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Abstract

In the picture signal transmission system, it is necessary fo correct the time distortion
of the luminance to chrominance signal. This is project equalize the above by linear slope
delay approximation and used optimization method. In addition,the modulated 20T sine-squared
pulse is used to investigate the effeft of the network response.

It is shown that the experimental results are quite agree with the theoretical result.
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1.3 Scaling
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- magnitude scaling
- frequency sclaing
- time scaling

- delay scaling
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- magnitude scaling
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cm:w = Z Cotd
Rnew = km Ruld

Wio k,, = magnitude scale factor
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- frequency scaling

1
L.=—0L
PEeW kf ‘old
1
Cuew =T Cold
f
Rnew = Ruld

1o k; = frequency scaling factor

- time scaling
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& - >
e k = time scaling factor

- delay scaling
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Imagine i]xﬁ‘lu Conjugate Fatuuaenu

2 - S
# N13M1 Root ------ > X + px+q = 0
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B 2
*A19801 Polynomail Order N fn

2 N
Y= ag+a,Xx+a,X . tayX

y = (x? +px+q)G(x) + R(x)
WWUN b, =f(p.q) HBE by =1(p.q)

3 ) .= o EUR
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p+—A4q=-b(p.q
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a A 1 ] 3 o

2MNAUMS ¥Ms Solving WA Ap,Ag  lABMIAIUBIANMS b, WM partial

. . =t o b d
derivative 1MtUAY pq 9214
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y =g, +a1x+a2x2+....+aNxN

y = (¢ +px+q)G(x) + R(x)
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ay = by

N T by + Pby

2y = by + by, by
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a, = b, + + qb,

3
o AR o
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b; = G Pbi, QB2
b, = a, + pb; + qb,
by = a, +pb, + ab,
b, = a, + + gb,

b, q iuduay Ta 9

G(x) -—-> Polynamial order N-2

R(x) --- > Remainder Polynomial function
¥_ A v ¥ g a9 @ o v 2 .
DUGDAAT p A q a1 R(x) = 0 UUALEAAND X+ px +q i Quadratic factor

=&
$192A1M150WT Roots 1ATIN

—piyp’ -49

2
A3t Polynomial ¥84 G(x) UAZ R(x) 1AND

2 N2
G(x) = by+ bx + bx 4.4y
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R(X) by + bx

Ab t ] J L) ar Q‘.:
FOIWUNM b, HAT b, YUBYNL p HAS g 1115790113 01%0U function V03 by , b,
14d
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b,(p.Q)
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(by)p = by Py,
(bm)p = by 'P(bN-l)p - q(bN)p
(bi)p = "bi-i-l -p(biH)p - q(bi+2)p

(bg)p = ‘b3 -P(bN_i)p - Q(b4)P

ﬁ‘;‘l] Bairstow 's method

* set initial p,q and calculate b, , by
* calculate (by), , (b)), , (bl . (by),
*solve for Ap . Ag
* obtain p=p+Ap , q=q+Aq
* check (IAp|+|Aq|) <g
* Root for quadratic factor
If (p°-4q)>0  ===>real root
(p2 -4g) { 0 ===>imagine root

let zz =p¥p - Aqg

print real root :

—p+izz  -p-vzz
23\ 2

print imagine root

-p  W-zz
2 2
:_E_j__u"dz
2 2

coefficient of deflated polynomail > G(x)

'
U9 Goo

order copefficint
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Newton's method
(Newton-Raphson Method)
dmirilnddssiusnelanniige Wenswaudududnitial Vales) lasyszao
- 1 Complex Roots
- Jdmdnmsuny Taylor expansion : ﬁ X=X,
f(x) = f(xy) + hf’(x0)+0(h2) ; h= %-%,
HIROOT : y = fixg) = 0 = f(xg) +(x+% £ (xg) + O(h)

y

initial estinate

_ #9750 tangential line HYURA x;, £(Xy)

gx) = £(xg) (-xHXg)

Taof ROOT %84 g(x) = 0 A8 x,

Loex) = 0 = fxg (xR + f(xp)
; Xy~ f(xﬁ)/f’ (Xy)
At x = (. V(X))

It

ANIU x,

86748
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o
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20 y =
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1

T, (W) =

Tu(@)

I

mx + b

Ta/0 40 ; x= W

2 Td, () + Td,
©d,

T 1+—(?-—-
dof wdn)

A laluan

T (_&) Y+ T
S + lo
@49 :

(43}
T, (1-—) alavlay
do
@Dy

v

D) = T /200  0)
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v
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e 14)

e 15)
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D) = - Ty /D +O)

v

o
O O, 200,
T®)
F 3
T T(O) = T (140D )
o
0 o,
o = d L
Amualingriied T @) = - d;()
i1}
Afinageandoty (14) uaz (15)
2
¢1({D} = - Ty ® +@ (18)
20,4,
i
¢2((0)=Tdt{ - —fDJ T
2044
2 )
4 do, d o'
kiJT:) -—— = . — _T o+ )
@ d(ﬂ[ ol 2%0}
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IFUREITUMIHT T, (0)

d
ng((o) = _iE_(m)
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d ( ( m2 ﬂ
= -d—LTdOL *QJ
0} 20 44
' ]
=T | t——
. wd,
0 (16) Uas (17)
@) =T 2 - OT,

¥

{14

Lo 2
= o = Tm-d(w;)
2(lld0 40 i

o
NINATUUNUAAINDT

-wbi\!b2 - dac

2a

WIIEREUUINANNNT  (18)

B *("Tdo)iJ(_Tdu)z -4(Ty, /?-G)do)(‘@(ﬁ’; »

©
2(Tyq /2045)

(18)
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Tao®a0

od 2T .
mdDj:T 0 J(Td0)2+ a0d(0;)

Wy TO0.[1

> 1
aztiufialatuanagld

s
o =md0[ A2 —1] (19)
Tyo0a0 J

nazia ooy .
]
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@izmeL_ 1+-L¢£'—))| 200
|_ U Tao‘”aoJ
Waldawafimunzanlumegauadfivuanye  0,4n/2,220/2,830/2, .. Tl

¢(m)=—l:- fiaTatlavias ¢(mi):1—;3 faTatin Taounulu (19) wag 20) w214

Raladuan

( 2(in/2)
W, =Myl J1+ -1
L Ty 40
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wazia lavay
( e
2(-ix/2)
mizdeLl— 1+——“—“J
Tyo®a0
] - }
T
= g 1- [1-— (22)
|_ Tdomd()_l
i = 123, J(n-1)

A
o
i = n-i
a)n—l = wdo
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Dgp = Qgq! J1+ -1
L Tyo®40
® 4o (n-Nn
+1= +
Wap Taa® 40
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Ty0® a0
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Ty0® 40
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FINAUNIT @,

1

Tl (0 fogp))

I =0,1.23,.....(0-1)

(n-1); Tp{n-Dn/oy,

dM dN
N—=-M-—
do do

{

Lﬁ'ﬂ M) 0

- Tyo(1- (0, /04D

]/‘M2+N2)

p NTdU(]_(ml /mdo))
= ™ 23
do
unu @, w23
. A {1___1__?
@EL D0\ n—lJ
do
NT,, r)
= dM( 17n_1J . (24)
do
lusiiusufeafiuile N@) = 0
dN
S do .{25)

M(@)T,, \f 1 ’----l-



27

iazAwa laduinnisie k

270

(n—-Dn
T =
3oy,
_—
T’ = TOLH_‘—
Gy
dM dN
N-d——M;l-—
TLW), = %00
d ME LN
03] 1 L 1
1 o TR
NT,, 3
k = M [ 1+;‘1‘} (26)
do
A
a8 o=0,,03,0s,...
a
K A\ \§ da 027)

3i
M(@) Ty, J Z—
e

lf}ﬂ O=0,,0,,0,. .
M kT,
gineme  eoin ldaTmlaunferaniih T, yosalalmaniulunuluaums
k1
falainn dedmual® o, =23 nay N=6

N T(() (n-1)TU / (3X(2.3)

= (5-DT0/(3)2.3)
= 2.27
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N()

3
k = =T, [l
dM(o) "y (n-1)
do
joles —o®)o) ~0?) 30
= S P ( 3 5 5 Y 227 1+
d[(ml - )\m3 -0 ){ms—m )] (6-1
do
? jm(mg ~0)2)(mi fmz)-(2.871)
a;(e)fmioi —(m,zmi +mfm§ +m§m§]m2 +(m12 +m§ +c~a§)m4 —co(’)
. jm(mi —mz](mi)-(lS?l)
O—Zm(mfmg +mfw§ +m§m§)+4w3(mf +m§ +m§}—6&)5
&
(¥X)3) @ = Wy
= j(0.609295)(0.86419)(3.396)(2.87 1)/(-18.19+7.288-0.503)
= j5.134 / -12.145
= -j0.4227
Iki= 0.4227
=2 o=
dN(o)
K = do
M{w)- Ty 41+~
.dm(mz —mz)(mi —mz)
e RN PR S

de

202 —0?)(22741+675)
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.d(mgmim)(mg +mi){w3 +m5)
! do i

mf —mz}(mi ~m3)(m§ —w[3.366))

I
——

—j(mgmi ~3m2(co§ +mi)+5m4]

*(m]z —mz)(mg —m3)[®§ _mz)(3_366)

0=,

= -j(-6.255)/ (-0.864)(1.162)(4.05)(3.366)

k = -}(-6.255)/(-13.702)
= -j0.456
[k} = 0456
1 =3; wn=a,
3 N(0)- Ty f1+3i/(n=1)
X dM(o)
dw

jo(or ~o )03 ~0% ) (227,/1+9/(6-1)

NN W ] P AN 2w T 5
~20(0]0; +0;05 +0305)+40” (@) +05 +05) -6

-j9.364 [ (-48.129+119.72-53.437)

tl

_j9.364 1 18.154

j0.515

Ik =0.515

—dN{w)

da

- M(oa)-TdmeSi/(n—l)
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. 2,2 3y o4
—j(wywy -3 (6] +oy)+30

(07 —0?)(03 0 {0} -0 }i41856)

= -j(4.654 - 56.54 + 70.968)/(7.080)(4.1856)

= -] (19.082) / 29.634

Ty 41431/ (n=1)

jol0? ~02)(02 -0 )-(2227136)/(6-D)

2

| V)] 552 3 1722102 5
“2o(0]0; +0705 +0305) +407 (O] +0; +05) -6

jm(mg Je? )(Di —mz)-(4.54)

= -j0.6439
Ik = 0.6739
" —NO)
dM(a)
d({e@)
k ==
(D=(D5
= -j0.985
k| = 0.98%

2 RSTOND =2 2 ¥ 2, UNV ¥ 5
—20(0; 03 +O0F +0505)+40” (0; +0) +05)-60

i

¥

J23)6.1734)4.541) / (-T1.48 + 392229 - 386.18)
i(64.46) / (-65.431)

