BMETE92MC15 Correction Exam for Midterm 1 8 December, 2015

No books allowed. Do not share notes. In order to receive the total score, you must show
your work and explain your detailed reasoning, except on the ”short answer” questions. You
have 90 minutes to complete the test. Adding notes from history or informatics results extra

points up to +6.

1. (6 points) Prove — by the method of truth tables — that the following inference
rule is valid ("composition rule for alternation”).
(A= B)V(A=C)
A= (BVvC(C)

2.  (24+2+2 points) Determine the quantificational or propositional logical
structure of the following sentences and translate them to the symbolic language
of logic. Mine the parantheses.

a. ,Minden srac felnéz egy szakszofonosra.”

b. ,Van olyan véros, ahol az utcan mindenki jarja a tdncot.”

c. ,Alfonz is megirja a zh-t, ha nem késziil el a beadandoval.”

3. (6 points) Prove — by the technique of Venn diagrams — that the following
argument is valid.

1. A dzsedik koziil valaki torolte a bolygo koordinatéit az adatbéazisbol.
2. Aki nem to6rolte a koordinatakat, az nem jart a dzsedi templomban.
3. Aki nem jéart a dzsedi templomban, az nem dzsedi.

Van valaki, aki jart a dzsedi templomban.
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4. (6 points) Show that log;;2 is not a rational number.

5. (6 points) Prove by mathematical induction that for every positive integer
n the expression 9™ —2" isdivisible by 7 (thatis 7|(9" —2") for every
nezZh).

6. (2+4 points) Decide whether the following claims are true or false. (If it
is true, prove it, if it is false, then prove it or give a counterexample.)

a. (AUB)N A=A, for every set A and B .

b. All the natural numbers from 1 to 11 are written on a blackboard. At
each step of the process two of the numbers are erased and the difference
(always a positive number) of the couple is written instead. It is possible
that, after the erasure of the last couple, the process results 2.
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7. a) (1+1+1 points) Let o be the following relation in P({1;2;3;4;5}) X
P({1;2;3;4;5})
HoK < HCK  ((H,K)eP({1;23;4;5}) x P({1;2;3;4;5}))

(P(S) denotes the set of all subsets of the set S. H is a subset of S, if every
member of H is also a member of S.) Write the right answer into the square

(rue or alse).

o is symmetric

o is antisymmetric

o is transitive

b) (14+1+41 points) Let ¢ be the following relation in R x R
1
Ty & S =< ((z,y) e R xR)

y2

Write the right answer into the square (rue or alse).

the domain of g is (0, +00)

o is a function of z

o is injective




