Exam 2b Real Analysis 1 11/3/16
Each problem is worth 10 points. Show adequate justification for full credit. Don’t panic.

1. a) State the definition of the derlvatlve of a function f: (x) atx =a. ‘
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b) State the definition of continuity of a function f(x) atx =a.
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2. a) State the definition of a set E being closed.
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b) State the definition of a set E being open.
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3. a) State the Intermediate Value Theorem.
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b) State Rolle’s Theorem.
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4. a) State the definition of a compact set.
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b) State the Heine-Borel Theorem.
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¢) Give an example of a set with an open cover that has no finite subcover.
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5. a) State the definition of uniform continuity.
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b) Give an example of a function which is continuous at every real number, but not
uniformly continuous on R. '
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6. State and prove the Product Rule for Derivatives.

\Q Q Gn QA 3 ace L leenbiable ek a,.«H-u\ (Cj\(“) S

&b Perentiable  and (Qc)y Ha)j 3 '[6)-£(a).

-

\ .m & ™ QX\ K~ (A

Well @‘3)() " @j—)—w—\ b J;Ti P cbd O
calgix)tile)g\* 'Pa {‘\

\im x\g(x) i \gl_)’m%(,),i\g_' e

h) ’H/\;SI INS \V\-a\ft XJa N
lim PO-Cle (x) - qls '
CO!\ S\ MP\C‘{ 12NEN o wa 3[%)@) + Md\ 3}/2’) . UStnj H~L

ks, Gl c@_&n#{
M NA I3 . {ﬂ)’ ‘)
o WLy

$um \Ckw Q){ \N\A'S me Qr
anﬂ“’FlL 0\[0 “}D( |M[S wWe, NVQ’ ym%(x)
Asin e definbien of docvabiv ond QW j Yoo Dk,

Wt 4%%'{, O\(ﬁkwﬁ\*go\ﬁa:{)*j) D /Jf//‘é”‘g-



7. State and prove the Mean Value Theorem.
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8. State and prove the Extreme Value Theorem.
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9. a) Prove or give a counterexample: If f’ is bounded, then f is bounded.
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b) Prove or give a counterexample: If f is bounded, then f’ is bounded.
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10. a) Prove or give a counterexample: If a function is defined on [g, b] and continuous
on (a,b), then it attains its maximum and minimum values on [g, b].
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b) Prove or give a counterexample: If a function is continuous and bounded on R,
then it attains its maximum and minimum values.
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