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o "This exam has 4 questions, for a total of 36 points.

Please print your working and answers neatly.

Write your solutions in the space provided ghowing working.

e Indicate your final answer clearly.
of a page or on the blank pages found at the back of the booklet however

You may write on the reverse
clearly indicated.

these will not be graded unless very
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Please notel The following two pages will not be graded. You must indicate your answers here for them to
be graded!

Question 1.

Part |A|B|C|D
(a) |X
(b) | *
(c) A
(d) X
(e) ”
(f) X




y
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1 Sack of the following questions has exactly one correct answer. Choose from the four options presented
o oeach cese. No partial paints will be given.
@ (2 poimes) Let X = {1L.2.3}, then R= {{1.3). (22, (3 1)} ie
@ brective
B reflecve
C. sotisymmetnic
D. pek symmetnic

2 paines) Let X = Zy; = {0.1.2.... }. Define an equivalence relation R on X by:

’t:l"

=Ry if x — y is divisible by 3.

hen the persition Py sssociated to the relation Ris:

@%m@ 36 B LT (258 .Y

B. Pz={{0.2.4...} (13,5, -1

C. Pz = {{0}. {1}‘{2} 2

D. Pz = {{0.0).(0.3). 3m .(3.3).(3.6).(6.3)
(L1D.(1L49.& 1. 4. -ﬂ 4 ‘)(. AY; ;g
(2.2), (2.5).(5,2).-- -, (5.5). (5.8)(8,9) ..

{¢} (2 points) Define a pertition P on {0.1,2,3} by
P = {{0}.{1,3}.{2}}-

Let R be the associated equivalence relation on {0,1,2,3}. Then
A R ={(0.0),(1.3),(3.1), (2,2)}

B. R= = {{0}.{1.3}.{2}}
Rp = {{0.0).(1.1).(2.2),(3.3).(1,3). 3, 1)}

D. B> ={0.1,2.3}
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(d) (2 points) Let X = {0,1,2,3}. For aset Y denote by P(Y) = {8|8 is a subset of Y} the power set
of X. Then
A [P(X xX)|=2-16 _
B. |P(X x X)| =28 \‘)ﬁvx)/: j b
[P(X x X)| = 216
D. [P(X x X)|=2-8 r
A
\ P [Xx)c) .

(e) (2 points) Let n > 1 be a positive integer. Then

Ll

is equal to
nn{n+l
A. ornintl)

gnon+l

. (2n)!
@2” -nl

(f) (2 points) Let X = {a,b}. Denote by X 2% the set of all strings over X of length bigger or equal
than three and by X* the set of all strings over X. Then
A |X* - X323 =5 X 53
B. |X*-X2%|=6 X = X =z X
©) X - X2 =7
D. |X* - X2%| =8

o'l
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2. In the following questions, simply write down your answer. There is no justification needed. Do not
simplify expressions as 24,6!, C(n,r),....

(a) (2 points) Determine the number of 7-bit strings starting in 1010.

3
£

(b) (2 points) Determine the number of 7-bit strings ending in 1010.

P rd

A

(¢) (2 points) Determine the number of 7-bit strings starting in 1010 or ending in 1010.

2 r1
7 +1

(d) (2 points) You have three friends: Rocco, Gina and Hans. And you have seven different sweets: a
popsicle, a piece of apple pie, a chocolate bar, a Berliner, a jelly doughnut, a marshmallow and a
lemon drop.

You want to give two sweets to Rocco, three to Gina and two to Hans. In how many ways could

you do this? w
s
e RS g8 6os

'}’Oh' drderiny ok fowds 1)

7

edendunt . 20712 -

(e) (2 points) Let X = {1,2,3,4,5}. Determine the number of elements of the following set

{518 is a subset of X and |S| = 3}.



/

UCLA: Math 61 Midterm 1 Version A Winter, 2018

3. (6 points) Prove by induction that
n

Z(zz‘ —-n)=n

i=l

for any integer n > 1.
n+1

Hint: Use "
Z(Qi —(n+1) = (2(21‘ - n)) - (n+1). ()k J

=1

igC\S( Ca
Jit: o
. (-

2 ()= 2@ = v
T \/
T "\‘A“\&h‘or\ ﬁm i
N
AN CCwmy 2 (2:‘“| =N }/l\eﬂ_‘
e
A+l N4!
2 (Gefad) 2| S Q| = (w) = nc (o) = |
= / L'Z\ 7‘
[} (k’ ‘h) v mpNon
Sff\(( o1 S{’A*CM@A* v/ fh\,\L J\r N= | , nr\i(

Yl\ﬂ shabtmpnl  bolng  frey (q{ WA 72 w /e fYee For

| |'r\J~——L Fren Choderm entk o/ )V‘*'"( {;( o A N 2
7 4 ,\\l ),

N+
/

n€ 7.
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4. Answer the following questions, justifying your answers. (If an answer is Yes, explain why. If an answer

is No, give a counterexample.)
(a) (2 points) Define f: R —= Ryo,2 — %, Is f surjective?

es. b’\/é RZU, ;)x"—”i st. x%. v,

G e ,..%)_/"

(b) (2 points) Let X,Y, Z be sets. Then

XN(Yuz)=(XnY)uZ

b X=F, 9 {1}

No.
xn(yve) = #
XOY)ve = 13 / g#{li g

(¢) (2 points) Let X = {1,2,3} and ¥ = {a,, ¢}. Is there a bijective function f : X — Y?

Jes. S wemple, b 2 8000), (v, (2 cJ}

/

,2} be the alphabet. Let o and B be strings over X. Is

(d) (2 points) Let X = {a,b,¢,
aff = Ba?
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T s i deeer #F mmemtavalc D Yoo A B T & BCEInh 1B T will mot be graded mnless
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