
Math 61 Midterm 1
NICHOLAS DEAN

TOTAL POINTS

11 / 13

QUESTION 1

1 Induction Question 2 / 4

   - 0 pts Correct

✓ - 1.5 pts Base case was trivialized

   - 0.75 pts Base case and/or induction step

argument does not explain both inclusions between a

pair of sets.

✓ - 1 pts Induction step carried out incorrectly in form

(obscuring the role of induction in the proof)

   - 1 pts Induction step carried out incorrectly in

content

   - 0.5 pts Misunderstanding of union

   - 0.5 pts Unclear logic in base case

   - 0.5 pts Handles arbitrary elements or sets

incorrectly

   - 0.5 pts Misunderstanding or unclear use of

equality and/or implication

   - 0.5 pts Misunderstanding of set builder notation or

sets and their cardinalities

   - 0.25 pts Minor unpacking error

   - 0.25 pts Misuse of notation

   - 1 pts Misunderstanding of cartesian product

+ 0.5 Point adjustment

QUESTION 2

2 Relation Question 4 / 4

Part (a): (i) $$R$$ can be both anti-symmetric

and symmetric simultaneously, or (ii) $$R$$ can

be not(anti-symmetric) and not(symmetric)

simultaneously.
✓ - 0 pts Correct example: gave a relation which was

both symmetric and anti-symmetric, or a relation

which was neither.

   - 1 pts Unclear or imprecise mathematical

statements made. For example, the argument did not

give a clear explanation of both properties, or gave

some correct examples (of a relation being both or

neither properties), but also some incorrect examples.

   - 2 pts Missing or incorrect example, or major

misunderstandings

Part (b): $$ R $$ can be not(anti-reflexive) and

not(reflexive) simultaneously
✓ - 0 pts Correct: gave an example of a relation

which was neither reflexive nor anti-reflexive. (Or,

gave the example of $$ X = \emptyset $$ and $$ R =

\emptyset $$ )

   - 1 pts Unclear or imprecise mathematical

statements made. For example, the argument did not

give a clear explanation of both properties, or gave

some correct examples, but also some incorrect

examples.

   - 2 pts Missing or incorrect example, or major

misunderstandings

QUESTION 3

3 Function Question 3 / 3

✓ - 0 pts Correct

   - 1 pts incomplete or incorrect argument for

injectivity when n = 1

   - 1 pts incomplete or incorrect argument for

surjectivity

   - 1 pts incomplete or incorrect argument for non-

injectivity for n >1

QUESTION 4

4 Counting Question 2 / 2

✓ - 0 pts Correct

   - 0.5 pts 16! ways with Averie first and 16! ways with

Charlie last

   - 0.5 pts 15! ways with Averie first and Charlie last



   - 1 pts 2(16!)-15! total by Inclusion-Exclusion Principle
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