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You have 3 hoursto do eachof the following questions.Thetestis worth a total of 100 marks.
(marks) Pleasgustify your conclusionsandshaw all your work. No aidsarepermitted. Usethe backsof
the pagedor roughwork.

(10) 1. (a) Findd = GCD(72051705).
(b) Findintegersx andy suchthatd = 7205<+ 1705y.

(10) 2. Prove or disprove:
(ANB)° C ((ANC)U(BNC))©

for all setsA, B, C. (Hint: drav a Venndiagramandtheneitherprovide a counterexample
or useanappropriatdruth table.)

(10) 3. Considerthe two setsS= {13,23/33 ...} andT = {...,—4,-2,0,2,4,...}. Constructa
bijection f : S— T by finding bijectionsg: N — T andh™1: N — S,
(10) 4. Shaw thatn? 4 24n— 25is not primefor all n € Z. (Hint: inductionis thewrongway to do
this problem.)
(10) 5. Shaw that
IR B >/n
v V2 f
forallne N.
(10) 6. Considertherelation~ ontheplaneR? definedby

(X,y) ~ (Z,W) if X+y=2Z+W.

(a) Show that(3,2) ~ (1,4) but (8,—1) « (0,9).
(b) Provethat~ is anequivalencerelation.
(c) Determinethe equivalenceclassof (2,3) anddraw a pictureof it in the planeR?.

(d) Provethateveryelementx,y) of R? is relatedoy ~ to oneandonly oneelemenbf the
set{(a,0) : ac R}.

(10) 7. Findtheinverseof 63 modulo128,anduseyour answetto find all solutionsto the equation
63x =119 mod128.

(10) 8. Leta, b berelatively primeintegers.
(a) ProvethatGCD(a+b,a®+b?) = 1or2.
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(b) Shaw thatbothof the above casesanactuallyoccur

(10) 9. We have four setsA, B, C, andD which aresubset®f a universalsetU. Supposehat

AuUBcCC®
AuD=U
D=go
Is it necessarilyruethat(CUD)® =U? (Hint: Considethestatementp=x¢€ A, q=X€ B,

r=x € C, s=xe€ D. Constructa truth tableandtry to seewhetherthe conditionscanbe
true but therequiredconclusioncanbefalse.)

(10) 10. (a) Shaw thatif x is ary oddinteger, X2 = 1 mod8, andthatif x is any eveninteger, X2 = 0
or 4 mod8.
(b) Usingtheabove fact,shaw thatx? +y? = 2006hasno solutions.
(c) Usingtheabove fact,find all solutionsto x2 4 y? = 1000.



