Math 300 A Spring 2023 Midterm

NAME (First,Last) : ...

Student ID ..o

UW email ...

e Please write your name exactly 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 every odd page of this exam.

e If you run out of space, continue your work on the back of the last page and indicate
clearly on the problem page that you have done so.

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 Is (P = Q) = @ equivalent to P = (Q = Q)? Justify your answer.

P Q P=2Q V=53 (9 =53) =09 P:)(Q=)Q)
T T T T T T
T F = T T T
F T T T T T
FF T T F T

No , when P ead & ace both $alor.
(P =J)Q) =>8& s ja.ebQ , buit P:)(Q=>Q) is true
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NAME (First Last):

Problem 2 Prove or disprove (i.e prove it is false) the following statements. P(A) is the
power set of A.

1. 3x € P(P(Z)),Yye P(Z), y€ex

Trvw. ‘l'Q-kO. X = f(&) +‘120 jOc Qné 36 P(E‘)
\aex

*¥¢ =>
2.Vee P(Z),IyeZ {y}Cx

Teue @ Sien X#$¢ in 0(2) Than X must wali n
some elamment ) e tareore 495 ¢ x
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Problem 3 Consider a 2xn board. Prove that there are u,4; (the (n+1)S! Fibonacci number)
different ways to tile it using 1x2 tiles. Different means that at least one square in the board
is covered by a tile placed vertically in one tiling and by a tile placed horizontally in the
other. Below is an example of one possible tiling of a 2x3 board.

Recall that the Fibonacci numbers are defined by:

uy = 17 Ug = 1’ Up+1 = Up + Up—1 ?

?reog 53 iad wction -
Pase casdes

1§ =4 < 2%\ bord <en be Fifed a1 WQS
and U, =1.

I,S n=2 o 2x2 board Cen bo +iQd in 2 wegs:

2 horizoatal +iles or 2 veet: cel +iles <ad 03-_-.- 2.

Inductie ske: @ssuMme n2z2 Qad o 2% n
bQQrC\ Can be +;€Q..4 in (}n‘_i D\Q:} aad <« 2x (n=1)
bYoard Can de 4iled n U, VR ¢3 eand
considar o 2xnu)  board . We Cen +i Qe

i+, .si'a..-has Srom the €e 9, bJ Yiest e?qc;aé,
a vertie? tife | then "'ie."nS the

reme;nmé 2x 0 board in 0, po >3 b, wags,

or Jirst peo.cins 2 hon zontel tifes Wﬁ

AN

NAW
Qnd  then {'ie:nJ the remMmaing 2x (1-1) board in

Upn WRYS So Mbamufo'hpaf

4
Unt Upy, = Uny2z WELS.
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NAME (First Last):

Problem 4 Give an example of a function f : ZT — Z7T that is surjective but not injective.
You need to both define f and prove that it is surjective and not injective.

t 5 27
5 &
S(n): 1 tS n=1
n-y ‘Y a>d

Not inJQc\iue : 3(1)=i=5(&)
‘Su.r‘)ec'\iu& : Qtvkn e & “'Q-kl n= 51" Ha n
ny i @ad Jln)= a-i=(gx0-l =4
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