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1 #include<iostream>

2

3 using namespace std;

4

5 int main(){

6 string n;

7 cin >> n;

8 for(char c:n){

9 if(c == "1°){

10 cout << 9;
11 }else{

12 cout << 1;
13 }

14

15 return 0;

16 }
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1 #include<iostream>
using namespace std;

2
3
4
5 int main(){
6
7
8

string n;
cin >> n;
for(char cmn){
9 cout << (char)(’1’ + ’9’ — ¢);
10
11 return 0;
12}
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#include<iostream>

using namespace std;

int n;
cin >> n;
cout << 111 + 999 — n << end];
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5 int main(){
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9 return 0;
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Python 3 (2 & 2 f##%#l: https://beta.atcoder.ip/contests/abcil1/submissions/3279761

Ruby (2 & B f#%]: https://beta.atcoder. jp/contests/abcil1/submissions/3279762
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Rust 2 & 2R Hl: https://beta.atcoder.ip/contests/abciil/submissions/3279784

Bash (2 &k 2 fi#%1l: https://beta.atcoder.ip/contests/abcl11/submissions/3279843
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D: Robot Arms
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F: Distance Sums
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Some example implementations:

1 #include<iostream>

2

3 using namespace std;

4

5 int main(){

6 string n;

7 cin >> n;

8 for(char cn){

9 if(c == "1°){

10 cout << 9;
11 telse{

12 cout << 1;
13 }

14

15 return 0;

16 }

1 #include<iostream>

2

3 using namespace std;

4

5 int main(){

6 string n;

7 cin >> n;

8 for(char cn){

9 cout << (char)(’1’ + ’9’ — c);
10
11 return 0;
12 }

1 #include<iostream>

2

3 using namespace std;

4

5 int main(){

6 int n;

7 cin >> n;

8 cout << 111 + 999 — n << end];
9 return 0;
10 }
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Some example implementations:

e C++: https://beta.atcoder. jp/contests/abclll/submissions/3279754

e Java: https://beta.atcoder. jp/contests/abcl111/submissions/3279759

Python 3: https://beta.atcoder. jp/contests/abcl11l/submissions/3279761

Ruby: https://beta.atcoder. jp/contests/abcl11l/submissions/3279762

Rust: https://beta.atcoder. jp/contests/abclll/submissions/3279784

e Bash: https://beta.atcoder. jp/contests/abcl111/submissions/3279843

C: /NN/\/

Let E be the sequence vs, vy, ..., v,, and let O be the sequence vy, vs,...,v,—1. We want to do the following (and

minimize the number of changes):

1. Change all elements of F to .

2. Change all elements of O to y.

3. x#y

If we ignore the third condition, the problem is easy: x should be the mode (the most frequent element) of E and y
should be the mode of O. Thus, in case the mode of E and the mode of O are different, this is the optimal solution.
Otherwise, we should try two cases. Let e be the mode of E and e; be the second most frequent element of E.
(Strictly speaking, ey is the most frequent element of E except for e. It’s possible that e and es appear the same
number of times in E.) Slmilarly, let o be the mode of O and oy be the second most frequent element of O. Then,

the optimal solution is one of the following two:
& T =¢Y=02
e r=ey,y=0

We try both and choose the better one.
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D: Robot Arms

For a fixed robot arm, the parity of x,, + ¥, is a constant (it must match the parity of the sum of d;). Thus, in
case (X; +7Y;) (mod 2) are not the same for all j, it is impossible to satisfy the conditions.
Assume that X; +Yj is odd for all j. (In case they are all even, add a section of length 1 and we can reduce to the

"all even” case.) It turns out that a robot arm with lengths 1,2,4,8,... can cover all such positions:

e If the robot arm has only one section and its length is 1, the set of positions where the last joint can go is

{(17 O)a (07 1)7 (_170)7 (Oa _1)}

e If the robot arm has two sections and their lengths are {1,2}, the set of positions where the last joint can go is
{(z,y)||z|+ |y| <3,z =y (mod 2)}. In other words, it can cover all integer points (with correct parities) within
a "rotated square” whose vertices are at (3,0), (0,3), (—3,0), (0, —3).

e By induction, we can prove that, if the lengths of sections are {1,2,...,2¥}, we can cover all vertices with correct
parities within a "rotated square” whose vertices are at (M, 0), (0, M), (—M,0), (0, —M), where M = 2k+1 — 1.

Thus, if we use k = 30, we can reach all given points.

To find a way to reach a given point, determine the mode of sections from the longest ones. For example, sup-
pose that we know the position of (z;,y;). If we determine the mode of Section i, we can get the coordinates of
(zi—1,9i—1). We should choose it such that (x;_1,y;—1) fits within the valid region (i.e., it should be reachable by
lengths {1,2,...,2172}).

E: Tr/ee
Clearly, the following conditions are necessary:
e 51 =1 (If we cut a leaf we can get a component with size 1)
e s, =0 (If we cut an edge the sizes of components are less than n)

e s; = s,—; (When we have a component of size i, the other component has size n — 7)

These conditions are actually sufficient. Suppose that 0 < 27 < 22 < -+ <z < n are the positions where s is one

(i.e., sz, = 1). Then, the following caterpillar (https://en.wikipedia.org/wiki/Caterpillar_tree) satisfies the conditions:

1. The caterpillar has k + 1 "body” vertices, labelled with 1,...,k 4+ 1. They form a path in this order.

2. For each i (2 < i < k), the body vertex ¢ has x; — x;—; — 1 "feets”. (In other words, prepare x; — x;,_1 — 1 new

vertices and attach them to vertex i.)



F: Distance Sums

Consider a vertex v with the largest value of D,,. Intuitively, v is a vertex that is far from majority of other vertices.
We can prove that v is a leaf, and if w is the only vertex adjacent to v, D,, = D, — (n — 2). We can determine one
edge this way (vw), and by repeating similar process we can uniquely determine the entire tree. Let’s formalize this.

Without loss of generality, we can assume that Dy < Dy < --- < Dp. Consider the tree as a rooted tree whose root
is Vertex 1. In the decreasing order of ¢, we want to determine the parent of Vertex 1.

Suppose that the tree contains an edge uwv, and when the edge wv is removed from the tree, the sizes (number
of vertices) of the two connected components are n,, and n,, (n,, corresponds to the component with u). Then,
D, =D, + nyy — Nyo = Dy + N — 214, holds.

Consider a path 1,p1,pa,...,pr. Since Dy < Dy, nip, > 5. Also, since nip, < Npipy < Npyps < <00 < Ny ipyes
Np.p.y > 5 holds for all ¢ and Dy, < Dy, ., holds. Thus, if Vertex j is the parent of Vertex ¢, j < i holds.

Suppose that we know the parents of Vertices i + 1,..., N. At this point, we know the subtree rooted at Vertex i.
If Vertex j is the parent of Vertex 4, as we mentioned above, D; = D; 4+ 2nj; — N holds. Since nj; is the size of the
subtree rooted at ¢, we can uniquely determine j. (In case such j doens’t exist, we get a contradiction.)

We repeat this process until we determine the parents of Vertices 2,...,n. Then, we have a tree, and check if this

tree really satisfies the conditions. If yes, this is the desired tree (otherwise we get a contradiction).



