Math 61-1 Midterm 1 version b

MATTHEW WANG
TOTAL POINTS
41/50
QUESTION 1 v - 1 pts Missing one
Multiple choice 10 pts 04 0/2
11 2/2 v - 2 pts Incorrect

v + 2 pts Correct (b)

25 2/2

+ 0 pts Incorrect
v - 0 pts Correct

1.2 0/2
+ 2 pts Correct (d) QUESTION 3
v + 0 pts Incorrect Rationals 10 pts
130/2 3.1 Equivalence relation 7/8

v -1 pts Transitivity proof error: how do you know
you didn't divide by 0?

+ 2 pts Correct (a)
v + 0 pts Incorrect
Should be "ab = ba" for reflexivity.
14 2/2

v +2 pts Correct (d) 3.2 Equivalence classes 2/2

+ 0 pts Incorrect v - 0 pts Correct

15 2/2
v + 2 pts Correct (d)

QUESTION 4

4 Fibonacci numbers 10/10
+ 0 pts Incorrect
v - 0 pts Correct

QUESTION 2 QUESTION 5
Short answer 10 pts Pairs of subsets 10 pts
21 2/2 5.1 Find the function 2/2
v - 0 pts Correct v - 0 pts Correct
22 2/2 5.2 Find the pair of subsets 2/2
v + 2 pts Correct (5050) v - 0 pts Correct
+ 1 pts 1+2+...+100
+ 1 pts n(n+1)/2 5.3 It is a bijection5/6
+ 0 pts Incorrect v -1 pts Problem with surjectivity

P need to start with an arbitrary function, how do
’ you determine the subsets?
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1. (10 points) Circle the correct answer (only one answer is correct for each

question)

1.

i

©

The relation on the integers defined by zRy if x — y is odd is:

(a) an equivalence relation - reher X g ellos &
@symmetric, but not transitive or reflexive Suad o Wz v
(c) reflexive, but not symmetric or transitive = ... « - < K+ g

(d) symmetric and transitive, but not reflexive

If f: X — Y is an one-to-one function and g : ¥ — Z is an onto

function, then g o f is necessarily: X ‘
(a) one-to-one - £ e oo

(c) a bijection
(d) not necessarily one-to-one or onto

I f: X —>Yand g:Y — Z are functions and go f is a bl]eCtIOIl

then g £ oetn v
(a) f must be one-to-one and g must be onto

@ f and ¢ must both be bijections

\(65' f must be onto

VIR

(d) g must in one-to-one g
The function f : {a,b}* x {a,b}* — {a,b}* (X* is the set of strings
in X) defined by f((a, B)) = af is:

(a) onto and one-to-one

Q

(b) one-to-one but not onto
¢) neither one-to-one nor onto

onto but not one-to-one
For X a set with n elements, how many relations are there on X that
are both partial orders and equivalence relations?

(a) more than 1 and less than n PR .

(b) more than n | a o )
(c) exactly n S b
A d) exactly 1 ;
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2. In this question write down your answer, no need for any justification.

(a) (2 points) Give an example of a functions f: X =Y, g:Y = Z so

that g is onto but g o f is not onto.
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(b) (2 points) What is S

product or sum of a few numbers.

i? Feel free to write your answer as the
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(c) (2 poihts) List elements of the equivalence relation on {a,b,c,d, e}

determined by the partition {{a, b}, {c}, {d,

et}

(d) (2 points) If X is a set with n elements where n > 1, how many onto

functions are there from X to {0,1}7

1 optie j

¥

(e) (2 points) Give an example of a relation on X = {a,b,c} that is

reflexive and symrmetric but not transitive.
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3. Let X = 7Z x Zsq (i.e. ordered pairs of integers where the second integer
is positive), and define a relation @ on X by (a,b)Q(c, d) if ad = be.

(a) (8 points) Show that @ is an equivalence relation on X.

. 7 " o - et B Sy
Folg i £ 0 1y TULL (ol 06 s LT LD
I VYl vt B, [ LY > \ ‘ 1 i J
s P /B IPNE  BT
ot Dt By © Ty
In ) e
_ B 5 < ARy
o o T o Sl -
N : g y S 1 ’ :”j;f
S sat. ok @ T Symeb s G .
W
9 { $N T e

Vgl TAa < Lo,y o] L2 o

’ ~N A 3 §

{ { L L =7 b 7

kfd MUY, / Cwo < OC o

i

- 3y \‘ e g‘ﬂ e .
i =Ny - . o ‘ ’ Py
(Mo, Q{e0) 57 ad =l ©

i . o P
e R
RN 'S < < c
Ayanst e o (&) 1 AT o
; g
1 i 120
CA i - AT SV
, L
-
i ¢ ~ e e
(O,Clk_)kcr,c = 2 s l'S ’f\\
N e - s
(chﬂu?\u £) 7 cteode L= EX
~
s
RT P, (-8
ac=z
LIRS B v BN Tk hS P .
w 4 SHuh oo > ‘_7 !,f:} = (ieg & "
7 o = ne = { EYR AR 5
{ k_,/ = o i

: (b) (2 points) Give three different elements of [(2,3)]0-
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4. (10 points) Recall that the Fibonacci sequence { Fy, }52 is defined by £y =
Show that for n > 0,

0,F; =1, and for n > 2, F,, =

n—1 1 F —2-
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5. Let X be a set, and let P = {(A,B) € P(X) x P(X) : A C B} be the
set of ordered pairs (A, B) of subsets of X where A C B. Let {0,1,2}*

denote the set of functions from X to {0, 1,2}.
Define a function F : P — {0,1,2}* by for (A, B) € P the function
F((A,B)): X — {0,1,2} is defined by for z € X,

0 z€A
F((A,B)}(z)=41 z€Bandz g A.
2 z¢B

(a) (2 points) Let X = {a,b,c,d}. What is F(({a,d},{a,b,d}))? Re-
member your answer should be a function X — {0, 1, 2}.
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(b) (2 points) Again let X = {a,b,¢,d}. Find a pair (A, B) of subsets
of X with A C B so that F((A, B)) is the function g : X — {O 1,2}
defined by g(a) =1 g(b) = 1, g{e) = 2, g(d)y = 2.
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Question 5 continues on the next page. ..




Question 5 continued. ..

(c) (6 points) Show that for any set X the function F': P — {0,1,2}%
defined on the previous page is a bijection.
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This page has been left intentionally blank. You may use it as scratch paper. It will not
be graded unless indicated very clearly here and next to the relevant question.
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