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Portion

TOTAL POINTS

66 / 66

QUESTION 1

1Problem /o
v -0 pts Correct

QUESTION 2
Problem 220 pts

2.12(a)10710
v -0 pts Correct
- 5 pts Miscalculated floor function in
counterexample.
- 5 pts Used non-integer inputs for $$f$$.

- 8 pts Attempted to prove that $$f$$ is one-to-one

- 1.5 pts Within each pair, picked the kittens in order
- 10 pts Completely incorrect / nothing written

3.23(b)10710

v - 0 pts Correct justification of the correct answer.

- 1 pts Correct setup, but incorrect answer due to
arithmetic error.

- 2 pts Incorrect setup, but only failed to distinguish
the two orange kittens.

- 4 pts Incorrect approach or justification, but shows
understanding of basic counting principles.

- 6 pts Only (correctly) justified the $$5!$$ possible
naive arrangements and/or the $$3!$$ possible

by performing invalid operations on the floor function. arrangements of the non-orange kittens.

- 10 pts Blank

2.22(b)107/10
v -0 pts Correct
- 0 pts See comments.
- 1 pts See comments
- 2 pts See comments
- 3 pts See comments
- 4 pts See comments
- 5 pts See comments

QUESTION 3
Problem 30 pts

3.13(a)107/ 10
v -0 pts Correct
- 0.5 pts Correct combinatorics; arithmetic error
- 1.5 pts Picked the pairs of cats in an order, and
didn't correct for overcounting
- 1.5 pts Used C(4,2) to pick a single kitten

- 8 pts Had some correct explanation, but did not
show understanding of basic counting principles.

- 10 pts Failed to correctly justify any important part
of the problem.

QUESTION 4

4 Problem 410710

v -0 pts Correct

- 2 pts Neglected to say that $$x\neq y$$

- 4 pts Counterexample is incorrect or missing

- 2 pts In the counterexample, $$R$$ is not
symmetric

- 1 pts In the counterexample, $$R \cap S$$ is
written incorrectly

- 6 pts The proof that $$R \cap S$$ is antisymmetric
is missing

- 5 pts The proof of the first part is incorrect but the
definition of antisymmetric relations is stated

- 1 pts Small inconsistency in explainaitions

- 2 pts A specific counter example is not provided,



but it is explained how to obtain it

- 1 pts In the proof of the first part, we start with
$$(x,y\in R$$ instead of $$(x,y) \in R\cap S$$

- 5 pts The proof of the first part relies on $$R$$
being symmetric

- 1 pts The conclusion $$x=y$$ for $$(x,y),(y,x) \in
R\cap S$$ is missing

- 10 pts Incorrect

QUESTION 5
5 Problem 5676
v -0 pts Correct

- 2 pts Example is not reflexive

- 2 pts Example is not transitive

- 2 pts Example is not symmetric

- 1 pts Minor error(s) or step missing (see comments)

- 1 pts Did not state how many equivalence classes
there are

- 2 pts Equivalence relation is not containing (1,3) or
(2,3)

- 1 pts Did not say what the partition is, but did write
the equivalence classes correctly somewhere in the
work

- 2 pts Incorrect or missing partition, and the correct
equivalence classes are not written anywhere

- 0.5 pts Notational error (see comments)

- 2 pts Only gave the equivalence classes, but did
not give the equivalence relation

QUESTION 6
6 Problem 610/ 10
v -0 pts Correct
- 1 pts Missing minor details/small mistakes
- 2 pts Minor issues with solution
- 3 pts Issues with solution
- 5 pts Major issues with solution
- 7 pts Some good ideas, but not a solution
- 8 pts Some understanding of key concepts, but
not a solution
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b+1

2. Let f: Z — Z be the function defined by f(b) = [TJ (Récall for a real number z, &) == if = is an

integer, while |z | is the largest integer less than x if z is not an integer, e.g. |1.345] = 1 while |-17] =

" (a) [10 pts] Is f one-to-one? Justify your answer with a proof.
F i not one-to-ove,

Rk : Consider fhe covmbocerample s b=0 ond b=|, 0,167

- O_.tﬂ' = 0
-F(O)..»L J | s P(O)=F(l).
fly= LY ] = o
\ﬁ"h .o;tl) so £ i not one -t omne . O

(b) [10 pts] Is f onto? Justify your answer with a proof.

£ s ownto,
Prook © 1L bo oll % 7, we wa od o belZ suh thot
L) =%, He P oenb, ‘

So) we defwme o fanetioa rz, that P,ov“\ale/; some b
Bp) = b, . Lt each } .

