MCQ Printer friendly version

01017 E23 Exam Discrete
Mathematics

Der anvendes en scoringsalgoritme, som er baseret pa "One best answer"
Dette betyder fglgende:

Der er altid netop ét svar som er korrekt

Studerende kan kun valge ét svar per spgrgsmal

Hvert rigtigt svar giver 1 point

Hvert forkert svar giver 0 point (der benyttes IKKE negative point)

The following approach to scoring responses is implemented and is based on "One best answer"
There is always only one correct answer
Students are only able to select one answer per question

Every correct answer corresponds to 1 point
Every incorrect answer corresponds to 0 points (incorrect answers do not result in subtraction of points)
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Definef(n) = Y _o k*.
It is possible to prove by induction that f(n) = w holds for all nonnegative integers n.

By choosing 4 of the following 8 text fragments and putting them in the correct order, a proof by induction for the above
statement can be created.

n(n+1)(2n+1)

A) To prove the induction step, we assume that f(n) = 5

fln+ 1) = HEEDFDEEDED hoids foralln € N,

foralln € N. We now prove that

B) We prove the statement by induction. The base caseisn = 0. Forn = 0, we see thatf(n) = 2220 k? = 0and also

that n(nH)éan) = O'(0+1)6(2'0+1) = (. This proves the base case.

C) We have that
n+1

fn+1) = Z K2
k=0
=f(n) +(m+ 1y
= nn + 1)6(2n +1) + (n + 1) by the induction hypothesis
n(n+ DQ2n+ 1)+ 6(n + 1)°
6
(n+ DnQ2n+ 1)+ 6(n + 1)]
6
(n+ D[2n° + Tn + 6]
6
(n+ Dl(n+2)2n + 3)]

6
_ m+ D+ D+ DHRE+1D)+1)

which is what we wanted to prove. This concludes the induction step.
D) We have that
n
foy =Y &
k=0
=f(n+1)— (n+ 1)

1 D+ D2 D+1
= (at D@+ D+ D+ D+ D —(n+1)7 by the induction hypothesis

6

_ (n+ D +2)2n+3) - 6(n + 1)?
6

_ (4 DI(n+2)2n+3) = 6(n+ 1)]
6

_ (n+ D[2n* +n]

B 6

_n(n+ H(2n+1)

which is what we wanted to prove. This concludes the induction step.

E) To prove the induction step, we assume that f(n) = w holds for some n € N. We will now prove that
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under this assumption, f(n + 1) = ("+1)(("+1)+61)(2("+1)+1) .

F) We prove the statement by induction. The base caseisn = 1.Forn = 1, we see that f(n) = Zi:o k* = 1 and also

that "("H)éznﬂ) = 1'(1+1)6(2'1+1) = 1'?)3 = 1. This proves the base case.

G) The statement now follows from the principle of mathematical induction.

H) To prove the induction step, we assume that f(n + 1) = ("H)(("H)-;UQ("H)H) holds for some n € N. We will now

prove that under this assumption, f(n) = w.

Select the
correct A B C D E
answers

The first text

fragment of O O @) O O O O O
the proofis

part

The second

fragment is O

The

third fragment
is

The

fourth fragment O @) O @) O O O O

IS
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For each of the following values of n, determine the multiplicative inverse of n (mod 6) or indicate that it does not exist.

Select the correct answers

Does not exist 0 1 2 3 4 5

n=20
O O O O O O O

n=2
O O O O O O O

=5
! O O O O O O O
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Define the function f(n) for integers n > 3 recursively asf(3) = 1 andf(n) = %(;1—2) + f(n— 1) forn > 3. Which

of the following functions defined on integers greater than or equal to 3 are equal to f?

Choose one answer

O (3)

O Al whereA = {(ki.k)lki,ko € Z* Ny < ko < 1}

(O Noneofthese

O #(n’ —6n* +10n-6)

O 5(39n" = 1687n° + 30555n° — 3002651 + 17280760 — 5819338n* + 10607180n — 8064000)

(O The number of ways to choose 3 things from a set of size n where the order does not matter

O r

6
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Consider the following system of congruences:

x =2mod 3
x =3 mod>5
x =5mod7

Indicate the set of all solutions to the above system of congruences.

Choose one answer

O {105+30k |k € Z}

{30+ 105k | k € Z}

{243k | ke ZYU{3+5k| ke ZYU{5+Tk| ke Z}
{30+ 7k | ke 7}

None of these

{10 + 105k | k € Z}

O O O OO0 O

(68 + 105k | k € Z}
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Consider the following statement:
"Given any two distinct real numbers, there is a real number which sits strictly between them."

Which of the following formulas written in predicate logic is a correct formalization of the above statement?

