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Answer All Questions.

1. Prove or disprove each of the following statements. In each case a,b € Randn € N.

N a > bifand onlyif a® > b2. ' (10 marks)
(if) If nis even then 2n? 4+ 3n + 1 is odd. (5 marks)
(iii) If 3n + 1is odd then n is even (10 marks)

2. Write down the negation of each of the following statements withqut using the phrase “Itis
not the case that” or the word “Not” in front of the statements.

(i} Ifx = —5theni? =25 . . - (9 marks)
(i) x>4o0rx<-8 : ' {8 marks)
(i) 3is even and 4 is odd. {8marks)

3, Determine the truth value of each of the following statements. Justify your answer.

(i} Foreach x € R there exists ¥y € Rsuch thatx +y = 3. (9 marks)
(ii) There exists v € R suchthatforeachx € R, x+y = 3. {S-marks)
(i) For each x € R there exists ¥ € R such that x + y* = 3. {12 marks)

4. Let p, q be statements. Without using truth tables or equivalent forms to the truth
tables, prove the following. '

(i) pAlp = @)A(= q) is a contradiction. (10 marks)
(i} (g/A\p) = pis a tautology . o (10 marks)
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1. oo sens O O Sme eden eol Bubns nosy. O O aldhde a,b € R o®

n € Ned,

(i} a>b»8m 9B c®s a® > b eb. {©ndy 10)
(i) n 90060 »® 880 2n* + 3n + 1 @des’ oD, {©4y 05)
(i) 3n+ 1 @erd @8 880N @OCel od. {@tedn 10)
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t

() x=-58 880 x? =25 @8 (©m%y 09)
(i) x> 4om5 x < —8eb. . ' (©cpgn 08)
(iii} 3 9006l e» 4 Bet ¢&. : (@638 08)

3. coHD ocms O On SO S ams B0 oD, Held 8800 ool oD,

(i) &3 &5 x € Rexcen, 008 y € Reweelens x + v = 3 02 =8& (@wgn 09)
(i) 08 v € R, ewedecss &1 O x € R, e x 4+ y = 3 S B2, (@ 09)
(ili) & @8 x € Reseen, ©98 y € R, emecdews x + v?2 = 3 O a8, (@ngy 12)
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(i) pAlp = QA(— q) cn BmtheeS, (emn 10)

(i) (gAp) = p o5 PGPS E PO endmem. DO, {©mey 10)




