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1. ( pts) Prove that f(z) = 52 — 7 is continuous on the interval (1,00) by verifying the €6-
property.

Lhoose X, € ///(l’) Z.e?l £20 b //Veﬂ.
Note /15[/)()" 7[/2(0)/ = /5—)(1'7'“ /5/321— 7)/: 5//‘/}/\{,)/: E/X-)C»//Xﬁg/

S, )A€ T S x-x [l < £

Assume y s ’

O x-le XK = 2T LX< 2%, +]
=) /X”,-fX0/< 2x, +1 (since );;0)

Then 5/x-x) /x-+)/0/_< S/X—;Q;//zx,;+/) < & o e
/7[7[ [X %) < S/jXH) , ( hoose a/—'mm i1 //5/1)6*/))?.

Ien) e f = HW-10)CE and s

7L /(0 ‘ 5)'/7(8 X, wag ﬂ/‘/éf ffa% / /s fdﬂ//hapgg

Th us, I
Continuous a
0P /Qoo)



Math 125A Practice Exam 1 Page 3 of 8

2. ( pts) Prove that f(z) = 5227 is not uniformly continuous on the interval (1, 00) by definition.
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3. (pts) Let f(z) = [z] be the floor function (i.e. f(z) is the largest integer less than x, which
can be defined as |z| := max{p € Z : p < z}). Define the function g(z) = x — || to be the
fractional part of z.

(a) Sketch both functions f(z) and g(x) over the interval [—4, 4], and determine where each
function is discontinuous on R.
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(b) Prove g(z) is discontinuous at zq = 0 using the definition
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4. ( pts) Prove that In(z + 1) = 1 — z is solvable.
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5. ( pts) Give an example of a continuous function f(z) bounded on [0, o) that does not obtain
it’s maximum value (i.e. Az* € [0,00) such that f(z) < f(z*) Vz € [0, 00))
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6. ( pts) Which are the following functions on the indicated domain are continuous and/or

uniformly continuous or neither? Briefly justify your answer, using any theorem (in the book)
you wish.
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7. ( pts) Let f be a continuous function with domain (a,b). Prove that if f(r) = 0 for each
rational number 7 in (a, b), then f(z) = 0 for all z € (a, b).
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