HKOI2001 Final Event (Senior Group)


Question 1
Activities


Program name:

PROGRAM1.EXE

Name of input file:

INPUT1.TXT

Name of output file:
OUTPUT1.TXT


Maximum execution time for each data set:
2 seconds


Many orientation activities in a university clash with one another in time allocation.  A student may only participate in some of them.


The beginning and ending time of any activity is given.  A student participating in an activity is required to arrive on or before the starting time and leave on or after the ending time.  Two activities, x and y, can be both attended by a student if and only if the ending time of x is not later than the starting time of y or the ending time of y is not later than the starting time of x.

Write a program to schedule the activities for a student so as to maximise the number of activities that this student is able to attend.

Input


In the first line of the input file, there is an integer n (1 ( n ( 750), indicating the number of activities available.  There are n subsequent lines.  Each line contains two strings of number, indicating the beginning time and ending time of an activity.  The time is represented in the format of YYYYMMDDHH where the year is either 1999 or 2000.  The activities are numbered from 1 to n according to their order in the input file.

Output


The first line of the output file should contain a number, k, showing the maximum number of activities that a student can attend.  The following k lines should contain the activity number of these activities, arranged in ascending order.  Output any one set if there are more than one set of possible solutions.
Sample Input File

	5

2000080809 2000080810

2000080811 2000080815

2000080812 2000080814

2000080813 2000080815

2000080814 2000080818


Sample Output File

3

1

3

5
Question 2
A Node Too Far


Program name:

PROGRAM2.EXE

Name of input file:

INPUT2.TXT

Name of output file:
OUTPUT2.TXT


Maximum execution time for each data set:
5 seconds

To avoid the potential problem of messages (packets) looping around forever inside a network, each message includes a Time To Live (TTL) (0 < TTL ≤ 1000) field.  This field determines the maximum number of nodes (workstations, computers, etc.) that can re-transmit the message, forwarding it towards its destination, before the message is dropped.  Each time a node receives a message it decrements the content of the TTL field by 1.  If the destination of the message is the current node, then the message is received and the TTL field's value is ignored.  However, if the node is not the destination, and the decremented TTL field contains zero, then the message is dropped and not forwarded. 

You are given the description of a network, an initial node and TTL field value of a message.  Write a program to determine the number of nodes that are NOT reachable by this message and output your answer to a text file.

Consider the following example:

[image: image1.png]



If a message with a TTL field value of 2 was sent from node 35, it could reach nodes 15, 10, 55, 50, 40, 20 and 60.  Since the TTL field would have been set to zero on arrival of the message at nodes 10, 20, 50 and 60, it could not reach nodes 30, 47, 25, 45 or 65.  If we increase the TTL field's initial value to 3, a message starting from node 35 could reach all nodes except node 45.

Input

The input file starts with a line containing an integer NC specifying the number of connections between the network nodes.  In the subsequent line(s), there will be NC pairs of positive integers n (1 ≤ n ≤ 100000).  Each integer pair indicates that there is a communication line connecting the two nodes which are identified by the two integers.  There will be no more than one communication line directly connecting any pair of nodes, and no network will contain more than 30 nodes.  The last line in the text file will be a query about how many nodes are not reachable given an initial node and TTL field value.  The query is given as a pair of integers, the first one identifies the starting node and the second one is the initial TTL field value.

Sample Input File

16

10 15   15 20   20 25   10 30   30 47   47 50   25 45   45 65

15 35   35 55   20 40   50 55   35 40   55 60   40 60   60 65

35 2
Sample Output File

5 nodes are not reachable from node 35 with TTL = 2.
Question 3
Gathering


Program name:

PROGRAM3.EXE

Name of input file:

INPUT3.TXT

Name of output file:
OUTPUT3.TXT


Maximum execution time for each data set:
5 seconds

Members of a club want to arrange a gathering for themselves and they need to find a convenient place for their gathering.  All of these members live in the same street, which is a straight line running from left to right of the city map.  The meeting place must be also in this street.  They are considering two methods of finding the “best” gathering place: (1) To minimise the distance between the gathering place and the member who lives the furthest away.  (2) To minimise the total travelling distances of all members if they go directly from their individual living places to the gathering place.  You are asked to write a program to find two “best” gathering places using these two methods respectively.

