2025 Widener University Programming Contest for High School Students
Widener University
Thursday, November 20, 2025
Rules:

1. Name your programs as follows: TeamNProblemK.ext, where N is a team number, K is a problem number, and ext is a language extension. For example, if you are in Team 1 and you are working on problem 1 and you are writing in C++ you will save your program as: Team1Problem1.cpp

2. You have to use standard input and standard output for ALL problems. This means that input will be entered from the keyboard and the output will be displayed on the screen. If you have language specific questions related to this requirement, please ask all questions during the orientation time.

3. All programs must produce the correct output within 30 seconds.

4. How to save your work: 
· Teams working on their own laptops will store their work on their own laptop. 
· Teams that are working in the main Computer Science department lab will save their work on the desktop of the computer in a separate folder that has the name of the team. For example, Team 1 will create a folder team1 and will save all programs in this folder. 

5. Submission: 
· When you are ready to submit the solution for a problem you have to raise your hand to call the judge. 
· The judge will write the submission time for the problem and check your program. 
· Carefully check your program before submission. 

IMPORTANT: You will have ONLY ONE RESUBMISSION per problem.  


Question 1
A bus company charges $15 per passenger.
However, the company offers a group discount:
· For every full group of 4 passengers, the company gives $10 off the total price that group of 4 paid.
· Any passengers who don’t fit into a full group of 4 pay full price with no discount.
Write a program that:
1. Reads the number of passengers in the group (as an integer).
2. Calculates and prints the total amount the group pays after applying all discounts.
Examples:
Input: 8
Output: 100 
Input: 10
Output: 130
Input: 5
Output: 65
Input: 3
Output: 45
Input: 1
Output: 15
Input: 4
Output: 50
Input: 13
Output: 165
Input: 23
Output: 295

Question 2
Write a program that reads two positive integers: the total number of pizza slices and the number of people. Assume that the number of slices is larger than the number of people. 
The program should:
1. Calculate and print how many slices each person gets.
2. Calculate and print how many slices are left over.
3. If the slices are divided evenly, print "NO leftovers", otherwise, print "Leftovers"
Examples:
Input: 8 4
Output: 2 0 NO leftovers

Input: 10 3
Output: 3 1 Leftovers

Input: 18 14
Output: 1 4 Leftovers

Input: 100 30
Output: 3 10 Leftovers

Input: 28 7
Output: 4 0 NO leftovers

Input: 120 55
Output:  2 10 Leftovers

Input: 12 6
Output: 2 0 NO leftovers

Question 3
Given an integer , print a triangle where each line counts up to that number and mirrors back.
For example, if , the output should be:
1
121
12321
1234321
Input:
A single integer (1 ≤ N ≤ 20)
Output:
The mirrored triangle pattern as shown.
Examples
Input: 6
Output:
1
121
12321
1234321
123454321
12345654321
Input: 1
Output: 1
Input: 2
Output:
1
121


Question 4
A positive integer is called a Moonlight Number if the sum of its digits, each raised to a consecutive power starting from 1 (from left to right), is equal to the number itself. 
For example:
135 = (1^1 + 3^2 + 5^3 = 1 + 9 + 125 = 135)
Input:
An integer N (10 ≤ N ≤ 10000000)
Output:
Print YES if N is a Moonlight Number, otherwise NO.
Examples 
Input: 9
Output: YES
Input: 89
Output: YES
Input: 88
Output: NO
Input: 518
Output: YES
Input: 500
Output: NO
Input: 1306
Output: YES
Input: 1201
Output: NO
Input: 37
Output: NO


