
CSE 20 Winter 2016
Practice Exam for Midterm 2

This practice exam may help prepare you for the first midterm on Tuesday, February 23. Lots of additional
practice problems can be found in the textbook problems at the end of the relevant sections: 1.7, 1.8, 2.1, 2.2,
5.1, 5.2, 5.3.

1. Predicates and Quantifiers Let D be the set of all students on campus, and let M(s) be the predicate
“s is a math major”, let C(s) be the predicate “s is a computer science student”, and let E(s) be the
predicate “s is an engineering student”. Express each of the following statements using quantifiers,
variables, propositional connectives, and the predicates M(s), C(s), E(s). You may not define any new
predicates.

(a) There is an engineering student who is a math major.

(b) Every computer science student is an engineering student.

(c) Some computer science students are engineering students and some are not.

2. Predicates and Quantifiers For each domain, decide whether the statement is true or false and justify
your answer.

∀x∀y(x 6= y → ∃z(x < z ∧ z < y))

(a) Z, the set of integers.

(b) Q, the set of rational numbers.

(c) R, the set of real numbers.

3. Proof strategies Prove each of the following claims. Use only basic definitions and general proof strategies
in your proofs; do not use any results proved in class / the textbook as lemmas.

(a) For all real numbers r, if r2 is irrational, then r is irrational.

(b) The product of three even numbers is divisible by 8.

4. Sets Give counterexamples to each of the following (universal) claims about sets.

(a) For all sets A and B, A−B 6= B −A.

(b) For all sets A and B, A−B = B −A.

(c) For all sets A, B, and C, if A and B are not disjoint, then neither are A ∩ C and B ∩ C.

5. Induction and Recursion At time t = 0, a robot starts at coordinate 1 and moves along an axis (ex-
tending infinitely long in both directions). At each time step, the robot can either jump two steps to
the right or four steps to the left. Prove by mathematical induction on the number of time steps t that
the coordinate of the robot at each time is odd.

For full credit, fill in the appropriate work at each of the spaces below.

Basis step:Fill in proof . . .

Let k be an arbitrary time step.

For the induction step, assume (as the induction hypothesis): Fill in proof . . .

WTS:

6. Induction and Recursion Define a sequence recursively by letting a0 = 3 and an = (an−1)2 for each
integer n ≥ 1. Prove that an = 32

n

for all integers n ≥ 1.


