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Department of EEE :: CBIT(A)
Two week inhouse-ONLINE training/Internship Program
Vidyut PRAsikshana

VIPRA
Day:1 08.06.2020
Minute-to-Minute Scheduie 'Repertoire]
Time Part of Program
10.00 AM Dr NVPB welcomes the participants and Dignitaries
Over to HoD-EEE
10.05AM Salient features of VIPRA
Over to Principal CBIT
10.10AM | Address by Prof.P.Ravinder Reddy
Over to Director —1&I
10.15AM | Greetings by Prof.U.K.Choudhury
Over to Director -Academics
10.20AM Address by Prof K.Krishna veni
Over to Controller of Examinations
10.25 AM | Address by Prof.P V Prasad
Over to Co-Convener
10.30 AM | Vote of thanks : Dr T.Murali Krishna
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Structures

UNIT-2
STEE

Structures

QStructures are cell arrays in that they allow you to group
collection of dissimilar data into a single variable.

UHowever, instead of addressing elements by number, structure
elements are addressed by names called fields.

WWhereas cell arrays use curly braces to access data, structures
use dot notation to access data in fields.

UStructures are arrays whose names have dot-separated parts.
They can be used to store information of different kinds together

in a hierarchical structure.
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Structures

* Structures are like cell arrays in the sense they also allow grouping
of different data types in a single variable called structure variable.

* Creation of a structure

* There are two common ways to create a structure. The first way is
using the keyword struct, which takes a pair of field names and
corresponding field values.

* Another way is to assign values to the fields of a structure variables.

Structures

>> staff.name ='John Smith’
staff =
name: 'John Smith’
>> staff.age = 43
staff =
name: 'John Smith'
age: 43
>> staff.favourites = [1 42 37]
staff =
name: 'John Smith'
age: 43
favourites: [1 42 37]

6/22/2020



Structures

>>whos

Name  Size Bytes Class Attributes
staff 1x1 580 struct

>> staff

staff =

name: 'John Smith'
age: 43
favourites: [1 42 37]

Structures

>> staff(2).name = 'Jane Smythe’;
staff(2).age = 30;
staff(2).favourites = [pi eps realmax realmin NaN Inf];
>> staff(2)
ans =
name: 'Jane Smythe'

age: 30

favourites: [3.1416 2.2204e-16 1.7977e+308 2.2251e-308

Inf]

NaN

6/22/2020
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Structures

» Using struct Keyword

* A structure variable is created using struct function as
Sollows

« Strvar = struct (‘Fieldl’,datal, ‘Field2’,data?2,
‘Field3’,data3.............., ‘FieldN’,dataN );

* For example, suppose we want to store the information of a
friend the following information, Name, age and address.

* >> Friends = struct('Name','Dilip','Age’,35,'Address’,'Roorkee')
Friends =
Name: 'Dilip'
Age: 35
Address: 'Roorkee’

* The values of a structure can be retrieved using field names
in association with the structure variable name

Structures

Using struct Keyword

The values of a structure can be retrieved using field names
in association with the structure variable name

Friend,Name wili give the name of
Friend.Age will give 35 2y

Friend.Address wil:

th the Friend, ‘garambi’ here:
e valiis ar
give I‘,g;au.:.a,_ vAlue of the field Age.

EONT, the value of the field Address:

Suppose, Karambi has another name called Ibema and we want to
store it in the Name field, we can do so as

>>Friend=struct [(‘Names’', | ‘Karambi’, ‘Ibema’}, ‘Age’, 35,
‘Address’, ‘Saiton’):
»>Friend

Friend =

Ix2 struct array with flelds:
Names
hge
Address

6/22/2020



Multidimensional Arrays

Multidimensional matrices are natural extensions of the normal two
dimensional matrices for cases where the data represent more than
two dimensions. Examples are

* Medical tomography, where three-dimensional volumetric data are
built up from a series of two-dimensional images;

* Temperature measurements taken at a three-dimensional grid in a
room;

* Temperature measurements taken at a three-dimensional grid in a
room and at a sequence of times, leading to a four-dimensional data
set;

* Red, green and blue components of a two-dimensional image, an M
x N x 3 matrix; and

* Acoustic measurements of sound spectra as a function of
frequency, direction of arrival, and time (sonar).

