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1 #include <bits/stdc++.h>

using namespace std;

int main() {
int N, A, B; cin >> N >> A >> B;
int ans = min(N * A, B);
cout << ans << endl;

}
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B: Good Distance
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#include <bits/stdc++.h>

—

2

3 using namespace std;

4

5 int main() {

6 int N, D; cin >> N >> D;

7 vector<vector<int>> X(N, vector<int>(D));
8 for (int i = 0; i < N; ++i) {

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

10 cin >> X[i]1[j];

1}

12 }

13 int ans = 0;

14 for (int i = 0; i < N; ++i) {

15 for (int j = i+l; j < N; ++j) {

16 int norm = O;

17 for (int k = 0; k < D; ++k) {

18 int diff = abs(X[i] [k] - X[j1[k1);
19 norm += diff * diff;

20

21 // check whether norm = k for some k
22 bool flag = false;

23 for (int k = 0; k <= norm; ++k) {
24 if (k * k == norm) {

25 flag = true;

26 }

27}

28  if (flag) ++ans;

29 }

30

31 cout << ans << endl;

32 }
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C: Remainder Minimization 2019
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D: Rain flows into dams
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X1=5-(Xo+...+Xn)=5—2(As+ Ay + ... + An_1)

E X, 2RODDIENTEET, FRIC X, X3,..., Xy ZRDZZEDTEETH, O(N?) ORI TS
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ZIT X+ Xipr = 24; ZRIAL. Xigy = 24; — X; OWHLRICHES T Xo, X3, .., Xy ZHI2> S MEIZEE
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E. Virus Tree 2(writer : yuma000)
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1 #include<iostream>

2 #include<vector>

3 using namespace std;

4

5 const long long int mod=1e9+7;
6

7

8 long long int dfs(int K,const vector<vector<int>>&graph, int now,int from) {
9

10 int can_use_color_num;

11 if (from==-1) {

12 can_use_color_num=K-1;

13 7

14 else {

15 can_use_color_num=K-2;
16}

17 if (K<graph[now].size()) {

18 return 0;

19}

20 else {

21 long long int case_num=1;
22 for (auto e : graph[now]) {
23 if (e==from) continue;

24

25 case_num*=can_use_color_num;
26 can_use_color_num—-—;

27 case_num,=mod;

28 }

29 for (auto e : graph[now]) {
30 if (e==from)continue;



31
32
33
34
35
36
37 }
38
39
40

case_num *=dfs(K,graph,e,now);
case_num %= mod;
return case_num;

}

41 int main() {

42
43
44
45
46
47
48
49
50
51
52
53
54
55

int N,K;cin>>N>>K;

vector<vector<int>>graph(N);
for (int i = 0; i < N - 1; ++i) {
int a,b;cin>>a>>b;a-—;b——;

graph[a] . push_back(b) ;
graph [b] . push_back(a) ;
}

long long int answer=K+*dfs(K,graph,0,-1);
answer¥=mod;
cout<<answer<<endl;

return O;




F: Colorful Tree
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A: TorT

If you use train it costs N x A yen, and if you use taxi it costs B yen. So you have to print the smaller

value of either N x A or B. The following is an example implemented in C++.

1 #include <bits/stdc++.h>

2

3 using namespace std;

4

5 int main() {

6 int N, A, B; cin >> N >> A >> B;
7 int ans = min(N * A, B);

8 cout << ans << endl;

9 }




B: Good Distance

For each 4, j (i < j), calculate Y;; = | X;1 —Xj1|2 +...+|Xip —XjD|2. Then you can determine if |/Y;;
is an integer by checking if there exists an integer k such that k? = Y;;. Since k < Yj;, it is sufficient if
you judged if k* = Y;; for each k = 0, 1,2, ..., Y;;El. The following is an implementation example in C++

language.

#include <bits/stdc++.h>

=

2

3 using namespace std;

4

5 int main() {

6 int N, D; cin >> N >> D;

7 vector<vector<int>> X(N, vector<int>(D));
8 for (int i = 0; i < N; ++i) {

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

10 cin > x[i] [j];

1

12 }

13 int ans = 0;

14 for (int i = 0; i < N; ++i) {

15 for (int j = i+l; j < N; ++j) {

16 int norm = O;

17 for (int k = 0; k < D; ++k) {

18 int diff = abs(X[i][x] - x[j1[x]1);
19 norm += diff * diff;

20 }

21 // check whether norm = k for some k
22 bool flag = false;

23 for (int k = 0; k <= norm; ++k) {
24 if (k * k == norm) {

25 flag = true;

26 }

27}

28  if (flag) ++ans;

29 }

30 }

31 cout << ans << endl;

32

*1 If you used the fact that k? < Y;j, you can judge more fast



C: Remainder Minimization 2019

When R — L is very big, trying all candidates of (4, j) needs time complexity O((R — L)? and does not
finish in time. In fact, if two integers a and b have same remainder when divided by 2019, (ax ¢) mod 2019
and (b x ¢) mod 2019 is always the same. Therefore, there are at most 20192 = 4076361 candidats that
need to be checked, so it will finish in time if you checked all the candidates.

