
FINAL-SAMPLE1. (4pt) Perform the following 
omputations.(a) (2pt) Use Eu
lid's algorithm to 
ompute the greatest 
ommon divisorof 246 and 602.(b) (2pt) Express the number 502 in the 
anoni
al form as given by theFundamental Theorem of Arithmeti
.Hint. Do hand-
omputations. In (b) there is no standard method. Justdo an ad ho
 
omputation.2. (4pt) The following two questions 
on
ern the greatest 
ommon divisor.(a) (2pt) You have a balan
e s
ale and weights that are 6oz and 8oz. Is itpossible to 
he
k the weight of an obje
t of weight 22oz? If so, explainhow. If not, prove that it is not possible.(b) (2pt) Let a = b � q + s. Prove that g:
:d(a; b) = g:
:d(b; s).Hint. In (a) re
all that g:
:d(a; b) is a linear 
ombination of a; b. In (b)do the straightforward veri�
ation of de�nition.3. (5pt) Let R be a binary relation.(a) (1pt) Prove: A � B =) R[A℄ � R[B℄.(b) (1pt) Assume A $ B. Does it follow that R[A℄ $ R[B℄? If so, proveit. If not, give an example of R;A;B that demonstrates this is false.(
) (1pt) Give an example of R;A;B that demonstrates thatR[A \ B℄ 6= R[A℄ \R[B℄:(d) (2pt) Prove: R[[i2I Ai℄ =[i2I R[Ai℄Hint. These are straightforward appli
ations of the respe
tive de�nitions.1



4. (4pt) Let R be the equivalen
e relation on N . de�ned as follows:hm;ni 2 R () the number n has m digits.(a) (2pt) Is R�1 a fun
tion? Prove or disprove.(b) (2pt) Let S be the inequality on N , i.e.hp; qi 2 S () p < q:Prove that S ÆR � S. Is S ÆR = S? Prove or disprove.5. (8pt) The following questions 
on
ern inje
tivity/surje
tivity of fun
-tions. In (a) { (d) de
ide whether the fun
tion in question is inje
tive/surje
tive.Justify your answers: If the fun
tion is inje
tive/surje
tive, prove this. If thefun
tion fails to be inje
tive/surje
tive, disprove this.(a) (2pt) f : N � N ! N is de�ned by f(hm;ni) = mn.(b) (2pt) g : (�1; 1)� f0g ! R � f0g is de�ned by g(x) = 1=x.(
) (2pt) h : P(N) ! N is de�ned by h(X) = min(X).(d) (2pt) k : P(A) � P(A) ! P(A) is de�ned by k(X; Y ) = X � Y . HereA 6= ?.6. (6pt) The last two problems 
on
ern equivalen
e relations.(a) (3pt) R is a binary relation on R � R de�ned as follows:hhx; yi; hx0; y0ii 2 R () (x� x0 2 Z & y � y0 2 Z):Prove that R is an equivalen
e relation on R � R. Des
ribe the equiv-alen
e 
lasses in geometri
al terms.(b) (3pt) A is the set of all two-element subsets of Z. S is a binary relationon A de�ned byha; bi 2 S () a; b 
ontain the same number of even numbersProve that S is an equivalen
e relation on A. How many equivalen
e
lasses are there? Name them. 2