Input

The input file contains two lines of text.  The first line contains a number N (2 ≤ N ≤ 150) which is the number of club members.  The second line contains N positive integers, ranges from 1 to 10 000 000, each separated by a blank space.  The ith integer (1 ≤ i ≤ N), corresponds to the distance between the ith  member's house and the leftmost end of the street.

Output

The output file contains two lines.  Each line contains a number, correct to 1 decimal point, which is the location of the “best” gathering place evaluated using the above-mentioned method (1) and method (2) respectively.  The location is represented as the distance from the leftmost end of the street.

For each of the two methods, if there are more than one possible "best" gathering places, you may output any one of them.

Score

The weighting of scores is as follows:

· Answer for method (1) (i.e. first line in the output file): 40%

· Answer for method (2) (i.e. second line in the output file): 60%

Sample Input File

5

4 2 5 2 3

Sample Output File

3.5

3.0

Question 4
Effective Enterprise

Program name:

PROGRAM4.EXE

Name of input file:

INPUT4.TXT

Name of output file:
OUTPUT4.TXT


Maximum execution time for each data set:
25 seconds

Informatics International is a new company with 3 departments and each department has to recruit a certain number of employees.

Having interviewed with a number of applicants, each applicant is given a list of three scores x1, x2 and x3 representing the estimated ability of this applicant if he works in departments A, B, and C respectively.  Based on these scores, you are required to write a program to select a perfect team of employees for this company.

An applicant can only be assigned to work in one department as full-time employee.  Assume that the score of an applicant for a department truly reflects this applicant’s contribution towards this department after he is employed, i.e. this score becomes the employee’s value towards the department.  You need to calculate the total value of the whole company by summing up the value of each employee towards his department.  Your goal is to maximize this total value.

Input

The first line of the input file contains three non-negative integers, N1, N2 and N3 (N1 + N2 + N3 < 31), which are the number of employees needed for department A, B and C respectively.  These integers are separated by a blank space.

The second line is a single positive integer P (N1 + N2 + N3 < P ≤ 5000), which is the number of applicants.

There are P subsequent lines, each in the form of name x1 x2 x3, representing the name and three scores of an applicant.  The name is a string of alphabets and numerals with length not more than 20, and x1, x2 and x3 are integers between 0 and 100 inclusively.  You may assume that there will never be two persons with the same name in the input file.

Output

The output file should contain N1+N2+N3+7 lines. First line reads  “Department A”, followed by N1 lines each gives an employee’s name, sorted in alphabetical order, for Department A.  A blank line follows, and then a line reads “Department B”, and then N2 lines of employees’ name, sorted in alphabetical order, for Department B.  Another blank line follows, and then a line reads "Department C" and N3 lines listing the employees’ name, sorted in alphabetical order, for Department C.  Another blank line, and then the last line shows the total value (which should be maximized) that the employees can contribute to the company.  If there are more than one possible sets of solution, just output any one set.

Sample Input File

6 7 7

24

Stephen 94 80 90

David 85 55 73

John12 83 45 75 

Patrick 75 80 80

Michael 85 85 87

Ada 73 75 62

Alex 80 75 40

Jason 70 90 85

Roger 73 90 80

Vincy 60 95 80

Calvin 0 100 0

Boris 70 85 70

Doris 60 100 85

Manson 75 87 74

Mona 50 70 95

Thomas 73 83 93

Ken 70 84 95

Douglas 65 89 79

Christy 50 85 85

Bruno 70 80 100

Kit083 40 80 100

Renee 50 70 87

Lavinia 45 85 98

Angus 70 70 94
Sample Output File

Department A

Alex

David
John12

Michael

Patrick

Stephen

Department B
Calvin

Doris

Douglas

Jason

Manson

Roger

Vincy

Department C
Angus

Bruno

Ken

Kit083

Lavinia

Mona

Thomas

Total Value = 1828
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