Mathematics 300 Test 3 Name:
Show your work to get full credit.

1. (5 points) Write a sentence or two explaining why 13 is the sum of two perfect
that an integer n is a perfect square if n = k2 for som
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2. (15 points) The rational root Tﬁr polynomials of degree fou
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where ag, a1, az, as, a4 are integers théu 726/
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Proo(i Le\x ASSLME R l«gug

~d q = . i A 1 o .
-1,_{ = ‘ . Ti."“‘:: ML o !‘4/ P anc; ﬁ Ve [WEY e E-iuvv‘; LR P - ti * £ q/{)
= F The ' ‘ S
1 . Yot ornly henal jagis e, (VLT TS, e will use
Nesve velves I See 1 f *’\t»? “rl actuelly veols o XM 72=0
r=-1: (02 - -1+0
T ()= #o J
IR CFA L Rt 7 0O ?00
Ly ‘ /
IR Al S a0 e

20, X720 dees  not hove o vational veod,

\\ow| Note Moy QFZ_ ISP oot of xq—lz 0. We jw\' shov—e d
ot vM-72-0 does not ey G detican) root, Taos Q]\Z 1S ngt
3 \”",wf\,ﬁ.“; h@m e, mwtiﬂ; :‘[_Z-: f‘r'ro\,.{"{c,-‘m_@[ L | )

~) O



3. (10 points) Prove or give a disproof: There are integers a and b such that
10a°b — 256 = 13.
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4. (10 points) Prove or give a disproof: There are integers a and b such that
da +3b=1.
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5. (10 points) Let R be a relation on the set A. Define the following:
(a) R is reflexive. ~ - /
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(b) R is symmetric.
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6. (10 points) On the set of positive integers let R be the relation
aRb = alb -
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(a) Ts R reflective? Prove your answer is correct.
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(b) Is R symmetric? Prove your answer is correct.
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(c) Is R transitive? Prove your answer is correct.
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7. (5 points) Let a and b be integers such that
12a — 3b = 1.

Prove that a and b are relatively prime. ¥ \ . ‘H/\o\“
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8. (10 points) Let f be a function defined on the positive integers such that
flny=2f(n-1)+1 and  f(1)=1.

Use induction to prove that for all n > 1
f(n)=2"-1.
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Recall that (z + y)® = 2 + 32%y + 32y? + 4°.
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(10 points) Use induction to show that n® + 2n is divisible by 3 for all integers n > 1. Hint
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10. (10 points) Use induction to show that if A, By, B, ..., B, are sets then
AN(BLUByU---UB,) = (AQB) U (APB) U--- U (AAB,).

You may use the identity
AN(BUC)=(ANB)U(ANC).
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11. (5 points) Find the sum of -2
S = b+ bs + bs? + bs® + bs* + bs® + bs°®. \O“\oﬁ /

The sum is | ’6
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