Question 5
Given an integer , print all multiples of  up to .
For each multiple:
· If it’s even, print the number formed by reversing its digits (drop leading zeros in the output). For example, for 13*10=130 the output will be 31.
· If it’s odd, print the number unchanged.
Input: A single integer (1 ≤ N ≤ 999)
Output: Ten integers separated by spaces — the transformed multiples of .
Examples
Input: 13
Output: 13 62 39 25 65 87 91 401 117 31
Input: 7
Output: 7 41 21 82 35 24 49 65 63 7
Input: 1
Output: 1 2 3 4 5 6 7 8 9 1
Input: 10
Output: 1 2 3 4 5 6 7 8 9 1
Input: 5
Output: 5 1 15 2 25 3 35 4 45 5 
Input: 21
Output: 21 24 63 48 105 621 147 861 189 12
Input: 32
Output: 23 46 69 821 61 291 422 652 882 23
Input: 102
Output: 201 402 603 804 15 216 417 618 819 201
Input: 214
Output: 412 824 246 658 701 4821 8941 2171 6291 412
Question 6 
Most positive integers have at least one sequence of two or more consecutive natural numbers that add up to them. For positive integers i, x, and n≥1:
x=  
Your task is to determine the maximum length of a sequence of consecutive natural numbers whose sum is x. If no such sequence of length at least 2 exists, print IMPOSSIBLE.
Input: 
A positive integer x (1 ≤ x ≤ 50000)
Output: 
Print the length of the longest sequence of consecutive natural numbers that sums to x. If no sequence of length ≥2 exists, print IMPOSSIBLE.
For example:
Input: 5 → Output: 2 (since 2+3=5)
Input: 4 → Output: IMPOSSIBLE
Examples
Input 15
Output 5
Input 1000
Output 25
Input 30000
Output 160
Input 16
Output: IMPOSSIBLE
Input 38
Output 4
Input 120
Output 15
Input 213
Output 6
Question 7
Wizard Nilo loves the number 239. He considers a time lucky if the four digits of the clock contain the pattern 2-3-9, possibly with one extra digit in between.
The clock displays time in the format HH:MM using leading zeros when needed. Nilo can choose two values:
H = number of hours in a day (10 ≤ H ≤ 100)
M = number of minutes in each hour (10 ≤ M ≤ 100)
Note: This is not a real clock. Hours go from 0 to H−1, minutes 0 to M−1
A time is lucky if it matches any of these patterns:
1. X2:39 (X is any digit 0–9)
2. 2X:39 (X is 0, 2, or 3)
3. 23:X9 (X is 0, 3, or 9)
4. 23:9X (X is any digit 0–9)
Input: Two integers H and M separated by a space.
Output: The number of lucky times in a full day.
For example, if the input is 24 60, then the output is 6 since these are all lucky times: 
02:39
12:39
20:39
22:39
23:09
23:39

Examples
Input: 12 60
Output: 1
Input: 17 60
Output: 2
Input: 24 100
Output: 16
Input 30 80
Output 6




Question 8
A binary string is a non-empty sequence of 0’s and 1’s, e.g., 010110, 1, 11101, etc. Bea has a favorite binary string S which contains no leading zeroes. She wants to convert S into its decimal representation with her calculator. 
Unfortunately, her calculator cannot work on any integer larger than K and it will crash. Therefore, Bea may need to remove zero or more bits from S while maintaining the order of the remaining bits such that its decimal representation is no larger than K. The resulting binary string also must not contain any leading zeroes. 
Your task is to help Bea to determine the minimum number of bits to be removed from S to satisfy Bea’s need. 
For example, let S = 1100101 and K = 13. Note that 1100101 is 101 in decimal representation, thus, we need to remove several bits from S to make it no larger than K. We can remove the 3 rd , 5 th, and 6 th most significant bits, i.e. 1100101 → 1101. The decimal representation of 1101 is 13, which is no larger than K = 13. In this example, we removed 3 bits, and this is the minimum possible (If we remove only 2 bits, then we will have a binary string of length 5 bits; notice that any binary string of length 5 bits has a value of at least 16 in decimal representation). 
Examples:
Input: 13 1100101 
Output: 3 
Input: 13 1111111 
Output: 4 
Explanation: Bea must remove 4 bits to get 111, which is 7 in its decimal representation. 
Input: 21 111101111
Output: 5
Explanation: 21 in binary is 10101. The lowest 5-bit number achievable (by removing 4 bits) is 10111, which is still greater than 21. Therefore, we need to remove either the 0 for 1111 or another 1 for 1011, both of which are less than 21. 