G 3 3

k 4 1
a8 + 8 § +4,58 + 8,8

2
&1 + a5 + a;8 + 4,

2 zoa oz 2 2, 2M o2
(s +c)f)[s +co3)(s +m5)+ks(s +m2)(s +a

2
4

)
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2

6 4 24
5 +(m12+m§)s +(mf +m§)52 +053

1

z,2 202 222 5 02 3,02 2
+5 (0] +03)s +0 0505 +5 +H(030,)s +H{0y04)s

s +ks’ +[(e)f +m§)+m§]s4 +[(co§ +coi)s3]k

2 1 2,2 2.2 12
= +[(oje))+os (o] to3)]s” +k(ojoy)s

toj050]8
k = L
a, = i
iz = 3
a, = 8.05969
a, = 5.00276
a, — 14.065171
a, = 4.65357
a, = 4.71024

k = 04236
6 5 4 3 2
=35 + 042365 + 8.05969s + 2.11917s + 14.65171s
+ 1.97125s + 4.17024
k = 04548
6 5 4 3 2
=5 + 0.4548s + 8.05969s + 2.275255s +14.6517s
+2.116444s + 471024
k =05127
6 s 4 3 2
=5 + 051278 + 8.05969s + 2.587428s + 14.65171s
+2.988057s + 4.71024
k = 0.9878
6 5 4 3 2
=s + 09878 + 8.05969s + 4.941726s + 14.65171s

+4.596796s + 4.71024
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P(-s) o 5
1N H) = - HafHUINATEIUYBY all pass filter
P(s)
n= 6
) 5 4 3 2
Pn(-s) = a8 - a8 + a5 -8 + @5 ~a3+ 3
6 3 4 3 2
Pn(s) = a5 + as + a8 +28 +a5 +a5s5+3a

911013 plot graph il k = 04236 s 1na slope delay ﬁﬁqﬁ

6 5 3 2
H(s) = s -04236s + 8.0596934 S 2.11917s + 14.65171s - 1.97125s +4.71024

3
& 042365 4 8059605 + 2119175 + 14.65171s + 1.97125s +4.71024



34

2.8 maReisans k fmuzanaeandierilflflumsesniuuies

=] ' 1 o o v
Lasamswieansmndinvesmnuamesladiun k f1 04236 05127 uay i
A ﬂld@' o L) A o J i
zwsaﬂswlmmnumz“lnﬁiﬁmnmﬁuﬂﬂﬂmmﬂyuiuﬁimlﬁ’mmr\mﬂ%ﬂ yagthe @ AlA
. Y4 C
Tlh s s avledfladay dorh i lumsesnuuinansde limanomnaon

[ &
aslon Tdsunsulgnsmiidnuusuanaaiudsan i
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............ k=0.421%46
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2.4 pivsenuuleslanlddEnsentl@lusiaty

¥ o 1KY LT A = 9 3
%1ﬂﬂWiiTﬂﬁﬂﬂ15D§UHﬂﬂ1Nﬂ“ﬁTﬂiuﬂ1iﬂﬂﬂuﬁﬁﬂﬂﬁ%Qﬂ$W%1§mTqﬂﬂﬁﬂﬁuﬂi1ﬂ

] v
i =4 r

flAneninhaindonnnninueidunnms i mﬂﬂfﬂdﬁ%’mﬁmswzLﬁﬂmﬁunsMﬁﬁﬂ‘l
1=0.4236 s izdnume Indissiudualodanud i lumsudarmisdndiadlndun
fige $ 3 EmmBundianuianaiaTaonseot@luddaoneuRume thumusagli
aowldawa 1o

o
Y

fupoulunsoeld uaial Ao

L fnmInaveansuadesiaidulasnisti s ndeitn1sues Bairstow

¥
ot

Method a3 lanadniomnistssuianavaslysunsuasn

Order of Polynomial = &
Enter Coefficient of eguation ( Max to min order)

al = 1

az = 0.42360

a3 = 8.05968%

a4 = 2.11917

a5 = 14.65171

a6 = 1.97125

a7 = 4.71.024

Admissible Error = 0.0000000000001

max. literation = 200

Rootl -6.9487132001E-02 £.3989054353E-011
ITteration = 6

Root2 -6.9487132001E-02 -6.3989054353E-011
Iteration = &

Root3 -5 .1667605733E-02 1.4326942020E+001
Iteration = 6
Root 4 ~5.1667605733E-02 -1.4326942020E+001
Tteration = 6
Roots -9 .0645262266E-02 2.3502369035E+001
Tteration = 2

RootLE ~9.0645262266E-02 -2.3502369035E+001
Iteration = 2

wan1s RUN Tlsunsy Bair 1an141ann15 Bairstow's method
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| . . 4
2 Tterate AUDTIPT 1A19M15 18 TUSUNTY bairstow DOATINALAT IWA UTUALS

o v o o = Wy -13 ] g & Al Yo ¥ a
MHUAATVIUDUINARTTUHA WD A ]ﬂ 1* 10 MUY $IR910% lﬂﬂﬂﬂﬁ-]']‘ﬂzu'}vlﬂj“fﬁuﬂ'ﬁ

E 4
@ 1 L A ] . 1
YSumhilianugndeanininiagl#ndnn 3o Newton Raphson 398111015 iterate 7130

¥ ¥
WialndfsiaTatiFauduuiniiga Tavezdiins iterate $3930 197 Afauaztimmnsw

| y 4 2 : L4 4
wadaans il auldnsmiduiumeladawudifi 380 ase ssfidmnminzauiiga dewad

¥ . o 1 ] =4 a0 dy
1&90N75 iterate LAZAWADANT W VB IUAA Y IaTINad 0D 113

HADINMT iterate 197 nTauaz 380 A9

al = 0.0694871320

a2z = 0.0516676057

a3 = 0.0906452623

w1l = 0.0000000000E+00
w 2 = 6.3989054353E-01
w3 = 1.0362923728E+00
w4 = 1.4326942020E+00
w5 = 1.89146555278+00
w6 = 2.3502369035E+00
First[197]

al = 0.8475033141

a2 = 0,7272263085

al = (0.4695584874

w1l = 0.0000000000E+Q0
w2 = 6.4397968034E-01
w3 = 1.0304407594E+00
W 4 = 1.4169018385E+00
w5 = 1.7647539290E+00
W6 = 2.11260860195E+00
First[197]

al = 0.98563170109

a2 = 0.8555511488

a3 = 0.5723911274

w1l = 2.1079294360E-01
w 2 = 6.3237883079E-01
w 3 = B.1509951142E-01
W 4 = 1.1523229269E+00
w5 = 1.5054969612E+00
w6 = 1.7267906720E+00

Iterate 0

bl
b2
b3

Il

delta
delta
delta
delta
delta
delta
Iterate 197
bl
b2
b3

i

Hon

delta
delta
delta
delta
delta
delta

ITterate 380
bl
b2
b3

I

delta
delta
delta
delta
delta
delta

N o

Cogooyu

M- o

oogQooouo

o

N = O

Touoooo

n

oo

notnu

1t Il

it

5
-3,

6
e

7
-2.

.6398905435%
.4326942020
.35023632035

.8934977033E-01

8128478041E+00

.1831086161E-01

2881645841E+00

.9388253875E-01

4469335536E+00

.6439796803
.4169018385
11260601595

.8189894035E-12
.5879788071k-12
.8685894035E-12
.1449470177E-12
.5411409%30E-11
.9080480774E-11

.6323788308
.3692956359
.0063312996

.0693981912E-03
.5108496266E-05
.5020427629E-~05
.9813030571E~-04
.5171188763E~-03
.4699541513E-04



rs RTINS iterate 197 adsuay 380 RIS

—— linegr slope
'Td {w) o 197 0
24 - _380 Lk L

4 I ’ ) o
3. mmimmmmﬂﬂiﬁmwiﬂmm O YBINTT iterate AIN 380

®, = 0.21079294360
®, = 0.63237883079
O, = 0.81509951142
®, = 1.1862526363
©®, = 15054969612
M, = 1.7267906720

o ’ o a ¢ i ¥ :faﬂ
“mﬂﬁLm‘uﬂ1Ll'ﬁ3‘?1"IH')mHW\iWHLﬂﬂi‘WQﬂ‘ﬁualHN‘lﬁ IH AD

H(s) 36 - 0‘432655 + 4788905‘4 - 1.24153276153 +5951 158212.\'2 - D63TBTTOSDSs + 1677986318
5} =
36 + 0.4326.‘;5 + 4.7889034 + 124153276 153 +59511582 125"Z + 063787705955+ 1.677986318
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4, msaammmwsﬁﬁmz"&%’gﬂunwm Single - Amplifier generation Biquad (SAB)

; nd w
ﬁ?atﬂugﬂamwm 2" order MONHBIZYD negative feedback RC amplifier network 910
@ Al 1 th = 7 o {
nimmededdudilAesiund 6" order 151919 SAB Anludnumie CASCADE 1

alavummsaesAaddun 14

& _0.43265° +4.78890s" —1.241532761s + 59511582125 — 0.6378770595s + 1677986318
3 £ 043268 +4.78890s% +1241532761s +59511582125° +0.6378770595 + 1.6779863 13

H(s) =

M th 3 -
mﬂmmmﬂa{ﬁﬁﬁm H(s) order 6 4B Linear slope ﬁ"mmn. MINFEONLLLLT laens

. nd
wonuwmanieanitu He) order 27 3 98 Taeld Tilsunsu

H(s) = Hy(s) . Hyfs) . Hy(s)

a o
Faimanms RUN Tsunsudsfife

The order of polynomial ? 6

a{0)? 1.677986318
a{l)? 0.6378770595
a(z2)? 5.951158212
al(3}? 1.241532761
a{4)? 4,788904327
a(s)? 0.4236

a{e)? 1

Tolerance ? 0.0000000000001
p =0.0806202 g =0.407707
Quadratic coefficient = x72 + (0.0806202 x) + {0.407707 )
Roots of the quadratic factor:

-0.0403101 + 0.6372461

-0.0403101 - 0.6372461
Coefficients of deflated polynomial

order coefficients

0 4.11566
1 0.75071
2 4 .35355
3 0.34298
4 1.00000

Type 1 to continue, or 0 to stop.
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= R | = - oo = @ w ar a =4 o i o
Tudasusud 6 somilu Twd ludsadudun 2 gufuTnd Tullvaduaui 4 saziseei

4
o @ o

=) o] o W = ar é i1 @ a A
mruenTwd Tudloa 4 sonidly Suduh 2 guiudaae ldnadwiaal s

e & = 00806205 +0407707 | | & —01776145+141445 | [3«2 ~ 01653755 +290973 )
5) = ry HY
& + 008062025 + 0407707 )\ s> + 01776145+ 141445, | s° + 01653755+2.90973 J

< ] o o du Aw o A M
seiffumsusaulamesveans wareiadruii Saquss aadmpanuasanunismim

gilnsalvennsnnmsmames laivusenluudayygeiuies
3 dop dar v
MIDONLILLIIIDT Linear slope pinnsaasanimamuuIn

pEIHIS IOIMMA NN TNz At U ssguesaieTyail 1 910 Hi(s)

k (32 ~- 0086202 + 0.407707)
{8 =\ $2170,086202 + 0407707

K=1, by=1, b=-0086202, b=0407707, a=0.086202, 2,=0.407707
fwuald ¢, =C,=1F , Y=01 ,0 SK;<1
MnAUMIA (13) 1218