_,\+) ’7"} |
Loty b Ty, R L - L3

So foc oay Z, W o %\w(,@ btk ok EG)= 3,

Tliwl_& ) ‘C i O"\f{'o ¢ D

;mol« et~

= 3=z



Exam 1 _ Math 61, Winter 2022

You do not need to write full sentences for 3(a) and 3(b). Still make sure to show your work, and make

it clear what you are doing. Put your final answer in the box in completely simplified form. You can use a
calculator or online calculator to get help you similplify.

. A pet shelter has a kitten room with 13 distinct kittens. Of the 13, four of them are orange, four of them
are gray, four of them are black, and one of them is calico.
s v—-—_——_—\-_

(a) [10 pts] You decide you want to take home 5 kittens, and you want two kittens with one fur, color, two

kittens with another fur color, and a single kitten of a third color (e.g. two distinct orange, two distinct
gray, and one black). How many ways can you choose the 5 kittens?

- £ 5£
o0

Put your final answer in this box:

. Thece ore (_"") vyt o choore 2 kiHery Lo Y _
“ﬂ\&rt ave ("") w;uaq o cboore. | Qogwn Y ‘ ealor with Y duttesy

3 Lur colors JBL[M%, lo  at leayt 1 bfHteay,
(hooye 2 0@- Hese Jo be He olors with 2 kHeaq,
There ove. L m_.mw} wlox  for the layt kMtev— oftles lale o

e se wN\'\f\”Z}»

*

e B (:) \,vcv.a o Jhane ] Eavn ¢ .

(3)(( >(w> = 3(s)(6)” = S4o

SH0

(b) [10 pts] You end up deciding to get 2 orange kittens, 2 black kittens, and 1 calico kitten. You get home
and decide to take a picture of the kittens sitting in a row, but the orange kittens keep fighting each

other.

How many ways can you line up the kittens so that the orange kittens are not next to each

other? (Individual kittens are still considered distinct.)

T afsal

Put your final answer in this box:

Let- oratae le Hers H‘Tmﬁd-& tHe oflen mbe X C&.M?nmrc; i

Oto b He lebt, betveewn, or o $he. f‘WZm\'}L‘

Joleyute | kit between, Thee ot L KiHea (efF,

Trer  ore (7'*7.> - ({;‘:) - b er o dotcbwie theva,
O(JIM_’ e cnrwmag LHens : ?('L, l) o I
O'c dor e  obler T % P(‘S )3) - é

(&) =
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4. [10 pts] Let R and S be relations on a set X. Prove that if R is antisymmetric, then RN S is antisymmetric.
Then provide a counterexample to show that “if R is symmetric, then RNS is symmetric” is a false statement.

MH}\ame => RNS MHWW&M
Proof kwa, conbve el idien

SMWD,& ot K » N\’ﬁ;-bmwe{n"c , %# RAS & wot amﬁ}aﬁwwelﬁu, ﬂ,‘m;e,,\y e Some,
Gbe X, (0,b) & RAS  enndl (L)o\)e RN¢ , where o # b,

Became.  (a,%) &€ RNS o&'l (b,o) ¢ RAY 5 (0h) € R ovdd (byo) & R,

a# b , S0 we bowve. euerived of « wakcoefithie o owr a’eswﬂ"&@ﬁ’m
tat R0 W-Hsn‘mme&m. ,
wa, RN mut b Wl'fngamwe{”rfl T

R wamwm, = RAS ‘Z”““”m e - pwmb S!‘wi—ew&/}
Proot 4 lonsiler Hle t,own#-efexowrl«(ii '

i s gl Gaenns e oogen
R= 501,20, (0% o RS o mot sy mmedhie,
. Z(l)z>§ ﬂuq) R sam,,,,e.((.'c. doey wot .W,»la_, RS Jﬂmwﬁ}r\f&, l':]

5. [6 pts| Let X = {1,2,3,4,5}. Give an example of an equivalence relation R on X such that (1,3) € R,
(2,3) € R, and R has at least two distinct equivalence classes. Then write down the partition of X given by
the equivalence classes of your example. How many equivalence classes are there?

2 a0 reblexhe 3o (4,1, (2,2),(3,3),(%,%),(5,5) &R,
oo Fpewtien 30 LD, (32 e R

R o temivne 2o (1,2),(2, \)@R
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6. [10 pts] Use the Principle of Mathematical Induction to prove that C(2n,n) < 22" for alln > 1. .
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Don'’t forget to sign the box on Page 1 and do the online portion!
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