22W-MATH-61-LEC-1/ 22W-MATH-61-LEC-2 Final Exam--

Written Portion

KEATON HEISTERMAN

TOTAL POINTS

55/55

QUESTION 1

1Honesty Statemento/o
v - 0 pts Correct

QUESTION 2

2Problem18/8
v - 0 pts Correct

- 0.5 pts Small notational error

-1 pts Small errors. See comments.

- 2 pts Proof does not cover the case when the
outputis O

- 2 pts Error(s) or detail(s) missing but proof is
mostly correct. See comments.

- 3 pts Outline of proof is correct, but multiple errors
and/or details are missing.

- 4 pts Incorrect proof and/or missing the key
details, but what is written shows some
understanding of subsets and of onto

- 6 pts Proved all outputs are contained in
$$\mathbb{Z}*(\geq 0}$$ instead of proving the
function is onto (these are different statements)

- 6 pts Misunderstood the function, but did correctly
write the definition of onto somewhere (this is not the
absolute value function)

- 6 pts Incorrect proof with correct definition of
onto, but argument does not show understanding of
subsets/cardinalities

- 6 pts Claimed the function is onto because
$$\mathcal{S}$$ has "more elements" than
$$\mathbb{Z}$$ (which is not a valid argument), and
did not write the correct definition of onto anywhere

- 7 pts Incorrect without understanding of onto or

the function demonstrated

This is missing "$$=y$$".

QUESTION 3
Problem 2 10 pts

3.1Problem 2(a)5/5

v - 0 pts Correct

-1 pts Small error

- 2.5 pts Only gave one correct function (need a
function for the vertex set and a function for the edge
set)

- 2 pts Vertex function is correct, but edge function
is not compatible with given vertex function

- 4 pts Both functions incorrect (or only one
incorrect function given)

- 5 pts Missing or no functions written

- 2 pts Wrote sets with ordered elements.
Remember sets don't have an order. This is not the
correct way to define a function.

- 0.5 pts Small notational error

- 3 pts Major errors, but the correct idea is

somewhat conveyed in what is written.

3.2 Problem 2(b)5/5
v - 0 pts Correct

-1 pts Did a series reduction incorrectly, in a
significant way.

- 2 pts Correctly said the graph contained
something homeomorphic to $$K_5%$$ or
$$K_{3,31$$, but did not show steps

- 4 pts Incorrectly said the graph is planar, but the
explanation showed some understanding of concepts
from the course

- 5 pts Missing or said the graph is planar with no



explanation
- 3 pts Does not find appropriate subgraph.

- 4 pts Said graph is non-planar with no explanation.

QUESTION 4

Problem 312 pts

4.1Problem 3(a)9/9
v - 0 pts Correct

Reflexive

- 1 pts Small error in reflexive step

- 2 pts Only showed (x,x)R(x,x), but needed to show
(XY)R(X,y)

- 2 pts Incorrect argument, but what is written
shows some understanding of what needs to be
shown to prove a relation is reflexive.

- 3 pts Missing or incorrect without understanding
demonstrated

Symmetric

- 1 pts Minor error in symmetric argument

- 2 pts Incorrect argument, but what is written
shows some understanding of what needs to be
shown to prove a relation is symmetric.

- 3 pts Missing or incorrect without understanding
demonstrated

Transitive

-1 pts Minor error in transitive argument

- 2 pts Incorrect argument, but what is written
shows some understanding of what needs to be
shown to prove a relation is transitive.

- 3 pts Missing or incorrect without understanding of

transitivity demonstrated

4.2 Problem 3(b) 3/3
v - 0 pts Correct
-1 pts Missing (2,1)
- 1 pts Missing one or two elements
- 2 pts Missing 2-4 elements
- 3 pts Missing more than 4 elements

- 2 pts Includes elements not in the equivalence

class

QUESTION 5
Problem 4 15 pts

5.1 Problem 4(a) 5/5

v - 0 pts Correct

- 1 pts Small error in counterexample

- 2 pts Said the statement was false and gave a
correct explanation, but did not give a
counterexample

- 4 pts Said the statement was false with no
explanation or counterexample shown

- 5 pts Missing or incorrect

- 1 pts Not explained why two graphs are not
isomorphic.

- 1 pts An explicit counterexample is not provided.
However, it is explained how to construct it.

