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Define the following sets and give examples of elements of each:
(a)   the set of rational numbers,
(b)   the set of real numbers,
(c)   the set of complex numbers.

1.

Let ab, c
d, e

f ∈ ℚ. Show that ab + ⎛⎝c
d + e

f
⎞⎠ = ⎛⎝a

b + c
d
⎞⎠ + e

f .2.

State and prove the Pythagorean Theorem.3.

Compute and graph the following:

(a)   -15 + i
4 + 2i ,

(b)   (271/3)4,
(c)   27(4+1/3) .

4.

Let z = x + i y with x, y ∈ ℝ. Compute and graph 
|

|
|||
(3 + 4i)(-1 + 2i)

(-1 − i)(3 − i)
|

|
|||.5.

Define the following and give examples:
(a)   injective,
(b)   surjective,
(c)   composition of functions,
(d)   abelian group.

6.

Let D : ℚ[x]⟶ℚ[x] be a function such that
(a) If f , g ∈ ℚ[x] then D( f + g) = D( f ) + D(g)
(b) If c ∈ ℚ and f ∈ ℚ[x] then D(c f ) = cD( f ),
(c) If f , g ∈ ℚ[x] then D( f g) = f D(g) + D( f )g,   and
(d) D( x) = 1.
Compute D( x n), for n ∈ ℤ≥ 0.

7.

Write 1 − x n

1 − x  as an element of ℚ[x].8.


