DMb549 — Diskrete Metoder til Datalogi

Spergsmal 1 (8%)

Hvilke udsagn er sande?
Husk, at symbolet | betyder “gar op i”.

Which propositions are true?
Recall that the symbol | means “divides”.

Svar l.a:  Vn€Z:2n>n+2

Svar 1.b:  In€Z:2|(3n+1)

Svar l.c: dke€Z:VneZ:n=kn
Svar 1.d:  Jke€Z:VneZ:2|(n+k)

Svar l.e: VneZ:VkeZ:(n>kVk>n)

Sporgsmal 2 (3%)
Hvilket udsagn er sckvivalent med —(Vn € Z: n > 2n)?

Which proposition is equivalent to =(¥Yn € Z: n > 2n)?
Svar 2.a:  dn€Z:n>2n
Svar 2.b: dn€Z:n=2n
Svar 2.c:  dn€Z:n#2n
Svar 2.d: Vne€Z:n <2n
Svar 2.e: Vn€Z:n <2n
Svar 2.f:  Vne€Z:n>2n
Svar 2.g: dne€Z:n<2n
Svar 2.h: dne€Z:n<2n

Svar 2.1: VYn €Z:n=2n



Svar 2.j:  Vn € Z:n #2n

Spgrgsmal 3 (11%)
Hvilke udsagn er sekvivalente med —p A ¢7

Which propositions are equivalent to —p A q ¢
Svar 3.a:  —(pV —q)

Svar 3.b:  —(¢ = p)

Svar 3.c: —(p=¢q)

Svar 3.d:  (p@q) Agq

Svar 3.e:  (—-p=q¢)A—p

Svar 3.f:  —q¢=1p

Svar 3.g:  pV —q

Svar 3.h:  —(pVq)

Spgrgsmal 4 (5%)
Lad A, B og C vaere maengder. Hvilke udsagn er sande?
Let A, B, and C' be sets. Which propositions are true?

Svar 4.a: AUB=ANB

Svar 4b: A—-B=ANB

Svar 4.c: (ANB)—-C=(A-C)NB
Svar 4.d: (AUB)NC=(ANC)u(BNC)
Svar 4.e: (AUB)—A=RB

Spergsmal 5 (4%)

Hvilke udsagn er sande?



Which propositions are true?
Svar 5.a:  |{1000,1001}| = 2
Svar 5.b:  [{1,2,2,3}| =4

Svar 5.c:  Kardinaliteten af N x Z er N;.
The cardinality of N X Z is Ny.

Sporgsmal 6 (3%)
Lad f(z) = 2% og g(z) = 2z. Angiv den sammesatte funktion f o g.
Let f(x) = 2% and g(x) = 2z. Choose the composition f o g.

Svar 6.a:  (fog)(z) =
Svar 6.b:  (fog)(z) =2z + 22
Svar 6.c: (fog)(z) =
Svar 6.d: (o g)(z) =
Svar 6.e:  (fog)(z) =

Svar 6.f:  (fog)(z) =
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Svar 6.i:  (fog)(z)

Spgrgsmal 7 (4%)
Hvilke af nedenstaende funktioner er bijektive?

Which of the following functions are bijective?

Svar 7.a:  f: Rt - R*, f(z) =z



Svar 7.b:  f: R =R, f(z) =22
Svar 7.c: f:RT > R, f(z) =2*—2

Svar 7.d:  f: R =R, f(z) =2z —1

Sporgsmal 8 (2%)

Dette spgrgsmal og det fglgende handler om nedenstaende rekursive defini-
tion.

This question and the following concern the following recursive definition.

CL1:1

Qp = ap_1+2n —1, forn > 2

Angiv as.
Choose as.
Svar 8.a: 1
Svar 8.b: 2
Svar 8.c: 3
Svar 8.d: 4
Svar 8.e: 5
Svar 8.f: 6
Svar 8.g: 7
Svar 8.h: 8
Svar 8.i: 9
Svar 8.j: 10
Svar 8.k: 11



Svar 8.1 12

Svar 8. m: 13
Svar 8n: 14
Svar 8.0: 15

Spgrgsmal 9 (11%)
Betragt igen den rekursive definition fra forrige spgrgsmal:

Consider again the recursive definition from the previous question:

a1:1
Gy = Qp_1+2n—1, for n > 2

Denne opgave handler om at bevise, at a,, = n?, for alle n > 1.
Hvilke af nedenstaende muligheder udggr korrekte induktionsbeviser, inkl.
korrekte begrundelser?