- 4 pts The counterexample is incorrect

5.2 Problem 4(b)5/5
v - 0 pts Correct

- 1 pts Small error in explanation

- 2 pts Argued in reverse (started with the
conclusion $$P(n,r) \geq C(n, N$$ and ended with
$$ri\geq 1$$).

- 4 pts Said the statement is true but did not give
any explanation.

- 4 pts Incorrectly said the statement was false, but
what is written shows some understanding of
concepts

- 5 pts Missing or incorrect without understanding
demonstrated

5.3 Problem 4(c)5/5
v - 0 pts Correct
- 0.5 pts Justification for homeomorphic but not
non-isomorphic.
- 0.5 pts Justification for non-isomorphic but not
homeomorphic
- 1 pts Lack of justification

- 1 pts Minor issues with solution



- 2 pts Issues with solution

- 3 pts Good understanding of relevant concepts,
but not a full solution.

- 4 pts Some understanding of certain concepts, but
not a solution.

- 5 pts Incorrect

QUESTION 6

6 Problem 510/10

v - 0 pts Correct

- 2 pts Didn't use strong induction

- 3 pts Choice of n in basis step is too small or too
large

- 2 pts Used that c_n is increasing in n without proof

- 1 pts Needed to cover more cases in basis step
(else inductive hypothesis cannot be applied)

- 1 pts Small problem with statement of inductive
hypothesis

- 2 pts Big problem with statement of inductive
hypothesis

- 5 pts Big problems with proof-writing

- 2 pts Backwards derivation
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1Honesty Statemento/o
v - 0 pts Correct
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2Problem18/8

v - 0 pts Correct

- 0.5 pts Small notational error

- 1 pts Small errors. See comments.

- 2 pts Proof does not cover the case when the output is O

- 2 pts Error(s) or detail(s) missing but proof is mostly correct. See comments.

- 3 pts Outline of proof is correct, but multiple errors and/or details are missing.

- 4 pts Incorrect proof and/or missing the key details, but what is written shows some understanding of subsets
and of onto

- 6 pts Proved all outputs are contained in $$\mathbb{Z}*(\geq 0}$$ instead of proving the function is onto
(these are different statements)

- 6 pts Misunderstood the function, but did correctly write the definition of onto somewhere (this is not the
absolute value function)

- 6 pts Incorrect proof with correct definition of onto, but argument does not show understanding of
subsets/cardinalities

- 6 pts Claimed the function is onto because $$\mathcal{S}$$ has "more elements" than $$\mathbb{Z}$$
(which is not a valid argument), and did not write the correct definition of onto anywhere

- 7 pts Incorrect without understanding of onto or the function demonstrated

@ This is missing "$$=y$$".
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3.1Problem 2(a)5/5
v - 0 pts Correct
-1 pts Small error
- 2.5 pts Only gave one correct function (need a function for the vertex set and a function for the edge set)
- 2 pts Vertex function is correct, but edge function is not compatible with given vertex function
- 4 pts Both functions incorrect (or only one incorrect function given)
- 5 pts Missing or no functions written
- 2 pts Wrote sets with ordered elements. Remember sets don't have an order. This is not the correct way to
define a function.
- 0.5 pts Small notational error

- 3 pts Major errors, but the correct idea is somewhat conveyed in what is written.
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3.2 Problem 2(b)5/5

v - 0 pts Correct

-1 pts Did a series reduction incorrectly, in a significant way.

- 2 pts Correctly said the graph contained something homeomorphic to $$K_5%$$ or $$K_{3,3}$$, but did not
show steps

- 4 pts Incorrectly said the graph is planar, but the explanation showed some understanding of concepts from
the course

- 5 pts Missing or said the graph is planar with no explanation

- 3 pts Does not find appropriate subgraph.

- 4 pts Said graph is non-planar with no explanation.
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41 Problem 3(a) 9/9
v - 0 pts Correct

Reflexive

- 1 pts Small error in reflexive step

- 2 pts Only showed (x,x)R(x,x), but needed to show (x,y)R(x,y)

- 2 pts Incorrect argument, but what is written shows some understanding of what needs to be shown to prove
a relation is reflexive.

- 3 pts Missing or incorrect without understanding demonstrated

Symmetric

- 1 pts Minor error in symmetric argument

- 2 pts Incorrect argument, but what is written shows some understanding of what needs to be shown to prove
a relation is symmetric.

- 3 pts Missing or incorrect without understanding demonstrated

Transitive

- 1 pts Minor error in transitive argument

- 2 pts Incorrect argument, but what is written shows some understanding of what needs to be shown to prove
a relation is transitive.

