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1. PROBLEM STATEMENT

Solve Inductance and capacitance system using analytical and numerical method. For
analytical use Eigen values and Eigen vector system and numerical solve by Euler’s method

using matlab coding.

Ly

I

An LC network

In the above LC network.

No of component -
Inductor =2
Capacitor =2

Voltage source=1

2. Analytical solution

The network consists of inductor and capacitor with voltage source. There are two loops in the

given network.

Applying KVL in both the loops —

Current i1 and i2 are following the network respectively.

Applying KVL in the 1% loop-

t

dl,

1
—L——— | Ldt=0
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Applying KVL in the 2" loop-
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Zdt G,
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I =A;sinwt . (1)
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Ve = ! fldt
7 ¢
dl; 4 .
dt = jw CoSsw i
d*I;
d_tzj = —A;0?sinwt = —[w?
Differentiate equations
L d’L, I
Latz ¢,
Ch L (=l _
2dt2 c,
Rearranging the equations
L °l +hy
Yatz T ¢,
d’l, L  (L—1) 0

Ly—+—+
2 de? G, C,

A= —11 (2)
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Finding Eigen value and Eigen vector by MATLAB:-

4\ MATLAB 7.12.0 (R2011a)

File Edit Debug Parallel Desktop Window Help

TOE A RE 9 o | &8 e B | @ | CurentFolder| CAWINDOWS\system32 v |[.] @
\ Shortcuts 2] Howto Add (2] What's New

I‘-I:I?'x

»» B=[1 0:-1 2]

v=
0 0.7071
1.0000 0.7071
D=
2 0
0 1
o>
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3. SOLVE USING EULER’S METHOD

In order to solve above problem using Euler’s method, the equations are rearranged as follows:

Lets consider equation,

d?, | I,

L +==0

Laz "¢
Let,
dly *
e — 3
dt 1
ary _ d?*l; I 4
dt ~ de2 LG

Lets consider another equation,
d’l, I 4 (I 1)

L,—+— =0

Zde? ' C, C,

Let,

dIZ_ * o

= I22 5
ap _ d’; _ 1[Iy M] _____________
dt ~ dez L, cz+ Cy 6

Let Ly, Ly, C;,Cp = 1

Substituting values in equations 3, 4,5 & 6

e 7
e 8
e 9
e . Tt 10

Equations 7 & 8 and 9 & 10 can be solved using Euler’s method.

Consider initial conditions I; = 1,1, = 2,1; = 2,1; =1, Step=0.1
50 iterations are performed using Matlab programs.
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4. MATLAB CODE AND SOLUTIONS

4.1 Matlab code to solve equations 7 & 8

%$Program to solve Differential equation using Euler's method

$The euation is: dIl/dt = Il*

%Mapping with the equations from network to the program:

I = I1*

%Consider initial value of I as 2 and performing 50 iterations to solve the
%equation.

clear all;
I0= 2; %$Initial value of I

iterations = 50;
dt = 0.1; %Delta t as Step Size

I = zeros(iterations,1l); % this initializes the vector I to being all zeros
t = zeros(iterations,1);

I(l) = I0; % the initial condition

t(l) = 0.0;

for step=l:iterations-1 % Performing iterations
I(steptl) = I(step) + dt*(I(step));

t (step+l) t (step) + dt;

end

I Sprint values of I

plot(t,I,'b'"); %Plotting the result
title('Solution of First Differential Equation')
xlabel ('Time")

ylabel ('Current')

hold on; %keep the previously plotted lines

$Program to solve Differential equation using Euler's method

$The euation is: dIl/dt = -I1

$Mapping with the equations from network to the program:

31 = I1

%Consider initial value of I as 2 and performing 50 iterations to solve the
%equation.

Iini= 1; %Initial wvalue of I

I1 = zeros(iterations,l); % this initializes the vector I to being all zeros
t = zeros(iterations,1);

I1(1l) = Iini; % the initial condition

t(l) = 0.0;

Q

for step=l:iterations-1 % Performing iterations

Il(steptl) = Il(step) - dt*(Il(step)):
t (step+l) = t(step) + dt;
end
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I1 %print values of I

plot(t,I1,'r"); %Plotting the result
title('Solution of First Differential Equation')

xlabel ('Time")
ylabel ('Current')

hold on; %keep the previously plotted lines

Output of the Program

Values of I3

I =

L0000
L2000
4200
6620
.5282
L2210
. 5431
.8974
L2872
.T158
L1875
. 7062
L2788
. 5045
. 5850
.3545
.18599
10859
.1158
2318
.4550
. 8005
.2805
.9088
. 689585
. 66054

82sd
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23.
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=1
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31.
4.8

=1

oo

42

46.
51.
S6.
6l.

f=1
(s}

T4.