2y
—a, +yJa? +8ayy
2*%01

Rl =

Rl =

-{30.086202 + J0.0862022 +{8x 0407707 x0.1)

02
0491376
0407020 €3
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R
R, = — = 0407020 Q
I(l
R I
5 = T =%
1-K,
T,
R, = —
KZ
- N
094
- 1.0636 r,
3
Rp \ 1-K
T e
= 16.666 r,
R
R6 = -
KS
R
R, i 8
Ky

#1035 scale f1 RC 14 magnitude -scale Tnoammaesiiidy 10° agld

R, =407KQ , R,=6026 MQ , Ry = @
R, =407KQ , Ry=

C,= C,= | uF

n y=-- ey = o1 fmuald r, = IKQ , 1, = 10 KQ
I
R. = L0638KQ)
R, =16666KQ

die K= 1.0638 Tavld gain enhancement fio



@+2%R§—Q&
1+y

1+(2x 0407707 x 0.4070201%) - (~0.08620 x 0.407707)
1+01

10638 > |

P |/ & u W 3 @ a o
Tle K, Yiawnsofiu t 18 5 doaiings scale dulsz@nT b,, b, uaz b, ovlasurn
wof k, fafoundt 10638 umzmaiiy K aeandestu lasdmua k= 10638 14

=y QJ 1
Flszandlmine

| Kk,(by 1 k)5 +(b | k)s+b, 1 &,
§) =

st +as+a,
b,= 094 ., b = -0081032 , b, = 0248905
k = L0638 , a = 0086202 , a; = 0407707

(L+y Xb, - &3)
Raty|(By 7 a,) - 5]

3 =

) (1+01)(094 - K,)
© Ra, (02489 / 0.407707 ~ 0.94)

= o0
R 1
Rz = —'3— =
R B a,+v R,a,
!
T (0407020 x0.407707)
= 602609 Q



Ra
K = i+ —%=10638

Rb
Awuald R, = 1KOQ wld R, = 6380
cz2
lu
Ik
ir
iR4 C1 1R2
487K iu 6.82589M
i7e | %
inc
1. 063K
AN
1RD i1RB
% 16, 666K % 1K
GND 1 2

a ! FY LI 3 d'
msmmmﬁuﬁmmﬂwmummmzmmmyﬂsz@vanamyﬂn 2 910 Hy(s)

K=l,  b=1,

fmuald C,=C, = IF ,

2 = 01776145 + 141445

2937 IR DINMsiImveInuae i HadFugad 1

Hys) = [

b,=-0.177614,

a N
NANNITA (13) 2 1A

¢ +01776145+ 141445

by=1.41445,

Y=01,0 €K< 1

|

a,=0.177614,

a,=1.41445
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2y

Rl=
—a, +Jal +8ayy

2*01
I = -
_0177614 + (0177614)* +(8x 141445x 011)

0.2
~ 0900860262
= 02220100014 Q2

b, + 2&:0}212 -b R
1+ y

1+ (2x141445x 02220100142 ) = (-0.177614 x 0.222010014)
B 1+01

= 1.071694703 > 1

A [ = o ar s A
Tudle K, ldmmsoiu 118 15deeins scale dualssdns b, by uas b, atlaouma

wed &, #irfeundn 1071694703 ueznsifin K weandesiu Taudmun K, = 1071694703
1Adlszdnt ndde

/- Kk (by [ )5 + (b 1 k)s+b,/ &,
o s +as+a,

[N}
il

0.93310156 , by -0.1657319 , by, = 1.319825503

-
i

L.O71694703 , a

. = 0.177614 .8, = 141445

(1+ )b, — k)
Ra, (8 / ay) - b, ]

3 =

(1+0.1Y093310156 - K,)
T R, (1319825503 / 141445~ 0.93310156)




= e
_ R3_._. B 1
2 RyR;a, +7 R 3,
1
T (0222010014 x 1.414453)

= 3.184489607 Q

e K,=1 uag K, = b, = 093310156 1A

R
R, = — = 022210014 O
Kl
R
NS P A i
1-K,
0
R G
2
> » |
s 093310156
= 1071694704 1,
R _ h e 4t
i 1-K, 1-093310156
= 14.94803167r,
R
R6 - '-I-(-g—:oc
3
R
R7 = ERRS
1-K,

WIA15  scale A1 RC 1% magnitude -scale Tﬂﬁﬁmﬂﬂmﬁxﬁﬁu 10 2l

R, = 222010 KQ , R, = 3.1844896 MQ , R, = @
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R, = 222010 KQ . R. =

A 2
nn y=L fle v = 01 dwmuald n KO , 1, = 10 KQ

R, =107169KQ
R, = 14.948KQ

A ¥ ) A
118 K= 1.0716954703 Taoly gain enhancement 18

Rﬂ'
K = 1+=% = 1071694703
Rb
Amuald R, = 1XQ wld R, = 716940
c3
lu
A
il
2R4 C4 2R2
222.618K lu 3.104409M
+E
1c2
aba43
- A 0
+
ZRA
ZRC -5 2R22 ?1. 694
1.87169K L K
—A AN

ZRD 2RB
14. 948K 1K

N

.|||_

HY ¢ 2 & o -
19957 IBnnasAmveans e iandugeh 2
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fi’mmmn'mamﬁ"ﬁummm::fhﬁ%sﬁuﬂszwmaamqﬂﬁ 8 910 Hy(s)

§2-016537s+2.90973
Hy(s) =

§* +0.16537s+2.90973
K=1, b=1, b=0.16537,  =290973, a,=0.16537, 2,=2.90973
gmuald ¢,=C,=1F , Y=01,0 <K<
st 12 wld
2y
Rl =
—-a)+ Jgf +8a,y
2*01
016537 +4J(0.16537)% +(8 x 2.90973x 0.1)
02
1369273
= 0.146014 Q
> TNy 25,R - B R,
: 1+5

S 14+(2x2.90973 % 0.146014%) ~ (-0.16537 x 0.146014)
1+01

I

1.0438 > 1

+ 4

Judle k, Wewnsadu 118 5id0ain1s scale Fulszdng by, b, unz b, aslnaunn
wod k, Miponil 10438 uazmEiin K deandoafu Tasdmua k= 10438 14
FulszAndlmite

Kk R) (/R
®= s +as+a

b, =0958 ., b, = -0.158430 by

1

I

2787631

k = L0438 , a = 0.16537

&
H

290973
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. (1+?’)(b2 — k)
Ra, [(bo /au)—bzl

(1+01)(0.958 - K;)
R, ({2.787631/250973) - 0.958)

= 00
Mg YN i
2y RiRia,+v - Ria,
1
"~ (0146014 x 2.90973)
= 2.35370 Q@

flo K =1 uaz XK, = b, = 0958 1A

R
R, = —- = 0.146014 (2
Kl
R iV
5 = = a0
' 1-K,
n
R
KZ
"
- 0.958
= 10438 r,
R, = i S W
P 1- K, 1- 0958

= 23.809 r,
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R
R, = e
I'<‘3
R
RT = 3 =

H1n15  scale A1RC 1% magnitude -scale Tasaunamesivindy 1w0° wld

R, = l46014KQ , R, = 2.35370 MQ , R, = @
R, =l46014KQ , R, = ®
C;= Cy,= 1uF
¢ A °
1 y=-L g y = 01 dwmuald r, = IKQ , r, = 10 KQ

Iy

R, = 10438KQ

R, =23809KQ

il K= 1.0438 Tagle gain enhancement fin

K 1 R, 1.0438
= 1+ = .04
Rb

fwuald R, = 1KQ wld R, = 4380
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£e
{u
L
1
IR4 cs 3R
146. B14K 1y 2.353788N
———W~———>-—Ahl— N
+5
1c3
ADA 43
R
D— re .
+ oiSp
IR
3IREC == a3rzz ¢ %38
1.843K 16K
AAA A
L 3RB
23, 889K 1K

PR e dod S A
’N‘i}ﬁ’lvlﬂ"'l]‘lﬂﬂﬁﬂ1u3mﬂﬂﬁﬂ51uﬁlﬂﬂiﬁﬁﬂ%u‘§ﬂﬂ 3
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Fl
, = Wyl 11— J
-1
(n-NHrx
Tao =
Dy

Munsaiva k 1naunis (24) uag 25

Avuaa) wn A\ \47
n = 6

1 1d
To = 3.5438
®, = 04677
®, = 09985
O, = 16282
®, = 2.4488
) = 4.43

L

1 <3 Qd ~y I
f x Amwzavde dullse@nsIndludivald

ag = 1

ag = 0.15029
a, = 22.4947
a, = 1.05114
a, = 56.9

a, = 0.8936

2, = 13801
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WIRTF1H All Pass filter

.tDﬂ("‘S)

Pn(s}

n=6
6 5 4 3 3
A8 -A5S +a,5 -&,8 +8,8 -5+

4 3 2
+a3s +a,8 +a]s+a0

pn(-s}
b a5
a8 +ags +a,s

pngs})
A1k = 0.15029 3211 In4 slope delay MNN7A

s~ 0.150295° + 224945 —~1.051s" + 5695 — 0.89865+11.3801
58 £ 0150295 +22 4945 +1.051s” £ 5695 +089865+11.3801

His)=
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- i =] o [= @
ﬂ15ﬂﬂﬂHUU?QﬂiﬂWQﬁHuﬁiﬁﬂﬂﬂﬂﬂgﬁﬂﬁﬂ15aﬂﬂuﬂlﬂ%tﬂﬂﬂ?ﬂuﬂﬂﬂWiﬂBﬂHﬂU

M o o e v
dladuin  AvtuusnTIImIneas NI UMD IAFUTITAT k = 015029 Janld

Tusunsunau

- o4 =] o v g
aladigudunniige Fawams RUN Tusunsy idasialyil

HaniT0eas AT Tne e Talsunsy

Order of Polynomial = 6
Enter Coefficient of equation { Max to min order)

al = 1

az 0.15028
a3 22,494
a4 1.051
as 56.9

a6 = (.8986
a7 = 11.3801

(L]

Admissible Error =
max.

RO

otl

iteration =
-7,

20
1607305886

Iteration = ¢
Root?2

Iteration

Root3

ITteration

Root4
Iteration = 5§
Roots

Iteraticon

Rootse
Iteration = 2

-7.1607305386
&
0071011955

5

7y

I

-1.

