Math 54, Summer 2017 Homework 1

Math 54 Homework 1 (due Tuesday 6/20)

For the first seven questions, refer to the handout on the course website. For the rest of the
questions, refer to Appendix B of the textbook.

1. Answer True or False for each item below. For this question only, you do not need to
give any explanation for your answers.

0c{1,2,3}
{1,2,3} CN

“primordial” € {w | w is an English word that does not contain the letter ‘e’}

2. For each of the following sets, either give an element of the set or explain why the set
is the empty set.

(a) Z\N

(b) {neN|nisodd}Nn{n € N|nis a power of 2}

(¢) {f | f is a function from N to N} N {f | f is a function from R to R}

(d) NU{v2,v3}
)
)
)

(e) (=3,5]
(f {A\ACZ}
(g) {7,8,9,...,25} N {2,4,6,...}

[§]

3. For each of the following functions, state whether it is one-to-one and whether it is
onto. If it is not one-to-one, explain why not. If it is not onto, explain why not. If it is
both one-to-one and onto, find its inverse.

(a) f: N —{0,1} defined by

0 if niseven
fn) = {1 if 1 is odd

(b) g: Z — R? defined by

(¢c) h: R— {x € R|z > 0} defined by h(z) =
(d) k:{1,2,3,...} — N defined by k(n) = the n'" digit of
(e) 7:4{0,1,2,3} — {1,2,4,8} defined by j(n) = 2".

. What is the range of each function in question 37
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5.

10.

11.

Write down a function from N to N that is:

(a) Both one-to-one and onto.
(b) One-to-one but not onto.
(c) Onto but not one-to-one.

(d) Neither one-to-one nor onto.

Make sure to explain why the functions you give in parts (c¢) and (d) are not one-to-one
and why the functions you give in parts (b) and (d) are not onto.

. Let f: R — R? be the function defined by

x
flz) = |z
x
and let g: R? — R be the function defined by
x
g Y =r+y+z
z

(a) What is go f?
(b) What is f o g?

Let f: Z — R be the function defined by f(n) = e".

(a) What is f~1(R)?
(b) What is f1({z e R | z > 0})?

. Let w=>5+44i and z = —1 + 2¢. Compute each of the following:

Y,

(a)

(b)

(¢) wz
(d) w/z

2|

g

. Let z = —1 4 2i. Find real numbers r and 6 such that z = r(cos(6) + sin(0)).

Let a = 2(cos(m/4) + isin(n/4)) and b = 3(cos(w/3) + isin(7/3)). Compute each of the
following:

(a) |al

(b) ot
(c
(d
(e
(f

S

=

e(a)

m(a)
4

~— ~— ~— ~— ~—
S

=

Ja

Draw w, z, a, and b (from the previous three problems) in the complex plane.



