SoLUTIONS

Exam 2, Mathematics 109 Name:
Dr. Cristian D. Popescu Student ID:
May 10, 2004 Section Number:

Note: This exam consists of 3 problems worth a total of 100 points and a bonus
question worth 10 points. You will not receive credit unless you show all your work.
No books, calculators, notes or tables are permitted. Good luck !

I. (30 pts.) For each natural number n, let A, = {-n}U[1l/n, 3n+1).

(1) Show that for each natural number n, we have 3\/n € A,.

(2) Find |J A, and [ A,. Justify your answers.
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II. (40 pts.) Let {an}nen be the sequence of real numbers defined recursively
by a1 = a3 = 1, and a, = 2a,-1 + 3a,—2, for all n > 3.

(1) Prove that for each natural number n > 3, we have
(2) Prove that for each natural number n, we have an equality

an—123 12(1).
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III. (30 pts.)

(1) Use the Euclidean Algorithm to find ged(—219, 69).
(2) Find integers m and n such that

ged(—219,69) = —219-m +69-n.
(3) (Bonus, 10pts.) Show that if the integers m, n and m’, n' satisfy the
equalities
ged(—219,69) = —219-m +69-n=—-219-m' +69-n’,

then 73| (m — m') and 23| (n — n').
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