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.  

Revision of properties of complex numbers: complex plane, modulus and the phase of a complex number.
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Functions of complex variables, in particular, 
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Use of          in the description of oscillations.

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
How does one describe functions?

One can deal with a limited number of elementary functions,
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or one can work with a much broader variety of functions introduced formally as power series: 
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where each set of coefficients





   completely determines some function f(t).  
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   Taylor

expansion:
Few relevant examples:
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       value at t=0




 
value at t=0
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Functions of a complex variable
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Since we already know how to sum and multiply two complex numbers, we are able to deal with any of the following functions of a complex variable z:
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Polynomials:






 

We can also introduce a variety of functions defined as power series: 
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Exponential function:






 in particular, for
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Properties of 
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Main property of the exponential function:
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Examples:
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One more way to represent complex numbers:
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  phase factor
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Differentiation of 

[image: image80.wmf]!

1

!

1

!

1

0

0

m

e

m

dt

e

d

m

a

t

t

t

m

t

m

m

=

=

=

=

=

[image: image81.wmf]å

¥

=

º

+

+

+

+

=

0

1

0

...

...

)

(

n

n

n

n

n

t

a

t

a

t

a

a

t

f


[image: image82.wmf]
[image: image83.wmf]2

sin

2

cos

2

p

p

p

i

e

i

+

=


[image: image84.wmf]1

-

=

p

i

e


_______________________________________________________________

For any complex number D
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Linear oscillator 
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  suggested solution:
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General solution:
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of general solution
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