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Abstrack
This thesis.a method of equalizing gain distortion of the chrominance signal by
APProxXimMing the response of the specified magnitnde characteristic is presented. In order to
design an chrominance equalizer with maximally flnt group delay, a non-minimum phase
network technique iz utitized
Here in. e equalizer can he designed by means of n modulated sine-squared test
signal. From the expeitmental resniiy, it is showed that the measured magnitirde response of

the equalizer is in good agreement with the calculated characteristic.
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ROMBFERG.PAS
progiam Romberg;
I ..................................... mmeeia i i ammmammee—e—nn— }
{- -1
[- ‘T'nrbo Pareal Numerical Methods Toolbox

[- {€") Copyriglt 1986 Borland International.

{- ‘1
{- Purpose: This program demonstrates integration with the
{- Romberg algorithm.

{- -}
(- Inchrde Files: COMMON INC procedure DisplayWarning
{- procedure DisplayErmror

{- procedure [OCheck

{- procedure GetOutputFile

{- Romberg TNC procedure Romberg

{- -1
f- Version Date: 26 Tannary 1087

{- -1
T )

{3R+} { Fnable tange checking )

conkt
TNAmaySire = 50, { Size of the vectors |}
IOerr:boolean = false; [ Global vanable 1Oerr }

{ Flags an IO error  }

tvpe

TNvector = army[0. TNAmaySize] of real;

yar

Lowerlimit, UpperLimit : real; | Limits of integration }

Tolerance : real; { ‘Tolarance in the answer |

Manxlter : integer;

{ Maximum number of iterations }



Iutegral - real; { Valne of he tntepral |

lter : inteper; f Nomber of iterations to find answer }
Iirror @ byle; [ Flags if someiling went wrong |
Oniliite @ text; [ Ontpat {ile )

Fanction TN Pl X - ealy 0l

P )

{- This is the function 10 integrate }
O O ]
begin

TNTargell? =i Ofie s v * x ¥ g4 55 n ¥ n b 10U (x " g ¥ P x bS5y  x ) 1OROY

end: { function TNTargetl" )

{81 ROMBERGINC') f 1oad procedme Romberpg )

{31 COMMON.INC) { Load procedire 103 heck }

{ Load pracednre GeiOntputFile |

procedure Initializet var Iowerl.imit : real;
var Upperlimit - real;
var Intepral  : oreal;

var Tolerance : real;

var Maxlter  : inleger;
var Iter :inleger;
var Grror  hytey;
e e e l
[ Omtpnt Lowerlimil, Upperlimit, Integral, -]
{- Foleranee, MaxTfer, Iter, Frror -]
{- -]
[- Thiz procedure ininlizes the above varinbles to zera -1

begin

Lowerbimi = 0;



Upperl.tmit = 0,
Integral = 0,
Tolerance = Q;
MaxTter = %
fter = 1Y;
Ertoe — (),

end; { procedure Initialize )

procedme GetDatafvar LawetLimi - real;
var Upperl.imit : real;
var Tolerance : renl:

var Maxlfer  : inleger);

[ o e e e e em e e 1

[- Chrtput: Loswerl imit, Upperlimit, Tolerance, Maxlter -]
- -}

{- This procednre assigna values fo the ahayvo variables -1
|- from keyboard input -}
S j

procedipe CGefl imitstvar Towerl innt : real:

var Upperlamit : real);

[~ Omtpnt LowerLimit, Upperlimit -1
(- -1
[- This procedure nssigns values to the limits of -1

|- integration from keyhoard input -}

begin
repeat
repeat
Write('Lower limit of inlegratton? );
Reading] .owerLimin);
104 heck;

nnti! nol 10err;



Writeln:

repeat
Wirite('Upper limit of integration? '),
Readln(UpperLimit);
103 heck;

until not 1Oerr:

if Towerlamit - Upperl imit then

bopin
Writeln:
Writeln{’ The limits of integration must be different');
Writeln;

end;

nntil [Lowerlimit <> UpperLimit,

end: { provednure Geflimits |}

pracednre Geflalerance{ var Tolerance : real);

[ommmmeem e e e mnmma e s ]
{- Qutpnt: Tolerance -}
(- )
[- This procedure reads in the accepted Tolerance -}
{- from the keyboard, -}
S ]
begin

Writeln;

repeat

Tolerance = |E-8;
Write(V'alerance (> 0, default = ', Tolsrance : 9, ) ');
ReadintTalerance);
110 heck;
if Telerance <= 0 then
begnin
I0err = te;
Tolerance = [R-8:
end;

untit not 1Oerr;



end; { procedure GelTolerance }

procedure GeiMaxlter(var Maxlier : integer);

