COP 3530 Recitation #4 Problem

Problem A: Student Government Prize

Student Government awards a prize to the student with the 35th highest GPA in the class. (Who knows why this is the case, they've always been a bit illogical!) You have been asked to determine who this student is, since this information is not directly accessible. You have access to a list of each student and their GPA, in alphabetical order by last name. Given a list of n students, write a program that runs in O(n)  average time (O(n2) in the worst case) that prints out the name of the student with the 35th highest GPA as well as their GPA. To be more helpful, you will write a general program that determines the student with the kth highest GPA, just in case Student Government changes their mind in the future. (Hint: Adapt Quick Sort.) Here's the input file format:

The first line will store a two positive integers n and k, where k ( n. n represents  the number of students stored in the file and k represents the rank of the student who wins the prize. The next n lines will have each student's data, one student per line. Each line will have three components separated by spaces: first name (no spaces), last name (no spaces), and GPA. Here is a sample file

5 2

Bob Adams 3.45

Jane Davis 3.88

Michael Jones 3.61

Sarah Mapp 3.22

John Williams 3.91

The correct output for this input file is:

Jane Davis, with a 3.88 GPA wins the prize!

Problem B: Tiling

You are given a nx1 rectangle to tile with 1x1 and 2x1 tiling pieces. Write a program to print out all the different ways to tile the nx1 rectangle, given a particular value of n. For example, for n=5, your program should produce the 8 following tilings (not necessarily in this order):

2, 2, 1

2, 1, 2

2, 1, 1

1, 2, 2

1, 2, 1, 1

1, 1, 2, 1

1, 1, 1, 2

1, 1, 1, 1, 1

Question: How many ways are there to tile an nx1 rectangle using 1x1 and 2x1 tiles?

