
CSE 20
Homework 6

Due: Friday February 19, 2016

Instructions

Homework should be done in groups of one to three people. You are free to change group
members at any time throughout the quarter. Problems should be solved together, not divided
up between partners. A single representative of your group should submit your work
through Gradescope. Submissions must be received by 11:59pm on the due date, and there
are no exceptions to this rule.

Homework solutions should be neatly written or typed and turned in through Gradescope
by 11:59pm on the due date. No late homeworks will be accepted for any reason. You will be
able to look at your scanned work before submitting it. Please ensure that your submission is
legible (neatly written and not too faint) or your homework may not be graded.

You may consult your textbook, class notes, lecture slides, instructors, TAs, and tutors for
help with homework. You should not look for answers to homework problems in other texts or
sources, including the internet. Only post about graded homework questions on Piazza if you
suspect a typo in the assignment, or if you don’t understand what the question is asking you
to do. Other questions are best addressed in office hours.

Your assignments in this class will be evaluated not only on the correctness of your answers,
but on your ability to present your ideas clearly and logically. You should always explain
how you arrived at your conclusions, using mathematically sound reasoning. Whether you use
formal proof techniques or write a more informal argument for why something is true, your
answers should always be well-supported. Your goal should be to convince the reader
that your results and methods are sound.

For questions that require pseudocode, you can follow the same format as the textbook, or you
can write pseudocode in your own style, as long as you specify what your notation means. For
example, are you using “=” to mean assignment or to check equality? You are welcome to use
any algorithm from class as a subroutine in your pseudocode.

Reading Rosen Sections 2.1, 2.2, 5.1, 5.2

Key Concepts Sets, element, subset, empty set, power set, Cartesian product, finite set,
union, intersection, set difference, cardinality, mathematical induction, recursive definitions,
strong induction.



1. (10 points) For each of the following, determine whether it is true or false and then prove it (if it
is true) or disprove it (if it is false). Note: in grading this question, we will check whether you correctly
determined the truth value of each statement but we will fully grade only one of the proofs.
For some of the questions, you will use the following definition, from Rosen page 137). The symmetric
difference operation is defined on sets as following:

A⊕B = {x|x ∈ A⊕ x ∈ B}

(a) For sets A and B, A⊕B = (A−B) ∪ (B −A).

(b) For any set A, A⊕ ∅ = ∅.

(c) For any set A, A× ∅ = ∅.

(d) For sets A, B and C, if A ∪ C = B ∪ C then A = B.

(e) For sets A, B and C, if A× C = B × C then A = B.

2. (10 points) Show that if A, B, and C are sets, then

|A ∪B ∪ C| = |A|+ |B|+ |C| − |A ∩B| − |A ∩ C| − |B ∩ C|+ |A ∩B ∩ C|

(This is a special case of the inclusion-exclusion principle, which you will study in CSE 21. Note: since we
haven’t discussed the proof of this general principle and it is covered in a chapter of the book that is outside
the scope of the course so far, you should not use it in your proof.) ( Rosen p. 137 # 46)

3. (10 points) Prove that, for all positive integers n,

n∑
i=1

i2i = (n− 1)2n+1 + 2

4. (10 points) Find a formula for the sum

1

1 · 2
+

1

2 · 3
+ · · ·+ 1

n · (n + 1)

and prove that it is correct for all positive integers, n.

5. (10 points) At time 0, a particle resides at the point 0 on the real line. Within 1 second, it divides into
2 particles that fly in opposite directions and stop at distance 1 from the original particle. Within the next
second, each of these particles again divides into 2 particles flying in opposite directions and stopping at
distance 1 from the point of division, and so on. Whenever particles meet they annihilate (leaving nothing
behind). How many particles will there be at time 211 − 1? Justify your answer. Hint: Derive a formula for
the number/ locations of particles at time 2n − 1 for arbitrary positive integer n, prove the formula using
induction, and apply it when n = 11.