{- Output: Maxlser -
{- -1
{- This procedoe pade iy the e epted Mastiey

{- from the kevhoard. -

begin
Wrniteln;
repeat
Mnxlter == 100,
Write('Mavtimuom number of ilerations: (> 0, defanit =, MaxIter,  ');
Readin{Mnax[lery;
10 heck;
if MaxIter <= 0 then
begin
1Gerr = frue;
Maxlter .= 1000;
end;
unhl! nnt 1Cerr;

end; [ procodure CrelMaxlter )

begin [ procedure Getlata }
GetLimits(LowerLimit, UpperLimiby;
GelTolerance{ Tolerance);
JetMaxltertMaxlier);
CietOutpitPilef OulFile );

end; | procedure CGetData }

procedure Resnlta().owerLimit : real;
UpperLimit : renl:
Tolerance : weal;

MaxIter :inizpger;



Integral : real;

Tter s integer;

o : hyie);
[avsm o em e }
(- This procedure outputs the results to the device OutFile -}
[emmmem e s }

begin
WritelntOutFile, T.ower Limit! : 30, Lowerl imit : 25);
Writelnf COutliile, "Upper Limit! : 30, Upperlimil © 25);
Writkeln(OuiFile, "Tolerance:' : 30, Tolerance : 25);
Writeln(OuiFile, "Maximum anmber of iterations” : 30, Maxler : 5);
Write[n{OutFile, ‘'Number of iterations:' ; 3Q, lter = 5);
Writeln(OntFile);
il Firror = 3 then
DisplayWarning;
if Frrar in [1 7] than

IMaplaykyro;

case Error of

0 : Writeln(Omlile, 'Integral”’ : 25, Integral}),

| Writeln(OntFile, ‘The tolerance must be greater than zero.);

2 WnlelngOntlile,

*The maximnm nnmber of itecations innst be greater than zero.'),

3 hegin

‘

Writelnt OmEile, "Foleraitee not reached in °, Her, ' iterations ');
Writeln( Outl¥ile, "The last iterate of the integral is!', Integral);
end;

end; { case }

end: { procedire Resulta )

begin | program Romberg }
Initiatize(] owerl imit, Upperl imit, Integral, Tolerance,

MaxTter, Iter, Error);



GetDnta(lowerl.imit, Upperl imit, Tolerance, Meaxiter);
Romberg(LowerLimit, UpperLimit, Tolerance, Max!ter, Integral, Iter, Error);
Results(LowerLimit, UpperLimit, Tolerance, MaxIfer, Integral, Iter, Error);
Close(QutFile);

end. [ program Romberg }



ROMBERG.INC

procedure Romberg(Lowerl.imit : real;
UpperLimit : real;
Tolerance : real;
Maxlter : integer;

var Integral : real;

var lter ! integer;

var Brror . byte);
e }
- -}
{- Turbo I'ascal Numerical Methods Toolbox -1
{- (C) Copyright 1986 Borland International. -}
(- -}
f- Input LowerLimit, UpperLimit, Tolerance, Maxlter -}
{- Output: Integral, lter, Brror -}
t- -
{- Furpose: Given a function, INTargetF(X), this procedure approximates -}
{- the integral of TNTargetF from LowerLimit to UpperLimit -1
{- using the Romberg method. -]
(- -]
{- User-defined Functions: TN TargetF(X : real) : real; -}
{- -}
{- Global Variables: Lowerl.imit : real; Lower limit of integration -}
{- UpperLimit : real;  Upper limit of integration -]
{- Toletance : renl; Tolerance in answer -1
{- Maxiter : inteper; Maximum number of iterations -}
{- Integral : real;  Value of the integral of -}
{- | TNTargetF over the given -1
{- interval -}

{- Tter ©integer; Number of iterations -}



{- Brror : byte;  Flags if something goes -

i- wrong -1

(- -}

{- Errors: (: No errors -}

{- 1: Tolerance <= 0 -]

{- 2: Maxlter <=0 -1

{- 3: lter > Maxlter -1

{- -}

{- Version Date: 26 January 1987 -]
f- )
O )

{3R+} { Enable range checking }

var
Spacing : real; { Spacing between points }
NewRBstimate,
OldBstimate : TNvector; { iteration varinbles }

TwoToThelterMinus2 : integer;

procedure TestAndinitializes Lowerlimit : real;
UpperL.imit : real;
Tolerance ! real;
Max]ter »integer;
var lter : integer;
var Spacing : teal;
var OldEstimate : TNvector;

var TwoToThelterMinus2 ; integer;

var Brror : byte)

{- Input: LowerL.imit, UpperL.imit, Tolerance, MaxIter -1



{- Gutput: bter, Spacing, OldBstimate, Two'l'oThelterMinus?, Frror -}

- -}
{- This procedure tests Tolerance and MnaxIter for errors (they -]
{- must be greater than zero) and initializes the above -}
{- variables, -}
o }
hegin

Brror := 0;

if Tolerance <= { then
Brrer := 1;

if Maxlier == 0 then
Brror = 2;

if Brror = O then

begin
Spacing := UpperLimit - Lowerlimit;
OldBstimate{ 1] := Spacing *

(TNTargetF(LowerLimit) + TNTargetF(UpperLimit)) / 2;

