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In this paper we consider certain subclasses of analytic univalent functions
and plot a frequency response of appropriate circuit for both amplitude and
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1. Introduction

Let A be the class of functions f(z) of the form

f(z):z+ianzn (1.2)
n=2

which are analytic in the open unit disk A = {z € C: |z| <1}.We also denoteby S the class of all functions in
the normalized analytic function class A which are univalent in A. Goodman[4] introduced the subclasses of
S. The class S*of all starlike functions with respect to the origin.

A function f €A is said to be starlike with respect to the origin if it maps A onto a Starlike domain with respect
to the origin. Robertson [5] gave necessary and sufficient condition for class S* is Re%iz)) > 0, zeA. For
0<A<1]t|]<1andt=1,afunction f € A given by (1.1) is said to be in the clasP(«, 4, t)ifthefollowing
conditions are satisfied the analytic characterization

Re (1-t)zf1(2)
A-DIf @—f )] +Az[f' @ —tf1(tz)]

>a, zeA (1.2

Recently these kind of classes were studied by Srutha keerthi and et.al[6].
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Analysis of a circuit with varying frequency of sinusoidal sources is called the frequency response of a circuit.
Frequency selection in the circuits is called filters because of their ability to filter out certain input signals on
the basis of frequency. Using transfer function of circuit, we plot a frequency response of the circuit for both
amplitude and phase with changing source frequency. One graph of |H(jw)| versus frequency jo. It is called
the Magnitude plot.

One graph of 6(jm) versus frequency . It is called the Phase Angle plot.

A Low-Pass filterpasses signals at frequencies lower than the cutoff frequency from the input to the output. A
High-Pass filterpasses signals at frequencies higher than the cutoff frequency from the input to the output. A
Band-Pass filter passes signals within the band defined by two cutoff frequencies from the input to the output.

1.1 Frequency response of a rlc circuit (bandpass filter)
VA
1+z+z"2
€ S), which is a transfer function for the RLC circuit in series. Using

Let us consider the function belongs to the class of all analytic univalent function with the

z
1+z+z"2
transfer function of circuit, we plot a frequency response of the circuit for both amplitudeand phasewith

changing source frequency. For the above transfer function RLC values are R=1;L=1;C=1,

Montel normalization (ie.

Matlab code Output

R=L; ; IHGw)|

L=1; ‘ //

C=L E 05 / A\

£20:0.01:10; z TN

w=2*pi*f; oL - 71/ : : 2
subplot (2,1,1) 10 10 12 10 10
h=abs(((j*w)*R/L)./((j*w)."2 100 0(jw)
+(j*wW)*R/L+1/L*C)); s \\

semilogx(w,h) 3 o \

grid on o i
title(|H(j\omega)|") o0 ol

xlabel (\omega’)

ylabel ('|H(j\omega)|)
theta=angle(((j*w)*R/L)./((j*w).*2
+(*w)*R/L+1/L*C));
subplot (2,1,2)
degree=theta*180/pi;
semilogx(w,degree)
grid on
title(\theta(j\omega)")
xlabel(\omega’)
ylabel(\theta(j\omega)")

The Bode plot is a convenient tool for investigating the bandpass characteristics of the RLC network. Use tf to
specify the circuit's transfer function for the values
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Matlab code using bode Output
R=1;L=1;C=1; = S
G=tf([R/LO][IR/LL/(L*C)]) | e
bode(G), sN2+s+1
grid on Continuous-time transfer function.
E - \‘
] N\
£. NG

The transfer function from input to output voltage is:

sR
G(s) s%? 1
S2 +T+E

To build a bandpass filter tuned to the frequency 1 rad/s, set L=C=1 and use R to tune the filter band.To get a
narrower passing band, try decreasing values of R as follows

R=1;L=1;C=1;

G =tf([R/L 0],[1 R/L 1/(L*C)])

bode(G), grid

R1=0.5; G1=tf([R1/L 0],[]1 RL/L 1/(L*C)])
R2 = 0.25; G2 = tf([R2/L 0],[1 R2/L 1/(L*C)])
bode(G,'b',G1,'r',G2,'g"), grid

legend('R =1''R1 = 0.5''R2 =0.25") %0

o

N
S}

A
S

Magnitude (dB)

102 107" 10° 10' 102
Frequency (rad/s)

The resistor value R=0.25 gives a filter narrowly tuned around the target frequency of 1 rad/s.