-5,
2

=/

0071011855E-02
7913257456E-02 4

7313257456E-02

0.000000QOOOOOl

0
E-03
E-03 -4,

E-02 1

HADINMT iterate M3 1ANDOAINIHAIUIN O LAz 300 AFa

£ £ 8% € X
O UT B W

rn

I I

0.0071607306
0.0100710120
0.0579132575

W R O

.00CCO00000E+00
.6780387060E-01
.0480226557E+00
.6282414409E+00
.0286363543E+00
.425803126877E+00

Iterate O

bl
b2
b3

nounon

delta
delta
delta
delta
delta
delta

)

1

cuyuuoooo

ud R aihms i lalUvine ierare Wolidmr © RlrdiAsasuduveq

4.6768038706E-011
6768038706E-011
.6282414409E+001
.6282474409E+001
.4290312677E+001

-4290312877E+001

.45780387086
.5282414409
.4290312677

[T (I

(LI |

WM

.9743992574E-01
L2662792382E+00
.6940637842K--01
.0630203147E+01
.1925541293E+00
L06882T71732E4+00
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Iterate 300

0.2462580000
1.0377364000
3.9661633000

L
o
W

.0000000000E+00
.2530000000E-01
.6670708000E~-01
.2081141600E+00
.7058128300E+00
.2035115000E+0Q0

E A A R S

AR W
" onouononn
[N N PR VE I

a9 IAiINT iterate $1474 300 AT

T(w)

bl
b2
b3

U I

delta
delta
delta
delta
delta
delta

NP O

gguooodg

| J | O [ B}

.3253000000
.208114160C0
.2035115000

.4581851544E-01
.7566940251E-01
.6167686452E-02
.0343826241E-01
.6330475765E-01
.3355435243E-01

— Msaay slope

. iierate O

o
...... iterate 3000 59

o218 @ TP umsvmsaeiHaiu
@, = 0.0000000000
®, = 0.3253000000
M, = 0.7667070800
O, = 12081141600
M, = 1.7058128300

®, = 22035110000
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4. msaammmasf’?xmﬂ%’gﬂuuwaq Single - Amplifier generation Biquad (SAB)
fbﬁmﬂugﬂuuu‘um 2ﬂd order..aiuﬁ‘ﬂ‘klm:‘um negative feedback RC amplifier network 910
wiuaosiaiduiduentund 6 order 1319319 SAB sdoludnumiy CASCADE 7

almlaunruasiAssuila

( 5~ 0150295 + 642082284457 — 05256598885 +7.7549956695% — 0.2570702295 + 0749919624
5=
& 10150295 + 64208228445 +05256598885° + 77549956695 + 0.2570702295 + 0749919624

o th °
s mae A H 0 Hes) order 6 484 Linear slope A1HEUNINII0BNLLLINT lABNTS

nenulpmesenniiy He) order 2° 3 9n Tanldldsunsn 1dA0
H(s) = H,(s) . Hy(s) . Hy(s)

Ed
o4 A

& o @
Fafinans RUN Tilsunsudell Ao

The order of polynomial ? 6

a{0}? 0.749919624
a(l)? 0.257070229
a(2)? 7.754995669
ali3)? 0.525659888
afa)? 6.420822844
a(s)? 0.1502%9
a(6)? 1

Tolerance ? 0.0000000000001
p =0.0316344 q =0.105977
Quadratic coefficient = x"2 + (0.0316344 x} + (0.105977 )
Roots of the guadratic factor:

-0.0158172 + 0.3251571

-0.0158172 - 0.3251571i
Coefficients of deflated polynomial

order coefficients

0 7.07625
1 0.31344
2 6.31109
3 0.11866
4 1.00000

Type 1 to continue, or 0 to sStoOp.
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¥
= A

4 [~ P
FINHANIT Run Tl]illﬂ'ﬁll ﬁﬂlﬁ-ﬂnﬁf\kﬁﬂlkﬂﬂlﬂ@iﬂ@ﬂﬁﬂu 3 WIRUAIUH AR

o \
Hes) (2 603163445+ 0105977 | { &2 — 004138685 + 14595 O (2 20077275+ 484839 |
8) = ® .
Lsg 1+ 0.0316344s + 0105977 J Lsz +0.04138685 + 145951 J Lsz + 0077275 +484839

b

o ' o 7 sS4 o A’l ¥
mﬁmwmim;ﬂuﬂﬂmawmmmﬁwlmﬂ-aﬂ‘vummﬂszmmwamwﬁzmﬂumamm

a
]

# dag S ' ar
gunssivnsesnans eIt dudes Tuudaz gl

das
1308MLYUL2923 Linear slope mynmaumvlaslansumadivay

NIRRT ez MsTaf U szguasiesyan 1 9In Hys)

=X (sz — 00316344+ 0.105977)
{8) = 700316344 + 0105977

K=1, b1, b=00316344, b=0.105977, a,=0.031344, 2,=0.105977
fmuald ¢, =C,=1F . Y=01 ,0 S K= 1
anaunish (13) 118
2y
—al+\/af+8aﬂy

Rl =

2*01

Ri=
~0.0316344 +,/0.03 1644% + (8x 0105977 x 0.1)

_ 0.2
0261252852
0765541882 €

i

b, +2b, R} — bR,
I+y
1+(2x 0105977 x 0.765541882% ) — (~0.0316344 x 0.065541882)
1+0.1
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= 1.044060934 > |

Tude k, MWemsniu 1 18 5doaihing scale dnlizdng b, , b, uaz by atlpouwn
wod k. fivdesnd 1044060034 tazninin K aoandeiu Taofmua k, = 1044060934

¥ Fulse Ans Inide

| Kky(b, | k) + (b 1 k)s+b, 1 &,
§) =

s +as+a,
b, = 0957826025 . b, = -0.030300251 . b, = 0.101507528
k = 1.044030934 , a, = 00316344 , 8y = 0.105977

(1+ 7 )by —k3)
Ra, [(bo ao) \ bz]

(1+01)(0.957826025- K,)
R.,(0.101507528 / 0105977 - 0.957826025)

= 0

. R,R,a, +v Ria,
\ 1
T (0.765541882 % 0.105977)

1231592223 0

4 o9
ia K =1 udz K, = b, = 0957826025 14

R, = — = 0.765541882 2
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_h
1957826025
1.044030935 1,

T

R = '
> 1-K,
= 23.71130537r,
R
R() = -""3—=00
K,
R
R7 = 3 =
1-K4

ss  scale #1RC 19 magnitude -scale TawAnmmesiiify 10° awld

R,  =765541KQ , R, = 1232592 MQ , R, = @
R,  =765541 KQ , R = @

C,= C, = LW

T 4 o ¥
N y=— aile vy = 01 dmuali g
)

t

IKQ , r, = 10 KQ

R. =104403KQ
R, =237113KQ

A 3 N -
e K= 1.044030934 Tawly gain enhancement fi0

=]

K = 1+ —*=1044030934
Ry
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ge

fmunld R, = 1KQ wld R, = 403 Q

i
|
4R 4 ci2 4R2
T65.54LK lu 12.325922N
+5
Ice
abB43
ifp -
>4 —
+
4R
44, B2
4RC -5 4R22
1. 044K 18K
L/v\/‘f AN
4RD 4RB
23, 711K 1K
GND

s lgnnmsfasvesnI e Madduyad |

pITMIS IR IRz mA AU sz gYed 199 Yai 2 910 Hy(s)

(s2 —0.014318685 + 1_45951]
Hys) =1—
<2 +0.01431868s + 145951

K=1, b1 b=00413868, b=145951,  2,=0.0413868, a,=1 45951
sgomald c =, = 1F, Y=01,0 <K<

= ¥
maumIn (13 12la

2y
—a + Jaf +8a,y

2%0.]
_0.0413868 + 4/(0.0413868)” + (8 x 145951 01)
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02
T 1039964608
0.192314236 O

b, + 2B, R - bR
1+

14 (2x 145951 01923142367 ) - (-0.0413868 x 0.192314236)
1+01

1.01447401 > 1

luile x, Timwisefiu 1 18 5deaing scale Fusz@nt b,, b, #az b, aalasun
wmes k, filosnd 101447401 uazmsia K depndesiu Tasdinun k= 101447401
&z Ani Inside

Kk (b RS + (LR +by

H{s)

55 +as+ay
b, = 0985732498 , b, = -0.040796313 . by = 1438691983
k = 1.0144701 , a = 00413868 . ag = 1.4595]

(k)
Rlao[(ba /aa)—bzl

3

(1+01)(0.93310156 - K,)
R, (14386919831/ 145951 ~ 0.985732498)

R\Rya;+y R;aq

T (0192314236 % 1.45691)
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= 3.563718354 Q

& 0y
dio K, =1 uaz K, = b, = 0985732498 14

R
R, = — = 0.192314236 Q
Kl
R i
35 = o 8]
1“K1
2
n
q 0.985732498
= 101447401 1,
R % 4! y, n
> Rka) 1- X, 1-0.985732498
£ 70.08935411r,
R
Rﬁ = ?(izoo
3
R
R, 5. . SHI Y
LN

As seale M1 RC 1% magnitude -scale TavAwmnmadiiiiy 10° wld

1923142 KQ R, = 3.5627183 MQ , Ry = ®

o =
1]

1923142KQ ,  Ry=0

C,= C,= LuF

am y= dfie vy = 01 Awuald rp = IKQ , 1 = 10 KQ
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R, =1014470)
R, = 70.08935KC

LflEl K= 1.01447101 Tanl4 gain enhancement fio

Rﬂ
K= 1+ — = 1.01447401
Rfr
a EY
Amuald R, = 1KQ wld R = 144710
cle
1u
AL
1
SR4 co 5R2
192, I14K Ty 3.562718H
AN J”l N oon (N4
+5
:[;xxxcs
ADB 43
O—de \ ..
—+
5
SRC = 5 X
{.014K = ek
=™ AN
% 5RD SRD
70, 889K 1K
& + + o

EERY a o £ i
NITN 1W%Tﬂﬂ]iﬂ1u1ﬂ!ﬂ]ﬂi'ﬂ§1uﬁlﬂﬂ5%4ﬂ‘lf‘u‘ljﬂ‘ﬂ 2

'] r I o o clr
ﬂ??%?ﬂ?ﬂ?ﬂ!?’ﬂﬂ?ﬂ?T?Jﬁ?ﬂﬂ?ﬂd!ﬂ&‘ﬂ?ﬁ?!ﬂﬂﬂ?z’ﬂ‘ﬂﬂ#?#ﬁﬁ‘Q’ﬂﬂ 3 910 Hy(s)

§2 0077275+ 48459
Hys) =|73
2 + 0077275+ 48459

K=1, byl b=007727, b=484839,  =007727, ag=4.84839



fmuald c,=C,=1F , Y=01.0 <K

a Y
NNAVNTEN (13 1A

R1 2},
T g, ++Jal +8ayy
20,1
Ri = : __
~0.07727 +J(0.07727)" + (8x 484839 x 0.1)
/702
~ 189368983
= 0.105613916 Q
o b, +25,K2 ~ B R,

1+y

1+{2x 484839 % 0.105613916%) = (-0.7727x 0105613916)
= 1+01

= 1.014837794 > 1

Tudle K, Meunseiiu 1 18 51dearing scate FulsznT b,, b, uag b, atlaouwn
med k, fivondn 1014837794 yarasiiy K aeandeanu Taofmun k, = 1.014837794
¥ Fuseant Inude

