Mathematics 554 Test 1 Name

You are to use your own calculator, no sharing.
Show your work to get credit.
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(c) State the least upper bound axiom.
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3. (15 points) (a) State the binomial theorem.
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(b) Simplify . (The answer should have no % in the denominator.)
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The simplification is
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4. (10 points) Give examples ofAno proofs required).
(a) A subset of R that is bgdnded below, but not bounded above.

(0,®)

(b) A subset of R that is boungdéd below, but has no minimum.
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51.) (10 points) Use the least upper bound axiom to show the set S = {2" : n € N} is not bounded
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6. (10 points) Prove z* + 2y + 2y? > 0 with equality if and only if x =y = 0.
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7. (15 points) (a) Define what if means for a function f: [a,b] — R to be Lipschitz.
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8. (10 points) Let f: [a,b] — R satisfy

|f(z2) = fz1)] < Mlzy — 24]

where M > 0. Let 2 € [a, b] be a point where f is “approximately nonnegative” in the sense that
there are near z; where f > 0. More precisely assume that for all § > 0 there is z € [a,b] with

|z —x0] <6 and f(z)>0.
Show f(zg) > 0.
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