HKOI2004 Final Event (Senior Group)


Question 0
Enumeration (50 Marks)

	Program Name:
PROGRAM0.EXE

Input File:
INPUT0.TXT

Output File:
OUTPUT0.TXT

Maximum Execution Time:
1 second


Write a program to read an integer N and output all integers from 1 to N 2.

Input

The input file contains an integer N (1  N  10).

Output

The output file consists of N lines. The ith line contains (2 ( (N – i) + 1) integers (1  i  N) separated by a single space. The integers are 1 to N 2 in descending order. An integer is always smaller than the one on its left and all numbers in the row above, if applicable.

Sample Input

	4


Sample Output

	16 15 14 13 12 11 10

9 8 7 6 5

4 3 2

1


Question 1
Credit Card (100 Marks)

	Program Name:
PROGRAM1.EXE

Input File:
INPUT1.TXT

Output File:
OUTPUT1.TXT

Maximum Execution Time:
1 second


Most credit card numbers are encoded with a "Check Digit". A check digit between 0 and 9 inclusively is a digit added to a number that validates the authenticity of the number. Usually a simple algorithm is applied to the other digits of the number to generate the check digit. By running the algorithm, and comparing the check digit you get from the algorithm with the check digit encoded with the credit card number, you can verify that you have correctly read all of the digits and that they make a valid combination.

The Bank of HKOI uses one check digit appended to the right of the Credit Card Number to form a new number which is divisible by 11. Recall that a number is divisible by 11 if the result of using the sum of all even position single digits to minus the sum of all odd position single digits is divisible by 11.
For example, 350834, the sum of all even position single digits is 4 + 8 + 5 = 17, for all odd position digits, the sum is 3 + 0 + 3 = 6. Since 17 – 6 = 11 is divisible by 11, the original number is divisible by 11. So that 4 is the check digit appended to card number 35083.
Input

The first line of the input file contains one integer N (1 < N  200), which indicates the number of digits of the card number (without the check digit). The second line contains the N digit card number. All digits are between 0 and 9 inclusively.
Output

The output file should contain one single integer, which is the check digit appended to the N digit credit card number. If no single digit check digit is available, output -1.

Sample Input 1
	5

35083


Sample Output 1
	4


Sample Input 2
	10

0000000010


Sample Output 2
	-1


Question 2
Teacher’s Problem (100 Marks)

	Program Name:
PROGRAM2.EXE

Input File:
INPUT2.TXT

Output File:
OUTPUT2.TXT

Maximum Execution Time:
2 seconds


Emily is a teacher. She likes to give candies to her students on days near festivals. She would like to give the candies to the students in order.

She decides to distribute the candies to them one by one, with a rule that if student A is teased by B, A can receive candy before B. But this is a troublesome and time consuming task as she is very busy.

You are asked to help Emily by writing a program to find the order of students that satisfies the rule.
Input

The first line of the input file contains an integer N (2 N 100), the number of students.  The students are numbered as 1 to N.  The following N lines describe each student being teased by whom. In the Kth line of those N lines, the first integer M (0 M < N) contains the number of students who tease student K, and the next M integers are the student numbers who tease student K.

Output
The output file should contain the sequence of student numbers separated by a space that Emily can distribute the candies with the rule satisfied. If there is more than one solution, you are only required to output anyone of them. If there is no solution, output "No Solution".

Sample Input 1

	5

2 2 3

1 3

1 5

1 2

0


Sample Output 1

1 4 2 3 5

Sample Input 2

5

2 2 3

1 3

1 4

1 2

0

Sample Output 2

No Solution

Question 3
Forecasting
(100 Marks)

	Program Name:
PROGRAM3.EXE

Input File:
INPUT3.TXT

Output File:
OUTPUT3.TXT

Maximum Execution Time:
2 seconds


Forecasting is an important topic in Quantitative Analysis. One way to predict the future is by using historical data. We make the assumption that what happens in the future is a function of what has happened in the past. In this problem, we will focus on a simple forecasting technique called Moving Averages. The following example illustrates the application of Moving Averages in the estimation of daily sales in a shop.

Suppose we are using a 2-day moving average. The estimation of sales tomorrow is always the average sales of today and yesterday. For example, if the daily sales in Day 1 and Day 2 are $1000 and $1200 respectively, the estimated sales in Day 3 would be the average sales of Day 1 and Day 2 = $(1000+1200)/2 = $1100. If the sales of Day 3 is actually $1300, then the estimation of Day 4's sales would be the average sales of Day 2 and Day 3 = $(1200+1300) = $1250.

