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Linear algebra 1 - Exercise 1

1. (&) Let 2 = 3+ 2i and w = ~5+ 3i. Compute zw and -5;

(b} Caleulate li - %@%i;

t

{¢) Find all the roots of order 4 for z = —2 — 2v/31;
: 16 ' 10
{d) .Compute (%5 + %z) : (32@ - 34;—52) :
(¢) Solve the quadratic equation (1 — )22 + (1 4 3é)z + (—4 +2i) = 0.

2. Prove the following statements:

(a) =% W,
(b) |zw| = jzliwl;
(¢) Use the trigonometric identities to show that

(cos @ + i sin 8)(cos & + i sin @) = cos(f + @) -+ isin(f + @) ;

(d) Let z = r1e” and w = r2¢'¢ be complex numbers. Derive from (a-c)
the multiplication rule: zw = riraei®+el;

{(e¢) Show than in the case when w # 0

A o TLe-9)
w Ta

3. Prove the following properties of complex numbers:

@ (2) =%
(b) 232+ %2 is real for all z € C;
(©) |z +wl* + |z — wf® = 2|2 + Jw|*);
(d) £ 15 real whenever |z] = jw| = 1 and 2w # -1,
4. Find the expression for sin 5z in terms of sin®  and cos® z for natural &.
5. Let p = 2% + 32® - 222 + 10 be a polynomial with real coefficients. Prove:
if # € C is a complex root of p, then Z is also a root.



