
KYMATIKH
I. M

 –



 = 

,  ( )  (
) ,

.
 ( : )

 ( )  t ( : 
). . 

, . = 0,  ( . 
) .

= 0 = 0 ) =

0 = 0 = = =

»  ( . , 
.



, . 
,

 ( )

!

. !

t x

), 
x t, , 

.



, =

, =

, = , = =

= = k <<)

: , = , + , = + =
( ) ( ) + ( ) ( )

, =
( ) ( ) ( ) ( ) cos ( ) ( ) ( ) ( )

, = 2 cos

+ = 2 sin



Envelope –

 ( )  

cos



…

, , 
±2 k, ±3 k

.

 ( , )









 Fourier

   (
) 

.

 Fourier ,
, , 

.

.

.





=





,





f(t)

0

0

F( )

F( )

F( )

T
2

2

1
T



, 
.

, 
 « » 

 (
)

 100

,



k

….

t

. 

= = = F/
= k

…. …



, , , 
 « » 

… ( )

(k)



…
.

…. …

t=0

1t

2t



,

= = (
( )

)

 k ( =



 ( ) =

= , = ( ( ))

= . 
, 

= , = = = ( ) = , . =

>
<



k

k

k

=ak+b

=ak constgph

ph g

constg

 M  k



t=0

t

x

t
x

g

x

H TAXYTHTA O

 ‘’ ’’



 ( ). 
 ( ) .

 ( ).

. .
.





 5
1.

= k+ , , . .

= = +

= =

k

(k)

= 



2. =

= 2 sin , = .

.

= = 2 sin /

= = 2 cos = cos

= = =
/

=

= cos =

.



3. = , ,
.

= (1)

= = = (2)

(1) & (2) = = = =

= =

( = 2 / )



4.
( , ) + ( , ) + ( , ) = 0 (1)

.

, = . :

= ( )

( )

( )

, ( )

(1) ( ) :
3 = 0 = 3

, = = 1 = = 1 3 2



5. . 
. 

 ( ) = tanh ( ),
, . 

,
. 

. .

, , tanh = = 1, . 
= , .

, = = = = , . , 
.

, tanh

 Taylor tanh = + -…), = d

= = d = = . , . 
» .  «

» .


