0.0, A;

cin >> N;

for(int 1 = 1; i <= N; ++i){
cin >> A;
ans += 1.0 / A;

}

ans = 1.0 / ans;

cout << setprecision(16) << ans << endl;

N = int(input())
A = map(int, input().split())

print('{:.16g}' .format(1l / sum(l / x for x in A)))




C: Alchemist

(JRZ: yosupo, ¥Efij « fEHl: evima)
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D: Ki

(Ji%: tozangezan, #Efii - fEdi: evima)
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E: Strings of Impurity

(Jii%: sheyasutaka, #&fifi « fiEdi: evima)
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F: Coincidence

(JRZ: camypaper, HEfii - fFF: evima)
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August 18, 2019

A: Red or Not

(Original writer: tozangezan, preparation and editorial: evima)

This problem is like problem A of practice contest, but instead of addition, you are asked to write a

conditional statement. For the ways of input and output, please refer to the sample code there, and then
you can add a process to change the output depending on which of @ and 3200 is larger, combining the
if statement or conditional operator (e.g. ?:) with comparison operator (e.g. >=), and that’s it. (Sorry
to end up with abstract explanation, but the margin of PDF is too narrow to explain the ways of each
languages. Please make use of Google search)

The following is an implementation example in Python(3).

1 a = int(input())
> s = input()
3 print(s if a >= 3200 else 'red')
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B: Resistors in Parallel

(Original writer: sheyasutaka, preparation and editorial: evima)

In the explanation in sample input, 4~ + 4= + ... + 4 is calculated in fractional notation, but it
would be easier to calculate using floating point type all the way. Then implementation can be done with
looping structure like for-statement or something. On behalf of many languages, here are implementation

examples by C++ and Python(3).

#include <iomanip>
#include <tostream>

using namespace std;

int main(){

int N;

double ans = 0.0, A;

cin >> N;

for(int i = 1; i <= N; ++i){
cin >> A;
ans += 1.0 / A;

}

ans = 1.0 / ans;

cout << setprecision(16) << ans << endl;

N = int(input())
A = map(int, input().split())
print('{:.16g}"' .format(l / sum(l / x for x in A)))




C: Alchemist

(Original writer: yosupo, preparation and editorial: evima)

Let’s assume that ingredients 1,..., N are indexed in the decreasing order of value (you can first sort
the ingredients and change the indices in such way), and represent the process of composition with tree
structures like the following diagram (where #1 denotes ingredient 1, and #12 denotes the ingredient

that can be obtained by composing ingredients 1 and 2).

Let d; be the distance from the leaf that denotes ingredients to the root (the number of edges between
them), then the value of the final ingredients will be vy /2% + ... + vy /29, To obtain the maximum
result, you only have to think about the composition process such that d; < ds < ... < dy (otherwise,
you can swap some indices of ingredients so that the total result will increase).

Moreover, to obtain the maximum result, it should be that dy = 1,dy =2,...,dy_1 =dy = N — 1.
This is because, briefly speaking, if you have a composition process such that d; < dy < ... < dy other
than that (for example, like the diagram above), then you can increase the final result by transplanting

the violating ”left-side child” nearest to the root under the “right-side child” farthest from the root.
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D: Ki

(Original writer: tozangezan, preparation and editorial: evima)

An operation can affect at most all the N wvertices, so if you simulate the operations naively, you will
have to apply addition to the counters NQ times in total, and it won’t fit in the time limit. EI

For the tree-like problem like this, sometimes it is helpful to think about linear tree like 1 —2—3—...— N
instead of general tree, and this problem is a good example. Assuming that the graph is linear, a linear-

time solution like the following is available:

1. Let c1,c9,...,cy =0,0,...,0.
2. For each operation j, add x; to c,,.
3. For each i =2,...,N, in this order, add c;_1 to c¢;.

4. Output c¢1,co,...,CN.

And this solution can be also applied to trees. Specifically, if you replace the c;_1 in the third step
with ¢q, (where ¢; is parent of node i), 4#-witl-direetly-be—the—solutionfor-the-original-problem—and do
the operations from the vertices nere to the root, the original problem can be solved. (8/19 0:05 JST
corrected) B2 E

*LIf both N and Q are at maximum of 200 thousands, NQ = 40 billion times. Even fast languages like C4++ can

perform addition at most several hundreds million time, and when it comes to tens of millions of times, it’s hopeless

*2 I\ ha H

salgorithrelies-on-the-eonsteaints—a,—<b—Withewtthis-eonsteains- For cach i (1 <i < N — 1), vertex
a; may not be the parent of b;, (8/19 0:05 corrected) you have to explicitly perform the operations from the root to
children, with recurrence functions or something

*3 From this problem on, depending on programming languages, even the ”correct” solution may not be fast enough
to meet the time limit. If you tackle competitive programming seriously, we recommend you think of altering the

programming language
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E: Strings of Impurity

(Original writer: sheyasutaka, preparation and editorial: evima)

Generally, in order to judge if a string t is a substring of u, you can greedily match t with uw. That is,
find the first appearance of the first letter of t in w, then find the second letter of t in u after the first
match, ... and so on, until checking if the last letter of t appears in u, and this time, it is required to do
this operations efficiently under u = s (an infinite repetition of s).

The key point is that, while s is infinitely long, the length of t is limited, so it is sufficient to
perform each operation of |t| operations mentioned above quickly enough. To do so, for each let-
ter ch from a to z, you should extract all the appearance of ch in s. Then you can precalculate
nexten i “the first appearance of letter ch after the i-th character of s'” for each i = 0,...,|s| — 1
with O((thenumberofkindsofcharacters) x |s|) time, or use binary search to find the position of the next
appearance of ch with O(log |s|) time each. Anyway, if you use 2-time repetition of s, the implementation

will be easier.
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F: Coincidence

(Original writer: camypaper, preparation and editorial: evima)

Let y’s MSB (Most Significant Bit) be m (in other words, 2™’s place of y is 1, and for any integer
n (n > m), 2"’s place of © is 0). Here, assuming that 2™’s place of x is 0, then by the definition of
XOR, 2™’s place of x XOR y will be 1. However, generally for any integers z,y (y > z), the remainder
of y divided by z is less than half of 4, which means that the MSB of remainder of y divided by z is
less than m, so the remainder of y divided by x does never corresponds to x XOR y. Therefore, we can
always assume that x’s MSB is also m. Here, the quotient of y divided by z is 1, so the remainder of y
divided by z can simply be denoted as y — x. The answer is the number of pairs of integers (x,y) that

meets the following conditions.

e L<z<y<R
e The MSB position of = and y are the same.
e y—x=xXORy

The condition y — 2z = x XOR y is equivalent to the condition that there are no borrowings in binary
subtraction of y —x, and in other words, ”for any integer 7, it will never occur that 2¢’s place of y is 0 and
295 place of x is 1 (in such case, x < y always holds, and you don’t have to care about it anymore). The
remaining task is to count the number of pairs of 01-sequences that meets the three conditions, "L < z”,
7y < R” and "the MSB position of x and y are the same”, and this can be solved in a total of O(logY")

time with DP. For details, please refer to the implementation exampleEd.

*4 Let ¢ be the quotient of y divided by z, and 7 be the remainder, then y = zq 4+ 7 > r + = 2r holds

*5 £ (pos, flagX, flagY, flagZ): The number of ways to determine the remaining digits where the 2P°%’s place and
higher of z and vy is already determined, it’s already (still not) confirmed that L < z, it’s already (still not) confirmed
that y < R, and their MSB has already (still not) been appeared
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