Math 417 — Sections 1 & 2 Solutions

Lo(a) (WV2—i)—i(1—V2)=V2—i—i+ V2’ =V2-2i—V2=-2i
(b) Using the product definition (1, y1)(z2,y2) = (z122 — Y1Y2, Y122 + T1Y2), we have:

(2,-3)(=2,1) = ((2)(=2) = (=3)(1), (=2)(=3) + (2)(1))
= (_178)

(c) First, we have:
3, DB, =1 =(3)B3) = ()(=1),(3)(1) + (3)(=1))
— (10,0)

Then, we have:

(3,1)(3,~1) <%1_10> _ (10,0) <%1_10>

2. Let z = x + 1y. Then,
(a) Re(iz) = Re(i(z + iy)) = Re(iz + i*y) = Re(—y + iz) = —y = —Im(2)
(b) Im(iz) = Im(i(x + iy)) = Im(iz + i’y) = Im(—y + iz) = = = Re(2)
5. Let 21 = (z1,11) and 22 = (22, y2). Then,
122 = (wlayl)($27y2)
= (122 — Y1Y2, Y122 + T1Y2)
= (2221 — Y2y1, Y221 + T2y1)

= ($2=y2)($17y1)
= Z221

10. To solve 22 + z + 1 =0, we let z = (z,y):

4 z+1=0

(z,y)(@,y) + (z,y) + (1,0
(z* = y?, 2zy) + (2,9) + (1,0
(2 —y* o +1,22y +y

) = (070)
) =1(0,0)
) = (070)

Therefore, z and y must satisfy the equations:
=P+ +1=0 (1)
22y +y =0 (2)
Note that y = 0 is a solution to Equation (2). That would mean that z = (z,0) is a real number.

However, z? + z + 1 = 0 does not have a real solution (using the quadratic equation would result in a
negative discriminant). Therefore, y # 0 and Equation (2) then gives us:



Plugging into Equation (1) and solving for y gives us:

=P+ +1=0

1, 1
Z_ =0
1YV Ts
3
2—_
¥ =1
y==

Thus, the solutions are:



