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D: Coloring Dominoes
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E: Don’t Be a Subsequence

000000000000000000000000000

000 ADDDCODOCOOOOD suffix 000000000000000000000000000000000C
00000000000000000000000000000000000000000suffix0000000000
0000 KOOOOOOOO;00000000 suffixd Sx_;,,00000000000 A 000C00O0OO0OO00A
O A',51,5,....,Sx 00000000000000000

A000DD0OOOODO0O0OOOOOO00 K+10000000000000000 KOOOOOOO BO AOO
0000000000000 0 KOOOOOOOO0O0000000000000 KOOO0o0o00o0oo0o0o0o0o0o
00000)8,...,S« 0000000000000000000S; 00000000 BO 00000000001
00000000000000000000A4 0000000000000000000000S000000000
0 BO00O0O0OC0COOBO SOOOOOOO

O00ADOODODOOODOD K+100000000000000000000 C=ce1...cx 00000000

e (oA 0ID0DDOOUOND 10000 ADOUDD s«uflixOOOOOODOOUOOOODOOUOOOOODOOOO
oooooo)o

eci(i=12,...,K)008 0000000000
O000CD ADODCOODOD0ODOOOOOO0O000AOOODODNODOOOOODONONODOD CcO000000000
e ADDDDDODOODOD §, 000000004 000000000000000000

e 05 0000 1000000000000 (D000 sufix000000)dc¢ 000 ¢ 00000000,
UcUbobboobooboobooboboboobooboooobooboonog

e cx 0 S, 0000 1000000000000 0exk1 000 cxg O0O0DODODODODODOSKDO ecx1 000000
000000000000 000000000000000000ex 00 0000000ODO AODODQDODODOOO
oooooooooo

ooooA0000O0oOoOoOOoOoOoOOO0O0OD0 K+1OOOOOOOODODOODOO



0000D000sufix 00000000000000AOO0OO suffix 00000000000000000000
00000000000000
000010000000000000000000000000000000000000000000 ¢000
00000000000000000000000 ¢000000 p. 000080 p.00000000000000
0000000000000000000000000000000000000000000000 1000000
0000000000000000p, 00000000000000000000000000000 O(log|A]) 00
0000000000

000000000000 mO00 O(mleg|A) 0000000000000000000000 O(A|/m) 00
000000000000000000 O(A|leg|d) 000000000000

F: Flip and Rectangles
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C: Make a Rectangle

In order to make an H x W rectangle, you need two sticks of length H and two sticks of length W. In case H = W,
you need four sticks of length H.

Under the constraints above, you should choose the longest possible sticks greedily. First, you sort {A;} in the
decreasing order. Since sticks of the same lengths are grouped together after the sorting, we can count the number of

sticks of each length. We check the sticks in the decreasing order of their lengths, and do the following:

e If we haven’t chosen any sticks and we find four (or more) sticks of the same length, we choose them and finish

the process.

e If we haven’t chosen any sticks and we find two or three sticks of the same length, we choose them (and continue

the process).

e If we have chosen two sticks and we find two (or more) sticks of the same length, choose two of them and finish

the process.

e Otherwise, skip sticks of current length.

If we successfully choose four sticks after this process, print the area of the rectangle. Otherwise, print 0 instead.



D: Coloring Dominoes

The arrangement of dominoes is a concatenation of the following two patterns:

X Y

We paint dominoes from left to right.

The number of ways to paint the leftmost part is as follows:
e X:3

e Y: 6

For other parts, the number of ways to paint a part is as follows (assuming that the left part is already painted):
e X (to the right of X): 2
e X (to the right of Y): 1
e Y (to the right of X): 2

e Y (to the right of Y): 3
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The answer is the product of these numbers.




E: Don’t Be a Subsequence

First, let’s compute the length of the desired string. Later, we’ll describe how to extend the solution to compute
the lexicographically smallest string.
Let f(s) be the length of the shortest string that is not a subsequence of s. Suppose that t is not a subsequence of

s. What t should we choose, assuming that ¢ starts with a ¢ (arbitrary character)?

e If s doesn’t contain ¢, the length of ¢ can be 1: a single c.

e Otherwise, let ¢ be the leftmost occurrence of ¢ in s (s[i] = ¢). t is not a subsequence of s if and only if ¢.substr(1)

is not a subsequence of s.substr(i + 1).

Here, s.substr(i) means the suffix of s from the i-th character.

Therefore, we can compute the length of f(s) using the following DP:

Define dp[i] as the length of f(s.substr(i)). Also, precompute next(i,c): the minimum index j such that j > ¢ and
s[j] = ¢. Then,

dpli] = mcin{dp[next(i, c)+1]}+1 (1)

holds.
How can we compute the lexicographically smallest string? The first character of the answer should be the lexico-

graphically smallest character ¢ that satisfies:

dpli] = dp[next(i,c) + 1] + 1 (2)

The remaining part of the solution should be the lexicographically smallest shortest string that is not a subsequence
of s.substr(next(0,c)), so we can repeat the same process.

This solution works in O(|A|m), where m = 26 is the number of characters.



F: Flip and Rectangles

Consider a 2 x 2 subsquare inside the grid. If it contains odd (1 or 3) number of black squares, we call it "bad”. We
can prove that, we can choose a rectangle S (after some ”invert” operations) if and only if S doesn’t contain any bad
parts.

If S contains a bad part, the bad part always contain odd number of black squares even after operations, so we can
never choose S.

Suppose that S doesn’t contain bad parts. By performing operations properly, we can make all squares in the
topmost row and the leftmost column of S black. Notice that a good part (not bad part) always remain good after
operations. Thus, when all squares in the topmost row and the leftmost column of S are black, the square on the
second row of the second column of S must be black. Similarly, we can prove that all squares in S are black.

Now, let’s put a token on the center of each bad part. We can choose a rectangle S if and only if .S doesn’t contain

any tokens.

This problem can be solved in the same way as the well-known problem ”find the largest rectangle that consists

only of black squares”.