Kk (B, 1 h)S + (b ks by Tk,

H(s)

52+als+a0
b, = 0985379147 , b = 0076140246, b, = 4777413719
k = 1014837794 , a, = 007727 , a, = 4.84339

(1 + 7 Kby —&3)
R, | (b, / a) -b,)

3 =
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(1+01)(0.986379147 - K;)
* R, (4777413719 4.84839) - 0.985379147)

=
R 1
R, = ? = —
R Rya,+Y R, a3,
1
T (0105613916 x 4.8483)
= 1.320962882 O
& 3
fo K =1 upz K, = b, = 0985379147 14
R, a
o NS = 0.105613916 Q
Kl
Ri
Ry = = ®
T
R = -
C K2
i
£ 0985379147
" 1014837794 1,
R i\ _ "
P 1-K, - 1-0.985379147
= 68.39546229 r|
R, = Elzx
KS
R
R, = i e



f1n3 scale fi1 RC 19 magnitude -scale Tavmuamediiniy 10° 1z 1¢

R, =1056139KQ , R, = 1.3209628 MQ , R, = ©
R, =10S6139KQ , R, =
C,= C,= luF
rl A 0 9 -
s y=-- e y =01 fwmuald r, = IKQ , 5 = 10 KQ
i

R, =101483KQ
R, = 683954KQ

& Y . A
o K= 1014837794 Tawld gain enhancement 18

Ra
K= 1+—% = 101483
l%
Awmuald R, = 1KQ wild R, = 14830

cY
lu
1L
I
&R4 ce R2
185.613%K {u {.328962H
L g

JasiIZnnnsdiunveins waasHanugad 3
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1. Oscilloscope
2. Colour Gain & Delay Test set

3. PAL Television Generator

¥
4. 1995uAARAR UMY

TupeulumInaans
1.ﬂ'a’msﬂmgﬂLﬁaﬁwmsa%’nﬁ'tgmwmwﬁﬁﬂﬂﬁ“l%’“lunﬁﬁ’mmsufﬁmﬁmﬁﬁiaﬂﬁﬂ
¥ : kg
uitsduuaniazau
: 1 A i LY ar o o [
2. AR NA589 Colour Gain & Delay Test Set Tt ey 20T Toimasananad

A& e 9 = o dy 3 ° gt £y ot 3
mﬂ‘ﬂ'ﬂﬂLﬂﬂfﬂiNﬂl“ﬂU‘HTI'NL’Jﬁ'WNHﬂ‘iu'ILmSE‘I“I‘Hﬁﬁklﬂ

it o o N SN B~ B o | PR3 / B .
| a
. _ |
E Television Generator Colour Gain & delay Test set )
| -
i ;
| i
‘| ¥ a A “
| Oscilloscope ¢ TVTUNANUHEALNIUNTIIGD !
: i
| !
' |

¥
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program rogts_polynomial;

gonst Array§ize
type complex

CompVector

66;

record
Re,Inm : real;
end;

{ Maximum number of equations }

array{0..ArraySize] of complex;

IntYector = array[0..ArraySize] of integer;

Raal¥ector =

array(1..arraySize] of real;

ratrix = array[1..ArraySize] of RealYector;

yar CFile : text;

function pawer(x,n:r=al):real;

begin

if x=0 then power := 0

alsa

{ function power{base,order] !

if x>0 then power := exp(In(x)*n)

glse

if fracin)=0 then

begin

if edd{truncin)) then power

= -axp[In(abs{x])*n}

else power := exp(In{abs(x})*n);

and
else
begin

writeln{ x=x error pawer ¥xx’);

read;
end;
end;

procedure Sort(var ary: Comp¥ector; n: integer)

procedure swapping(var first secand: complex);
var tem : complex;

begin
tem := first;
first := second;
secord := tem;
end:

var d,i . integer;
Done : boolean;

begin

d ;= n;

white d>1 de
bagin

4= d div 2;

repeat

dong = true;
for i := 1 to {n-d) do
if ary[i].Re>ary[itd].Re then

begin

swapping{ary(i],ary[itd]};

done := false;

end;
until done;
gnd;
end;

precedure Laguerre(var Degree

var Poly

Tg!

MaxIter
var NumAgots
var Reats

. integer;

. CompYector;
InitGuess :
: real;

. integer;
»integer;

: CampYactar;

camplex;




yar yRoots : CompYector;
var Iter : IntY¥ector;
var Error : byte);
const Neariylero = 1E-10;
type quadratic = record
AB,C ¢ real;
end;
yar hddlter : integer;
InitDagree @ integer;
InitPaly : CompVector;
Guessfoot  : camplex;

pracedure Conjugate(var 1,02 : complex);

begin

{2.Re := &1.Re;
ge.Im 1= -C1.Im;
end;

function Modulus{var ¢1 : cemplex) : real;
begin

Wodulus := Sqri(Sar(C1.Re) + Sqr(Ct.Im]];
end;

pracedure Add(var C1,02,03 : complex);

begin

£3.Re := {1.Re + C2.Re;
£3.Im 2= C1.In + C2.Im;
end;

procedure Sub{var C1,€2,C3 : complex);
beain

¢3.Re := C1.Re - C2.Rs;

¢3.Im := €1.Im - C2.Im;

end;

procedure Wult(var €1,02,03 : camplex);
begin
£3.Re 1= C1.Re * C2.fle - Ci.Im % C2.1m;
¢3.Im 2= C1.Im = C2.Ra + C1.Re * C2.Im;
end;

procedure Divide{var £1,€2,03 : complex);
yar Dum!,Dum2 : complex;
E:real;

begin

Conjugata(C2,0unt];

Mult(C1,0umt,Dun2);

£ 1z Sar(MedulusiC?});

£3.Re ;= Dunz.Re / E;

£3.Im = Quml.In / E;

end;

pracedure Squarefoot{var C1,G2 : comples);
const NearlyZera = 1E-1C;
var R, Theta : raal;
begin
R := Sqrt{Sqrict.Re) + SqriC1.In));
if ABS{C1.Rg) ¢ Nearlylero then
begin
if C1.In < G tnen Theta ;= Pi [ 2
else Theta := -P1 / 2;
gnd
else
if C1.Re ¢ 0 then Thata := ArcTan(C1.In / C1.Re] + Pi
gtse Theta ;= ArcTan{Ch.Im [/ C1.Re);
£2.Re -2 Sart{d) * Cos(Theta [ 2);



2.In ;= Sqrt(R) ¢ Sin{Theta / 2];

end;
precedure InitAndTest{var Degree ¢ integer;
var Poly : CompVectar;
Tal © real;
MaxIter . integer,

InitGuess : complex;
yar NumRoots : intager;

var Aagts : CoppYectar;
var yRouls . CompVactor,
var Iter : IntVector,

var GuessRaat : camplex;
yar InitDegres : integer;
var InitPoly : CompVectar;

-

yar Errar . byte):
var Term : integer;
pegin
Error ;= 0;

if Degree <= 0 them Error := 2;
if Tol <= 0 then Error := 3
if MaxIter < O then Error := 4;

if Errar = 0 then
begin
HumRoots := 0;
Guesshoot := InitGuess;
InitDegree := Degree;
InitPaly := Poly;
while {Degree > 0) and (Modulus{Paly[Degree]) ¢ YearlyZera) do
Degree := Pred(Degree);
while (Modulus(Poty[0]) = O] and (Degree > 0) do
begin
NumRgots := Succ(NumRoots);

Roots{NumRootsy.Re := 0;
Rogts[NumRoots].Im := 0;
yRaats[NumRoots] .Re = 0;
yRoots{NumRoats].Im := 0;

Iter[NumRoats] := 0;

Degree := Pred(Degree};

for Term = 0 to Degres do
Poly[Term] := Polylierm + t];

end;
end;
end:
procedure FindOneRaat(Degree . integer;
Poly . Comp¥ector;
GuessAoot : camplex;
Tol ¢ real:
MaxIter : integer;
var Reoat :ocomplex;
var y¥alue . complex;
var Iter . integar;
var Error : byte);

var Found : boolean;
Bif @ complex;
yPrime,yDoublePrime . complex;

procedure EvaiuatePoly(Degree © integer;
Poly : CompVector;

% < complex;

var yValue ¢ complex;

var yPrime . complex;

yar yboublePrime : complex);



yar Logp : integer;
Dummy, yOPdummy : complex;
Deriv,Deriv2 : Comp¥ector;
begin
Deriv[Degrea] := Poly[Degree];
for Leap := Degree - 1 downts 0 do
begin
Mult{Deriv[Loap + 1],X,Dummy};
Add(Dummy,Paty[Loop],Deriv[toap]);
end;
yWalue := Deriv(0};

Deriv?[Degree] := Deriv[Degree];

for Lagp := Degres - 1 dewnto 1 do
begin
Mult(Deriv2[ioop ¢ 1],X,Dumny);
Add (Dummy,Deriv[Loop],Deriv2[Leap]);
end;

yPrine := Deriv2f1];

yDPdummy = Deriv2{[Dagree];
for Loop := Degree - 1 dawnto 2 do
begin

Mutt{yDPdurny,X,Dumny];
Add (Dumny,Deriv2{Loop],yDPdummy);
and;
yDoyblePrime.Re := 2 * yOPdummy.Re,
yDoublePrime.Im ;= 2 * ybPdummy.Im;

end;
pracedure ConstructDifference(Degree T ointager;
yYalue :complex;
yPrime : complex;
yBoublePrime : complex;
var Dif : conplex);

var yPrineSOR,yTimesyDPrime,Sum,SRoct, umer! Kuner?, Numer,Denom :

begin

Mult[yPrime,yPrime,yPrimeSoR);

yPrineSQR.Re := Sqr(Degree - 1) * yPrimeSQR.Re;

yPrimeSQR.Im := Sqr(Degree - 1) = yPrimeSQR.Im;
Mult[yValue,yDoublePrine,yTimesyDPrime);

yTimesyDPrime.Re ;= (Degree - 1} * Degrae * yTimesyDPrime.Re;
yTimesyDPrime.Im := [Dagree - 1) * Degree * yTimesyOPrime.Im;
Sub{yPrimeSQR, yTinesyDPrime,Sun);

SquareRaot (Sum,SRoot];

Add(yPrime,SRoot , Numertj;

Sub{yPrime,SRaat, Numerl];

i¥ ModuTus{Numer1) > Modulus(Numer2) then Nimer := Numerl
else ¥umer := Kumar?2,

Denom.Ae := Degree * yYalue.fe;

Dengm.Im := Dagree x yYalue.Im;

if Modulus(Numer} < NearlyZera then

begin
0if.Re := D;
Dif.im := 0;
end
else
Divide(Denom,Numer,Bif];
end;

function TestFerAoot(X,Dif,Y,Tol : real} : boolzan;
begin

camplex;

