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1 Properties of Limits

[: Order Limit Theorem| Suppose a, b, ¢ € R and (a,), (b,) are sequences of real numbers so
that a,, — a and b,, — b. Then

1. Ifa, >0V¥n €N, a > 0.
2. Ifa, <b,VneN, a<b.

3. If c<b, Vn € N, ¢ < b and similarly, if a,, < cVn € N, then a < c.
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2 Monotonicity

Worksheet:

Definition: A sequence (z,,) is convergent if there exists some real number x so that (x;,)

converges to .
Definition: A sequence (zx,) is bounded if there exists a real number M > 0 such that

2] < M foralln € N. &~ W hare scen. Mo pre -
Definition: A sequence (z,,) is increasing if x, < x,.1 for all n € N and decreasing if
xn > xpe for all m € N. A sequence is monotone if it is either increasing or decreasing.

1. [T/F] Every bounded sequence is convergent. F

Y 1201 A n oo et Lo .
MW = « L N } . z < l-y to dheuo li\{n
i g 0o add. _[ o AST onversesk .

2. [T/F] Every convergent sequence is bounded.



3. [T/F] Every monotone sequence is convergent. F
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4. [T/F] Every convergent sequence is monotone. F

0
og - Gn = g_,tl_ Gn—> O

. b»i&nmrﬁmma—\u\c.

E

5. [T/F] If a sequence is monotone and bounded, then it is convergent. '
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Definition: Let x, be a sequence. An infinite series is a formal expression of the form

(0. @]
an:x1+x2+$3—|—"'.

n=1

The corresponding sequence of partial sums (s,,) is given by s, = 1 + T9 + + -+ + X, and
we say the series >~ | x, converges to S if the sequence (s,,) converges to S. In this case,
we write Y 7z, = S.

6. [T/F] If (z,,) is a sequence of positive real numbers, then the partial sums for the series
> >, @, form a bounded sequence. F
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7. [T/F] If (x,) is a sequence of positive real numbers, then the partial sums for the series
> x, form a monotone sequence.



8. [T/F] It >~ | @, converges, then (x,) — 0. T
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9. [T/F] If (z,) — 0, then Yo | @, converges. ff=
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3 Conclusions

Today we learned about:

1. Properties of limits and ordering
2. Monotone Convergence

3. A start on Series
Wednesday we will learn about:

1. More on Monotonicity and Series

2. Subsequences

Upcoming Deadlines:

e This Wednesday: Homework #3

e This Wednesday: Homework #1 Rewrites

Questions?
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