Forms:
e a-+bi
e 7(cos@ +isinf)

° reie

Complex Numbers

2+ 3i
V13 cis(0.9828)
,/13 eO.9828i

|2 T

=10.9828 radians
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Note that:
e = cos@ +isin6

See the Calculus Handbook
For two proofs of this.

The set of Complex Numbers (C) are a field. So is the set of Real Numbers (R).

e Closurelaw: z; + z, and z;z, areinC.
e Commutative law of +: z; + 2z, = 2, + 24

e Associative law of +: (z; + 2,) + 23 = 2y + (2, + z3)

e Commutativelawof: z; 2z, =2, 23

e Associative law of +: (21 2,) " 23 = 21 * (25 * 23)
e Distributive law: z; - (23 + 2z3) = (21 " z3) + (21 * 23)
e Additive Identity: z; + 0 =z,
e Additive Inverse: z; + (—z;) =0
e Multiplicative Identity: z; -1 = z;

e Multiplicative Inverse: z; - (1/z;) =1

Implications of e = cos@ + isin @

Use what you develop to answer each successive question. You may use your calculators:

1) What is: ei™?

2) Whatis: In(—1)?

3) Whatis: In(—37)?

4) Recalling thati = v/—1, what is i as a power of e, that is, et = j?




5) Whatis: In(i)?

6) Whatis: i{? What is its approximate value (use a calculator)?

7) Using e = cosz + isinz and e % = cosz — i sin z, solve for cos z.

8) Using e = cosz +isinz and e = cosz — i sin z, solve for sin z.

Answers:
1) e =cosm+isinm=-1
2)  In(-1) =In(e™) = in
3) In(—37) =In(—1-37) =In(-1) + In(37) = im + In(37). So, for any positive real number x, In(—x) = ir + Inx.
4) i= \/__1 — (_1)1/2 — (ein)l/z — ein/z
5) In(i) = In(e™?) = in/2

i i\t 2 _z 1 i
6) i'= (EZ) =ez =e 2z ~ 0.2079 ~ 5 Notice that i' is a real number!

7 e = cosz+isinz ; .
) ) 8) e¥= cosz+isinz
e ¥ =cosz—isinz i .
—e ¥ = —cosz+isinz

e? + e % =2cosz

eiz + e—iz
—F——— =(C0SZ .
2 ——— =sinz
2i

e? —e % = 2jsinz

elz _ p-iz



