Final round questions
                                                           Jivitej’s quilt
1. Jivitej has a (a X b) quilt that he wishes to fold and fit into a (c X d) bag. However every time he folds the quilt so as to half its length he incurs a penalty of PenX(i) where i the total number of times the quilt has been folded up to that point. Similarly if he chooses to fold it along Y axis he incurs a penalty of PenY(i). Give an algorithm to find the procedure that Jivitej must follow to fit his quilt into the bag while incurring the minimum penalty.


Box Exchange

2. Given 2*N boxes in line side by side (N<=5).  Two adjacent boxes are empty, and the other boxes contain N-1 symbols "A" and N-1 symbols "B".  

Example for N=5:  

        | A | B | B | A |   |   | A | B | A | B | 

Exchanging rule:  

     The content of any two adjacent non-empty boxes can be moved into the two empty ones, preserving their order.  

Aim: 

     Obtain a configuration where all A's are placed to the left of all B's, no matter where the empty boxes are. 

Problem: 

     Write a program that:  

     1. Models the exchanging of boxes, where the number of boxes and the initial state are to be input from the keyboard. Each exchange is input by the number (from 1 to N-1) of the first of the two neighboring boxes which are to be exchanged with the empty ones. The program must find the state of the boxes after the exchange and display it. 

     2.  Given  an  initial  state  finds  at  least  one exchanging plan,  which reaches the aim (if there is such  a plan).  A plan includes the initial state and the intermediate states for each step. 

     3. Finds the minimal exchanging plan which reaches the aim.


Binary distance

3. Distance between two binary numbers is defined as the number of bit flips that are needed to increment from the smaller to the larger number.

For example,

Distance between 100 and 111 is 4 because;

100 ->101     1 bit flip

101 -> 110    2 bit flips

110 -> 111    1 bit flip

You are given two 100 bit binary numbers, find the distance between them.


Flip graphs

4. Given two undirected graphs, you are required to provide a series of flip operations that transform the first graph to the second. A flip is defined as shown below. No multiple edges allowed at any stage of the procedure. Minimize the number of flip operations.



          



3-2-ary Numbers

5. We all have heard of binary representation of numbers, that’s baby stuff let us make it a little interesting

3-2-ary representation: for any number n, we would like to express it in the form


n = ∑ 2r3m but with the added constraint that no two terms in the summation divide one another

· For example,

· 20 in 3-2-ary notation is 12 + 8 but not 3+5+12 because 3 divides 12

· 8 = 8 = 23
· 17 = 8+9

Given any number n express it 3-2-ary notation
Constraints

· n lies between 1 and 500 both inclusive

· There may be more than one such representation, in that case print any one of them.


Sorting a Three-Valued Sequence

6. Sorting is one of the most frequently done computational tasks. Consider the special sorting problem, where the records to be sorted have at most three different key values. This happens for instance when we sort medalists of a competition according to medal value that is, gold medalists come first, followed by silver, and bronze medalists come last. 

In this task the possible key values are the integers 1, 2 and 3. The required sorting order is non-decreasing. Sorting has to be accomplished by a sequence of exchange operations. An exchange operation, defined by two position numbers p and q, exchanges the elements in positions p and q.

You are given a sequence of key values. Write a program that computes the minimal number of exchange operations that are necessary to make the sequence sorted. (Subtask A). Moreover, construct a sequence of exchange operations for the respective sorting (Subtask B).

Input

The first line of file INPUT.TXT contains the number of records N (1<=N<=1000). Each of the following N lines contains a key value.

Output

Write on the first line of file OUTPUT.TXT the minimal number L of exchange operations needed to make the sequence sorted (Subtask A). The following L lines give the respective sequence of the exchange operations in the order performed. Each line contains one exchange operation described by two numbers p and q, the positions of the two elements to be exchanged (Subtask B). Positions are denoted by the numbers from 1 to N. 

Example Input and Output

Figure 1 gives an input file and a corresponding output file.
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Recycling glass

7. Recycling glass requires it to be separated in to three categories – brown glass, green glass and clear glass. In this problem you are given three bins each containing some fixed number of green, brown and clear glass bottles. In order to be recycled the bottles need to be moved so that each bin contains only bottles of one colour. The problem is to minimize the number of bottles that are moved.

