Math 2002 Number Systems
Homework Set 8

Spring 2020

Course Instructor: Dr. Markus Pflaum
Contact Info: Office: Math 255, Telephone: 2-7717, e-mail: markus.pflaum@colorado.edu.

Problem 1: Call a sequence (zy,)ncr of real numbers convergent to a real number z if for all
€ > 0 there exists an N € N such that

v —xzp| <e foralln>N.

Using that R is Dedekind complete show that every bounded and monotone increasing sequence
(zn)ner converges to the supremum of the set {z, € R | n € N}. (4P)
Hint: Recall that a sequence (x,)ner is called monotone increasing if x,, < x,,41 for all n € N.
Note: A corresponding result holds for bounded monotone decreasing sequences.

Problem 2: Let a > 0 be a real number, fix zyp > 0 and define (z,,),cn recursively as follow:

1 a
xn+1:§ Tn+— | -
Tn

Then show the following;:
(a) z, >0 for all n € N.
(b) 22 >a for all n > 1.

¢) Tpi1 < x, for alln > 1.

(
(d) Put y, = 7. Then y? < a for all n > 1.

e) Yn < Yn4q for all m > 1.

(
(f) yn <z foralln > 1.

)
)
)
)
)
)
)
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(g) The sequence (zy,)nen converges.
(

h) The limit = lim,_,o 2, satisfies 22 = a.



