Consider this recurrence which is only defined for
values of n= 2k for some integer k > 1

T(2)=8
TN)=7*n +T(n/2)

1. Solve this recurrence using repeated
substitution.

2. Try proving that your answer is correct by
induction to see if you obtained a correct solution
or not.



Lab 2 (for Monday Sept. 16) has been posted.
If you want extra problems for labs, let me know.

Assignment #1:
Written questions: due Fri. Sept. 20.
Programming questions: due Tues. Sept. 24 (connex).

If you did not fill out a schedule sheeft last class, make sure
you fill one out today.

Today I will go through slides we skipped from Lecture 2.
Office hours today:

12:30 or 1:30
Please let me know if you plan to come by.



The file itest.txt looks like this:

13
14

19
19

10
10

3859
3723

599999
888888888

6000001
40099

512345
9123456789
and so on...

Old versions of notepad are
not displaying the new lines
properly. There is a file
itest2.txt now added to the
bottom of programming
assignment 1b that should
work better for display. Or
if you prefer, I have added
the file contents to the
bottom of the page so you
can see it displayed properly.



Input/output should be from

STANDARD INPUT/STANDARD OUTPUT.
It is critical that you learn how to redirect
standard I/0 so that the I/0 comes from a file.

Running from a command prompt:
To use the console for I/0:
java Test

To redirect the input to come from the file
in.txt and send the output to out.txt:
java Test < in.text > out.txt

If you need help, stop by the consultants office.
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Consider this recurrence which is only defined
for values of n= 2k for some integer k > O:
T(1)=1, T(n)= n+ T(n/2).

Last class I initially had the incorrect solution:
T(2%)= (k+1) 2k,

If we try to prove this is correct by induction:
[Base case]

T(1) = T(2°) is supposed to be 1 by definition of
the recurrence.

If we plug k=0 into the formula we get:

T(1)= T(2°)= (0+1) 20+1= 2 =1,

The base case fails! If you have a correct
solution to the recurrence, your formula should
work for the base case.



Consider this recurrence which is only defined
for values of n= 2k for some integer k > O:
T(1)=1, T(n)= n+ T(n/2).

The correct solution:

T(2%)= (k+1) 2k,

Exercise: Prove this is correct by induction.

We then expressed this in terms of n (the
problem size).

Definition: if n=2k then log,(n)= k.

Thus: T(n)= T(2K)= (k+1) 2k = (log,(n) + 1) n
= nlog,(n) + n € O(n log,(n))



Divide and Conquer

1. Divide the problem into two or more
subproblems.

2. Solve the subproblems.
3. Marry the solutions.

This is one of the most common problem
solving tactics and leads naturally to
recursive algorithms.



Merge Sort- with linked lists

[Basis] If the list has size Oor 1itis
already sorted so return.

[Divide] Otherwise, split the list into two
lists, listl and list2, of roughly equal
sizes.

[Conquer] Sort listl and list?2
(recursively).

[Marry solutions] Merge listl and list2
together to get the answer.
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How can we split a list into two lists for our
Mergesort?

One solution: evenOddSplit()

Side note: this is not the right way to do it on the
assignment.

Learning objectives: Understanding of how to
program linked lists in Java. To learn how to draw
pictures of what a program is doing as it is
executing (this will help you to more easily write
correct code and to debug code which is not
correct).
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Review of linked lists
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