Multidimensional Arrays

< A multidimensional array in MATLAB® is an array with more than
two dimensions.

* In a matrix, the two dimensions are represented by rows and
columns. T

HEL (23] 01,35]01.4)
f2,4)](2,2)]¢2,3}|(2.4)

R R N XD

(4,13 (4,21 (4,3 (4.4

v

» Each element is defined by two subscripts, the row index and
the column index.

< Multidimensional arrays are an extension of 2-D matrices and
use additional subscripts for indexing.
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Multidimensional Arrays

< A 3-D array, for example, uses three subscripts. The first two are
just like a matrix, but the third dimension represents pages or

sheets of elements.

(1,1,3) §1,2,3) 11,3,3) {1,437
12,1,3) 12,2.3) (2,33772.4.3)

(3,1,3) £2,2,387 ‘E§<:,3> t3,4,3)

£.2,3) 14,3,8) (4,4,3)

_whh'n‘

Tl 11,2.2) 1.8,2) 1 hef

2,1,2) 12,2,2) (2,3,2112.4.2)
3,08 (3.2.3018.0,2 34,0

£9.0,3) 49,293 61,31 (1,41

TETERE 020 14,3,2) (44,2

12,1,1) £2,2,15 (2,3,%) 12,4,1)
(3,1,9) (3,2,1) (3,3,1) (3,4,1)
4,17 (4,2,1) 4,3, (4,2, 1)

Multidimensional Arrays

>>a=[123;456;789]

>> a(:,:,3) = eye(3)

= alia)=
1 2 3 1 2 3
4 5 6 M 5 &
7 8 9 7 8 9

>>a(:,:2)=a*2 al:,:,2) =

alss )= 2 4 &
1 2 3 8 10 12
4 5 6 14 16 18
7 8 9 afn: 3=

a(:,:,2)= 1 0 0
2 4 6 g . b
8 10 12 0 0 1

16 18

14
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Multidimensional Arrays

Multidimensional arrays must be full N-rectangles; that is, they must
have the same number of elements in parallel dimensions: all rows
must have the same number of columns, all “pages” must have the

same number of rows and columns, etc.

If you assign a single value to a matrix, matlab expands the definition

as you would expect:

Multidimensional Arrays

s»aliL3)=3
af:s.1) =
123
456
789
alsz )=
246
81012
141618

a(:;,:,3) =
333
333
333

6/22/2020



Multidimensional Arrays

Indexing for multidimensional  pata  can be

arrays works in the same way multidimensional

as two dimensional empty
arrays; matrix:
>>a(2,;,1) >>af;,;,2) =]
il aks1)=
456 123
>>al(2,:,2) 456
A= 789
81012 a(:,2) =
>> a(z,?,:) 333
ans(:,:;,1) = 333
455 333
ans(:,:,2) =

81012

ans(:,:,3) =

333

removed from
arrays by using the

Multidimensional Arrays

Elements can be columnarly extracted from multidimensional arrays in the

same way as they are from two-dimensional arrays:
>>a(:)
ans =
Columns 1 through 12
147258369333
Columns 13through 18
3233333

6/22/2020
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>> Cif . at _l
plot(x,y,'o’)
axis([0.95 0.9 3])

Plotting

Why should we learn graphics and visualization in
Matlab? Why not use Excel?

Visualization is one of the most important and powerful
features of MATLAB.

It facilitates ease of plotting the data at any time.

A number of built-in functions for both two-
dimensional (2-D) and 3-D plots are available in
MATLAB for creating different types of plots.

MATLAB has a rich collection of graphics and
plotting commands to suit a wide range of applications.

M)//



Plotting

One of the most important functions in MATLAB is the
plot function.

The plot command is basic, yet most widely used among
all the plot commands in MATLAB.

