Logika in mnozice: 1. izpit
6. februar 2014

Cas resevanja je 120 minut. Vse odgovore utemeljite. Veliko uspeha!

1. naloga (25 tock)

Vsako od naslednjih stirih trditev o naravnih $tevilih prevedi v naravni jezik in zanjo ugotovi,
ali je resnic¢na.

a) VxeN:JyeN:x<y
b) VyeN:JxeN:x<y
c) dxeN:VyeN:x<y

d) dyeN:VxeN:x<y

Naslednje trditve prevedi! v jezik predikatnega ratuna (pazi na postavljanje oklepajev):
e) Nobeno naravno Stevilo ni manjse od samega sebe.

f) Za poljubna tri naravna Stevila velja: ce je prvo Stevilo manjse od drugega in je drugo Stevilo
manjse od tretjega, potem je tudi prvo Stevilo manjse od tretjega.

g) Za poljubni dve naravni $tevili velja: ¢e je prvo $tevilo manjse od drugega, potem drugo Stevilo
ni manjSe od prvega.

2. naloga (25 tock)

Ce je sklep veljaven, ga dokazi, sicer ga ovrzi s protiprimerom.
a) p=>q,r=>s,pVri=qAs

b) pvg=>r,r=>svt,t=>u,(svu)l=p

c) p=>q,gqVr,sVr=>plEpor

3. naloga (25 tock)

Dana je mnozica A ={a,b,c} in dvomestna relacija
R ={(a,0),(b,b),(b,c),(c,a)}

na elementih mnozice A.
a) Izratunaj R3.
b) Izratunaj R?014.

¢) Izratunaj R*.

d) Izratunaj RoR™ 1.

4. naloga (25 tock)

Naj bo A poljubna mnozica, (I, <) poljubna delno urejena mnozica in f : A — I poljubna preslikava.
Na mnozici A vpeljemo relacijo

xspy S5 @) < f).

Dokazi, da je <¢ relacija delne urejenosti natanko tedaj, ko je f injektivna.

Ltokrat ugotavljanje resni¢nosti ni potrebno



Logic and Sets: First Exam
February 6, 2014

You have 120 minutes to complete your solutions. Justify your answers. Good luck!

Problem 1 (25 points)

Translate the following four statements about natural numbers into natural language and de-
termine which of them are true.

a) VxeN:JyeN:x<y

b) VyeN:3xeN:x<y

c) dxeN:VyeN:x<y

d) dyeN:VxeN:x<y

Translate? the following statements into the language of predicate calculus (be careful with pa-
rentheses):

e) No natural number is less than itself.

f) For any three natural numbers, if the first number is less than the second and the second
number is less than the third, then the first number is less than the third.

g) For any two natural numbers, if the first number is less than the second, then the second
number is not less than the first.

Problem 2 (25 points)

If the inference is valid, prove it, otherwise construct a counterexample.
a) p=>q,r=>s,pVri=qAs

b) pvg=>r,r=>svt,t=>u,(svVu)E=-p

c) p=>q,gqVr,sVr=plEpor

Problem 3 (25 points)
The set A ={a, b, c} and the binary relation

R ={(a,0),(b,b),(b,c),(c,a)}
on the elements of A are given.
a) Compute R3.
b) Compute R2014,
¢) Compute R*.

d) Compute RoR™1.

Problem 4 (25 points)

Let A be an arbitrary set, (I,<) an arbitrary partially ordered set and f : A — I an arbitrary
mapping. We define the following relation on the set A:

x<py S5 @) < f).

Prove that < is a partial order if and only if f is injective.

2this time you don’t need to determine which statements are true



