Properties of absolute value function :

L. |z| >0 VzeR

2. |z|<rifandonlyif -r<z <r Vz,reR

3. |—z|=|z] VzeR

4. —jz| <z <|z] VreR

5. |eyl =|zllyl Vz,yeR

6. [z+y <|z|+ |y Vr,yeR

T |zl-lyl <le -yl Vz,yeRand|y|-|z|<|z—y| Vz,yeR

You can use the following fact without proof :

| = z ifzx>0
Tl -z ifz<0



1. (a) (5 pts) Give the precise definition of the limit of a sequence {sn}o2;.
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b)(5 pts) Show that |z —a| < eifand only ifa —e <z <a+e
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2. (10 pts) Let f(z) = (3)°. Find the infimum of the set
E={f(z):z >0}

and justify your answer.
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3. (15 pts) Show that the set of irrational numbers is dense in R, i.e. R\ Q
is dense in R.
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4. (15 pts) Let 7 > 0 be a fixed positive real number. Let A C R be a

subset of real numbers. Let B = {z-7: z € A}. Find a relation between
sup(A) and sup(B), and prove it.
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5. (10 pts) Let A and B be nonempty sets of real numbers such that
every element of A is less than or equal to every element of B. Thus,
Vz € AVy € B, z < y. Show that sup(4) < inf(B). [Hint: For any
arbitrary z € A, we know that <y Vy € B. Does this give a relation
between z and inf(B)7]
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6. Decide if the following sequences converge or diverge. Justify your an-

(a) (10 pts)
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