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r e s t a r t ;
 # E x a m p l e .  f ( x )  =  2 * s i n ( 3 * x ) + 1 0 * s i n ( 5 * x ) + 2 0 * s i n ( 1 1 * x ) ;
  #  D isp lay  the  s igna l  g raph ,  the  magn i tude  g raph ,  
  #  and  the  phase  graph .

#  F o u r i e r  t r a n s f o r m s  n e e d  t h e  i n t e g r a l  o f  | f ( x ) |  t o  b e  f i n i t e .
#  J u s t i f y  t h i s  d e t a i l  b e l o w .  B e w a r e  o f  t r y i n g  t o  c o m p u t e  t h e  
v a l u e !

u:=x->piecewise(x<0,0 ,1 ) ; f :=unapply( (2 *s in (3 *x )+10*s in (5 *x )+20*
s i n ( 1 1 * x ) ) * ( u ( x ) - u ( x - 2 0 ) ), x ) ;
c v : = 1 ;  # c v : = 1 / s q r t ( 2 * P i ) :

I n t ( a b s (f ( x )) , x = - i n f i n i t y . . i n f i n i t y ) ;  # e v a l f ( % ) ;  #  N e e d  a  f i n i t e  
i n t e g r a l .

F : = u n a p p l y ( i n t t r a n s [ f o u r i e r ] ( c v * f ( x ) , x , w ) , w ) ;

#  Us ing  D i rac  approx imat ion ,  i f  D i rac  appears  in  F (w)
#  h :=0 .8 :ApproxDi rac:=x-> (1 / (2 *h) ) * (p iecewise(x+h<0 ,0 ,1 ) -
p iecewise (x -h<0 ,0 ,1 ) ) ;
Mag:=unapply(abs(F(w)),w);
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>  >  Phase:=unapply(a r c t a n ( I m ( F ( w ) ) , R e ( F ( w ) ) ) , w ) ;

optx:=-1. .21,scal ing=unconstrained,thickness=3,discont=true:
optw:=-1. .21,scal ing=unconstrained,thickness=2,color=blue:
p lo t ( f ,optx ) ;p lo t (Mag,optw) ;p lo t (Phase ,optw) ;
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