Math 61-1 Midterm 1 version a

YICHEN LYU

TOTAL POINTS

37.5/50

QUESTION 1

Multiple Choice 10 pts

11 0/2
+ 2 pts Correct (b)

v + 0 pts Incorrect

12 2/2
v + 2 pts Correct (b)
+ 0 pts Incorrect
+ 2 pts Correct (d)

13 2/2
v + 2 pts Correct (a)

+ 0 pts Incorrect

14 2/2
v + 2 pts Correct (a)
+ 0 pts Incorrect
+ 2 pts Correct (d)

15 0/2
+ 2 pts Correct (a)

v + 0 pts Incorrect

QUESTION 2
Short answer 10 pts

21 2/2
v - 0 pts Correct

22 0/2

v - 2 pts Incorrect

23 2/2
v - 0 pts Correct

Page 1

24 0/2

v - 2 pts Incorrect

25 2/2
v + 2 pts Correct (5050)
+1 pts 1+2+...+100
+1 pts n(n+1)/2

+ 0 pts Incorrect

QUESTION 3

3 Fibonacci numbers 10/10
v - 0 pts Correct

QUESTION 4

Rationals 10 pts

4.1 Equivalence relations/8

v - 3 pts Incorrect/no proof of transitivity

4.2 Equivalence classes 2/2
v - 0 pts Correct

QUESTION 5
Pairs of subsets 10 pts

5.1 Example of the function 2/2
v - 0 pts Correct

5.2 Example of the subsets 1.5/2

v - 0.5 pts the empty set shouldn't have brackets

around it

5.3 1t is a bijections5/6

v -1 pts Issue in surjectivity

You must show how given any function you can

find a set yielding that function
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1. (10 points) Circle the correct answer (only one answer is correct for each
question) (Y

N

g

L. Ef:X—>Yandg:Y — Z are functions and go f is a bijection,
then:

(a) f must be onto -
(b) f must be one-to-one and g must be onto

¢) g must in one-to-one
/(d)) f and g must both be bijections

9 “PKe relation on the integers defined by zRy if z —y is odd is:

a) reflexive, but not symmetric or transitive

&symmetric, but not transitive or reflexive
(c) symmetric and transitive, but not reflexive
(d) an equivalence relation

3. If f : X — Y is an one-to-one function and ¢ : Y — Z is an onto
fu?ction, then g o f is necessarily:

not necessarily one-to-one or onto ;:f :
(b) one-to-one
(c) a bijection
(d) onto
A For X a set with n elements, how many relations are there on X that
are both partial orders and equivalence relations? -
a) gxactly 1
(b) more than n =
(¢) more than 1 and less than n
(d) exactly n
5. The function f : {a,b}* x {a,b}* — {a,b}* (X is the set of strings
in X) defined by f((a,8)) = af is:
(a) onto but not one-to-one g B D
(b) one-to-one but not onto ’
/Eﬂjneither one-to-one nor onto

d) onto and one-to-one



9. In this question write down your answer, no need for- any justification.

(a) (2 points) List elements of the equivalence relation on {a,b,¢,d, e}
determined by the partition {{a,b},{c},{d,e}}-
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(b) (2 points)' Give an example of a relation on X = {a, b,c} that is
reflexive and symmetric but not transitive. -

R={1a.a), b)),

(c) (2 points) Give an example of a functions f:X—=Y,g:Y—Zso
that g is onto but g o f is not onto. f /65;
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(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}? 20— 7
}

n

41

(e) (2 points) What is $190 47 Feel free to write your answer as the

product or sum of a few numbers.
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3. (10 points) Recall that the Fibonacci sequence { Fy, }72, is defined by Fp =
0,Fi = 1, and for n > 2, F, =

1 + Fp—o. Show that for n > 0,
Z?:O—Fi = Fh+2 — 1.
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4. Let X = 7Z X Zsg (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 Q is an equivalence relation on X.

D for Yo eZ ows TotEss
ab=bs O Q)R (Bb) T alwyl e

Tty refladec

')

L wa,ceB 074 b,d e

’# (G b)) @ (cd) , od=be=cb=da
THN {\ C. d) Q !L Q {” € R} At

\\ Fyt "{ﬂ'l/‘

©

. ca%cjve €L ond Apvf €20

(b) (2 points) Give three different elements of [(2,3)]q

,6,a), (&/2




5. Let X be a set, and let P = {(A4,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 (4, B) € P the function
F((A,B)): X —{0,1,2} is defined by for z € X,

0
F((A4,B))(z) =41

2

(a) (2 points) Let X = {a,b,c,d}.

z€A
rcBandxz g A.
r¢ B

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,c,d}. Find a pair (4, B) of subsets

of X with A C B so that F((A, B)) is the function g : X — {0,1,2}
defined by g(a) = 1, 9(b) = 1, g9(c) = 2, 9(d) = 2.
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Question 5 continues on the next page. ..



Question 5 contimued. ..

(c) (6 points) Show that for any set X the function F': P — {0 1,2}*
defined on the previous page is a bljectlon
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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.



" 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.



