1.1.9 Problems

1. Consider the complex numbers z; = (1, 2), 2, = (—2,3), and 23

(1, —1). Compute the following:

(a) 2 + 22 + z3; (b) 2122 + 2223 + 2321; (c) 221222%;

22 z3 zZ] + 23
d) 22 2 2, A, %2 B8 .
()zl+z2+z35 (e) 3+21’ ()Z§+Z§

. Solve the following equations:

(a) 2+ (=5,7) = (2, =1); (b) (2,3)+2z= (-5, —-1);
(© 22 3= 5 @ 5 =62

. Solve in C the equations:

(a) 22 +2z+1=0; (b)2*+1=0.

T
. Let z=(0, 1) € C. Express Y. 2* in terms of the positive integer n.

k=0

5. Solve the following equations:

Nl T B}

10.

11.

12.

13.
14.

(@) z-(1, 2) = (=1,3); (b) (1,1)-22 = (—1,7).

. Let z = (a, b) € C. Compute 22, 23, and 2*.

. Let 2y = (a, b) € C. Find z € C such that 2? = z,.

. Let z = (1, —1). Compute 2", where n is a positive integer.
. Find real numbers x and y in each of the following cases:

. . N r—3 y—3
(a) (1—2i)z+ (1+2))y=1+1; (b) 3+z 35

(c) (4—3i)2? + (3 + 20)zy = 4y? — 322 + (3zy — 2y?)i.
Compute the following:

=i;

(a) (2—14)(—3+2i)(5—4i); (b) (2—4i)(5+ 2z) + (3 + 42)(—6 — 1);

© (H) (1) (d)( ”’f) +(1_2—ﬁ)
3+71  5-—8i
© 573 T

Compute the following:

(a) 2000 4 {1999 4 ;201 4 ;82 4 4T,
(b) E"—1+z'+i2+z'3+---+z'" for n > 1;
(C) 2 - .. 22000

(d) z‘5+( )T+ (—i)13 07100 4 (—4)%,

Solve in C the following equations:

(@) 22=14; (b)22=—i; (c)22=1%—i¥L2

1
Find all complex numbers z # 0 such that z+ - € R.

z
Prove the following:

(a) B = @+¢¢3ﬁ+@-zJﬁ7em

19+ 7i 20 + 51
(b) E2-—( 9 ) +(7+6i) € R.




15. Prove the following identities:

(a) |21+ 22|12+ |22+ 23|12 + |23+ 21|2 = |21]% + 22| + | 23]2 + | 21 + 22 + 23] %
(b) 11+ 2122 + |21 — 2z2|® = (1 + |21|*)(1 + | 22?);
(c) 1 —21Z2® = |21 — 22| = (1 — |21 *)(1 — |22|?);
(d) |21+ 22+ 232 +| — 21 + 22+ 232 + |21 — 22+ 232 + |21 + 22 — 2z3]°

= 4(|21]* + |z2|* + | zs[*).

16. Let z € C* be such that |23 + zl_a < 2. Prove that |z + % < 2.

17. Find all complex numbers z such that
|z| =1 and |22 +2%| = 1.
18. Find all complex numbers z such that
42% + 8|z|> = 8.

19. Find all complex numbers z such that 2*® = Z.
20. Consider z € C with Re(z) > 1. Prove that

21. Let a, b, ¢ be real numbers and w = —% + zlg Compute
(@ +bw + cw?)(a+ bw? + cw).

22. Solve the following equations:
(a) |z| —22=3—44;