TestForRaot := [ABS(Y) <= Nearlylero) or (ABS(Dif] < ABS{X = Tol)]

end;

begin [ procedure FindOneRaat j



foat = GuessRoot;
Found := false;
iter := 0;
EvaluatePu1leegree,Poly,Raot,yVa]ue,yPrime,yDoublePrime];
while (Iter < MaxIter) and not{Found) ¢a
begin
Tter := Succ(Iter);
CunstruntDifference(Degree,yvalue,yPrime,yDaublePrime,Dif];
sub(Root,Bif,floot);
EvaluatePolleegree,PQ]y,Hnut,yValue,yPrine,yDuublePrime];
Found := TestForHaot(Mudulus(ﬁout),Modulus[aif],Madu1us[yValue],Tol};
end;
if aot{Found} then Error := 1;
end;

sracedur? fleducePoly(var Degree @ integer;
var Poly : Comp¥ector;
Raot + camplaxy;
yar Term ; integer;
NewPaly : CompVactar,
Dummy @ complex;
tegin
NewPoly[Degree - 1] := PolyiDegree];
far Term ;= Degree - 1 downto 1 do
begin
Muit{NewPoiyiTern],Root, Dummy);
Add{Dummy, Paly[Term}, NewPoly[Term - 1)
end:
fegree := Pred(Degree);
poly := NewPoly;
end;

begin { procedure taguerre }
InitAndTest(Degree,Poly,Tul,MaxIter,InitGuess,NunHaots,Rnuts,
yHnets,Iter,Guessﬂuot,In1tDagree,InitPc]y,Error];
shile (Degree » 0) and (Error = 0} do
hegin
FindOnsRoot {Degree,Paly,GuessRoot, Tol MaxIter,
Roots[Nunfaats + 1],yRoats{NumRoats + 1],
Tter[NumRoots ¢ 11,Error);
if Error = 0 then
begin
FindOneRaot (InitDegree,InitPaly,Roats [Nundoats + 11,
Tol,MaxIter,Roots{NumReats + 1],
yReats[NumRoats + 1],4dalter Error);
Iter[NumAoots + 1] := Iter{NumRoots + 1] + Addlter;
NunRoots := Succ(NumRoots);
ReducePaly(Degree,Paly,Roots[NumRoots}
and:
GuessAoot := Roots[NumRoots];
end;
gnd;

pracedure Iaitialivar Poly : Comp¥ector)
begin

Fi11Char{Paly,Size0f (Paly],0);
end;

prosedure UserInput(var Degree : integer;

var Poly  : CompVecter;
var Guess : complex;
var Tal : real;

var MaxIter : integerj;
var Ch . char;

pracedurs getCoefficientsFromieyboard{var Degree : integer;



yar Paly . CompVector);
var Term : integer;

begin
Write('Degree of the polynomiai = 1.
Readin(Degrsel;
Writeln;
for Term := 0 to Degree do
begin

Write{” Poiy(',fere:2,’] fe: ' paly[Tern].Re,” = 'J;
keadn/Foly[Term].Re};

Kritel’ In: ' Poly{Tern].In,” =');
Readin{Paly[Term].In);
end;

gnd;

begin [ procedure Userinput }
getCoefficientsFromKeyhoard(Degree,Paly);

Guess.Re 1= 1,
Guess.Im := 1;
Tal = 1E-10;
HaxIter := 1000,
gnd;

procedure Results(NumRoats : integer;

Answar . Comp¥ector;

MaxItar — : integer;
Error s byte];

var Term : infeger;

begin

Writeln;

Sound(3000);

Delay(2);
HoSaund;

case Errer of

1 ¢ ¥riteIn{'This will take more than * Maxlter,” itsrations.’);

2 - Writeln('The degree of the palynomial must be greater than zaro.');

7 : ¥ritaln('The tolerance must be greater than zerg.'];

4+ ¥riteln{'The maxinum number of iterations must be greater than zero.'};
end;
if Error <= 1 then

bagin
far Term := 1 to NumRgots do
begin
rite{’ Rost ', Term:2,” Re= ' Answer[Tern].Re:18:8);
Writeln{’ Im = ', Answer{Ternl.Im:15:9);
end;
read;
end;
end,
procedure palmul(Polyl : GompVector;
Paly2 : Compvector;
Initbegrest : integer;
Initbegres2 : integer,
var Paly : GompVector,
var Degres : integer);
yar 1,%,; :integer
begin

Degree := InitDegreeltinitDegree?;
for i := 0 to Degree 40
begin
paty{il.Re == 0; pely[i].Im = O
for k := 0 to InitDegree? do
begin
o= i=k;
if 13>=0] and(j<=InitDegreel} then



begin

potylil.Re := poly[i].Ret
puly1[j}.ﬂe*poly2[kj.Re—poly1[j].1m*po]y2{k].Im;
poly[i}.Im := poly[il.Im
+puly1{j].ﬂe*po1y2[kl.Im+poly1[j].Im*paly?ik].ﬂe;
end;

end;
gnd;
gnd:

procedure ResultPoly(NumRoots integer;
Answer . CompVector);
var &,b,¢ : CompVector,
i, i.k.n o infeger;
beqin
writeln;
Sound{2000);
Delay(2);
NoSound;
writeln{ Result:'];
writeln;
=0
no= -1
for i := 1 to NumRoots do
if Answer[i].Re<Q then
pegin
joiE I
if j=1 then
begin
nois ot
a[1].Re :
a[1].Im
a[0].Re
af0].Im :
end
glse
begin
b[1].a
B[t].Im 0;
b{0].Re := -Answer{i].Re;
B[0].Im ;= -Answer[i].Im;
polmul{a,b,n,1,c,0);
for k := 0 to ndo
begin
alk].Re := cfki.Re; alkl.In := c[k].Ir;
end;
end;
gnd;
for 1 := 0 tondo
begin
write(’ Polyl’,i:2,'] Re = 7,a[i] Re:15:8);
writeln(’ Im = ",a[i}.In:15:8);
end;
gnd;

5
0,
-knswer[i].Re;
-knswer[i].Im;

1] 1 n ik

N

" 11} n n

pracedure MulPaly;

var a,b,c : CompVectar;
n.ni,n2, i,j o integar;
begin
no= 0,
nt = 0;
Initiai(a);

¥rite( Number of polynomial = '); Readln(n};

Writeln;

Write{’Degree of the palynamial 1 = 'J); readIn(nij;
for 1 := 0 ta nl do



begin

write(’ Paly[’,i:2,"} Re =
Write(’ Im=");
end;

writeln;
fer j := 2 to n do
begin
n? ;= 0;
Tnitial{b);

Write('Degree of the polynemial ',j,” = '};

for i := 0 ton2 do
begin
Writa(' soly[',i:2,7]
end:
polnul(a,b,nt,n2,¢,ni);

writeln;
for i := 0 tonl de
begin
ali].% :=
end;
end;
Sound (3000} ;
belay[?);
NeSound;
writeln{ flesult:");
writeln;
for 1 := 0 to nl do
begin
write(' Poly[’,i: ]
writgln(’ =
end;
end;

ciil.Re; &[i]

pracedure Delay_squatizer;

var Coefficients
Constants,Salutian,a,b,¥
data,di,d?
g,00,0,Tol,min, max,mm
Dimen,Raw,Column,i,iter
frror
TterM

label Toop,exitd;

fenction sinh[x:real):real;
begin
sinh :=
gnd;

(exp(x}-exp(-x)])/2;

function cosh{x:real).real;
begin
cash :=
end;

(exp(x)texp(-x))/2;

pracedure Add_Cf

var €3
begin
£3.Re ;= £1 Re + C2_Re;
€3.Im := C1 Im + C2_Im;
end;

pracedure Sub_C(
var €3

Re =
Writel’ In="};

Re = '
Yali]. Im 15:8);

1 _Re,C1_Im,C2_Re,C2_Im

1 Re,C1_Im,C2 Re,C2 Im

"}; Readin{a[t].Re);
Readin(ali].Im);

'1: Readin{bfi].H
Readin{blil.Im];

Jmoazocfi].Img

,ali].Re:15:8);

: makrix;

: Real¥ector;
. complex;

: Real;

: inieger;

. byte;

: boolean;

¢ real;
. campliex);

. real;
: camplex);

readinin?);



begin

£3.Re := C1_Re - C2_Ae;
£3.Im 2= C1Im - £2_Im;
end;

procedure Mul_Cl £1_fe,Ci_In,C2 Re C2.In real;
var C3 < camplex);
bagin
¢3.0e <= C1 Re * C2_Re - C1_Im * C2_Im;
£3.Im <= ¢1 In * $2_Re + Ci_fz * C2_Im;
gnd;

procedure Div_Ci C1 Re,¢1_Im,C2_Re,C2_Im : veal;

var (3 : complex);
var Dum : compley;
E . real;

begin
Dum.Re := €1 Ae * C2_Re + C1_Im * C2_Im;
Dum.Im := {1 In * C2_Re - C1_fRe * C2_Im;
E := Sqr(C2_Re} + Sar(C2_Im};
£3.Re := Dum.Ae [ E;
£3.Im ;= Oum.Im / E;
end;

function EquF{w:real}:real;
var b 1 realy

i & integer;

begin
{

D ez ~(0.54367/( sqr(0,51367) ¥sqr [¥%5.573e-2x2%pi) ]

-0.42738/ { 5qr(0.42?39]+sqr[w*5.573e-2*2*p1}]]f2.356;

]

D= -w;

far i :

= 1 to [Dimen shr 1) do

D:= D+ { (2%ali] )/ ( sgriali])+sqr{w-b{i])
[ 2#a[i] ) / { sar(a[i])+sqr(wb{i})
EquF := D/ (2%pi);

]+
h

end;

function DifF(x: real]:reatl;

canst Talerance = 1e-10;

type vector = array[1..100] of real;

yar Term,Iter,TwoToThelterMinus2,Extrap : integer

DeltaX,FaurToTheExtraphinust : real;
0ldEstimate,NewEstimate . vegtor;
function EvaluateFirstDeriviX . real;

Deltak : real):real;
yar LeftPoint RightPoint : real;
begin
LeftPoint := EquF(X - DeitaX};
RightPaint := EquF{X + DeltaX);
EvaluateFirstDeriv := (RightPoint - LeftPoint)/(2 * DeltaX);
end;

begin
if ABS{X] < Talerance then
DeltaX := Sart(Tolerance)
else
DeltaX := ABS{X ® Sqrt(Tolerancel);
01dEstimate[1] := EvaluateFirstDeriv(X,Deitat);



Iter := 1,
TwaToTheltarMinus? = 1
repeat
Tter := Succ(Iter);
Deltak := DeltaX f 2;
NewEstinate[1] :: EvaluateFirstderiv(X,DeitaX);
TwaToTheIterMinus? := TwoToThelterMinus? * 2;
FourToTheExtrapMinust := 1;
for Extrap := 2 Lo lier do
begin
FourTaTheExtrapMinust := FourToTheExiraphinust » 4;
NewEstimate[Extrap] :=
(FourTaTheExtrapMinust * NeyEstimata[Extrap - 1]
- OldEstimate(Extrap - 11} / {FourTaTheExtrapinust - 1];
gng;
01dEstimate := NewEstimate;
until {ABS(NewEstimate{Iter - 1] - NewEstimate{Iter]) <=
ABS(Talerance * Newistimate[Iter]]) er (4BS(DeltaX) < Tolerance};
DifF := KewEstimate[Iter];
end;

procedure MinMax(LeftEndPoint : real;

