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A. Circle Pond

(MOREE) = (MOER) * 2 * (MJER)
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1 #include <iostream>
2 #include <math.h>
3 #include <iomanip>

4

5 int main(){

6 int R;

7 std: :cin>>R;

8

9 const double pi=acos(-1.0);

10

11 double answer=2*R*pi;

12

13 std: :cout<<std: :setprecision(20)<<std: :fixed<<answer<<std: :endl;



14

15 return O;

16 }
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1 print (int (input())*6.3)




B:homework

LTOFEEETBDICPPBHBIE A+, . +Ay TF. LihioTRKT N—(Aj+.. +Ay)
HlESZ & RTE £,
TEEAE KD O D I ERARTRRGEITERLTIEI WY,

1 int a[10010];

2 int main(){

3 int n,m;

4 scanf ("%d%d",&n,&mn) ;

5 for(int i=0;i<m;i++)scanf ("%d",&ali]);
6 int s=0;

7 for(int i=0;i<m;i++)s+=ali];
8 if (s>n){

9 printf("-1\n");

10 Yelse{

11 printf ("%d\n",n-s);

12 }

13 }




C:management
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1 int a[200010];
2 int ans[200010];
3 int main(){

4 int n;

5 scanf ("%d",&n) ;

6 for(int i=2;i<=n;i++)scanf ("%d",&ali]);

7 for(int i=2;i<=n;i++)ans[ali]]++;

8 for(int i=1;i<=n;i++)printf("%d\n",ans[i]);
9 }




D:Sum of Large Numbers
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E: Active Infants
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F: path pass i
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A. Circle Pond

You can find the answer by the following equations:
(The circumference of a circle) = (the radius of the circle) * 2 * (Pi)

Here are some points of this problem.

The way to find Pi

You can define as a constant beforehand, or it can be also found with the standard library
depending on the language. (This time, the accepted range of floating point error is wide, so in

fact it is sufficient to use 3.14.)

Outputting floating point numbers

It depends on the specification of the language, but be careful of some points like automatic
rounding to the integer type when implementing.

The following is a sample code in C.

1 #include <iostream>
2 #include <math.h>

3 #include <iomanip>

4

5 int main(){

6 int R;

7 std: :cin>>R;

8

9 const double pi=acos(-1.0);
10

11 double answer=2%R*pi;

12

13 std: :cout<<std: :setprecision(20)<<std: :fixed<<answer<<std: :endl;
14

15 return O;

16 }

The following is a sample code in Python.

1 print (int (input ())*6.3)




B:homework

The total days needed to finish all the assignments are A + ...+ Ay;. Therefore, he can hang
out N — (A1 + ...+ Ajp) days at most.

Be careful of the cases where it is impossible to finish the assignments.

1 int a[10010];

2 int main(){

int n,m;
4 scanf ("%d%d",&n,&mn) ;
5 for(int i=0;i<m;i++)scanf ("%d",&ali]);
6 int s=0;
7 for(int i=0;i<m;i++)s+=ali];
8 if (s>n){
9 printf("-1\n");
10 Yelse{
11 printf ("%d\n",n-s);
12 }
13 }




C:management

The immediate subordinates of the member numbered x satisfies A; = x. Therefore, it is

enough to find how many times each number appears in A.

1 int a[200010];

2 int ans[200010];

3 int main(){

4 int n;
scanf ("%d",&n) ;
for(int i=2;i<=n;i++)scanf ("%d",&ali]);
for (int i=2;i<=n;i++)ans[ali]]++;

for(int i=1;i<=n;i++)printf("%d\n",ans[i]);

ot
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D:Sum of Large Numbers

Since 10'%° is a very large number, the sum of M numbers is almost M x 10'%°. Since the
contribution of the “fraction” is small enough, two sets with different numbers of items have not
the same sum in common.

Therefore, it is sufficient to find the answer where the number of chosen numbers are K, K +
1,..., N + 1 and sum them up.

When choosing M numbers, the sum is minimum when the smallest M numbers are chosen,
and the sum is maximum when the largest M numbers are chosen. Actually every value between
the minimum and the maximum can be constructed. (You can see that by imagining increasing
the chosen numbers little by little, starting from the minimum)

All that left is finding maximum - minimum. In this calculation M x 10! is cancelled out,
so you can ignore 1019 in the first place. This value can be calculated in an O(1) time with
the methods like using the formula of calculating sums, precalculate the cumulative sums, or
successively updating the sums like sliding windows.

Hence, the answer can be found in a total of O(1) time for each of O(N) cases, so the original
problem could be solved in a total of O(N) time.

Bonus: this problem can also be solved in a total of O(1) time.
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E: Active Infants

Let p; be the destination of the child who are initially at the i-th position from the left, then
the desired answer is the maximum sum of A4;  |i —p;|. Since |x —y| = maz(x —y,y — x), instead

)

of “adding A;  |i — p;| to score,” one can “choose either A; x (i — p;) or A; * (p; — ¢) arbitrarily
and add to the score” without changing the answer of the problem.

Then, it appears that it is optimal to, for the set of indices ¢ where A; * (i — p;) was chosen,
assign 1,2, 3,... to p; in the decreasing order of A;, and for the set of indices i where A; * (p; — 1)
are chosen, assign N, N — 1, N —2,... to p; in the decreasing order of A;.

From the above, you can find the answer in a total of O(N?) time using primitive Dynamic
Programming. Specifically, let DP[z][y] be the maximum score when children with the = + y
highest activity is configured, where A; * (i —p;) are chosen for the x children of them, and where

A; * (p; — 1) are chosen for the y children of them; then calculate in the increasing order of x +y.
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F: path pass i

It is sufficient to, for each color, count the number of paths that does not visit the vertices
with the color at all. Hereinafter we denote the simple path connecting vertex v and vertex w
by P, .. Take an arbitrary root and perform a DFS from it.

At the vertex v, calculate the value below for each children w.

e The number of vertices in the subtree whose root is u which can be reached from u without

visiting the vertices of color ¢,

Let S, be the set of vertices in the subtree whose root is v, then the value above can represented

by the following equations:

|Sul = > S|
WESy,Cw=Cu, f(Puy,w)=2
In the above equation, we define f(P, ) = [{z | € Pyw,cx = ¢y}

Consider calculating the value Z | S| for each color.
WESy,Cw=Cu, f(Py,w)=2
This can be calculated by the following steps: hold the value X, when entering the vertex v,

and update to X, + |S,| when exiting.
For details, please check the sample code. The total time complexity is O(N).
Sample Code: https://atcoder.jp/contests/abc163/submissions/12125379
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