Problem A. Counter Culture

In the Counting Poetry Slam, a performer takes the microphone, chooses a number N, and counts aloud from 1 to N. That is, she starts by saying 1, and then repeatedly says the number that is 1 greater than the previous number she said, stopping after she has said N.

It's your turn to perform, but you find this process tedious, and you want to add a twist to speed it up: sometimes, instead of adding 1 to the previous number, you might reverse the digits of the number (removing any leading zeroes that this creates). For example, after saying "16", you could next say either "17" or "61"; after saying "2300", you could next say either "2301" or "32". You may reverse as many times as you want (or not at all) within a performance.

The first number you say must be 1; what is the fewest number of numbers you will need to say in order to reach the number N? 1 and N count toward this total. If you say the same number multiple times, each of those times counts separately.

Input

The first line of the input gives the number of test cases, T (1 ≤ T ≤ 100). T lines follow. Each has one integer N (1 ≤ N ≤ 1014), the number you must reach.

Output

For each test case, output one line containing "Case #x: y", where x is the test case number (starting from 1) and y is the minimum number of numbers you need to say.

Sample

	
Input 
 
	
Output 
 

	3

1

19

23


	Case #1: 1

Case #2: 19

Case #3: 15




In Case #2, flipping does not help and the optimal strategy is to just count up to 19.

In Case #3, the optimal strategy is to count up to 12, flip to 21, and then continue counting up to 23. That is, the numbers you will say are 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 21, 22, 23.
Problem B. Noisy Neighbors
You are a landlord who owns a building that is an R x C grid of apartments; each apartment is a unit square cell with four walls. You want to rent out N of these apartments to tenants, with exactly one tenant per apartment, and leave the others empty. Unfortunately, all of your potential tenants are noisy, so whenever any two occupied apartments share a wall (and not just a corner), this will add one point of unhappiness to the building. For example, a 2x2 building in which every apartment is occupied has four walls that are shared by neighboring tenants, and so the building's unhappiness score is 4.

If you place your N tenants optimally, what is the minimum unhappiness value for your building?

Input

The first line of the input gives the number of test cases, T (1 ≤ T ≤ 1000). T lines follow; each contains three space-separated integers: R, C, and N (1 ≤ R*C ≤ 10000, 0 ≤ N ≤ R*C).

Output

For each test case, output one line containing "Case #x: y", where x is the test case number (starting from 1) and y is the minimum possible unhappiness for the building.

Sample

	
Input 
 
	
Output 
 

	4

2 3 6

4 1 2

3 3 8

5 2 0


	Case #1: 7

Case #2: 0

Case #3: 8

Case #4: 0




In Case #1, every room is occupied by a tenant and all seven internal walls have tenants on either side.

In Case #2, there are various ways to place the two tenants so that they do not share a wall. One is illustrated below.

In Case #3, the optimal strategy is to place the eight tenants in a ring, leaving the middle apartment unoccupied.

Here are illustrations of sample cases 1-3. Each red wall adds a point of unhappiness.
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Problem C. Hiking Deer
Herbert Hooves the deer is going for a hike: one clockwise loop around his favorite circular trail, starting at degree zero. Herbert has perfect control over his speed, which can be any nonnegative value (not necessarily an integer) at any time -- he can change his speed instantaneously whenever he wants. When Herbert reaches his starting point again, the hike is over.

The trail is also used by human hikers, who also walk clockwise around the trail. Each hiker has a starting point and moves at her own constant speed. Humans continue to walk around and around the trail forever.

Herbert is a skittish deer who is afraid of people. He does not like to have encounters with hikers. An encounter occurs whenever Herbert and a hiker are in exactly the same place at the same time. You should consider Herbert and the hikers to be points on the circumference of a circle.

Herbert can have multiple separate encounters with the same hiker.

If more than one hiker is encountered at the same instant, all of them count as separate encounters.

Any encounter at the exact instant that Herbert finishes his hike still counts as an encounter.

If Herbert were to have an encounter with a hiker and then change his speed to exactly match that hiker's speed and follow along, he would have infinitely many encounters! Of course, he must never do this.

Encounters do not change the hikers' behavior, and nothing happens when hikers encounter each other.

Herbert knows the starting position and speed of each hiker. What is the minimum number of encounters with hikers that he can possibly have?

Input

The first line of the input gives the number of test cases, T (1 ≤ T ≤ 100). T test cases follow. Each begins with one line with an integer N (1 ≤ N ≤ 1000), and is followed by N lines, each of which represents a group of hikers starting at the same position on the trail. The ith of these lines has three space-separated integers: a starting position Di (1 ≤ Di ≤ 359), representing Di/360ths of the way around the trail from the deer's starting point, the number Hi (1 ≤ Hi) of hikers in the group, and Mi, the amount of time (in minutes) it takes for the fastest hiker in that group to make each complete revolution around the circle. The other hikers in that group each complete a revolution in Mi+1, Mi+2, ..., Mi+Hi-1 minutes (1 ≤ Mi ≤ 109, note that this only puts a cap on the time required for the fastest hiker in each group to complete a revolution. Slower hikers in the group will take longer.) The total number of hikers in each test case will not exceed 500000.

For example, the line

180 3 4

would mean that three hikers begin halfway around the trail from the deer's starting point, and that they take 4, 5, and 6 minutes, respectively, to complete each full revolution around the trail.

Herbert always starts at position 0 (0/360ths of the way around the circle), and no group of hikers does. Multiple groups of hikers may begin in the same place, but no two hikers will both begin in the same place and have the same speed.

Output

For each test case, output one line containing "Case #x: y", where x is the test case number (starting from 1) and y is the minimum number of encounters with hikers that the deer can have.

Sample

	
Input 
 
	
Output 
 

	3

4

1 1 12

359 1 12

2 1 12

358 1 12

2

180 1 100000

180 1 1

1

180 2 1


	Case #1: 0

Case #2: 1

Case #3: 0


In Case #1, the hikers all happen to be moving at the same speed, and one way for Herbert to avoid encountering any of them is to move exactly as fast as they do.

In Case #2, the second hiker is moving much faster than the first, and if Herbert goes slowly enough to avoid overtaking the first hiker, he will have multiple encounters with the speedy second hiker. One optimal strategy for Herbert is to go exactly as fast as the second hiker, encountering the first hiker once and never encountering the second hiker at all.

In Case #3, the two hikers start in the same place, but one is twice as fast as the other. One optimal strategy is for Herbert to immediately catch up to the slower hiker without overtaking him, follow just behind him until he passes the deer's starting position, and then finish quickly before the faster hiker can catch Herbert.
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