1.1. Time response of the circuit

We can confirm the attenuation properties of the circuit G2 (R=0.25) by simulating how this filter
transforms sine waves with frequency 0.9, 1, and 1.1 rad/s:
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t =0:0.05:250;

opt = timeoptions; .

opt.Title.FontWeight = 'Bold"; 2o NVWWWWWWWWW
subplot(311), Isim(G2,sin(t),t,opt), ) .
title(w = 1)

1

subplot(312), Isim(G2,sin(0.9*t),t,opt), | i \‘p‘w“ mm ”MA ﬂ“W‘WW“H‘\M(\wﬂh‘wpmmﬁ\
title(w = 0.9") _WM‘v‘v“U‘u“‘“”‘wU‘w‘”‘ i w‘“*U““”U‘ W
Subplot(313), |Slm(GZ,SIn(11*t),t,0pt), 0 50 10$Ime(seﬁnds;so 200 250
title(w = 1.1) . T

W

0 50 100 150 200 250
Time (seconds)

Amplitude

|

Ampli(ude

The waves at 0.9 and 1.1 rad/s are considerably attenuated. The wave at 1 rad/s comes out unchanged once the
transients have died off.

2. Frequency response of rl circuit (Iowpass filter)

For the cased =0.2, f=

(1+ X ,2t=0and ¢ =0inP(a, A, t)we get the function H(z) =

ﬁwhich is a transfer function for the RL circuit in series. Using transfer function of circuit, we plot a

frequency response of the circuit. For the above transfer function RL values are R=1; L=0.8;

Matlab code Output

>> R=1;

>> L=0.8; 1 HGw)|

>> =0:0.01:10; o

>> W=2*pi*f; Sosl \

>> subplot (2,1,1) =

>> h=abs((R/L)./(j*w+(R/L))):; ol 1 . 1 2
>>semilogx(w; h) b * *
>> grid on 0 e

>> title('|H(j\omega)|?) ‘

>>xlabel (\omega) 3 wo0f \\

>>ylabel (|H(j\omega)|’) T—
>> theta=angle((R/L)./(j*w+(R/L))); o0 o
>> subplot (2,1,2) ¢

>> degree=theta*180/pi;
>>semilogx(w,degree)

>> grid on

>> title(\theta(j\omega)")
>>xlabel(\omega')
>>ylabel(\theta(j\omega)")

The Bode plot is a convenient tool for investigating the lowpass characteristics of the RL network. Use tf to
specify the circuit's transfer function for the values.
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Matlab code using bode Output

syms s g=

n=[0 5/4]; 1.25

d=[15/14, | e

G=tf(n,d) s+1.25

bode (G) Continuous-time transfer function.
grid on

Bode Diagram
= —rr

~

Magnitude (dB)
) o N
S >

@
S

A
S

S)
“
|

Phase (deg)
S
1]
|

90 & L L T
102 107" 10° 10
Frequency (rad/s)

The transfer function from input to output voltage is:

R
L
R

S+Z

To build a bandpass filter tuned to the frequency 1 rad/s, set L=4/5 and use R to tune the filter band. To get a
narrower passing band, try decreasing values of R as follows

G(s)

R=1; L=4/5

G =tf([R/L],[1 R/L])

bode(G), grid

R1=5; G1=tf([R1/L],[1 RL/L]);
R2 =20; G2 =tf([R2/L],[1 R2/L));
bode(G,'b',G1,'r',G2,'g"), grid
legend(R =1''R1=5"'R2 = 20"

Bode Diagram

—

o

N
o

A
S

Magnitude (dB)

&
o3

—R=1

—R2=20

Phase (deg)
A
1]

90 &
1072 107 10° 10" 102 108
Frequency (rad/s)

The resistor value R=1 gives a filter narrowly tuned around the target frequency of 1 rad/s.

2.1 time response of the circuit

We can confirm the attenuation properties of the circuit G2 (R=1) by simulating how this filter
transforms sine waves with frequency 0.5, 1, and 1.5 rad/s:
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t =0:0.05:250;
opt = timeoptions;
opt.Title.FontWeight = 'Bold’;

subplot(311), Isim(G,sin(0.5*t),t,opt), title(‘w
0.5)
subplot(312), Isim(G,sin(1*t),t,opt), title('w = 1")
subplot(313), Isim(G,sin(1.5*t),t,opt), title(‘'w
15"

Amplitude

0

Amplitude

0

Amplitude

-1

0

T “MMM i

/\m \/ywvww/\ ﬁo\/
Sl V\«‘w\e‘u‘\/‘»‘\fof\€\~€\£\£\ﬁ\‘\f‘\!\f\\e‘\s"\f\)‘»’\!M“\(“‘»‘”\N»‘/\W‘»“‘f‘\j
B ™

Time (seconds)

The waves at 1 and 1.1 rad/s are considerably attenuated. The wave at 0.9 rad/s comes out unchanged once the

transients have died off.