=1
(=]

ag.
a9,

109
120
132
145
1&0
176
194
213

8364
2200
. 8420
T2a2
ga9s8s8
388
L2278
4503
0953
20459
g254
0079
8087
2856
2185
2704
L5274
.4801
. 5282
.T810
L3581
. 3850
.0345
.4379
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Values of |1

DD 000000000 o0o0DoDoDoDoQoDoQoQoQooopRe

. 0000
L5000
. 83100
. 7280
. 6581
. 5905
.5314
.4T83
L4305
.3874
. 3487
L3138
L2824
2542
L2288
.2058
1853
1668
L1501
.1351
1218
L1094
. 0985
. 088
0798
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0718
0646
.0581
L0523
0471
0424
.0382
0343
L0309
L0278
L0250
L0225
L0203
0182
0164
.0148
L0133
L0120
L0108
L0087
L0087
L0079
L0071
L0064
.ON&R7T
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Graph for 11
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Combined Graph of I7 and I1
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4.2 Matlab code to solve equations 9 & 10

%$Program to solve Differential equation using Euler's method

$The euation is: dI2/dt = I2*

$Mapping with the equations from network to the program:

%dI2*/dt = -2I12-1I1

%Consider initial value of I as 2 and performing 50 iterations to solve the
%equation.

clear all;
clc;

$Find vector I representing Il
I0= 1; %$Initial value of I

iterations = 50;
dt = 0.1; %Delta t as Step Size

I = zeros(iterations,1l); % this initializes the vector I to being all zeros
t = zeros(iterations,1l);

I(l) = I0; % the initial condition

for step=l:iterations-1 % Performing iterations

I(steptl) = I(step) + dt*(I(step));
t (step+l) = t(step) + dt;
end

I %print values of I
% Find current vector Il representing I2 using vector I
$ dI/dt = -2I1-I

Iini= 1; %Initial value of Il

$Program to solve Differential equation using Euler's method

$The euation is: dI2/dt = -212-11
%$Mapping with the equations from network to the program:
%dI2*/dt = -212-11

%$Consider initial value of Il as 1 and performing 50 iterations to solve the
%equation.

I1 = zeros(iterations,1l); % this initializes the vector I to being all zeros
t = zeros(iterations,1);

I1(1) = Iini; % the initial condition

t(l) = 0.0;

for step=l:iterations-1 % Performing iterations

Il(steptl) = Il(step) + dt*((-2*I1l(step))-I(step)):
t (step+l) = t(step) + dt;
end

I1 S$print values of Il

plot(t,I1l,'b',t,I,'r"); SPlotting the result
title('Solution of Second current loop Differential Equations')
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xlabel ('Time")
ylabel ('Current')

OUTPUT OF THE PROGRAM

Values of I=I; and |1

I =

.0000
.1000
.2100
.3310
L4641
.6105
7716
.9487
.1436
.3579
.5937
.8531
.1384
.4523
7975
1772
.5950
.0545
.55939
.1153
7275
.4002
.1403
.9543
.8497

10.8347

11.9182

13.1100

14.4210

15.8631

17.4494
fe 19.1943
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=]
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.1943
L1138
2252
. 5477
L1024
L5127
0039
L4043
.1448
L2583
. 7852
.Ta3T
.2401
2641
. 8905
L1785
8.1875
L0172
. 7180

L0000
. 7000
.4500
.2380
.0581
. 0989
.2410
L3700
. 4908
L6070

L7214
.8385
. 3545
LOTTS
L2072
. 3455
. 4941
. 6548
.8283
.0194
L2271
. 4545
L7038
9788
L2768
6065
. 3687
.3b068
.8044
2856
.8148
.3968
.0389
. 7409
. 5152
3669
3038

-11.
-.467T8

=12

-13.
-15.
-1a.
-18.
-20.
.088
-24.
-26.
-29.
3380

-22

-32

-35.

3343

T147
08262
59439
2545
07383

2968
T2e5
389591

2730
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5. CONCLUSION:

In the project, we have solved LC network using analytical and
numerical method.

In the analytical method we have used Eigen value and Eigen vector
method to calculate current in the given network.

For numerical method we have used Euler’s method in the MATLAB
to calculate the current in the given network. In the MATLAB program
we also calculated graph between current and time.
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