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Exercise 3 : ((2+2+2)+i<H

| Consider the relation 2 := {(a,a), (¢, ). (d. d). (e, €), (F, ): (@ £)- (f, a). (b, e)}.
defined on the set L= {H.h. c.d, e, f}-

(a4 For the relation R. determine whether it is reflexive, whether it is symmetric,
whether it is antisymmetric, and whether it is transitive. (Justify your answer).

" U( Prove that the relation E. defined on the set Aty Bi= RU {_UL fl}. l[,'. b}}

is an equivalence relation on A

Find the equivalence classes of the equivalence relation

5. Consider the partial ordering P of divisibility on the set B := {1, 2,3,6.7,8}
(that is, P := {(a, b) e B x B : a divides b}).

(¢ Draw the Hasse diagram of &
(-Bf Is P a total ordering? “l q&\ \‘\&'
[\
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Exercise 1 : (4+3+(4+2))
—> @{Jse a truth table to verify that the followin itional statement is a tautology: v C,"'l e

(f pVva)Alp 2 — G
3 _;7@{\'1thout using truth tables _p'rEv'EWM the following st.a.tement is a contingency:”” Cl,tj;‘
pA(P— 9 A(p— )
( VA -@ Without using truth tables, prove the following logical equivalence: //

-lpV (-pAQLE (P A )
@ m/ugefroma)thefoﬂomngw o i

2l Shaplagiinn g g)] = ((r A-w) A=q) "/

Exercme 2: (3+3+3+3)

@—@%iven an integer 7, prove by contr '
) aposition the following statement: :
dthemteger5n+7mm,thmthemtegernisndﬁ /1

@ Given real numbers Z, ¥, and 2,
if (z +y + 7 = 58), then (

‘@Uﬂ& mathematical induction
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hat the follo \'\J[]b conditional statement is a tautology: V'
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that tile'-"ﬁ)ll\nwlng statement is & contingency:o” “4®

phip— gl Alp— —=q)
A " ~a{%g)/ Without using truth tables, prove the following logical equivalence:
—[pV(=pAg) = (—pA—g)
"‘_;_,' m.l,’whu-p from a) the following logical equivalence:

=[(r = w) v ((r A ~w) Ag)] = ((r A-w) A—g) /

Exercise 2 : (3+3+43+3)

' “@’Gnu an integer 1, prove by contraposition the following statement: /
if the integer 5n + 7 is even, then the integer 1 is odd.

-—"'} Given real numbers Z, ¥, and z, prove by contradiction the following st.atelzt_a_gt:/
if(z+y+7=>58),thenir > 160ry = 38or z = 4).

-)@{ se mathematical induction to prove the following statement: - )'1‘:‘:"
K !',L) ?
n—1
Z(?k +1)= n2,  for each integer 7 with 1 > 1.
k=0

nsider the sequence {@n e defined as follows:
ag = 6,a; =9, and an = 281 — Gn_2;¥n > 2. / L 3kat
Use mathematical induction to prove the following statement: € o ';(k \" &

a G4
for each integer 1, with i > (. Qo xR

-Q°\k. e\‘k \

an = 3n + 6,
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