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A: HonestOrDishonest
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int main(){

char a,b;

cin >> a >> b;

if (a==’H’ && b==’H’) cout << ’H’;
if (a==’H’ && b==’D’) cout << ’D’;
if (a==’D’ && b==’H’) cout << ’D’;
if (a==’D’ && b==’D’) cout << ’H’;
return O;
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E: NarrowRectangles
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F: HonestOrUnkind
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bool ask(int a,int b){

cout <<"? "<<a<<" "<<b<<endl;
char c;
cin>>c;
return c==’Y’;
}
int need = B+1;

vector<int> path;
for(int i=0; i<N; i++){
if (path.empty ()){
path.push_back(i);
if (path.size () >=need) break;
continue;
}
bool b = ask(i,path.back());
if (b){




path.push_back(i);
if (path.size () >=need) break;

}

else{
path.pop_back ();
need--;

}

}

int honest = path.front();
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A: HonestOrDishonest

int main (){

char a,b;

cin >> a >> b;

if (a==’H’ && b==’H’) cout << ’H’;
if (a==’H’ && b==’D’) cout << ’D’;
if (a==’D’ && b==’H’) cout << ’D’;
if (a==’D’ && b==’D’) cout << ’H’;
return O;

B: NarrowRectanglesEasy

If |a — b] < W, the answer is 0. Otherwise the answer is |a — b| — W.

C: Go Home

The answer is the minimum ¢ such that 1 +2+ ... +¢t > X.




D: No need

The card a; is unnecessary if there is a subset of the other N — 1 cards whose sum is in the interval
[K — a;, K). Thus, the straightforward DP is O(N?3).

There are two ways to improve it:

e O(N?%logN): It turns out that if a, < a, and a, is unnecessary, a, is also unnecessary. Do binary
search using this fact.
e O(N?): Do DP twice: for prefixes and for suffixes.

Also, it can be 64 times faster if you use bitset.



E: NarrowRectangles

Define dpli][z]: the minimum cost to move the first i rectangles such that the last (the i-th) rectangle’s
leftmost coordinate is x. This will lead to a solution for partial score.

Now, see dpli] as a function: it returns dpli][x] for given z. It turns out that this function is a polyline
consisting of 2i + 3 sections, and the slopes of the sections are —¢ — 1, —i,...,¢,72 + 1 from left to right.

Thus, this polyline can be represented using 2i + 3 integers lg,l1,...,1;, ro,71,...,7;, and c.

e In the interval (—oo,;], the slope of the polyline is —i — 1.
e In the interval [I;,1;_1], the slope of the polyline is —i.

In the interval [l1,lo], the slope of the polyline is —1.

In the interval [lg, ro], the polyline is constant, and the value is c.

In the interval [rq,r1], the slope of the polyline is 1.
e In the interval [r;_1,7;], the slope of the polyline is i.
e In the interval [r;, 00), the slope of the polyline is 7 + 1.

Now we compute the polylines in the order dp[0], dp[1], ..., dp[N]. We should keep two sets (or priority

queues) representing {lo,...,l;} and {ro,...,r;} meanwhile, and the solution works in O(NlogN).



F: NarrowRectangles

When A < B, the solution is "impossible” because A of unkind people can behave like honest people
(call each other "honest” and call everyone else ”unkind”). Otherwise, we can determine honest people
in the following way:

First, notice that when a person p says ”¢q is unkind”, p and ¢ can’t be honest at the same time. Thus,
even if we ignore both p and ¢, more than half of the remaining people is honest. Whenever we get the
response "unkind”, we ignore the two people.

Create an empty stack and try to push IV people to this stack one by one. When we push a person
p in to the stack, we do the following. Let ¢ be the person that is currently at the top of the stack.
Ask ¢ about person p, and if we get the answer "unkind”, we pop ¢ from the stack and ignore p and q.
Otherwise, push p into the stack.

After we try to push N people, what happens in the stack? Let ag,...,ar_1 be the people in the stack
from bottom to top. From the construction of the stack, for each i, a; says "a;41 is honest”. Also, at
least one of ag,...,ar_1 is honest. Thus, we are sure that a;_; is honest.

Now we can ask additional N queries to this honest person and get the answer.



