
MATH 312.004 Exam 1 Study Guide

Exam 1 will take place on Monday, February 22, in class.

It will cover Sections 1, 3-5, and 7-11.

No books, notes, calculators, or other electronic devices will be allowed on the exam.

You may be asked to

• State definitions and theorems from the list below.

• Answer true/false questions.

• Give proofs of the theorems from the list below.

• Solve problems similar to homework problems. Make sure that you know how to solve all
homework problems, the practice problems and the ones that were collected.

You need to know the following definitions:

A field and an ordered field (p. 13-14)

absolute value (3.3) and distance (3.4)

maximum and minimum (4.1), upper bound, lower bound, bounded set (4.2)

supremum and infimum (4.3)

Completeness Axiom (4.4)

convergent sequence and its limit (7.1)

bounded sequence (p.45)

sequence diverging to +∞ or to −∞ (9.8)

increasing, decreasing, monotone sequences (10.1)

lim inf and lim sup (10.6)

Cauchy sequence (10.8)

subsequence (11.1)

You should know the statements of the following theorems, lemmas, and corollaries:

3.5, 3.7, 4.5, 4.6, 4.7, Squeeze Lemma, 9.1, 9.2, 9.3, 9.4, 9.5, 9.6, 9.7, 9.10,

10.2, 10.4, 10.7, 10.9, 10.10, 10.11, 11.3, 11.4, 11.5, 11.7

You should know the proofs of the following theorems:

Uniqueness of the limit (class notes or p.37), 9.1, 9.2, 9.3, 9.4, 10.2, 10.9

True/False questions. You should determine whether or not a statement is true.
If a statement is false, you must provide a counter example. The following two examples
show how to answer questions of this type.

(a) The limit of a convergent sequence is unique. Answer: True.

(b) If (sn + tn) converges, then both (sn) and (tn) converge.

Answer: False. Let sn = n and tn = −n. Then sn + tn = 0 for all n so (sn + tn) converges,
but both (sn) and (tn) diverge.



1. For any real numbers a and b, |a− b| ≤ |a|+ |b|.

2. For any real numbers a and b, |a− b| ≤ |a| − |b|.

3. If s < M for all s ∈ S, then supS < M . [ In 3 and 4, S is a non-empty subset of R. ]

4. If m > inf S, then there exists s ∈ S such that s < m.

5. If lim sn = 1, then .9 < sn < 1.1 for all n except for finitely many.

6. If for each ε > 0 there are infinitely many n such that |s− sn| < ε, then (sn) converges to s.

7. If the set of values of a sequence is {−1, 1}, then the sequence diverges.

8. If the set of values of a sequence is { 1n : n ∈ N}, then the sequence converges.

9. If the set of values of a sequence is {n : n ∈ N}, then the sequence diverges.

10. If sn ≤ tn for all n and tn → 0, then sn → 0.

11. If |sn| ≤ tn for all n and tn → 0, then sn → 0.

12. If a ≤ sn ≤ b for all n and (sn) converges, then a ≤ lim sn ≤ b.

13. The product of two convergent sequences converges.

14. The product of two divergent sequences diverges.

15. If (sn + tn) and (sn) converge, then (tn) also converges.

16. If (sntn) and (sn) converge, then (tn) also converges.

17. If (sn) converges and sn 6= 0 for all n, then (1/sn) converges.

18. Every convergent sequence is bounded.

19. Every bounded sequence converges.

20. An unbounded sequence must diverge to +∞ or −∞.

21. Every monotone sequence converges.

22. Every bounded monotone sequence converges.

23. If L = lim sup sn, then there is a number N such that sn ≤ L for all n > N .

24. If lim inf sn ∈ R and lim inf tn ∈ R, then lim inf (sntn) = (lim inf sn) · (lim inf tn).

25. If lim inf sn 6= lim sup sn, then (sn) diverges.

26. Every Cauchy sequence is bounded.

27. Every Cauchy sequence converges.

28. Every convergent sequence is a Cauchy sequence.

29. Every sequence has a convergent subsequence.

30. Every sequence has a monotone subsequence.


