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1. (10 points) Let a and b be a non-negative real numbers. Prove that

%%§a+b
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2. (10 points) Let x and y be real numbers. Prove that

|z +y|=|z|+|y| ifandonlyif zy>0.
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3. (10 points)  Define the set

Find sup A and inf A with proving them.
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4. (10 points)  Use Definition to prove that
n

lm —— =1
n—oo \/m2 4+ 1
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5. (10 points)  Assume that z,, - —2 as n — oo. Show that

1 1

—_— = = — 00.
T+ (2 5 "%
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6. (10 points) Let {z,} be a sequence in R. Prove that

{z,} is a Caucy sequence if and oly if {z,} is a convergent sequence.
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7. (10 points) Let A be a nonempty subset of R. Assume that A is open. Prove that

infA¢ A and supA¢ A
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8. (10 points)  Use definition to prove that

li =
e T+ 2
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9. (10 points)  Use definition to prove that

lim = +00.
T—2— \/2 — 1
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10. (10 points) Let f and g be real functions from a set £ to R. Assume that
f(x) <g(x) forallze F.
Let a is a limit point of E. Prove that if f(x) — oo as  — a, then

g(x) = oo as r — a.
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Extra (5 points) Let X’ represent the set of all limit points of X.
Let A and B be two subset of R. Show that

(AUB)Y =A'UB.
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