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Solutions to Take-home Exam 1
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2. For each of the following sequences, either find the limit or show that the limit does not exist.
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3. Let {a,} and {b,} be convergent sequences. Prove that
(i) The sequence {|a, — by,|} is convergent. [Hint: the function f(x) = |z| is continuous.]
(ii) From (i) or otherwise, prove that the sequence {c,} defined by ¢, = max{a,,b,} is also
convergent. [Hint: First show that max{a,b} = % (a + b+ [a —b]) ]

Solution. (i). Since both {a,} and {b,} are convergent, the sequence {a, — b,} is convergent.
Let f(z) = |z|. Then f(z) is continuous. Thus the sequence {|a, — b,|} = {f(a, — b,)} is also
convergent.

(ii). Note that

1 [ fa+b+a—-b=a if a>b
2(a+b+a_b|)_{%(a—i—b—i—b—a):b it b>a

Thus max{a,b} = % (a+b+|a—1b|) for any a,b. Hence ¢, = 3 (a, + by, + |a, — by|) for each n.
From (i), the sequence {lan — by|} converges. Thus the sequence
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converges.