Question 9
Your teacher has a string S of length M with indices from 1 to M. You want to know exactly what string S is. To help you, you get N hints that might help you to figure out S. Hint i is represented by an integer Xi and a string Ti , indicating that the string Ti appears as a substring of S starting from index Xi of S. All the hints are unique, that is, there are no hints i and j such that i ̸= j while Xi = Xj and Ti = Tj . However, your teacher is known to be mischievous and tells you that there might be at most one false hint among all N hints he has given, but he didn’t tell you which. A string S is a possible solution if and only if there exists a set of at least N − 1 hints (that are assumed to be true) where string S is the only string consistent with all of the hints in the set. You would like to find a possible solution. If there is no possible solution for any set, you should output -1. If there is exactly one possible solution, you should output it. If there are multiple possible solutions, you should output each of them in order of the hint which must be false to make that solution (treating no false hints as first if applicable). The first line of input is the number of hints and the length of the string. Remaining inputs are the index (1 based) of the start of the hint the substring.
Examples:
Input 
3 11 
5 WIDENER
1 CSCI
3 CHESTER 
Output: CSCIWIDENER
Explanation: The only possible S is CSCIWIDENER assuming hint 3 is false. If the false hint is assumed to be one of the others, then there is no string consistent with the other two hints. Similarly, when no hint is assumed false. 
Input: 
3 9 
6 EX 
8 AM 
1 FINAL 
Output: FINALEXAM 
Explanation: the only possible S is FINALEXAM assuming no hint is false. If any of the hints are assumed to be false, then there is more than one string consistent with the rest of the hints. 

Input 
3 8 
1 GRAD
5 UAL 
6 ATE 
Output: -1 
Explanation: there is no possible solution. 
• Assuming no hint is false: There is no string consistent with all the hints. 
• Assuming hint 1 is false: There is no string consistent with the other two hints.
• Assuming hint 2 is false or hint 3 is false: There is more than one string consistent with the other two hints. 
Input 
3 5 
1 LIN 
4 UX 
4 EN
Output
LINEN
LINUX
Explanation: If hint 2 is false, LINEN is the solution. If hint 3 is false, LINUX is the solution.
Input
4 9
1 COMP
4 PUT
7 ERS
6 TOR
Output: COMPUTERS
Explanation: If hint 4 is false, the string COMPUTERS is consistent with the remaining hints.
If any other hint is false, there is either no possible string or more than one string consistent with the remaining hints, so there is no valid unique solution. If no hints are false, there are no strings consistent with all of the hints.

Question 10 
[bookmark: _GoBack]A square loop is a circular permutation of the integers from 0 to n such that the sum of every pair of consecutive numbers is a perfect square. The same condition applies to the last and first numbers of the sequence, completing the loop. Each integer must be used exactly once.
You will be given an integer n (0 ≤ n < 40) and a starting prefix of the loop (at least one number). The prefix will always be valid and will always be the beginning of the unique square loop for that value of n.
Your task is to print the remaining numbers of the loop, in order, separated by a single space.
Do not print the numbers from the input prefix, print only the numbers needed to complete the loop.
You may assume that every test case has exactly one valid completion, and it can be found within the 30-second time limit.
Input: A line containing n followed by the starting prefix of the loop.
Output: Print the remaining numbers that complete the loop, in order, separated by single spaces.
Examples
Input 32 1 0 4 
Output 32 17 19 30 6 3 13 12 24 25 11 5 31 18 7 29 20 16 9 27 22 14 2 23 26 10 15 21 28 8
Input 31 0 1
Output 15 10 26 23 2 14 22 27 9 16 20 29 7 18 31 5 11 25 24 12 13 3 6 30 19 17 8 28 21 4
Input 33 2
Output 14 22 27 9 16 33 31 18 7 29 20 5 11 25 24 12 13 3 6 30 19 17 32 4 0 1 8 28 21 15 10 26 23
Input 31 5 11 25 24 12
Output 13 3 6 30 19 17 8 28 21 4 0 1 15 10 26 23 2 14 22 27 9 16 20 29 7 18 31
Input 31 28 21 4 0
Output 1 15 10 26 23 2 14 22 27 9 16 20 29 7 18 31 5 11 25 24 12 13 3 6 30 19 17 8
Input 35 18 31 33 16 20 29 35 14
Output 11 5 4 32 17 8 28 21 15 1 3 22 27 9 0 25 24 12 13 23 26 10 6 19 30 34 2 7
