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Problem D. Dividing Marbles
Input file: dividing.in Time limit: 3 seconds
Output file: dividing.out Memory limit: 512 megabytes

Debbie, Debby, Debra and Deborah are going to play a game with marbles together. Debbie has
brought 2d1 marbles, Debby — 2d2 marbles, Debra — 2d3 marbles, while Deborah — 2d4 marbles.
The kids have gathered their marbles into a single pile containing 2d1 + 2d2 + 2d3 + 2d4 marbles, and the
game is starting.

The game consists of turns. Each turn consists of two steps:

• The kids choose any of their piles with more than one marble and divide it into two non-empty
piles. That is, if the chosen pile contains m ≥ 2 marbles, the new piles must contain m1 and m2

marbles where m1 and m2 are positive integers, and m1 +m2 = m.
• If there are several piles with the same number of marbles, only one of these piles is kept, while all
the others with this number of marbles are discarded (thrown away).

The game ends when only one pile is left, and this pile contains a single marble. The goal of the game
is to end it in the least possible number of turns. Note that the game is cooperative, that is, the kids
aren’t playing against each other, but trying to reach a common goal together.

Help the kids and find the best way to play.

Input

The first line of the input contains a single integer T — the number of test cases (1 ≤ T ≤ 500).

Each of the next T lines describes one test case and contains four non-negative integers d1, d2, d3, d4
(0 ≤ di ≤ 20).

Output

For each test case, output an integer t — the smallest number of turns required to end the game.

Then, output t turn descriptions, in the order the turns should be made. Each description should consist
of three integers m, m1, m2 — the size of the divided pile and the sizes of the new piles, respectively
(m ≥ 2; m1 > 0; m2 > 0; m1 +m2 = m). Note that a pile of size m must exist at that moment, and at
the end of the game there should be only one pile left and that pile should contain a single marble.

Example

dividing.in dividing.out

2

1 0 1 0

0 1 2 3

3

6 2 4

4 2 2

2 1 1

5

15 10 5

10 5 5

5 1 4

4 2 2

2 1 1

Consider the second example. Initially, there is a single pile containing 20 + 21 + 22 + 23 = 15 marbles.
After the first turn, there are two piles containing 10 and 5 marbles. After the second division, there
are three piles containing 5 marbles each, and two of these piles are discarded, so only one pile with 5
marbles is left. After the third turn, there are two piles containing 1 and 4 marbles. After the fourth
turn, there are two piles containing 1 and 2 marbles (the other pile with 2 marbles is discarded). Finally,
after the fifth turn, there is just one pile with 1 marble (the other two piles with 1 marble are discarded).
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