3. Frequency response of rc circuit (lowpass filter)

H(z) is also a transfer function for the RC circuit in series. Using transfer function of circuit, we
plot a frequency response of the circuit for both amplitude and phase with changing source frequency. For the

above transfer function RC values R=1; C=0.8;

Matlab code

Output

R=1;

C=0.8;

f=0:0.01:10;

w=2*pi*f;
h=abs((1/(R*C))./(j*w+1/(R*C)));
subplot (2,1,1)

semilogx(w,h)

grid on

title(|H(j\omega)")

xlabel ("\omega')

ylabel ('|H(j\omega)")
theta=angle((1/(R*C))./(j*w+1/(R*C)));
subplot (2,1,2)
degree=theta*180/pi;

semilogx (w, degree)

grid on

title(\theta(j\omega)")
xlabel("\omega)
ylabel(\theta(j\omega)")

0.5

[HGw)

102

102

-50 -

-100
102

The transfer function from input to output voltage is:

RC
T

G(s)

RC

To build a lowpass filter tuned to the frequency 1 rad/s, set C=0.8 and use R to tune the
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filter band. To get a narrower passing band, try increasing values of R as follows

R=1; C=0.8;
G = tf([L/(R*C)],[1 L/(R*C)]) .
bode(G), grid 0 “777:\5?39,??, ,
R1=5; G1=tf([1/(R1*C)],[1 LU(R1*C)]); } N

R2 = 20; G2 = tf([1/(R2*C)],[1 1/(R2*C)]);
bode(G,b',G1,T',G2,'g), grid
legend(R = 1'/R1 = 5''R2 = 20)) | | N

T~
—R=1
\ ——R1=5
. ——R2=20

N

-90 | T ——— S —
107 102 107! 10° 10'
Frequency (rad/s)

Magnitude (dB)

40 Ny

Phase (deg)

10

The resistor value R=20 gives a filter narrowly tuned around the target frequency of 1 rad/s.

3.1 analyzing the time response of the circuit

We can confirm the attenuation properties of the circuit G (R=1) by simulating how this filter
transforms sine waves with frequency 0.5, 1, and 1.5 rad/s:

t=0:0.05:250, wuos

ez, | L
subplot(311), Isim(G,sin(0.5*t),t,opt), title('w N
i%zggt(glz)’ SIS st Lopt. et = JFM w‘\“‘w‘w‘“\/w of\\\ﬂ=/1/‘J//\W](”\/“M
subplot(313), Isim(G,sin(L.5%t),t,opt), title(w : T e T
o -?%53F~M\A”\f\fv\ﬂfv\ﬂfwM~w»vw”\w A

The waves at 1 and 1.1 rad/s are considerably attenuated. The wave at 0.9 rad/s comes out unchanged once the
transients have died off.

4. Frequency response of rl circuit (highpass filter)

Let us consider the functionébelongs to the class of all analytic univalent function with the

Montel normalization (ie.i € S), which is a transfer function for the RL circuit in series.Using transfer

function of circuit,we plot a frequency response of the circuit. For the above transfer function RL values R=1;
L=1;
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Matlab code Output

R=L, : : L

L=1;

f=0:0.01:10; 35l /

W=2*pi*f; = P

h=abs((j*w)./(j*W+R/L)); o . : 2
subplot (2,1,1) b b " b b
semilogx(w,h) 100 84e)

grid on T

title(|H(j\omega)") 2 5o NS

xlabel (\omega’) T

ylabel (|H(j\omega)’) e

theta=angle((j*w)./(j*w+R/L)); N
subplot (2,1,2)

plot (w, theta)
degree=theta*180/pi;
semilogx (f, degree)
grid on
title(\theta(j\omega)")
xlabel(\omega)
ylabel(\theta(j\omega)")

The Bode plot is a convenient tool for investigating the highpass characteristics of the RL network. Use tf to
specify the circuit's transfer function for the values

Symss
n=[1 0];
d=[1 1];
G=tf(n,d)
bode (G)
grid on

Bode Diagram

o

5}
T

\
\

20 e

30F
40 F

Magnitude (dB)

-50
90 ==

Phase (deg)
&

]

102 107" 100 10' 10
Frequency (rad/s)

The transfer function from input to output voltage is:

s
G(s) R

S+Z

To build a bandpass filter tuned to the frequency 1 rad/s, set L=1 and use R to tune the filter band. To get a
narrower passing band, try decreasing values of R as follows
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Bode Diagram

R=1;L=1; ’ "
! ’ ~ 20 ]
G = tf([1 0],[1 R/L]) g
bode(G), grid :
R1=5; G1=tf([10],[1 R1/L]); g .
R2 = 20; G2 =tf([1 0],[1 R2/L]);
bode(G,'b',G1,r,G2,'9"), grid R ~
legend(R = 1''R1 = 5''R2 = 20 g |
v v F:eoquency (r;<;)/s) b b

The resistor value R=20 gives a filter narrowly tuned around the target frequency of 1 rad/s.