Also, you can solve the problem with the strategy that ” Abort the O((R — L)?) brute-forcing if one
of the solution was 0.” This works in time because, if R-L is more than or equal to 2019, there always
exist a number whose remainder of 2019 is 0 in the segment so it inspects no more than 2019? pairs of

values.
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D: Rain flows into dams
Let X; be the amount of rain that the i-th mountain received (the answer). Then it holds that
A+ +Av =X+ ...+ XN
. Let .S be this sum.
Also, let X411 = X3 for simplicity, then

X+ Xip1 A
2 - 1

holds, so it holds that
Xi+ Xip1 = 24;

Therefore, you can find X; with the equation
X1=5-(Xo+..+Xn)=5—-2(A2+ Ay + ...+ An_1)

. Similarly, you can calculate Xo, X3, ..., X 5, but you cannot spend O(N?) time, so it’s a bit troublesome
to implement.

Since X; + X;11 = 2A4;, you can use the recurrence relation X;y; = 2A4; — X; and calculate
X5, X3, ..., Xy one by one from the beginning.

This algorithm works in O(N), so it’s sufficiently fast.
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E. Virus Tree 2(writer : yuma000)

This time, the condition can be rephrased as follows:

e For all vertices, the following condition holds:

— The color of the vertex and the colors of the vertices directly connected to it are distinct.

Let’s regard it as a rooted tree whose root is vertex 0. Then the following property can be found:

e If a vertex x and its parent is already painted, letting ¢, be the number of children of x, the way

of painting the children of x is x_2F,, .

Therefore, by painting the vertices in DFS-like order from vertex 0, you can calculate the number of
ways of painting the tree. Note that vertex 0 doesn’t have parent.

The following is a sample code.

1 #include<iostream>

2 #include<vector>

3 using namespace std;

4

5 const long long int mod=1e9+7;
6

7

8 long long int dfs(int K,const vector<vector<int>>&graph, int now,int from) {
9

10 int can_use_color_num;

11 if (from==-1) {

12 can_use_color_num=K-1;

13

14 else {

15 can_use_color_num=K-2;

16 r

17 if (K<graph[now].size()) {

18 return 0;

19

20 else {

21 long long int case_num=1;
22 for (auto e : graph[now]) {
23 if (e==from) continue;

24

25 case_num*=can_use_color_num;
26 can_use_color_num-—-—;

27 case_num=mod ;

28 }
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29 for (auto e : graph[now]) {

30 if (e==from) continue;

31

32 case_num *=dfs(K,graph,e,now) ;
33 case_num %= mod;

34 }

35 return case_num;

36 )

37 }

38

39

40

41 int main() {

42 int N,K;cin>>N>>K;

43

44  vector<vector<int>>graph(N) ;

45 for (dnt i = 0; i < N - 1; ++i) {

46 int a,b;cin>>a>>b;a-—;b——;
47

48 graph[a].push_back(b);

49 graph [b] . push_back(a) ;

50 F

51

52 long long int answer=K+*dfs(K,graph,0,-1);
53  answer/=mod;

54 cout<<answer<<endl;

55 return 0;

56 }
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F: Colorful Tree

Let’s regard the given tree as a rooted tree whose root is vertex 1. Also, for each vertex w, let dist,,

be the distance from the root to vertex w. Here, the distance between two vertices u,v can be written

1 can be solved by solving the following two subproblems:

1. Find the least common ancestor of two vertices u;, v;.

2. Find dist,,, dist,, and dist,, when the length of every edge whose color is z; is changed to y;.

Subproblem 1 is a famous problem. The following is a well-known solution. For each vertex w, let
par(w,0) be w, par(w, 1) be the parent of w, par(w, 2) be the parent of the parent of w, and so on (here we
assume the parent of root to be the root itself). First, for each vertex w and integer i =0, 1,..., [logy N|,
precalculate par(w, 2%). By using the fact that par(w,2t1) = par(par(w, 2¢),2%), this can be calculated
in O(Nlog N). Also, for each vertex w, precalculate its depth depth,, (the number of edges to the root).

By using them, you can find the least common ancestor of two vertices u;andv; with the following steps:

1. Let a = u;,b = v;.

2. Let b = par(b, depthy, — depth,,) if depth, < depthy, otherwise a = par(a, depth, — depthy).

3. Return a if a = b.

4. For each i = |log, N|, [logy N| —1,...,1,0, do the following: let a = par(a,2'),b = par(b,2%) if
par(a,?2%) # par(b,2), and otherwise do nothing.

5. Return par(a,1).

To solve the subproblem 2, first of all, for each vertex w, calculate dist,, before the length of the
edges are changed. After the length of every edge whose color is z; is changed to y;, dist,, increases by
num(z;, w) X y; — sum(z;,w), where num(z;,w) is the number of edges whose color is z;, and sum(z;,w)

is the sum of the length of those edges.

To find num(z;, w), sum(x;, w), first make a list of vertices in the order of DFS traversing (Euler tour).
For example, an Euler tour of the tree in Sample Input 1 is like: +eq1, +e3, —e3, +e4, —e4, —e1, +e€2, —€3.
Here, +e; denotes moving away from the root, and —e; denotes getting closer to the root, while passing
through the i-th edge. If you substitute each e; in this sequence with the length of the i-th edge, the sum
of the elements of subsequence from the first element to the element corresponding to +e; is equal to the
sum of the length of edges between the root and vertex w if the j-th edge connects two vertices, w and
the parent of w. If you split this sequence into subsequences without changing the order so that each
subsequence correspond to each color, and precalculate the sum from the beginning to each element, for
each specified color z; and vertex w, you can calculate sum(z;,w) in time complexity O(log N) by using

binary search. Similarly you can also calculate num(z;,w).
With the operations above, you can answer to all the queries in O((N + Q) log N).
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