Iter = 1,
TwoToThelterMinus2 = |;

end;

end, { procedure FestAndinitialize |

procedure ‘Irapezoid( TwoToThelterMinus2 : integer;

LowerLitnit : real;
Sprcing : real;
OuiPstimate ' real;
var NewHFstimate : real);
[remmmrmm e |
{- Input: TwoToThelterMinus2, Lowerl.imit, Spacing, -}

{- OldTstimate -1



{- Output: NewHstimate -}

- -1
{- This procedure uses the trapezoid rule to -}
{- improve the integral approximation (OldEstimate) -}

{- on the interval [LowerLimit, LowerLimit + Spacing]. -}

(- The results nre returned in the variable NewEstimate -]

{ .......................................... e ]

var
Sum : real;

Dummy : integer;

begin
Sum :=
for Dummy := 1 to TwoToThelterMinus2 do
Sum = Sum + TNTargetF(LowerLimit + (Dummy - 0.5) * Spacing};
Newlistimate := 0.5 * (OldEstimate + Spacing * Sum);

end; | procedure Trapezoid }

procedure Lxtrapolate(Iter . integer;
OldBstimate : TNvector:

var NewEstimate : TNvector);

oo o i

{- Input: Iter, OldBstimate -}

{- Output: NewHstimnte -1

{- -1

{- This procedire veee Richardann CXtpokiion -

{- to imprave the cmrent Approximation to the integral -}
{- (OldBstimate). The result iz returned in the -}

{- varinble NewRstimate -1



var
Extrap : integer;

PourToTheExtrapMinus1 : real;

begin
FourToThelxtrapMinusl := |
for Bxtrap == 7 to lter do
begin
FourToThetixtrupMinusl = Four'foThelxtrapMinusl * 4;
NewREstimate[Extrap] :=
(FourToTheExtrapMinus1 * Newlstimate| Pxtrap - 1] -
OldBstimate[Extrap - 1]) / (FourToTheExtrapMinusl - 1);
end;

end, | procedure Pairapolate )

begin | procedure Romberg |
TestAndInitialize( LowerLimit, Upperl.imit, Tolerance, Maxlter, lter,
Spacing, OldEstimate, TwoToThelterMinus2, Brror);
if Brror = 0 then
begin
repeat
Tter := Suce(lter);
Trapezoid(TwoToThelterMinus2, LowerLimnit, Spacing, OldEstimate[1],
NewHstimate[ 1]);
TwoToThelterMinus2 := Two'lolThelterMinns2 * 2:
Extrapolate(Iter, OldFstitnnte, NewEstimate);
Spacing = Spacing / 2;
Oldtistimate = Newllstimaie:
untit { The fractional difference belween }
{ iterations is within Tolerance }

(ARS(Newlstimate[Iter - 1] - Newbistimate[Iter]) <=

ABS(Tolerance * NewHstimate[Iter])) or (lter >= Maxlter);



if Iter >= MaxIter then
Brror = 3;
Integeal := NewPstimatejTter];
end;

end; | procedure Romberg |



main()

[

Tsumusoam a.dd.a.

1 2 -t 2 R 5
float Al A1 A2 A2 a0z1,22,A2 A2 det,detad dela2, ad,ad;

printff"Enter Al = ")
seanf( "™ & A 14);
printi"Enter Alz ="y
scanf(” nf“.&!\]?);
printf( "Enter }"\2s ="y
ncanf("%f"'.&hf);
printf("Enter A2’ = "L
ncmf("%?‘,&AZG):
printf("Enter A2 = "
scanf("%f" &A2);
printf¢"Enter A2 = K
mcﬂ.nl'("%!"',&/\Zz IR

printf{"Finter a0 = ™;

scanft """ &ath;

k] 1
zle Al -a0*A2 ;

2 2
z2e Al -a0*A2 ;

" & 5
det=A2 *A2 A2 *A2:

4 5
detad=z1*A2 22%A2 ;
" 4

deta2=A2 *z2.A2 *zt;
a1 = detri/det;

a2 = deia?/det;

pantfl"z1=01 z22="00 det=Chln" 7.1 22.det);

nnf{"ad =" al=" 0" A0,
P



Tisunsumic ERROR

main()

float a4 H(),0 Fs((D JERROR,b2,a0,a2;

pontf("Enter the initial of (O g

scanf{"%f" &0,

prntf("Enter a4 \n");

scanf("%1" &ad);

prietf("Enter a2 \n");

scanf{"%f" &a2);

printf("Enter a0 \n");

scanft "%, &al);

printf("Enter b2 \n"y;

scanf("0%f",&b2);

while((<1.1){

H(W)=((a4* @ * M * (I * (0 +a2+0) * (D +a0)/((D * () *(D *(D+b2 D *() +aly);
Fs(()=(1-(0.206*()));

ERROR=Fs((®)-H((]);

printf("w=%f Fa{(D)=%f H(()=%f ERROR=0f ‘0", 00 Fe((),H(W@) ERROR);
O=0+0.1;
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