This question is about proving that a, = n?, for alln > 1.

Choose the options that constitute a correct proof by induction, incl. correct
arguments.

Svar 9.a: Basis: aj =1=1%20gay=1+3 =4 = 22
Induktionsantagelse: a, ; = (n — 1)?

Induktionsskridt: For n > 3 geelder

an = (n —1)* 4+ 2n — 1, ifglge induktionsantagelsen

:n2

Svar 9.b: Basis: a; =1=120gay; =1+3 =4 = 22

Induktionsantagelse: a, 1 = (n — 1)?



Induktionsskridt: For n > 2 gaelder
py1 = ap +2(n+1)—1
=a,+2n+1
=Qp1+2n—1+2n+1
=an_1 +4n
= (n — 1)? + 4n, ifglge induktionsantagelsen
= (n+1)°

Svar 9.c:  Basis: a1 =1=12
Induktionsantagelse: a,_; = (n — 1)?
Induktionsskridt: For n > 2 gaelder
Upi1 = ap +2(n+1)—1
=a,+2n+1
=y 1+2n—1+2n+1
= Q,_1 +4n
= (n — 1)? + 4n, ifplge induktionsantagelsen
=(n+1)>

Svar 9.d: Basis: as =143 =4 =22
Induktionsantagelse: a,_; = (n — 1)?
Induktionsskridt: For n > 3 gaelder
an, = (n —1)? 4+ 2n — 1, ifglge induktionsantagelsen
= n2
Svar 9.e:  Basis: a; =1 = 12
Induktionsantagelse: a, | = (n — 1)?
Induktionsskridt: For n > 2 gaelder
an = (n — 1)+ 2n — 1, ifglge induktionsantagelsen

:’[’L2



Svar 9.f: Basis: a1 =1=1?
Induktionsantagelse: a, = n?

Induktionsskridt: For n > 1 geelder

any1 = n® +2(n+ 1) — 1, ifslge induktionsantagelsen
=(n+1)?

Svar 9.g:  Basis: a; =1 =12
Induktionsantagelse: a,; = (n + 1)?
Induktionsskridt: For n > 2 gaelder

an = (n —1)? 4+ 2n — 1, ifglge induktionsantagelsen

:n2

Svar 9.h:  Basis: a; =1 = 12

Induktionsskridt: For n > 2 gaelder

a, = a,_1 + 2n — 1, ifglge induktionsantagelsen

=Mn-172+2n-1

Spgrgsmal 10 (2%)

Dette spgrgsmal og det fglgende handler om matricerne A og B samt deres

produkt C' = A - B:

This question and the following concern the matrices A and B as well as

their product C = A - B:



Hvor mange rackker har C7

How many rows does C' have?

Svar 10.a: 1
Svar 10.b: 2
Svar 10.c: 3
Svar 10.d: 4
Svar 10.e: 5
Svar 10.f: 6
Svar 10.g: 9
Svar 10.h: 10

Sporgsmal 11 (3%)
Betragt igen matricerne A og B samt deres produkt C'= A - B:
Consider again the matrices A, B, and their product C' = A - B:

10
A:E?é} og B=1(0 1
1 2

Hvad er ¢q1, d.v.s. hvad star der i feltet, der ligger fgrste reekke og forste sgjle
iC?

Choose cq1, i.e., the number in the first row and first column of C'.

Svar 11.a: 0
Svar 11.b: 1
Svar 11.c: 2
Svar 11.d: 3
Svar 11.e: 4



Svar 11.f: 5

Svar 11.g: 6
Svar 11.h: 7
Svar 11.i: 8

Spgrgsmal 12 (10%)

Lad a,b,c € Z. Hvilke udsagn er sande?
Husk, at symbolet | betyder “gar op i”, og symbolet { betyder “gar ikke op

3

1.

