UCLA: Math 61 Midterm 1 Version B . Winter, 2018

Please note! The following two pages will not be graded. You must indicate your answers here for them to
be graded!
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1. Each of the following questions has exactly one correct answer. Choose from the four options presented

in each case. No partial points will be given.
(a) (2 points) Let X = {0,1,2,3}. For a set Y denote by P(Y) = {S|S is a subset of Y} the power set
of X. Then
A PXxX) =216
B. |[P(X x X)| =216
C.  PXxX)=2-8

@P(XxX) = 2P
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(c) (2 points) Define a partition 7 on {0,1,2,3} by
P = {{0},{1,3},{2}}.

Let Rp be the associated equivalence relation on {0,1,2,3}. Then
A Rp={(0,0),(1,1),(2,2),(3,3),(1,3), 3,1}
(B)Rp ={(0,0),(1,3),(3,1),(2,2)}

C. Rp = {{0},{1,3},{2}}
D. Rp ={0,1,2,3}



- UCLA: Math 61 Midterm 1 Version B Winter, 2018

e ———— e

}’K (d) (2 points) Let X = {1,2,3}, then R = {(1,3),(2,2),(3,1)} is

\ not symmetric
\B\reﬁexive 7

C. pijective
. antisymmetric

(e) (2 points) Let X = {a,b}. Denote by X2° 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*-X23=5
B. I X*-—X23|=6 ab
QCDJDX*—X?-3 =7 b o
| X*—=X23| =8 o 0
b b
(\
1

/

(f) (2 points) Let X =Z>p ={0,1,2,...}. Define an equivalence relation R on X by:

* r Ry if x — y 1s divisible by 3.

Then, the partition Pg associated to the relation R is:
Pr ={{0,3,6,...},{1,4.7,... },{2,5,8,... }}
B. Pr=1{{0,2,4,...},{1,3,5,...}}
G~ Pr = {{0}7{1}7{2}=°'°}
JPr = {(0,0),(0,3). (3,0)...,(3,3),(3,6),(6,3),...
(1,1),(1,4),(4.1)...., (4,4),(4,7)(7,4),...,
(2,2),(2,5).(5,2),...,(5,5),(5,8)(8,5)...}
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9. (6 points) Prove by induction that )
Z(Zz-n)::n 16’") “ o}
i=1 o
for any integer n 2 1.
Hint: Use " o
Z(Zi —(n+1)= (Z(Zz ~n)| - (n+1).
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3. In the following questlons, simply
sImp
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write down your answer. There is no justification needed. Do not

lify expressions as 24 61,C(n,r),..

(a) (2 points) Let X =1{1,2,3,4,5, 6} Determme the number of elements of the following set

.
/\a
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{S| S is a subset of X and S| = 4}.
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(b) (2 points) Determine the number of 5-bit strings startmg in 101.

Do OO

(c) (2 points) Determine the number of 5-bit strings ending 1n 010.
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sine the number of 5-bit strings starting

(d) (2 points) Deterr
~ov’ulap

e three friends: Rocco Gina and Hans. And you have seven different sweets:

(e) (2 points) You ha
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? |
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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.) | |
1‘;’ ) (Zglpoints) Let X = {a,b,¢,..., z} be the alphabet. Let a and § be strings over X, Is
a

af = Ba’

(b) (2 points) Let A, B, C be sets. Then
MO | “0' An(BUC’)=(AﬂB)UC.
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(c) (2 points) Let X = {1,2,3,4} and ¥ = {a,b,c,d}. Is there a bijective function f: X — X
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(d) (2 points) Definé f : R — R>g,z — z~. Is f surjective. 99 ( S 5; /
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