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Topic : Miscellaneous Math

11044 – Searching for Nessy

Searching for Nessy
The Loch Ness Monsteris a mysterious and unidentified animal said to inhabit Loch Ness,
a large deep freshwater loch near the city of Inverness in northern Scotland. Nessie is usually categorized as a type of  
lake monster. 
http://en.wikipedia.org/wiki/Loch_Ness_Monster 

In July 2003, the BBC reported an extensive investigation of Loch Ness by a BBC team, using 600 separate sonar 
beams, found no trace of any ¨sea monster¨ (i.e., any large animal, known or unknown) in the loch. The BBC team 
concluded that Nessie does not exist. Now we want to repeat the experiment. 

Given a grid of n rows and m columns representing the loch, 6<=n, m<=10000, find the minimum number s of sonar 
beams you must put in the square such that we can control every position in the grid, with the following conditions: 

• one sonar occupies one position in the grid; the sonar beam controls its own cell and the contiguous cells; 

• the border cells do not need to be controlled, because Nessy cannot hide there (she is too big). 

For example,

 

 

where X represents a sonar, and the shaded cells are controlled by their sonar beams; the last figure gives us a solution. 

Input

The first line of the input contains an integer, t, indicating the number of test cases. For each test case, there is a line 
with two numbers separated by blanks, 6<=n, m<=10000, that is, the size of the grid (n rows and m columns). 

Output

For each test case, the output should consist of one line showing the minimum number of sonars that verifies the 
conditions above. 

Sample Input

3
6 6
7 7
9 13

Sample Output

4
4
12



10916 - Factstone Benchmark

Problem B: Factstone Benchmark

Amtel has announced that it will release a 128-bit computer chip by 2010, a 256-bit computer by 2020, and so on, 
continuing its strategy of doubling the word-size every ten years. (Amtel released a 64-bit computer in 2000, a 32-bit  
computer in 1990, a 16-bit computer in 1980, an 8-bit computer in 1970, and a 4-bit computer, its first, in 1960.) 

Amtel will use a new benchmark - the Factstone - to advertise the vastly improved capacity of its new chips. The 
Factstone rating is defined to be the largest integer n such that n! can be represented as an unsigned integer in a 
computer word. 

Given a year 1960 ≤ y ≤ 2160, what will be the Factstone rating of Amtel's most recently released chip? 

There are several test cases. For each test case, there is one line of input containing y. A line containing 0 follows the 
last test case. For each test case, output a line giving the Factstone rating. 

Sample Input

1960
1981
0

Output for Sample Input

3
8

10970 - Big Chocolate

Big Chocolate

Mohammad has recently visited Switzerland. As he loves his friends very much, he decided to buy some chocolate for  
them, but as this fine chocolate is very expensive(You know Mohammad is a little BIT stingy!), he could only afford 
buying one chocolate, albeit a very big one (part of it can be seen in figure 1) for all of them as a souvenir. Now, he  
wants to give each of his friends exactly one part of this chocolate and as he believes all human beings are equal (!), he 
wants to split it into equal parts.

The chocolate is an MxN rectangle constructed from MxN unit-sized squares. You can assume that Mohammad has also 
MxN friends waiting to receive their piece of chocolate.

To split the chocolate, Mohammad can cut it in vertical or horizontal direction (through the lines that separate the  
squares). Then, he should do the same with each part separately until he reaches  MxN unit size pieces of chocolate. 
Unfortunately, because he is a little lazy, he wants to use the minimum number of cuts required to accomplish this task.

Your goal is to tell him the minimum number of cuts needed to split all of the chocolate squares apart.

 

Figure 1. Mohammad’s chocolate



The Input 

The input consists of several test cases. In each line of input, there are two integers 1<= M <= 300, the number of rows 
in the chocolate and 1<= N <= 300, the number of columns in the chocolate. The input should be processed until end of 
file is encountered.

The Output 

For each line of input, your program should produce one line of output containing an integer indicating the minimum  
number of cuts needed to split the entire chocolate into unit size pieces.

Sample Input

2 2

1 1

1 5

Sample Output

3

0

4

10161 - Ant on a Chessboard

Problem A.Ant on a Chessboard

Background

One day, an ant called Alice came to an M*M chessboard. She wanted to go around all the grids. So she began 
to walk along the chessboard according to this way: (you can assume that her speed is one grid per second)

At the first second, Alice was standing at (1,1). Firstly she went up for a grid, then a grid to the right, a grid 
downward. After that, she went a grid to the right, then two grids upward, and then two grids to the left…in a word, the 
path was like a snake.

For example, her first 25 seconds went like this:

( the numbers in the grids stands for the time when she went into the grids)

5

4

3

2

1

   1        2       3       4       5

25 24 23 22 21

10 11 12 13 20

9 8 7 14 19

2 3 6 15 18

1 4 5 16 17



At the 8th second , she was at (2,3), and at 20th second, she was at (5,4).

Your task is to decide where she was at a given time. 

(you can assume that M is large enough)

Input

Input file will contain several lines, and each line contains a number N(1<=N<=2*10^9), which stands for the 
time. The file will be ended with a line that contains a number 0.

Output

For each input situation you should print a line with two numbers (x, y), the column and the row number, there 
must be only a space between them.

Sample Input

8

20

25

0

Sample Output

2 3

5 4

1 5
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