We are interested in knowing the accuracy of the above forecasting method. One common method is the Mean Absolute Deviation (MAD). First we find the absolute forecast error of each day, which is the absolute difference between the estimated sales and the actual sales. Then we take the average of these absolute differences and it is the MAD.

The following table illustrates the use of a 2-day moving average and the calculation of its MAD:

	Day
	Actual Sales ($)
	Estimated Sales ($)
	Absolute Forecast Error ($)

	1
	1000
	-
	-

	2
	1200
	-
	-

	3
	1300
	(1000+1200)/2 = 1100
	|1300-1100|=200

	4
	1100
	(1200+1300)/2 = 1250
	|1100-1250|=150

	5
	1250
	(1300+1100)/2 = 1200
	|1250-1200|= 50


MAD = (200+150+50)/3 = 133.33 (correct to 2 decimal places)

Note that there are no estimated sales for Day 1 and Day 2, as we have no information of the sales before Day 1.

Given the daily sales of N days, you are asked to write a program that finds the MAD of the forecast by computing the estimated sales of Day K+1 to Day N using K-day moving average (average sales of the past K days).

Input

The input file contains exactly two lines.
The first line contains two integers N (3 N 10000) and K (2 K N). The next line consists of N integers, which are the daily sales of N days, starting from Day 1. All daily sales will be non-negative integers less than 10000.

Output

The output file contains exactly one line. The line consists of exactly one number, which is the required MAD, rounded to 2 decimal places.

Sample input
	5 2

1000 1200 1300 1100 1250


Sample output
	133.33


Question 4
Set Intersection
(100 Marks)

	Program Name:
PROGRAM4.EXE

Input File:
INPUT4.TXT

Output File:
OUTPUT4.TXT

Maximum Execution Time:
5 seconds


Consider sets with integer elements. In mathematics, we may represent a set by writing all elements one by one. For example, A = {1, 3, 4, 5, 7} means that the set A contains elements 1, 3, 4, 5 and 7.

In this problem, we introduced a notation to represent a set by intervals, so that it could save time for sets with many consecutive integers. An interval is a list of one or more consecutive integers. To specify an interval, we only need to state the two end points. For example, the interval [4, 8] contains integers 4, 5, 6, 7 and 8. Note that for any interval of the form [a, b], we have a  b.

With the help of intervals, the elements of set A = {1, 3, 4, 5, 7} can be represented by the expression [1, 1], [3, 5], [7, 7]. While there are many ways to represent a set using the interval notation, one of these is said to be standard. A standard interval notation means representing the set by:

1. Using the minimum number of intervals; and

2. Listing the intervals in ascending order.

Therefore, the expression [1, 1], [3, 5], [7, 7] is standard. But the expressions 
[1, 1], [3, 4], [5, 5], [7, 7] and [3, 5], [1, 1], [7, 7] are not standard; although they all refer to the same set A = {1, 3, 4, 5, 7}.

As the title implies, you are asked to compute the elements of the intersection of two given sets (i.e. determine the elements that are common in both sets), and to output them in standard interval notation.

For example, the elements common to set A = {1, 3, 4, 5, 7} and set B = {4, 5, 6, 7, 8} are

4, 5, 7. The output is [4,5], [7, 7].

Input

The first line of the input file contains an integer N1 (1  N1  100), the number of intervals in the first set. In each of the following N1 lines, there are two integers a and b (-109a b 109) separated by a space, meaning that the first set has an interval [a, b]. Any integer of the first set will be contained in at most one interval of this set. 

Then a line containing an integer N2 (1 N2  100) follows, where N2 is the number of intervals in the second set. The following N2 lines contain the elements of the second set in the same format as those of the first set. Any integer of the second set will be contained in at most one interval of this set.

Output

The first line of the output file should contain an integer N, the number of intervals of the intersection of the two input sets. In each the following N lines, a line containing two integers a and b separated by a space means the interval [a, b].

Sample Input

3

1 1

3 5

7 7

1

4 8
Sample Output
2

4 5

7 7
Scoring

In 50% of all test cases, all elements in both sets are positive integers less than or equal to 10000.
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