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To do "well" on thisinvestigation you must not only get the right answers but must also do neat,
complete and concise writeups that make obvious what each problem is, how you're solving the
problem and what your answer is. You aso need to include appropriate graphs and tables.

The objective of this Investigation isto introduce recursive sorting algorithms for putting datain a
desired form like numerical or aphabetic order. The basic idea of these algorithmsis divide and
conquer as follows

(1) Firstthe problemisdivided into smaller subproblems
(2) Thenthe smaller subparts are conquer ed recursively
(3) And finally the results from the subparts are combined
1. We begin with selection sort. Suppose we want to put alist of numbers like the following
6 3251798
into numerical order from the smallest to the largest

(1) First go through the list of numbers to find the smallest and then exchange it with the
first number to give us

132567938
(2) Then repeat until al the numbers are in order

a. Show al the stepsin a selection sort of the following numbers
10298735

b. What makes this algorithm recursive
c. Write pseudocode to implement arecursive algorithm SelectionSort (L, j-1) to sort alist
of numbers of length L

2. The objective of this problem isto introduce mer ge sort. Suppose we want to put alist of
numbers like the following

6 3251798
into numerical order from the smallest to the largest

(1) First pair the numbersin groups of two as follows
63 25 17 98

and then order them as follows
36 25 17 89

(2) We now mer ge the groups of two's into groups of four as follows
2356 1789



(3) And so on until the numbersareal in order

a. Do amerge sort of the following numbers
10298735

from smallest to largest. Show each step
b. Repeat part (a) for the following numbers

85342197

c. What makes merge sort arecursive algorithm
d. Write pseudocode for merge sort

3. Theobjective of this problem isto introduce the binary search algorithm for finding elementsin
adataset. Suppose, in particular, we want to determine if the number 12 isinagiven list of
numbers. One way of courseisto smply start at the beginning of the list and check every data
point until we find what we're looking for or exhaust the list. But if thelist isin numerical
order asfollows

X X% X X X X X X
2 4 7 8 9 10 12 14

we can make use of binary sear ch to more efficiently find out if 12 is present as follows

(1) Dividethe numbersin half and then make use of the fact that 12 > 8 to determine that
12, if present, would bein the group X, Xg, X5, Xg

(2) Makeuseof thefactthat 12 <15 to concludethat if 12 isin the sequence then it must
equal X,

a. Make use of the binary search to determineif 23 isin the sequence
57812 15 20

Show all the steps
b. What makes binary search arecursive algorithm



