4486. Cheburashka and Crocodile Gena
When Cheburashka and Crocodile Gena nothing to do, they play different interesting games. Today, Gena came up with a new game, which, in his opinion, will help Cheburashka to learn arithmetic. The rules of the game are very simple: Gena takes n tablets, numbers them from 1 to n and writes on them any numbers. Then he will say two numbers l and r, and Cheburashka must calculate the sum of all the numbers on the tablets numbered from l to r.

So that Cheburashka will not learn all the possible answers, Gena sometimes changes some numbers on the other, namely, all the numbers in the interval [l, r]. He does not want to think much, so just writes on these tablets the numbers from 1 to r – l + 1 in order. Cheburashka is not very well in arithmetic, so he asks you to write a program that will help him in this problem.

Input. The first line contains the number of tablets n (1 ≤ n ≤ 106). The next line contains n integers – the initial values on the tablets (all numbers do not exceed 109). Next given the number of queries m (1 ≤ m ≤ 105). Then goes m lines, the first number in a string is a type of the query t (1 ≤ t ≤ 2).

· If t = 1, then given two integers l and r. You must calculate the sum of all the numbers on the tablets numbered from l to r;

· If t = 2, then given two integers l and r. It means that on the tablets with numbers from l to r now will be values from 1 to r – l + 1 correspondingly.

It is guaranteed that query segments are usually correct. The numbering of tablets starts from one.

Output. For each query with number 1 print the sum of numbers on a segment [l, r].

	Sample input
	Sample output

	5

5 3 2 4 5

5

1 1 5

1 2 3

2 1 5

2 2 5

1 1 5
	19

5

11


SOLUTION
data structures – segment tree
Algorithm analysis
Create a segment tree that supports the summation operation. In each vertex (fundamental segment [a; b]), we will additionally store the number left, which means that it covers the values left, left + 1, …, left + b – a (initially, left is zero for all segments).
Consider the push operation, where the query segment q(x, y) lies in the left and right children (x ≤ m < y). Then for the left son we set left equal to 1, and for the right son, the value of left is 1 more than the length of the segment [x; m].
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If x ≥ m + 1 (the query segment lies entirely in the right subtree), then the left value for the left and right children will be set to 1.
Let the query q(x, y) be covered by a set of fundamental segments [a1, b1], [a2, b2], …, [ak, bk]. Then the left value for the segment [ai, bi] is set equal to 1 + the sum of the lengths of all segments [aj, bj] for which j < i. For example, consider a tree built on the interval [1..8], and the query q(2, 7). The query covers the following fundamental segments:
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Example
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Algorithm realization
Объявим массив SegTree для хранения дерева отрезков. 
#define MAX 1000010

struct node

{

   long long summa;

   int left;

} SegTree[4*MAX];

Построение дерева отрезков.

void build(int Vertex, int LeftPos, int RightPos)

{

  if (LeftPos == RightPos)

    SegTree[Vertex].summa = a[LeftPos];

  else 

  {

    int Middle = (LeftPos + RightPos) / 2;

    build (2*Vertex, LeftPos, Middle);

    build (2*Vertex+1, Middle+1, RightPos);

    SegTree[Vertex].summa = 

      SegTree[2*Vertex].summa + SegTree[2*Vertex+1].summa;

  }

}

Сума чисел от a до b.

long long Sum(int a, int b)

{

  return 1LL * (a + b) * (b - a + 1) / 2;

}

Проталкивание значения из вершины в сыновья.
void Push(int Vertex, int LeftPos, int Middle, int RightPos)

{

  if (SegTree[Vertex].left)

  {

    SegTree[2*Vertex].left = SegTree[Vertex].left;

    SegTree[2*Vertex].summa = 

      Sum(SegTree[2*Vertex].left,
          SegTree[2*Vertex].left + Middle - LeftPos);

    SegTree[2*Vertex+1].left = 
      SegTree[Vertex].left + Middle - LeftPos + 1;

    SegTree[2*Vertex+1].summa = 

      Sum(SegTree[2*Vertex+1].left,

      SegTree[2*Vertex+1].left + RightPos - Middle - 1);

    SegTree[Vertex].left = 0;

  }

}

Промежуток [Left; Right] заполняем значениями From, From + 1, From + 2, ….

void Update(int Vertex, int LeftPos, int RightPos, 
            int Left, int Right, int From) 

{

  if (Left > Right) return;

  if ((LeftPos == Left) && (RightPos == Right))

  {

    SegTree[Vertex].left = From;

    SegTree[Vertex].summa = Sum(From,From + Right - Left);

    return;

  }

  int Middle = (LeftPos + RightPos) / 2;

  int Mid = Middle - Left + 1;
Если отрезок запроса [Left; Right] полностью лежит в правом сыне [Middle + 1; RightPos], то правому сыну передаем значение From без изменений (Mid устанавливаем равным нулю).
  if (Mid < 0) Mid = 0;
  Push(Vertex,LeftPos,Middle,RightPos);
  Update(2*Vertex, LeftPos, Middle, Left, min(Middle,Right), From);

  Update(2*Vertex+1, Middle+1, RightPos, 
         max(Left,Middle+1), Right, From + Mid);
  SegTree[Vertex].summa = 
    SegTree[2*Vertex].summa + SegTree[2*Vertex+1].summa;

}

Возвращаем сумму чисел на интервале [Left; Right].
long long Summa(int Vertex, int LeftPos, int RightPos, 
                int Left, int Right)

{

  if (Left > Right) return 0;

  if ((LeftPos == Left) && (RightPos == Right)) 
     return SegTree[Vertex].summa;
  int Middle = (LeftPos + RightPos) / 2;

  Push(Vertex,LeftPos,Middle,RightPos);
  return Summa(2*Vertex, LeftPos, Middle, Left, min(Middle,Right)) + 

    Summa(2*Vertex+1, Middle+1, RightPos, max(Left,Middle+1), Right);

}

Основная часть программы. Читаем входной массив чисел. Строим дерево отрезков.

scanf("%d", &n);

for(i = 1; i <= n; ++i)

  scanf("%d", &a[i]);

build(1, 1, n);

Последовательно обрабатываем q запросов.

scanf("%d", &q);

for(i = 0; i < q; ++i)

{

  scanf("%d %d %d", &type, &l, &r);

  if(type == 1)

    printf("%lld\n", Summa(1,1,n,l,r));

  else

    Update(1,1,n,l,r,1);

}
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