Math 2000: Solutions for Assignment #1, W 2006

la) First five terms of the sequence a,, = ;;11, where n =1,2,3,4,5 are
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1b) First five terms of the sequence given by the reccurence relation a,y1 = %, where

a; = 4 are L4
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2. Formulas for general terms are
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doesn’t converge.

so the (—1)" causes late terms in the series to alternate between +1 and —1, approaching bot
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From problem 3. b) We know that lim — =0
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Hence, by the absolute value theorem, nhrgo ¢, =0
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h) a, = arctan (2n) — lim a,, = arctan (co) = g
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i) b, = 11?((27;1)) =i (Z)D—f—nl)n ) dividing everything by In(n) yeilds

In(2)
In(n) 1

In(2)

Asn — oo, =0,s0 lim b, =1
In(n) n—co
4.
L i decreasing s 11
a) a, = 3 this is decreasing since a, 1 = 31 = 30n

1

5 and is bounded from below by 0

Therefore, it is bounded from above by its first term —

b) b, = > (0 for x > 1.

=3 . d (21:—3) 17
— 1S 1S 1Nncreaseing since —— =
30+ 4 ! & dr \3z+4)  3r+4

Therefore it is bounded from below by its first term: b; = =2 and is bounded from above by %
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However it is bound from above by 1 and below by -1(or some tighter bound)

™
c¢) This sequence is not monotonic since sin(z) alternates between 1, 5 0, ,and 1

5. This is a harder one. We proceed by induction. If
Qp41 < anp
—Qpy1 > —Gn
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On42 < Apy1
So if a; > ao, then ay > a3 = as > ay = a4 > as, ete
1 1
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and monotonic. Therefore it is bound from above by its first term. Is it bound from below as well?

=10, a; > ay and in general a, 1 < a, = sequence is decreasing
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Yes, a,, < 2 for all n. Thus a,,, = ﬁ is positive. So, the sequence is bounded 0 < a,, < 2
and monotonic, thus it converges.
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Next, lim a, = lim a,4; = lim = L= Fy L3-L)=1
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= [?-3L+1=0= 1L = +2\/_ or 3’2‘/5. Now 32—‘/5 > 2 so that isn’t the limit.
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— This is a geometric series, r = % < 1 = The series is convergent.



