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char c;

cin >> c;

const string vowel = "aeiou";

cout << vowel.find(c) == string::npos ? "vowel" : "consonant" << endl;
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int h, w;

cin >> h >> w;

char buf [105];

for (int i = 0; i < h; ++i) {
scanf ("%s", buf);

printf ("%s\n%s\n", buf, buf);
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A : UOIAUAI

C++4 Code Example

char c;

cin >> c;

const string vowel = "aeiou";

cout << vowel.find(c) == string::npos 7 "vowel" : "consonant" << endl;

B : Thin
Repeat each row twice.

C++ Code Example

int h, w;

cin >> h >> w;

char buf[105];

for (int i = 0; i < h; ++i) {
scanf ("%s", buf);
printf ("%s\n%s\n", buf, buf);

C : Daydream

Reverse the strings. Then, the four words will be: maerd, remaerd, esare, resare. This way you can

determine the composition greedily.




D : Connectivity

Construct a graph with roads and find the connected components in it. Then, you can assign values a;
to each city 7 such that the cities p and ¢ are reachable using roads iff a, = a,. Similarly, define values
b; for railways.

Then, a pair of two cities satisfies the conditions iff their (a,b) values are the same.

E : Manhattan Compass

Let D be the distance between the two points initially pointed by the compass.
We have two things to do:

e Construct a graph with N vertices. Two vertices a and b are connected if the distance between
them is D. Find connected components in this graph.

e For each vertex a, count the number of vertices b such that the distance between a and b is D.

The latter is relatively easy, so we describe the former.
First rotate the entire plane by 45 degrees. Let dx, dy be the difference of x, y coordinates. Now we
are intersted in a pair of points such that maz(dz,dy) = D. To do this, we want to find all pairs of

points (a, b) such that

o, —x,=D
e D<yy—ya <D

Let’s sort the points by the pair (z,y) and renumber them. Then, for a fixed a, the set of b that
satisfies the conditions above will form an interval. Let [L, R] be this interval (the interval can be found
using binary search). Then, we want to add edgesa - L,a-L+1,...,a- R.

Instead, it is equivalent to add edgesa- Land L - L+1, L+1- L+2, ..., R—1- R. This way, except
for O(N) edges, each edge connect adjacent points, so if we compute all edges that connect adjacent
points in a clever way, there will be O(N) edges in total.

We should do similar things after swapping x and y. After that, we get the desired graph.

F : Shuffle

If I; = 1;,r; > r;j, we can ignore the pair j. Thus, we can assume that M = N and for each ¢, [; = 1.

Let dp[L][R][c] be the number of strings we can obtain under the following state:

o We've fixed all characters to the left of L.
e The characters in the range [L, R) are shuffled. ¢ of them are 1.

e In the future, we will perform operations with [; > L.

We compute the values as follows:



e When L = N, we’ve finished; the value is 1.

e If a;, > R, we can extend the ”shuffled range”; change R to a; and increase ¢ by the number of
ones in the interval [R,ar].

o Now consider two cases for the characters at L. If this is ’0’ (or '1’), there are dp[L + 1][R][c] (or
dp[L+1][R][c—1]) ways to determine the rest. Thus dp[L][R][c] = dp[L+1][R][c]-+dp[L+1][R][c—1].

(Make sure not to access invalid values)

This looks like an O(N?3) solution, but we can notice that for a fixed L, only one R appears during the

computation. Thus, we can ignore the value of R and it turns out to be an O(N?) solution.



