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1. (a) Prove the following equivalences using the laws of algebra of proposition:

i.(*pAE)V(pv*e)=t,
ii. [pV (qnr)]v - [(- sA - r) Vr] = pv Q,

where f denotes a proposition which is always true.

(b) Using valid argument forms, draw a valid conclusion to the premises given below.

Give reasons at each step.
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(a) For any sets A and B, prove that AA B: (AUB) \ (AnB)'

Hence show that:

i. AABand AnB aredisjoint,

ii. Au B:(AAB)u(AnB).

(b) For any sets .4, B and C, prove that:

i. Ax (BnC):(AxB)n(A xC),

ii. A x (B\c) : (A x B) \ (A x C).
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3. (a) Let,Rbe arelationdefinedonC\t0} bv ztuzz# z1z\(22+22): z2x2(21*Et),

whereCdenotesthesetofailcomplexnumbers.ProvethatRisanequivalence

relation'

Ifaisanon-zerorealnumber,showthatR-classofaisacirclewithcentreat

(1",0) and radius |o'

(b) Let R be an equivalent relation on a set A' Prove the following:

i, lol+Q VaeA,

ii. a.Rb c [o] : [b]'

iii, either [a] : [b] or [o]n lbl : O Va € A'

4. (a) Define the following terms:

i' i'njectiue maPPi'ng'

ii. sur i ecttae maPPing'

iii. i,nuer se maPPi'ng'

(b) The functions / : IR' -- R' and' g : IR' -+ R are defined by

(

f(r\:{'^ "' ifz2o; ands(r' -l "' ifr2o;

t"', ifr<0; 
)- 

\"-t' ifr<o'

Find the formula for J o g'

show that / o g is a bijection and give a formura for (J o g)-1

5.(a)Letf'X_,Ybeamapping.Provethatfisinjectiveifa^rrdonlyif.
.f(A)n/(x\A):Q vAgx' :

(b)i.Provethateverypa,rtiallyorderedsethasatmostonefirstelement'

, ii. show that first element of every partially ordered set is a minimal element'

Is the converse true? Justify your answer'

6. (a) State d'i'ui'sion algori'thm'

For ra Z 1, prove that rz(n' + 1)(2rz + 1)/6 is an integer'

(b)i.UsingtheEuclideanalgorithmfindintegersrandgtsatisfying

gcd(119, 272) :119r * 2729'

ii.DetermineallpositiveintegersolutionsoftheDiophantineequation

t8r * 5g :48'


