TMA4140
DISCRETE MATHEMATICS
NTNU, H2022

EXERCISE SET 1

Exercise sets are to be handed in individually by each student using the OVSYS
system. Each set will be graded (godkjent / ikke godkjent). To get an exercise set
approved you are required to have solved correctly at least 70% (providing detailed
arguments/computations).

To be admitted to the exam in December (15/12/), you must have at least 4+4 set
out of the 12 assignments approved. At least 4 of the approved exercises sets must
be from the first 6 sets, and at least 4 must be from the last 6 exercise sets.

You are asked to pay attention to the quality of presentation, in particular, the cor-

rectness of mathematical notation and formalism.

Exercise 1. Which of the following sets are non-empty?

(1) Ay ={ala € N,2a + 7 =3}
(2) Ay = {ala € Q,a® + 7 =6}
(3) Az ={ala € Z,3a+5 =9}

Exercise 2. Let U = {1,2,...,9,10} and A; ={1,2,3,4,5}, Ay = {1,2,4,8}, A3 ={1,2,3,5,7},
Ay =1{2,4,6,8}. Compute

4) By = (A1 UA2) N A3

(

(5) By = A1 U (AaN Ajg)

(6) Bs = (A1 U Ay) — (As N Ay)

(7) By = (A2 — A3) — Ay

(8) Bs = Ay — (A3 — Ag)

Exercise 3. For sets A1, Aa, prove or disprove the following equalities:
9) P(A1 U Ay) = P(A;)U P(As9)

(10) P(A1 N Ay) = P(A1) N P(As2).

Exercise 4. Show for any sets A1, As, As the set equality
A1 UAy = (A1 — Ao) U (A — A1) U (A1 N Ag).
Exercise 5. Show for any sets Ay, Aa, As the set equality
Ar — (A2 N As) = (A1 — Ag) U (A1 — As)
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Exercise 6. For sets A1, As, the symmetric difference is defined by
A1ANAy = (Al - AQ) U (A2 — Al)

i) Show that it is commutative, that is, show that: AjANAs = AsAA;.
ii) For set Ay, Ag, A3, show that it is associative, that is, verify that the identity Ay/A\(AaAAs) =
(A1 A A2)AAs holds.

Exercise 7. Negate the following statement:
(pV—q) A—p
Exercise 8. Use a truth table to verify the validity of the logical implication:
[(p=r)A(g=r)]=[pVae) —r]

Exercise 9. Use truth tables to determine which of the statements (if any) are tautologies, which
are contradictions:

(1) (p—q)—p)—p
(2) =((pA—p) = q)
(3) pV(p— —p)

Exercise 10. Assume that the statement q has truth value 1. Find all truth value assignments for

the primitive statements p,r,s for which the statement
(q — [(=pVr)A —|s]) A [—|s = (=rA q)}

has truth value 1.