- 3 pts Missing or incorrect without understanding of transitivity demonstrated

Page 13



Ub\ [Ll\\l éh ), (% L\ (43), 614, 65\ (% e)j

a) Fal 5¢ \—Q’f P bﬂ fe \\J\\mmw& hao 9 Q&%cs ) I 0
CK]\ , | 61 | 7 %0“/\ (Xl O\v\d (XL SO\*\S‘B )fLL Pf‘o{)ef P bV‘+'
1T 1 O —t—t— | (3(\ O\V\d 6'9_ aAre 0’\0\' \SON\OFQ\ML bQ ausL

G s w\vc\nan’r "\hos S‘wmms And (g docs ot

|
b\ True . No’m,e. Kot C(Y\.r\‘ PCn,r\ JGoc poﬂhx& mucjm 0 bu}ﬁ\’
. ‘ (‘- | ‘

- . | mkAd
P(X\ir\ i .‘ ‘ ! ‘ | I | ! ‘ |

|
\‘\

P(,Y\\(‘\ 7

‘ ‘ : 1 [ [ | ‘
£ P(ﬂm\’ Pln, f\ ls\vade \‘. i alwcuis %W\W fhn OV 3‘8“"‘/ f” !
| , N8 \(\O\\NL [ ‘ |

1
4
1
1
1
|
[
i
l
!
1
¢
4
(
| | ““‘ |
mE EERER EEEEEREE)
‘YE'P(“\"“\‘B-PCV‘W\T ‘For all "y §mck \’\:\o& Y\’\f and N oo '
| Y po‘S\Jﬂvt \A’(e,?ru*s ]‘\ '
(

l

;

£

{

l

|

{

4

;

(

;

{

[

q Fulse . (JMPKS G. and C{q_ Ode \r\omeow\o% \\lL (Pufnm Series ﬁimc&o,\
\Nk mj at Not \SOMorplmc Fasinee. O &)

,(1\, \q Gf-,, , (g he3 3 \th‘f&f] O\V\d (. olo<5 V\Df q/‘d

"WNes 3 \N{hc.q is an \I\\Ic\mnl\"‘



4.2 Problem 3(b) 3/3
v - 0 pts Correct
- 1 pts Missing (2,1)
- 1 pts Missing one or two elements
- 2 pts Missing 2-4 elements
- 3 pts Missing more than 4 elements

- 2 pts Includes elements not in the equivalence class
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5.1 Problem 4(a) 5/5
v - 0 pts Correct
- 1 pts Small error in counterexample
- 2 pts Said the statement was false and gave a correct explanation, but did not give a counterexample
- 4 pts Said the statement was false with no explanation or counterexample shown
- 5 pts Missing or incorrect
- 1 pts Not explained why two graphs are not isomorphic.
- 1 pts An explicit counterexample is not provided. However, it is explained how to construct it.

- 4 pts The counterexample is incorrect
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5.2 Problem 4(b)5/5
v - 0 pts Correct
-1 pts Small error in explanation
- 2 pts Argued in reverse (started with the conclusion $$P(n,r) \geq C(n, nN$$ and ended with $$r! \geq 1$$).
- 4 pts Said the statement is true but did not give any explanation.
- 4 pts Incorrectly said the statement was false, but what is written shows some understanding of concepts

- 5 pts Missing or incorrect without understanding demonstrated
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5.3 Problem 4(c)5/5
v - 0 pts Correct
- 0.5 pts Justification for homeomorphic but not non-isomorphic.
- 0.5 pts Justification for non-isomorphic but not homeomorphic
- 1 pts Lack of justification
- 1 pts Minor issues with solution
- 2 pts Issues with solution
- 3 pts Good understanding of relevant concepts, but not a full solution.
- 4 pts Some understanding of certain concepts, but not a solution.

- 5 pts Incorrect
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6 Problem 510/10
v - 0 pts Correct
- 2 pts Didn't use strong induction
- 3 pts Choice of n in basis step is too small or too large
- 2 pts Used that c_n is increasing in n without proof
- 1 pts Needed to cover more cases in basis step (else inductive hypothesis cannot be applied)
- 1 pts Small problem with statement of inductive hypothesis
- 2 pts Big problem with statement of inductive hypothesis
- 5 pts Big problems with proof-writing

- 2 pts Backwards derivation
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