Input

Input consists of a series of lines each containing 9 integers. The first three numbers are the number of brown, green and clear bottles in the first bin, and subsequently for the next two bins.

For example: 
            10 15 20 30 12 8 15 8 31

Means that there are 20 clear bottles in the 12 green bottles in bin two and 15 brown bottles in bin three.

Output
A sequence of three characters that represent the color associated with each bin, followed by the number of bottle movements.

 If there are more than one ways to label the bins so that the bottles are separated in the minimum number of movements then print the alphabetically first configuration.

Eg;

Input 

1 2 3 4 5 6 7 8 9

5 10 5 20 10 5 10 20 10

Output

BCG 30

CBG 50

Nesting boxes

8. This problem deals with n-dimensional boxes. In this problem you are required to determine the longest nesting of boxes. 
A box D= {d1,d2,d3,…..dn } nests another box E={ e1,e2,e3,….en } if there exists a permutation (П) of the dimensions of the box E so that П (ek) ≤ dk for all 1 ≤ k ≤ n.

Which means that D nests E if E can be fit into D.

Input 

Input consists of a series of box sequences. The first line consists of two integers. The first being the number of boxes (b) and the second being the dimension of each box (d).

The next b lines containing d integers; where each line represents one box. Given b is less than 30 and d is no greater than 10.
Output 

Your program should output the length of the longest nesting that can be produced. In the next line it should print the nesting order, which means the order of the nesting boxes starting from the innermost box. The boxes are numbered in the order in which they appear in the input. The first box is numbered one.

Example

Input

5 2

3 7

8 10

5 2

9 11

21 18

Output

5

3 1 2 4 5

Buffer Question:knights

There are several knights located on a NxN chessboard. Chessboard rows are numbered from 1 to N, inclusive. Chessboard columns are numbered with single characters from 'A' to 'A'+N-1, inclusive. For example, a standard 8x8 chessboard has rows 1...8 and columns A...H. 

A knight is a chess piece that attacks the following squares (marked with X symbols): 
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If one of those squares is occupied by some other knight, those two knights are attacking each other. 

An arrangement of knights is called friendly if no knight attacks another knight. Your task is to determine the minimum number of knights that can be removed to make a friendly arrangement. You will be given an int N denoting the size of the chessboard and a String[] pos containing the knight positions. Each element of pos will contain a space separated list of <COL><ROW> knight positions on the board where <COL> is the column and <ROW> is the row. Each <COL> is a letter between 'A' and 'A'+N-1, inclusive, and each <ROW> is an integer between 1 and N, inclusive, with no leading zeros. There will be no leading or trailing spaces. 

 

Definition

    

	Class:
	Knights

	Method:
	makeFriendly

	Parameters:
	int, String[]

	Returns:
	Int

	Method signature:
	int makeFriendly(int N, String[] pos)

	(be sure your method is public)


     

Constraints

- N will be between 1 and 26, inclusive.- pos will contain between 1 and 50 elements, inclusive.- pos will be formatted as described in the statement.- Each element of pos will contain between 2 and 50 characters, inclusive.- No two knights will occupy the same position. 

Examples

0)    

	5


	{"A2 A4", "B1 B5", "D1 D5 E2 E4 C3"}



	

	Returns: 1

	8 knights on the chessboard are attacked by knight C3, so it should be removed.




1)    

	2


	{"A1 A2 B1 B2"}



	

	Returns: 0

	This is a 2x2 chessboard, so no knight is under attack.




2)    

	6


	{"A1 A5 B3 C1 C5 D2 D4 E6 F5"}



	

	Returns: 3

	One possible way is to remove B3, C5 and D4.




3)    

	8


	{"A2 A4 A5 A6 B2 B5 B6 B7 B8",

 "C3 C8 D1 D2 D3 D4 D5 D6 D8",

 "E1 E3 E8 F1 F2 F8 G3 G5 H4 H7 H8"}



	

	Returns: 12

	


4)    

	9


	{"A3 A4 A5 A7 A8 B6 B8 C3 C6",

 "C7 C9 D4 D5 D8 D9 E1 E3 E7",

 "F2 G2 G6 G7 H2 H9 I2 I4 I5",

 "I6 I7 I8 I9"}



	

	Returns: 10
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