21F-MATH61-2 Midterm 1

TOTAL POINTS

225/25

QUESTION 1

1Question16/6
v - 0 pts Correct

QUESTION 2

2 Question 25.5/7

+ 7 pts Correct
v + 2 pts a) Correct

+ 2 pts a) Did not construct a counterexample, but
showed they would know what such a
counterexample would be

+1.5 pts a) Did not construct a counterexample, but
ALMOST showed they would know what such a
counterexample would be

+1 pts a) Claimed $$$$ is not one-to-one because
the attempt to prove it does not work.

+ 1 pts a) Poor proof, but vaguely correct
explanation

+ 0 pts a) Incorrect
v + 2 pts b) Correct

+ 0 pts b) Incorrect
v + 2 pts c) Correct

+ 1.5 pts ¢) minor error, or mostly correct
explanation that isn't quite a proof

+ 1 pts c) Poor proof, but vaguely correct
explanation

+ 0.5 pts c) Some idea of what to do, but does not
know how to properly explain their thinking.

+ 0 pts ¢) Incorrect

+ 1 pts d) Correct

+0.5 pts d) $$g\circ f$$ is onto, but $$g$$ is not a
function from $$\mathbb{Z}$$ to $$\mathbb(Z}$$. For
example, $$g(x)=\frac{1}{2}x$$ has
$$g(N)=\frac{1}{2\notin \mathbb{Z}$$
v + 0 pts d) Incorrect

Page 1

- 0.5 Point adjustment

b) Minor error
© $$m=\frac(3%2)$$

© You should really provide an explicit

counterexample.

QUESTION 3

3 Question 37/7
v + 2 pts Part a
v +2pts Partb
v + 3 pts Part c

+ 0 pts Incorrect

QUESTION 4
4 Question 4 4/5

v -1 pts (b): Right general approach, erroneous

execution

€ Which gets you $$2/(n(n-1)}$$ reflexive relations.
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P. Spaas Math 61, Lecture 2 Fri, Oct 22, 2021

Midterm 1

Name:

UlD: |

Instructions: Do not open this exam until instructed to do so. You will have 50 minutes
to complete the exam. Please print your name and student ID number above. You may
not use calculators, books, notes, or any other material to help you. Please make sure your
phone is silenced and stowed where you cannot see it. You may use the front and back of
the page for your answers. Do not write answers for one question on the page of

another question. If you need scratch paper, please ask one of the proctors. You must
show all your work to receive credit.
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1. Prove by induction that
2n+1< 27

for every n > 3.
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2Letf ZxZ%Zbedeﬁnedbyf( n) = 2m.
( ) Is f one-to-one? Y% X2 T “"". )= AU X

(b) Is f onto? My 2 AxEX sa =0
(c) Does there exist a function g : Z — Z such that g o f is one-to-one?
(d) Does there exist a function g : Z — Z such that g o f is onto?

Justify your answers. .
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(a) Let X be a nonempty set, and Y C X be a subset of X. Consider the

relation R on P(X) defined by ARB ifand onlyif ANY =BNY.
Show that R is an equivalence relation. :

vi\0 ne-

(b) Suppose X = {1,2,3,4,5,6} and Y = {1,3,4,5}. Compﬁte the
equivalence class of A = {1, 2,3} for the equivalence relation defined
in part (a).

(c) Suppose S is an equivalence relation on a nonempty set Z such that
S is also a partial order. Show that S = {(z,z) | z € Z} (in other

words, every element is related to itself but to no other elements).
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4. Let X and Y be finite sets, with [X|=n, [Y|=p.
(a) How many one-to-one functions are there from X to Y7

(b) How many reflexive relations are there on X7

Justify your answers.
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