Math 300 A Spring 2023 Final

NAME (First,Last) © ...

Student ID ...

UW emadl ... o

e Please write your name as it appears in the Canvas ’s roster.

e IMPORTANT: Your exam will be scanned: DO NOT write within 1 cm of the edge.
Make sure your writing is clear and dark enough.

e Write your NAME (first, last) on top of the second page of this exam.
e Do not turn in any scratch paper.

e Unless stated otherwise, you MUST justify your answers and explain why your ex-
amples work.

e Your work needs to be neat and legible.
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Problem 1 Prove that an 8x8 checkerboard with the square in position (1,1) , that is top
row and leftmost column removed cannot be covered by 1x3 tiles.
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Problem 2 Let A be the subset of the interval [0, 1], containing all real numbers of the form
0.z1x9 - - T, - - - where each decimal digit z,, is either 4 or 7. Is A denumerable ? Prove your
answer.
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Problem 4 Prove that for all nonempty sets A,B and C,
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Problem 4 Find integers a, b, ¢ and m such that ac = bc mod m but a # b mod m.

=3 b= C= 2.
m= {
Tlw
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Problem 5 Consider the function f : Zgs — Zps defined by f(z) = 2°. Is f injective?

Prove your answer
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Consider the function f: Zog — Zos defined by f(x) = 2z + 3. Is f surjective ? Prove your
answer.
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Problem 6 Prove that > 1= %
Ba mé-b\ cticn. o o
. ¢ - P
Bm QR ‘g nz= 0O Zr = 4 - r =4
=0 a {\-r
: 2_rt= Fhe
Indwc¥ive b\‘QP : @SSume = "
~o
n
h«
z_ri.: S ebx Mo i-c
L=o Lee I-r =
- | - ‘,nﬂ + ‘.ﬂbl— rﬂfL | vy
I-C )~
7
2023-06-08 14:10:24 717 2023FinalASolutions (7/7)