RightEndPcint : real;

yar Answer . real;

var Errar :byte];

const MearlyZero = 1E-10;
var Tol,yLeft,yRight WidPaint, yMidPaint : real;

Iter, MaxIter : integer;
Faund : boglean;

function TestForfnot(X,01dX,¥,Tol : real] : bociean;
begin

TestForRoot := (ABS(Y) <= NearlyZerg) or [ABS{X - 01dX] ¢ ABS(DTdX * Tal))
end;

begin
Maxiter := 700;
Tal := 1E-10;
Error := 0;
Found = faise;
yLeft := DifF(LeftEndpoint];

yRight := DifF(RightEndpaint);
if ABS(yLeft) ¢= WearlyZero then
begin

Answer := LeftEndpaint;

Found := trug;
end;
if ABS|yRight] <= NearlyZero then
begin

Answer := RightEndpaint;

Found = true;

end;
if not Found then | Test for errors ]
begin
if yleft = yRight > 0 then
Error := 2;
1 Tol <= 0 then
Error := 3;
1f Maxlter < 0 then
Error := 4;
and;
i1 (Error = 0} and {Found = false) then
bagin
Iter .= 0;

yleft := DifF(LeftEndPaint);
¥hile not(Found) and (Iter < MaxIter] do



begin
Iter := Succ(Iter];
MidPoint := (LeftEndpoint + RightEndpaint) / 2;
yHidPoint := DifF(MidPoint!;
Found ‘= TestFarRoot(MidPaint, teitEndpoint, yMidPaint, Toll;
if (yLeft * yMidPoint] < 0 then
RightEndpoint := MidPoint
glse
begin
LeftEadpoint := MidPaint;
yLeft := yMidPoint;
gnd;
£nd;
Answer o= WidPaint;
if Ttar »= MaxItar then

Errar 1= 1
end;
gnd:
procedure Partial_Pivoting(Dimen . integer;
toefficiants @ matrix;
Constants . RealvVecter;
var Salution . RealVectar;
var Errar : byte]:
const NeariyZers = 1E-10;
var Sum, Multiplier,Dummy : real;
Term,Row,ReferenceRow,PivatRow @ integer;
DummyRow . ReaiVactar;

procedure EROmultAdd(Multiplier . real;
Dimen i integer;
var Referenceflow : RealVector;
var ChangingRow : RealVectar);
yar Term : integer;
begin
far Term ;= 1 to Dimen do
thangingRaw[Term] := ChangingRow{Term} + MultipiiersReferanceRow{Term];
end;

bagin
Error := 0
if Dimen < 1 then
Error := i
alse
1f Bimen = 1 then
if ABS|Coefficients[1, 1) « Nearlylero then
Errar := 2
else
Solution[1] := Constants[!] / Coefficients(t, 1];
if Dimen » 1 then
begin
{ Make Coefficients matrix upper triangular |
Referencefow := 0;
while {Error = 0} and {ReferenceRow ¢ Dimen - 1) do
bagin
ReferenceRow <= Succ(ReferenceRaw];
[ Find row with Targest element in this column }
{ and switch this row with the ReferenceRow i
?ivotRow = Referencefow;
for Rew :- Referenceflow + 1 to Dimen do
if ABS(Coefficients{Row, ReferenceRow]]) >
AB5(Coefficients[PivatAow, ReferenceRow]] then
PivotRow := Row;
if PivotRow < ReferenceBow then
begin
DummyRow := Coefficients(PivotRaw];



coefficients[PivatRow] = coefficients[ReferenceRowi;
Coefficients[ReferenceRow] := DummyRaw;
Dupmy := Constants[PivotRow];
Constants[Pivathaw] = constantsReferencefon];
Constants{Referencefow] := Dummy;
end
else [ 1 the diagonal element is zero, no sotution exists |
if ABS{Coefficients{ReferenceRoy, ReferencaRow]} < NearlyZers then
Error := 2; { Ko solution j
if £rror = 0 then
for fow = ReferenceRow + 1 to Dimen do
[ Make the ReferenceRow element of these rows zerg |
it aB3iCoefficients{Roy, ReferenceRow]) > NearlyZerg then
begin
Multinlier := -Coefficients[Row, Rafergncefow] /
coefiigienis[ReferenceRow,ReferenceRan,
ERomultAdd{Muitiplier, Dimen,
coefficiants[ReferenceRow], Coefficients[Rasl);
ConstantsiRow] := Constants{Row] +
Wultiplier = Constants[ReferenceRow];
and:
end;
if ABS(Coefficients[Dimen, Uimen]) < Nearlylera then
Errpr := 2:  { No solution }
if Error = 0 then
begin
Term := Gimen;
vhile Terp >= 1 do
begin
Sum := 0
for flow := Term + 1 to Dimen do
Sum := Sum + Coefficiants{Term, Row] * Solution{Row];
* Sglutign{Tern] := [Constarts[Tern] - Sum] / Coefficients[Term, Term];
Term := Pred{Term);
end;
eng;
end;
end;

begin
Tol := 1E-10;
iter .= -1
IterW := falss;
Fillchar(Coefficients, §izeof (Coefficients), 0},
Fitichar (Canstants, $izeOf(Constants), 0},

Gimen .= 6;
g o= 0.0t
00 := £.27/pi

a[1} 1= 0.068487132001; b[t] := 0.639B9054353;

a[2] := 0.051667605733; bj2] := 1.4326842020;
a[3] := 0.090645262266; b[3] := 2.3502369035;
al4] := 1.3875; b[4] 1= 4.6667;

a[5] := 1.086; b[5] := §;

loop:

iter := itart!;

gotoxy(25,1); writein{'Tterate ',iter]; writein;
for i ;= 1 to {Dimen shr 1} do

Writein{'a’',1," = *oafilinane, e e, = T b[i]:13:10);
writeln;



pin := 0;
max 1= 0;
for Row := 1 to Dimen do
begin
if cdd{Row) then
begin {* Minipum 2]
if Row=1 then
begin
if not TterW then
wifow] := 0
glse
begin
w[Aow] := b[1]/3;
if DifF(w{Raw])>=0 then
HinMax(0,w(Row],am,Error)
glse
WinMax (w([Row],b[1],mmError;
if Error=0 then w[Raw] := nm;
gnd; -
gnd
glse
begin
w[Row] := (b[{Row shr 1)]+a{{Raw shr 1J+1])/2;
if TterM then
begin
if DifF(w[Raw])>=0 then
WinMax(b[(Row shr 1)) w[Row],mm, Error)
alse
WinMax{w[Raw],b[{Row shr 1]+1],pm,Errar);
if Error=0 then w[fow] := mn;
and;
end;
end
glse
begin (* Maximum *)
w[Row] := b[Row shr 1};
if TtarM then
begin
if DifF(w[Row}])¢=0 then
WinMax ( (b[ (Row shr 1)=11+3{(Row shr 1)]1)/2,%[Rew],mm,Error}
else
WinMax [#[Row], [b[(Row shr 1))+b{(Raw shr 1)+1])/2,mm Error);
if Error=0 then w{Row] := mm;
end;
end;
D := EquF[#iRow]);
if odd(Row) then
begin
if (Row=1] and not IterM then
begin
Constants{Row] := D2-D;
if min<abs(D-D6) then min := abs(D-DO0};
end
else
begin
Constantsifow! := DO-D-8/2;
if min¢abs{0-D0+ef2) then min := abs{b-R0+ef2);
end;
end
gise
begin
Constants[Agw] := DO-D+e/2;
if max<abs{D-00-g/2) then max := abs{D-DD-2/2};
gnd;
Writein['w' Row:2,’ = ',wlRow], delta 0':15,7 = ' Canstants{fow});
gnd:



if iter=0 then read;
if {min<Tol) and (max<Tol) then
begin
if TterM then
gato exitd
glsa
begin
gotoxy(1,1); write("First[",iter,’]"};
Tterd .= true,
taad;
end;
end;

for Aow := 1 to Dimen do
begin
far Calumn
begin
if Column<=(Dimer shr 1} then
begin
i 1= Calumn;
Coefficignts{Row, Column} :=
2¢( [ sqr(wiRow]-b{i]} - sqr(e(i]) )
/ sar( sarfali}) + sqr{w[Row]-b[i]} }
b [ sar(w[Row]+b[i]) - sarfa[il] )
/ sari sar(ali]) + sar(w[Ros}sbi]) ] );

ez 1 tn Dimen do

end
else
begin
i 1= Solumn - (Dimen shr 1}
Corfficients{Rot, Column] :
4xa[i]x( ( wifox]-b[i] } / sar( sar(a[i]) + sqr(«[Row]-[i]] )
- { winow]#b[i] } / sqr( sar(alil) + sqr(w{Row]¢b[i]) ) );

end;
end;
end;
Partial_PivntingiDimen,Coefficients,Constants,Soiution,Errar);
if Error=0 then
begin
for i
begin
ali] :
bli] :
end;
end
glse
begin
Writelin;
Write( ®xxxx Error matrix x#x=x’]; read;
end;
goto 1oop;
exita:
end:

:= 1 to (Dimen shr 1) do

a[i]+Solution[i];
bii]+Solution[{Dimen shr 1}+i];

var Guess . complex;

InitDegree,Degree, MaxIter Humloots :

Tol

Tter
InitPaly,Poly,Ans¥er, yAnswer
Error

ch

integer;

. real;

. IntVector;
. CompYector;
. byte;

1 thar;

begin
InitDegrae := 0;
Imitial{InitPaly);
repeat
{lrSer;
gotaxy(24,9}: write(’t) Muitipie Palynomial');



gatoxy(24,18);
gotoxy(24,11);
gotaxy(24,12);
gotoxy(24,13);
gatoxy|24,14);
notaxy(24,15);
gotoxy(24,16);
gatoxy(24,171;
gotoxy(23,18);
gataxy(27,20];
repeat

write(’2) Reots & Polynomial');

yrite(’3) Delay-equaiizer');
write('4) ...0};
write(’s) ...’

r

)
write('8) ...');
write('7) ...');
write(’8) ...");
write[’9) ..."):

write{ ESC Quit');
writei’Select No. '};

gotoxy(38,20); readikbd,ch]; write(ch)
untit ch in [¥27,11°..°%]; .
if che>#27 than

begin

Clrer;
Assign(DFile, SOLUTION');
Rewrite{DFite);
case ch of
1" MulPaly;
' UserInput[InitDegree,InitPoly,Guess,Tol,MaxIter);
'37 1 Delay_equalizer;
end;
if chin ['27] then
begin
Degres := InitDegree;
Poly := IniiPoly;
Laguerre(Degree,Poly,Guess,Tol, Haxlter,
Humﬂuots,Answer,yAnswer,Iter,Errnr];
Sort [Answer,Numroots);
Hesu]ts(Mumﬂuats,Answer,MaxIter,Errur];
if Error <= 1 then ResultPaly(HumRoots,Answer);
end;
read;
ClasefDFile);

end;
until ch=#2T;
end.
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FEATURES

