
  

Binomial theorem
It states how to compute and express all terms in n-power of bracket (x+y):

i.e. without sum notation:

Human examples:



  

Lets compute:

Verify that x1= sqrt(2) – 2 is root of:

Which member of the power does contain y^3?

Prove:



  

Complex numbers

Complex number consists of real and imaginary part, it can plot as point in complex plane

Algebraic form of complex number

Based on introduction of imaginary unit i such that

Complex conjugated number

Magnitude of complex number (also absolute value)

Polar form of complex number α



  

Complex numbers
de Moivre's formula

Operations:
- addition and subtraction

- multiplication

small example:

- reciprocal and division

- multiplication



  

Applications of complex numbers
● Finding roots of polynomials

● Eigenvalues of matrices (i.e. characterization of matrix)

● Characterization of dynamical systems
- determination of its stability

● Fourier analysis of signal
- frequency spectrum

● Description of wave propagation



  

Lets compute and verify according to Moivre’s formula:

PS: de Moivre's theorem states

Lets compute and verify according to Moivre’s formula:

Derive formulas by using Moivre’s formula and binomial theorem:



  

Compute

5b) Prove equality of number z1 and z2:

7) Prove that number                              for any real p is purely imaginary. 

For what value of p is z = i /3 ?



  

8) Determine for which real number b is expression 

    a) real number, b) complex number, c) purely imaginary?

Compute

Compute

Compute

Sum of geometric sequence ;-)



  

First plot complex numbers z1 and z2. Then graphically determine: a) and b) or c).



  

Find complex conjugated numbers:

23 Compute

25 Plot all numbers in complex plane for which hold:



  

Find polar form of z:

35 Find absolute value of z and plot it in complex plane:

Compute product and division of numbers z1 and z2.



  

With the help of Moivre’s theorem compute:

= Square root of

= 4-th root of

= 5-th root of
= sum of all third roots of
= sum of all third roots of



  

= Solve for complex z:

Find solutions of equations, plot them:
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