Linear differential equations
General properties of linear diff. equations; 

their general and particular solutions.

Eigenfunctions of a differential operator, 

general solution of a homogeneous linear ODE using an auxiliary equation.  
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Revision of properties of complex numbers: complex plane, modulus and the phase of a complex number.
   Functions of complex variables and the function

 Linear ODE’s describing damped oscillators.
Literature: 

All you wanted to know about Mathematics, 

but were afraid to ask,  L.Lyons  -  Vol. 1, Chapts. 4,5 

Other reading:
Mathematical Methods for Science Students, G.Stephenson – Chapts.7,20
Mathematical Methods in Physical Sciences, M.L.Boas – Chapts. 2,8
Complex numbers
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Imaginary unit  


      was introduced
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in order to solve the quadratic equation       
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 imaginary part

[image: image7.wmf]0

1

2

=

+

D


[image: image8.wmf]×

×

×

×

×

×

-

×

×

×

-

××

×

,

,

,

,

0

,

,

,

,

z

z

z

z

m

m

j

j

j

j

[image: image9.wmf]×

×

×

×

×

×

=

×

×

×

××

×

,

|

|

,

|,

|

,

1

|

|

,

|

|

1

,

,

|

|

1

,

0

m

m

z

z

z

z

z


       real part
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   Both real part, 


     and imaginary part,

of any complex number are real numbers.
_________________________________________________________________________________
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 complex plane (Argand plot): imaginary unit i gives
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     an additional dimension in 
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      complex conjugate
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Example:









is always real
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is always purely

    imaginary 

Phase             and modulus          of a complex number z
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(an alternative way to represent a complex number)
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     Modulus of any complex number is a real positive number:
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Examples:
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   Cartesian


 Cylindrical






 coordinates

coordinates
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Uncertainty in defining the phase:
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All phases
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correspond to the same complex number
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Examples:
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Multiplication of complex numbers
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         Modulus of a product = product of modulae
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   Phase of a product = sum of phases
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Example:
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To compare with
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One particularly important example:
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Inverse to a complex number

(how to divide by a complex number)
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Example:
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Example: Quick answers for modulus and phase of 1/z
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Phase of a real positive 

number is equal to zero
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Conclusion:   we know how to operate  with power-law functions of complex variables, for any integer m:
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That is, we know, how to evaluate their real and imaginary parts, and, equivalently, their modulae and phases. 
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