AC PERFUAMANCE

Unity Gain Bandwidih: 34 Mz
Fast Settling: 135 as Lo 001%
Glew flate: 230 Vips

Seable at Gains of 1 or Grepter
Full Power Bandwidth: 3.9 MHz

DG PEAFCRIMANCE

laput Oifset Voimge. < ~\ max (ADB43KIB)

taput Biss Curcent’ OE AN e

input Voltage Hoise: 13 nvis itz

Cpen Loop Gain. 30 VimVY into 8 500 {} Load

Qutput Current: 58 mA min

Supply Current: 13 mA max

Available in B-Pin Plastic Mini-DIP & Cerdip, 16-Pin
5oIC, 20-Pin LCC and 12-Pin tHermatic Metal Can
Packages

Avaitable in Tape and Reol in Accardance with
ElA-481A Standard

Chipa and MIL-STD-8838 Parts Also Avallabls

APPLICATIONS

High Spacd Somple-enc-ticid Amnlifies
High Bendwidth Active Filters

tHigh Speed Integrators

High Frecuency Signal Conditicning

PRODUCT SESCRIFTION

The ADES is 2 last seatling, 34 M1z, COTET input op amp.
The ADE43 combines the low {0.6 nA) input bias currents char-
acteristic of a FET input amplifier while still praviding a

34 Mz bandwidth and a 135 ns settling time (to within 0.01%
of final value for 2 10 volt step), T! o %1841 is a member of the
Anatog Devices' lamily of wide bandwidth operational amplifi-
ces. These devices are [abricated using Analag Devices” junction
isolated complementary bipolar {CD) process. This process per-
mits 2 camtization of de precision and wideband ac perform-
ance previously unobainable in a monolithic op amp.

The 250 Vs slew rate and 0.6 nA input bias current of the
ADS43 ensuce excellent performance in high speed sample-and-
hald applications and in hieh speed INTCRralors. This amplifier is
also ideally suited fov Tgle Lad «i-dth active filters and high fre-
quency signad conditining ircuils.

Unlike mas high frequency amplificrs, the ADS43 requires na
external compensation and it remains stable over its [ull operat-
ing temperaiuee range. It is available in five performance grades:
the ADS41] and ADB43R arc rared over the commercial tempera-
rure range of 0°C o +70°C. The ADR43A and AD&41B arc rated
over the indusirial lemperatuzc range of ~40°C n +85°C. The
ALIB41S s rated aver the military temperatare 1ange of —55°C
(o 1 125°C 20 is available processed Lo MIL-STD-8838, Rev. C.

i is an abridgsd darz sheet T nhtain the mosl recens sepstnn Nt
complete data tlret, calt our fax retrieval system at 1500 4145-6212.
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34 MHz, CBFET

CONNECTION DIAGRAMS

Plastic (N-8) and
Cerdip (Q-8) Package
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The A[¥843 is offered in either 8-pin plastic DIP or hermetic
cerdip packages, in 16-pin SQIC, 20-Pin LCC, or in 2 12-pin
metal can. Chips are slso available.

PRODUCT HIGHLIGHTS

1. The high slew rate, [ast seuling time and low input bias
current of the AD843 make it the ideal amplifier for 12-bit
DIA <ud AT buflecs, for high speed sample-and-hold ampli-
ficrs and for high speed integrator circuits. The ADB43
can replace many FET input hybrid amplifiers such as the
L}10032, LH4104 and OPAGOD.

2. weow dilterer il i puts provide urstanding performance in
all standard nigh frequency op amp applications such as sig-
nai conditioning and active filters.

3. Laser wafer trimming reduces the input cffset voltage to
1 mV max (AD843K and ADS43B).

4. Although external offset nuiling is unnecessary in many
applications, offset null pins are provided.

5. The ADE43 docs not reguire external compensation at closed
loap gains of 1 or greatzr.

Rzv. C



SPEGIFIGAT!UNS (G T, +25°C and =13V ¢o, ualess plhereise noted) A0843

...... S ey
Al543)/A ADHRM —| ADs43S" |
Modul .| Conditions Mia  Typ Mlax Min  Typ Mar | Min Typ May Usils
[NPUT OFFSET VOLTAGE' 1.0 10 l (18] 1.4 .l_l) 0 mY
T Tonee 1.7 40 1.2 e Yo 4.5 my
Offset Drift 12 | 12 35 i pVAC
TNPUT BIAS CORRENT Tl (5, = v25°Cr | & * 10 50 PA
Warmed-Up? G.¥ 15 0.6 1.0 0.8 25 nA
Tron=T e eonan | 2385 600 | nA
I FUT OTFSET CURRENT | tnitial (T A T i 0 A
Warmed-Up? .25 [ K] 4.2 0.4 0.25 10 nA
Tona=T e 13 9126 1025 | A
TFUT CHARAC TERISTICS 1
Input Resistance 1a'e 1" 1 e}
Ingput Capacitance G 6 & pF
M = N —
JNPUT VOLTAGE RANGE
Cammon Mods =10 112, +160  ~12, =10 +12, Ay
~13 -13 -13
COMMON MODE REJECTION | Veu = =10 v &0 17/ /AT 76 60 72 dB
I & 12 PTR 60 n dB
[NPUT VOLTAGE NOISE { =10kl i9 19 Bl nVivHz
Wideband Noise 10 He 1o 10 MHz oir 60 B ¥ oms
OPFEN LOOF GAIN Vo= 210V by = = 7l Tl
R ppap SO0 0 15 25 pTIR1) 15 30 VimV
Toon-T o o 20 w35 10 25 VimV
GUTPUT CHARACTERISTICS
Voltage By oan 500 §2 =10 f1LS, =10 +1L5, =10 +ILS, v
F -12.6 -12.6 -12.6
Current . Vour = EALAY 50 50, 50 mA
Quiput Resistance Cpen Loap 12 1z - 12 ]
FREQUENCY RESPONSE -
Unity Gain Bandwidth Vour = 30 mY p-p 3 3H 34 MHz
Full Power Bandwidth? Vo =20V pp A
Rl=500 (t 25 39 2.5 3.9 2.5 19 MHz
Rise Time Ayer = —1 10 10 10 ns
Overshoot Aye = 1 15 5 15 %
Slew Rae Aver = 1 160 250 160 250 160 150 Vis
Sewtling Time 10 V Step
AyeL = 1
1w 0.1% 9% 95 95 ns
w 0.01% 135 135 135 ns
Overdrive Recovery - Overdsive 20 2w 209 ns
+{rverdrive 70 740 700 ns
Diflerential Gain {=44MHz 0.025 0.025 . 0.025 %
_ Differential Phase f= 4.4 MH2 0.025 5.025 0.02% Degree
POWER SUPPLY
Rated Performance =15 =13 =15 v
Qperating Range =4.5 =18 =4.5 +18 | =45 =18 v
Quiescent Carem 12 3 12 13 12 13 mA
Toun=Teran 1213 14 123 14 125 16 mA
Rejection Ratie 25V 18V &5 76 70 80 65 76 dB
Rejection Ratio T a1 e 62 76 68 50 62 T 4B
TEMPERATURE RANGE & T T
Operating, Rated Performance )
Commercial (0w +73°C) \ ARSI 7 ADS4IR
Industrial (—40°C 1o +85°C) ! LA ADB43B
Military (- 55°C 10 + 125y ADS43S
PACKAGE OFTIONS™ L S R
Piastic (N-8) ADE43IN ADS4IKN
Cerdip (Q-8) ADSIAQ ADB43BQ ADS4350, ADR33SQES3B
Metal Can (H-12A) ADB43BH ADEISH, ADS435H/883Y
1.CC (E-204) ADS4ISEREE
SOIC (R-16) ADE43]
Tape & Reel ADSSIJR-RELL
Ciups ALS43]|Chips AD8435Chips

JS D
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ADB43

NOTES

*Siandard Military Dsawings Available: 5962-9098001A12A (5 E/RRIA), SF62-UNORMIME A (SH/BEIB), 5962-9093001 MPA (S(P93R).

*Specifications are guaranieed afier § minules a0 T, = +25°C.
*Full power bandwidth - Slew Rale/z wV pezk.

‘Al S grade T, ;,=T,.,, specifications are tested with aulamatic test equipment at Ty s =55Cand T, = +1257C.

*For outline information see Package Informavon section.
Specifications subjsct to change withaut notice.

Specilications in boldface are 1ested on zll production vnits at hiral electrival tes1. Resalts from (hose 1euts are nsed 10 caloulate auwrgeing guality levels.
All min amt max specifications are graranseed although only those shawn in boldface are 1esied an all production units.

ADBSOLUTE MAXIMUM RATINGS!

Supply Voltage . .. .. ... ... ... =18V
Intemnat Power Dhssipation®
Plastic Package . . .. ... ... ... ... . .. 1.50 Watts
Cerdip Package . . ... . .. .. ... ... - 1.35 Watrts
12-Pin Header Pockags .00 L0 L 0L 1.80 Wans
16-Fin SOIC Package .. . .. ..., ... ... . . 1.56 Waus
20-Pin LCC Package . .. ... ... .. ..., ... . 100 Wat
Input Valtage .. .. ... .. ... . ... ... ... 2 Y
Output Shert Circuit Duration .. ... ... . . Indefinite
Differential Input Veliage . .. ..o ... .. .. + Veand -V,
Storage Temperature Range (N, Ry ., . .. 63 C to +125°C

Storage Temperawre Range (Q, H, E) . .. .
Operating Temperature Rang,

. —bSC o +150°C

NOTES

'Suesses abave those listed under "Absalure Maximum Ratings” mav cause
rermanent damage o the device at these or any other conditions above thase
indicated in the operational sections of this specification is not implied.
Lxposure 1o absolure maximum rating condicions for extended periods may
affect device reliability.

B-Pin Plastic Package: B = WG an

8-Pin Cerdip Package: 4, = 110707
12.Pin Header Package: 0y, = SO°C2
16-Tin SOLC Package: &, = UH"CAK g
20-Din LCC Package: ny, = 130°Civvan

ADB43/K RSO ¢4 ¢ 2 ¥ 040175
ADBAZAR ... .. —40°C 10 +85°C |
ADBISY F. . . s A (N7 N\ =55"C 1w +125°C
Lead Temperature Range (Soldering 60 secy . . ... .. +300°C
ESD Rafingf . _. .. 8, et ¥ o0 8/, 500 v
METALIZATION PHOTOGRAPH
Contact factory for tatess dimensions,
Dimensions chown in inches and {mm}.
1 a
2 BALANCE BAL!ANCE
—lN—a -
0.067
[1.690)
3
T HIN-
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