Choose one answer
(O Noneof these

O VxeRVzZERIYERKx<y<zVz<y<2)
O eRWeERVZERK#z> (x<y<zVz<y<X)
O FeRZZeERVYERMKX<y<zVZ<y<X)

O WeRVZERx#z-(TYERMKXx<y<zVIyER(EZ<y<X))
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For each of the following, determine whether it is surjective/injective, or not a well defined function.

Select the correct answers
Not a well defined ~ Well defined but ~ Surjective butnot  Injective butnot  Both surjective and

function neither surjective injective surjective injective
nor injective
f N — Ngivenbyf(x) =x+1 o o o o o
f:Z—»Ngivenbyf(x)={ixzx_l giig 0O O o) 0O 0O
f:Z—»Ngivenbyf(x)z{ixz;l giig @) O @) O O
f N — Ngivenbyf(x) = 5] o o o o O
f N — Ngivenbyf(x) = x! O O O o o
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Given a universal set U, which of the following sets are equaltoA N (B U C)?

Choose one answer
(O None of these

O AnBUO)-U
O ZH(EUE)
O AUBNC)

O WU-AnB)NU-ANO)
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Ifa, b, and c are positive integers such that a|bc, then which of the following must be true?

Choose one answer

O ged, c)|a

(O None of these
If bis prime, then a|b or a|c.
allem(b, c)

If gcd(a, b) = 1thenalc.

O O O O

alboralc
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Ifa = b mod m, for positive integers a, b, and m, then which of the following must be true?

Choose one answer
(O Noneof these

O a-b=m
(O Thereexists,t € Z suchthatsa +th = m.
O ml|(a+b)

O a=km+bforsomek € Z
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Leta and b be positive integers and let d = gcd(a, b) and m = lcm(a, b). Then which of the following are true?

Choose one answer

O lem(mn,d) = ab
O ab=md

ab|m

None of these

gcd(d,m) = 1

O O O O

There exist s, t € Z suchthatsa +tb = 1.
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Let n be a natural number. Then which of the following are true?
Choose one answer

O n’ > n for infinitely many n
None of these

n® > nforalln

O O O

n? > nforalln
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Consider all permutations of abcde.

Select the correct answers

36 42
How many do not contain abc?

O O
How many contain ab or bc?

O O
How many contain ab or bc but not abc? o
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The coefficient of)c7y2 in(2x + 3y)9 is
Choose one answer
O 293¢
237
None of these
210310
28310

2839

O O O O
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The number D¢ of derangements of 6 elements is

Choose one answer

O 250

None of these
300
265

6! —51+41—31+21— 1!

O O O OO0

280
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The number of edges in the 4-cube graphis

Choose one answer
O %

25
None of these
16

20

O O O OO0

30
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2" ! equals
Choose one answer

O Ti (P
O TS (M)
O X2t

O X52*

(O Noneof these
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Considertheset {1,3,5,7,9, 11, 13, 15}. How many numbers must be selected to guarantee that some of them add
up to 167

Choose one answer

(O None of these
O 6
O 4
O 5
o7
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For each relation on the set of four distinct elements a, b, ¢, d below decide which property it has.

Select the correct answers

reflexive symmetric antisymmetric transitive none of these
{(a.D), (. a).(b,c).(c.b).(c.d),(d, a), (a,d)} o o o o o
{(@,a),(b.D).(c,c).(d.d).(c.d), (d.c), (b,c)} o o o o o
{(@, D), (b, 0).(c.d).(a.0)} o o o o 0
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LetA betheset {1,2,...,80}.

Select the correct answers

How many subsets of A have size precisely
20.

How many subsets of A have no element
greater than 60

How many subsets of A have an even
number of elements.
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Suppose 6 people A,B,C,D,E,F are seated around a round table (where rotating the entire seating arrangement counts as
a different arrangement).

Select the correct answers

6!—12-41 6! - 5! 6! —6-4! 6!/5 None of these
In how many ways can they be seated such that Aand B are
not seated opposite to each other? O O O O O
In how many ways can they be seated such that Aand B are
not seated next to each other? O O O O O
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Euclidean Algorithm for Polynomials

Below are the results of running the Euclidean algorithm on the polynomials N(x) and M (x). Here, R;(x) denotes the remainder found in the
k™ step of the algorithm.

k ‘ Rk(:c)
1| —222—-6z+8
2 62 — 62

3 0
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What is the greatest common divisor of N(x) and M(x)?

Choose one answer
(O Noneof these

O -2x2—6x+8
O 62x-62

00
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How many common roots do N(x) and M(x) have?

Choose one answer

O 2
Oo
O1

(O None of these
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