4.1 analyzing the time response of the circuit

We can confirm the attenuation properties of the circuit G (R=1) by simulating how this filter
transforms sine waves with frequency 1, 1.1, and 2.5 rad/s:

t = 0:0.05:250; 1 w=14
opLTitle FontWeigh = Golc: LR
subplot(311), Isim(G,sin(1.1*t),t,opt), title('w = "o % “"‘;ime(semf" 200 250
1.1 i : o
subplot(312), Isim(G,sin(1*t).t,opt), title('w =1 oﬂ\ﬁ\j\s\(\;‘]/M\Mc‘.uewhﬂe eﬂ\“(\mU‘\‘\wUf\‘q‘uﬂ\o‘\“”\W‘\M(HW‘\‘eﬂm‘”
subplot(313), Isim(G,sin(2.5*t).t,opt), title(w = L mw IHITHITIN
25) |

g

£

Time (seconds)

The waves at 1 and 1.1 rad/s are considerably attenuated. The wave at 2.5 rad/s comes out unchanged once the
transients have died off.

5. Frequency response of rc circuit (highpass filter)

Let us consider the functionﬁbelongs to the class of all analytic univalent function with the

Montel normalization (ie.ﬁ € S), which is a transfer function for the RC circuit in series.Using transfer

function of circuit, we plot a frequency response of the circuit. For the above transfer function RC
valuesareR=1; C=1,
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R=1;

Dy IHGw)

£=0:0.01:10; ! ' P

w=2*pi*f; 3.l /
h=abs((j*w)./(j*w+R*C)); z B

subplot (2,1,1) oL 1/ . 1 2
semilogx(w,h) 10° 10 13 10 10
grid on 0 0w)

title('|H(j\omega)") - T

xlabel ("omega’) 2 sof \\\

ylabel ('|H(j\omega)’) i
theta=angle((j*w)./(j*w+R*C)); s e e o

subplot (2,1,2) ¢
plot (w, theta)
degree=theta*180/pi;
semilogx (f, degree)
grid on
title("\theta(j\omega)")
xlabel(\omega)
ylabel(\theta(j\omega)")

The transfer function from input to output voltage is:

S

G
)T re

To build a bandpass filter tuned to the frequency 1 rad/s, set C=1 and use R to tune the filter band. To get a
narrower passing band, try decreasing values of R as follows

R = 1’ C = 1’ Bode Diagram

G = tf([1 0],[1 R*C]) =
bode(G), grid g =i cant ;
R1=5; G1=tf([10],[1 R1*C]); §

R2 = 20; G2 = tf([1 0],[1 R2*C]); é’

&
S

bode(G,'b',G1,'r',G2,'g), grid
legend(R =1''R1=5""R2 = 20

©o
So

—R=1

—R2=20

Phase (deg)
&

10° 10' 102 108
Frequency (rad/s)

The resistor value R=1 gives a filter narrowly tuned around the target frequency of 1 rad/s.
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5.1 analyzing the time response of the circuit

We can confirm the attenuation properties of the

transforms sine waves with frequency 0.9, 1, and 1.9 rad/s:

circuit G (R=1) by simulating how this filter

subplot(311),
0.9)

subplot(313),
1.9)

t =0:0.05:250;

opt = timeoptions;
opt.Title.FontWeight = 'Bold';
Isim(G,sin(0.9*t),t,opt),

title('w

subplot(312), Isim(G,sin(1*t),t,opt), title('w =1"
Isim(G,sin(1.9*t),t,opt),

title('w

Amplitude Amplitude

Amplitude

o

w=09

wa

/\/\/\ {\H\‘ “/\/H
VUV

it fb Jﬂ’j U I “Uﬂ‘vﬁ’ /q\ ’ﬂo f\ I\ Il )Ao A‘,‘ ‘UWV’ I/ “‘W‘[

|
50 400 0

0
A

I
AWV

MMWM

UHU“HHHH J

‘ \H '\‘ /\\ﬂ\(\‘\“‘\ﬂ‘u(\u‘\ﬂ\nw\fﬂwm
| HHHH‘\HH‘ m‘HHH‘\‘ \‘HH‘H I \‘H‘W\\‘\“‘\“"

HHH\‘\H\/HU ;w‘/”“ww“dw
260

Time (seconds)
w=19

Time (seconds)

The waves at 0.9 and 1 rad/s are considerably attenuated. The wave at 1.9 rad/s comes out unchanged once the
transients have died off.
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