MAT 155B - FALL 12 - EXAMPLES SECTION 11.1

Question 1. Write a formula for the general term of the sequences below.
34 5 6
(a){—g7 ?, —§, ﬁ,}
11 1
b {1, 1, =, =, — }
(b) 276" 24

Question 2. Determine whether the given sequence converges or diverges.

(a) {—2, 42, -2 42, }

(b) an = 2in
CRETN.

() an = (_1)"#.
SOLUTIONS.

la. The numerator increases by one, starting at 3, so we can put n + 2 with n starting at 1. The
denominator is always odd, but instead of 2n + 1 we have to use 2n + 3 to start at 5. Finally, (—1)"
gives the alternating signs, so that

-1)" 2
anzw7n21.
2n+3

1b. The denominator takes the values 1,2 =2-1,6=3-2-1,24=4-6=4-3-2-1, etc, so we
recognize it as n!. Since 0! = 1, we have

1
an:—',nzo.
n!

2a. Since a,, = 2 for n even and —2 for n odd, a,, does not approach any definite value, hence the

sequence diverges.

2b. Compute

lim a, = lim — =0,
n—00 n—oo 2N

since 2" — 0o as n — 0.

2c. Write
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where n multiplies itself n times on the denominator. But
2.3.4..-n
where n multiplies itself n — 1 times on the denominator. Therefore

<1,

n! 1-2-3-4---n 1/2-3-4---n 1
0< - — - —( )<=,
ie.,
|
o< ™!
—n" T on

2d. Notice that

Hence, a, approaches 1 for even values of n, and —1 for odd values of n, and we conclude that the
sequence diverges.
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