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E hmrk:sl L. Let P(a,b) be the open sentence “a® + b? is even”. and let ((a.b) be the open sentence
“a and b are both odd”.

(a) Let R be the statement
Va,b € N, P(a,b) = Q(a,b).

Write out this statement in words.

. 1
For any  two nature! nuambers o and b, P a’sb

s even then o and b are both odd .

(b) What is the truth value of R? Justify your answer.

Fo.lse.. For e,foJZe. POf‘ @ =2 and b 2q we. m

thoot a*a+b’=9 s even

(c) Write out in words the negation of R.

Thate exists fwo  naturel numbers o  and bk 5.4
atsb”® s even and at leas! o of oo L, b
s even -

(d) Write out in words the converse and contrapositive of the implication P(a,b) =

Oa.b).

Converse : IP o a.«\,c,l b are Lo'f)‘b OdJ fllnn O.z-i-éal (s even-

o 5 even or b s even 'f'A‘d\ Q‘+Bl (s odd.

C“«m?pas;{"-“‘ . IF
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8 marks| 2. Give precise definitions of the following;:
(a) A partition S of a set X.

A pedihes S & & WK 5 e lkern

pairwise  disjoint , non-emply suhsels K such  that

-Hu.J cover X -

(b) The Cartesian product A x B of two sets A and B.

A XT3 'S +he  Set rf_ oI

Th. Cartesian /chlu-c*
thed oeA and beB.

0md Fa.irs Casb)
ica,b) : aeA A begj.

S uwch

Or AxiB =

(¢) The power set P(X) of a set X.

T power set Pcx) ,ff. a set X (s the  colleckon
A4 all subsefs of X
Or Pcx) = { A + A cX 3

(d) The sets X = Nacs Sa and Y = Uacs Sa. where {S,}ac; is an indexed collection of

sets.
+ha set a‘ﬁ ol e lemonts which Le !onj
X s
to ol sefs %d. '3
x= { = Vael xeS,]

Y is +Ll— set o’}f Ml e le ments wh.ch be [o’Lj

o af  least  wme Sy Y:{ff" Jael sdi 363&3
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3. For statements P,  and R, show that the statements (PAQ)= R and
(PA(~R)) = (~ Q) are logically equivalent.

(Pr@) =R = ~(prQ) VR

= (mP V’UG—)VR'
(v PRV VG

1

NCP/\“R) v~Q

i

= (Pa~R) =~A

Pla | R PAG. ((PAG)=>R | pa~R | ~Q| (PAvR) = AQ
T T T T T F l ™
T T F T F T P F
T T F T F T 7
T ¥ F F T T T
[ —

F T F T F F

T _ ) _
F T | F F N
F F T r T F T T
F ol F  F F T F T
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‘{i marks] 4. Give examples of two sets A and B such that
(a) ACBand A e B.

A= {1,2]
e o]

R
0

(b) AC Band A ¢ B.

A= 12}

B 2{13233}

(¢) AC P(B) and B € A.

po= {0
R = j"l,'Z.}
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6 marks| 5. Let n be an integer. Prove that n* — 1 is even if and only if n* + 4n is odd.

We  want 10 freve F+het -

VhEﬁJ ﬂs_f even &£ nq.guq-n odd

b
We /)rﬁlﬁe bj cases as Cu-u’j nn:/'um-f number

5 either odd or evtn

C/O-SE—T . n s evén .
ke
s .4 n= %4
T_hm ,"J dﬂ-?ﬂ 3 L‘..&'—Z.
s + |
s L o(ak)ol = 8lko-l = Bkt
n — -
= '7.(‘“‘-””') + |
3 .
L“‘-?-,_[e'z , %0 n -l is odd
=
amd lc.ez 14%,& _ Q_(Q_u.l—r‘-!k)
(7_1,_)1+cf(zk): 4 Lk
Also ntrgn = en s e
' zb-li-*{h—ez Se
=
and e €.
| |‘I\ N +rue .
fﬂ have Tolse <= False whic s
—_—
| here Fore we
Case 2 : n ‘s odd
3[,_& z SJ‘- n_.":?_k‘fl
“Than 1
3 } k3 6t~
and n’-l -_—_(zk-t-l) 2 = Sl 1Tk 4

= 2( YlProkitil)
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This page has been left blank for your workings and solutions.

3 2
30 ns-( IS e ven Sincl 4 le 4 6 & +3"°@Z.
2
2l +()
Also Nty Yn = (2.&—'“) + % (C
_ c“‘_l..ﬂ{h.*l 4 Akt
qkl*’2k+q + |
2 C,z-k_l..gé'k'f"?—) + |
2 skttt el
a“_A ILe Z => ZL +
5 nt*qn (S Odd
° True
True &>
Ji A4hos Cos @ we R
n

UJJ\I.C-’A '.S e




