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1. (8 points) Circle the right answer. You do NOT need to justify your answers:
. : r'S:
(a) (1 point each) True / False: Consider the following relation o0 the set Z of intege

Ry <<= gz=y=0

Then:

R 1s reflexive T /®
@/ F
@Y F

@y F

R is symmetric
R is antisymmetric

R is transitive

(b)(2 points each) Multiple choice: Consider the sequences @ and b defined by
an: =Vt -t

n = (—1)“, bn = (_1)n+1
hn.l That K -

for n > 1. Then:
(,Kf a is a subsequence of b, but b is not a subsequence of a
(87 b is a subsequence of a, but a is not a subsequence of b

(@a and b are subsequences of each other

@;a is not a subsequence of b, and & is not a subsequence of a

In how many ways can we distribute 50 identical cookies to 7 distinct people, such that
every person gets at least 2 cookies? :

36! 36! 421
A 7rog B a0 ©) 738 61 - 361"




. th}EZ points each) Write down the answer to each questioﬂ. You do N06T|n2’e((61 ;;)

justify your answers. oY ; 6! 4

e rs. Also, you do not need to simplify expressions such as 2%, 0% )
However, the answer should be in closed form, not ag a summation:

(a) Consider the relation R from X = (1,23} to Y = {2, 3,4} given by

BRy &=k T <Y

“Write down the matrix of R.
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O (b) Consider a string of length n, made of n distinct letters. How
it have? ‘

many substrings does

| (c) Consider a sequence of length n, made of n distinct letters. How many subsequences

‘)_ does it have? -
Consecudive
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(d) Calculate the sum

ters of the English alphabet,
her letters are repeated.
h strings are there?

(e) Consider the strings of length 10 made from the 26 let
such that they contain exactly three A’s, exactly three B’s, and 10 ot

(An example of such a string is BQW ABAAX B)M.) How many suc

Mm’-"
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(f) Consider the strings of length 10 made from the 26 letters of the English alphabet,
such that they contain at least one A and at least one B. (An example of such a string is
RTTADBLBBR.) How many such strings are there?
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of ¢ )
* Onie-to-one (injective) function.
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answer 1s Y ES, explain why. I 28 questions, fyjly justifying your answers. (If an

Suppose we hay : 0 aNSWer is NO g
e funct . ) Bive a counterexample. )
/\ () (3 poi 1OnsgiX_)Ya‘ndfﬁY—)Z,v\rithcompos;itionf<>g:X—-->Z.
N L X' points) If f o g s one-to-one, does f have to be one-to-one?
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G ' (c) (3 points) If f and g are one-to-one, does f o g have to be one-to-one?
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4. (10 Points) Prove by inductjoy, 00 1 {4,
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K Tout of 8 points

2 _ 5 lout of 12 points

3' S |out of 10 points
\ 4 \ i O \ out of 10 points

\ Total . 14 ‘out o@




