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EdwardDoolittle

November9, 2005

Pleaseanswereachof thefollowing questionsA non-programmablealculatoris allowed. Thetestis worth
atotal of 45 marks;you shouldbe ableto earnaboutl mark perminute,which will give you 5 minutesto
checkyour work. The lastproblemis a little harderthanthe others,andis meantto distinguishA andB
level work from C level work.

1. (5 marks)Fill in thefollowing truthtableandprovide anargumentto shawv thatthelogical expressions

-(pA—q) and-pV g arelogically equialent.

plallp]-a]lpAr-a]|=(pA-q) [[-p|q]|-pVa]
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. (5 marks)Supposeahat A andB aresubset®f someuniversalsetX, anddefineA’ to bethe setof all
elementf X notin A. Shav that(ANB')’ = A'UB.

. (6 marks)Considerthe statemenp = “if m? is amultiple of 2 thenmis a multiple of 2”. Find state-
mentsq andr suchthatp = (q=r), andthenwrite down in symbolsandin wordsthe contrapositie
of p. Is p true?Prove or give a counterexample.

. (5 marks)Usingthe only the axiomson the secondpage prove that
(X+Y)? =X+ 2xy+y?
for all naturalnumbers< andy.

. Considerthe statemen®P(n) = “32"1 + 1is amultiple of 4. Shaw thatP(n) is truefor all n € N by
following the stepsbelow.

(a) (2 marks)ldentify andprove thebasecase.
(b) (1 mark)Identify theinductionhypothesis.
(c) (5 marks)ldentify andprove theinductionstep

n(n+1)(2n+7)

for all .
5 rallneN

n
. (8 marks)Prove thatzli(i +2) =
i=

. (8 marks)Prove thatevery third Fibonaccinumberfs, is even. (Recallf; =1, f, =1, and .2 =
fn + fn+1 fOI’ ne N)



