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f unct i on [ z , p, gai n]  = i nvcheby ( n, ap, as)
% I NVCHEBY − Chebyshev t ype I I  anal og l owpass f i l t er  pr ot ot ype.
% [ z, p, gai n]  = i nvcheby ( n, as, ap)  r et ur ns t he zer os,  pol es and gai n
% of  an nor mal i zed pr ot ot ype t ype I I  Chebyshev anal og l owpass f i l t er
% wi t h ap deci bel s of  r i ppl e i n t he passband,  as deci bel s of  r i ppl e
% i n t he st opband of  n−t h or der  anal og l owpass f i l t er .
% Type I I  Chebyshev f i l t er s ar e maxi mal l y  f l at  i n t he passband.
%
% Aut hor ( s) :  M.  Lai per t ,  M.  Vl cek,  J .  Vr bat a
% Pr ogr ammed by Jan Vr bat a,  december  1999
% Thi s i s  a ver s i on f or  GNU OCTAVE 2. 0. 4

%f or mat  l ong;

eps=sqr t ( 10^ ( 0. 1* ap) −1) ;
k1=1/ sqr t ( ( 10^ ( 0. 1* as) −1) / ( 10^ ( 0. 1* ap) −1) ) ;
k=1/ cosh( acosh( 1/ k1) / n) ;
oms=1/ k;

i f  ( cei l ( n/ 2) ==n/ 2)  m=f l oor ( n/ 2) ;  el se m=f l oor ( ( n−1) / 2) ;  end
pom=sqr t ( 1+( ( eps^2) / ( k1^2) ) ) ;
a=0. 5* ( ( pom+eps/ k1) ^ ( 1/ n) −( pom−eps/ k1) ^ ( 1/ n) ) ;
b=0. 5* ( ( pom+eps/ k1) ^ ( 1/ n) +( pom−eps/ k1) ^ ( 1/ n) ) ;

f or  f =1: m;
pom=1/ ( k* cos( ( ( 2* f −1) * pi ) / ( 2* n) ) ) ;
z( f ) =0+pom* i ;
z( n−f +1) =0−pom* i ;
pom=( a^2) * ( s i n( ( ( 2* f −1) * pi ) / ( 2* n) ) ) ^2+( b^2) * ( cos( ( ( 2* f −1) * pi ) / ( 2* n) ) ) ^2;
al f a=−1* ( a* s i n( ( ( 2* f −1) * pi ) / ( 2* n) ) ) / ( k* pom) ;
bet a=( b* cos( ( ( 2* f −1) * pi ) / ( 2* n) ) ) / ( k* pom) ;
p( f ) =al f a−bet a* i ;
p( n−f +1) =al f a+bet a* i ;

end;

i f  ( cei l ( n/ 2) ~=n/ 2)  
p( m+1) =−1/ ( a* k) ;
z( m+1) =0;
gai n=( n* k1) / ( eps* k) ;

el se
gai n=1/ sqr t ( 1+( eps^2) / ( k1^2) ) ;

end;
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f unct i on [ z , p, gai n]  = i nvcheby2 ( ap, as, oms, opt )
% I NVCHEBY2 − Chebyshev t ype I I  anal og l owpass f i l t er  pr ot ot ype.
% [ z, p, gai n]  = i nvcheby2 ( ap, as, oms, opt )  r et ur ns t he zer os,  pol es and gai n
% of  an nor mal i zed pr ot ot ype t ype I I  Chebyshev anal og l owpass f i l t er
% wi t h ap deci bel s of  r i ppl e i n t he passband,  as deci bel s of  r i ppl e
% i n t he st opband and oms i s  nor mal i zed f r equency of  t he st ar t  of  t he
% st opband.  Type I I  Chebyshev f i l t er s ar e maxi mal l y  f l at  i n t he passband.
% opt =0 . . .  at t enuat i on i s  opt i mi zed on t he st ar t  of  t he st opband
% opt <>0 . . .  s t ar t  of  t he st opband i s  opt i mi zed
%
% Aut hor ( s) :  M.  Lai per t ,  M.  Vl cek,  J .  Vr bat a
% Pr ogr ammed by Jan Vr bat a,  december  1999
% Thi s i s  a ver s i on f or  GNU OCTAVE 2. 0. 4

%f or mat  l ong;

eps=sqr t ( 10^ ( 0. 1* ap) −1) ;
k=1/ oms;
k1=1/ sqr t ( ( 10^ ( 0. 1* as) −1) / ( 10^ ( 0. 1* ap) −1) ) ;

pom=acosh( 1/ k1) / acosh( oms) ;
i f  ( pom−f l oor ( pom) >0)  n=f l oor ( pom+1) ;  el se n=f l oor ( pom) ;  end

k1new=1/ cosh( n* acosh( 1/ k) ) ;
asnew=10* l og10( ( 1+( eps^2) ) / ( k1neŵ 2) ) ;

knew=1/ cosh( ( acosh( 1/ k1) ) / n) ;
omsnew=1/ knew;

i f  ( opt ==0)  k=knew;  el se k1=k1new;  end

i f  ( cei l ( n/ 2) ==n/ 2)  m=f l oor ( n/ 2) ;  el se m=f l oor ( ( n−1) / 2) ;  end
pom=sqr t ( 1+( ( eps^2) / ( k1^2) ) ) ;
a=0. 5* ( ( pom+eps/ k1) ^ ( 1/ n) −( pom−eps/ k1) ^ ( 1/ n) ) ;
b=0. 5* ( ( pom+eps/ k1) ^ ( 1/ n) +( pom−eps/ k1) ^ ( 1/ n) ) ;

f or  f =1: m;
pom=1/ ( k* cos( ( ( 2* f −1) * pi ) / ( 2* n) ) ) ;
z( f ) =0+pom* i ;
z( n−f +1) =0−pom* i ;
pom=( a^2) * ( s i n( ( ( 2* f −1) * pi ) / ( 2* n) ) ) ^2+( b^2) * ( cos( ( ( 2* f −1) * pi ) / ( 2* n) ) ) ^2;
al f a=−1* ( a* s i n( ( ( 2* f −1) * pi ) / ( 2* n) ) ) / ( k* pom) ;
bet a=( b* cos( ( ( 2* f −1) * pi ) / ( 2* n) ) ) / ( k* pom) ;
p( f ) =al f a−bet a* i ;
p( n−f +1) =al f a+bet a* i ;

end;

i f  ( cei l ( n/ 2) ~=n/ 2)  
p( m+1) =−1/ ( a* k) ;
z( m+1) =0;
gai n=( n* k1) / ( eps* k) ;

el se
gai n=1/ sqr t ( 1+( eps^2) / ( k1^2) ) ;

end;


