Thu, Nov 21, 2019 MATH 450A, Midterm 2 ‘ Prof. V. Panferov

Name: (print)

CSUN ID No. : W%& ‘

This test includes 8 questions, on 8 pages. The perfect score is 42 points; the last question is
a bonus worth an extra 6 points. The duration of the test is 1 hour 15 minutes.

Your scores: (do not enter answers here)

1 2 3 4 5 6 7 8 total

. Important: The test is closed books/notes. No electronic devices are permitted. Show all

{

your work.
1. (6 points) Find the supremum and the infimum of the set
S={y:y=z/(z+1), >0}

Give a proof.
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2. (6 points) If z, is a nondecreasing sequence (i.e. Vn Tpi1 > z,) and lim z, = a show
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3. (6 points) Prove or disprove:

f : z + z® — z is uniformly continuous on [0, 00).
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4. (6 points) Using the definition of a Cauchy sequence show that the following sequence
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5. (6 points) Show that the function

(o) = { e

satisfies all conditions of Rolle’s theorem on the interval [0, 9] and that there are infinitely

many values ¢ in (0,2) such that f'(c) =0.

L e osscere tiat

%CO)':‘@ %70&/#1 %/2—):: 2 - Co$ (f‘;),__.,@
P40 eals) —x () (R)

- e E s Eenx 5 ¥FC .
=7 % /2 0&7[/ : en (0) oa) => C o b rrecote S @ ( % ‘”)
459@ e %(X> = /{j\-m X Cos o;z; - = //o)

X >0+ X=p O+ |
Corn }X eos §/§,- /X/

;7 % (<) 7 C@;L*@?‘}u;m»d %/b‘u« Fle MZ/M art x=o.

)R Wfi (o (;r:)) fﬁ ey T (%3—'

% . - Continued...



Page 6

6. (6 points) Let P, denote the partition of the interval [0, 1] into n equal sub-intervals and
let f(z) = . Compute the upper and the lower Darboux sums S*(f, P,) and S™(f, Pxr)

and find their limit as n — co.
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7. (6 points) (a) Let e ooy, Vxeﬁ)
1, =z is rational
f(z) = { 0, otherwise. ( 0 = %Ad €/
Prove that f is not integrable on any interval [a, b]. '
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(b) Give an example of-a bounded function f : [0, 1] — R such that f2 is integrable, but
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8. (bonus: 6 points) Suppose that f is defined by

1
: e, 0<z<1
flz) = { .

0, otherwise.

Find the derivatives f'(0), f” (0 ) or prove they do not exist.
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The end.