Let a,b,c € Z. Which propositions are true?
Recall that the symbol | means “divides” and the symbol { means “does not
divide”.

Svar 12.a: 2|a A4|b = 2| (a+D)
Svar 12.b: at4 = at12

Svar 12.c: a|bAalc = a|3(b+c)
Svar 12.d: (a+0b)|c = alcAb]|c
Svar 12.e: a |4 = a|12

Svar 12.f: atb AN afc = atbe

Svar 12.g: 5 og 16 er indbyrdes primiske.

5 and 16 are relatively prime.

Spgrgsmal 13 (6%)
Hvilke udsagn er sande?

Which propositions are true?
Svar 13.a: 6 =31 (mod 5)

Svar 13.b: —3 =7 (mod 5)



Svar 13.c: 3 =3 (mod 5)
Svar 13.d: —6 =6 (mod 5)
Svar 13.e: 5a =5b (mod 7) < a =0 (mod 7)

Svar 13.f: 4 =40 (mod 5)

Sporgsmal 14 (3%)
Hvilke tal er lgsninger til kongruensen 3z = 3 (mod 6)?

Which numbers are solutions to the congruence 3z = 3 (mod 6) ?

Svar 14.a: 0
Svar 14.b: 1
Svar 14.c: 2
Svar 14.d: 3
Svar 14.e: 4
Svar 14.f: 5
Svar 14.g: 6
Svar 14.h: 7

Sporgsmal 15 (3%)
Hvor mange lgsninger mellem 0 og 119 har folgende kongruenssystem?

How many solutions between 0 and 119 does the following system of congru-
enses have?

r=1 (mod 2)
r=2 (mod 3)
r=4 (mod 5)

10



Svar 15.a: 4
Svar 15.b: 0
Svar 15.c: 1
Svar 15.d: 2
Svar 15.e: 3
Svar 15.f: 5
Svar 15.g: 6
Svar 15.h: 7
Svar 15.i: 8
Svar 15.3: 9

Svar 15.k: 10
Sporgsmal 16 (4%)

Angiv den transitive lukning af relationen R = {(a, b), (b, a), (b, ¢), (¢, d), (¢, e)}.
Choose the transitive closure of the relation R = {(a,b), (b, a), (b, ¢), (¢,d), (c,e)}.

Svar 16.a: {
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SH

Svar 16.b:  {

Svar 16.c: {
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Svar 16.d: {(a,b), (b, a), (b,c), (c,d), (c,e)}
Svar 16.e: {(
(

Svar 16.f:  {
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Svar 16.g: {(a,a), (a,b), (a,c), (a,d), (a,e), (b,a), (b,b), (b,c), (b,d), (b,e), (c,d), (c,e)}

Svar 16.h: {(a,a), (a,b), (a,c), (b,a), (b,b), (b,c), (b,d), (b,e), (c,d),(c,e)}

Sporgsmal 17 (8%)

Betragt nedenstaende relationer pa meengden {a, b, c}.
Hvilke af relationerne er sckvivalensrelationer?

Consider the following relations on the set {a,b, c}.
Which of the relations are equivalence relations?

Svar 17.a: {(a,a

Svar 17.b: {
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Svar 17.c: {
Svar 17.d: {
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Svar 17.e: {

s
Q

(
(
(
(
(
(

Q
Q
~— ~— ~— ~— ~ ~—
—~ —~ —~ —~ —~ —~
Q
=

Svar 17.f: {

Spgrgsmal 18 (10%)
Hvilke udsagn er sande?

Which propositions are true?

=1
Svar 18.a: Raekk — k .
var a xX c1 ; 100n onvergerer

=1
The series Z 18 convergent.
— 100n

10 1 n 1
Svar 18.b: Z <—> =1—-—
— 2 1024

99

Svar 18.c: Reekken Z (—
— 100

n
> konvergerer.
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— /99\"
The series Z (m) 18 convergent.
n=1

2

n
10n + 5

Svar 18.d: Fglgen konvergerer.

TL2

10n+5

4 1
Svar 18.e: lim L =
n—oo 2n + 1/n

The sequence s convergent.

2
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