The simplest format of plot function for a linear plot is:

Plot(x,y)

>> [x1,x2,x3] = ndgrid(-2:.2:2, -2:.25:2, -
2:16:2);

Z=X2 % exp(-x1.72 - x2.72 - x3.A2);

>> slice(x2,x1,x3,z,[-1.2 .8],[], -.2)
view(-24,28)

FrF Ry

6/22/2020
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Basic Graphics

Plot command
s> = 0.1:2%pl;
y = sin(x);

plot(x,y)

o8t

04

02+
of \

02r

06

08t

Basic Graphics

Plotting Functions

FUNCTION

DESRIPTION

axis

freezes the axis limits

bar

plots bar clart

contour

performs contour plots

ginput

puts cross-hair input from mouse

grid

adds grid to a plot

gtext

does motise positioned text

histogram

gives histogram bar graph

hold

Liolds plot (for overlaving other plots)

loglog

does log versus log plot

mesh

performs 3-D mesh plot

meshdom

domain for 3-D mesh plot

pause

wait between plots

plot

perforns linear X-y plot

polar

perforns polar plot

semilogx

does semilog x-v plot (x-axis logarithmic )

semilogy

does semilog x-y plot {y-axis logarithmic}

shg

shows graph sereen

stairs

performs stair-step graph

fext

positions text at a specified location on graph

title

used to put title ou graph

xlabel

labels x-axis

viabel

labels V-2Xi5

6/22/2020
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Basic Graphics

The plot command generates a linear x-y plot. There are three variations of
the plot command.

(a) plot(x)
(b) plot(x, y) 2
(c) plot(x1, y1, X2, ¥2, X3, ¥3, .., X, yn)  .of
s 00127 pi 85—75/ \\
Ab \' \\“'_’// /
plot(x,y) 1 \
15 \_\ /
>> plot(x,y,x,2*y) S
Basic Graphics
>>x =0:.1:2%pi; wt / :
y = sin(x); i "_'\\.‘\\_‘_

plot(x,y) of \ )

>> plot(x,y,x,2*y) = N
>> plot(x,y,x,2*y,'--') 5 . X i
‘/
T 1 2 E] i 5 6 ’

6/22/2020
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Basic Graphics

>> clear all
>>t=0:0.5:4;

y = 6%exp(-2*t);
plot(t, y)

title('Response of an RC circuit')

xlabel('time in seconds')

ylabel('voltage in volts'j

Response of an RC circut

valtage in volts.

1 i "
o 05 1 15 2 25 3 35

time in seconds

grid
Basic Graphics
LINE-TYPES | INDICATORS | POINT INDICATORS
TYPES
solid point
dash - plus +
dotted v star
dashdot - circle o
x-mark X
COLOR SYMBOL
red r
green z
blue b
white w
mvistble i

6/22/2020
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Basic Graphics

Foran R-L cirewit, the voltage ¥(7) and current i(7) are givenas

vir) =10c0s(3777)
()= Scos(3771 +60°)
Sketch ¥(f) and i(7) for r=010 20 milliseconds.

Solution
MATLAB Script
% RL circuit
9% current i(t) and voltage v(t) are generated; t
is time
t = 0:1E-3:20E-3; v = 10%cos(377*t);
a_rad = (60*pi/180); % angle in radians
i = 5*cos(377*t + a_rad);
plot(t,v,'*'t,i,'0')
title('Voltage and Current of an RLcircuit')
xlabel('Sec')
ylabel('Voltage(V) and Current(mA)')
text(0.003, 1.5, 'v(t)');
text(0.009,2, 'i(t)")

Basic Graphics

2F itt) § + Q x
(#] +* O

O + & &

Valtage(V) and Cument(mA)
o
O

L B

1 ) ) " ot i | i !
UU 0002 0004 000G 0008 001 0012 0014 0b16 0018 002
Sec

6/22/2020
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LOGARITHMIC AND POLAR PLOTS

loglog(x, y) - generates a plot of log10(x) versus log10(y)
semilogx(x, y) - generates a plot of log10(x) versus linear axis of y

semilogy(x, y) - generates a plot of linear axis of x versus log10(y)

subplot(ij k)

The digits i and j specify that the graph window is to be split into
an i-by- j grid of smaller windows. The digit k specifies the k th
window for the current plot. The sub-windows are numbered

from left to right, top to bottom.

>>x =-4:0.5:4;

y = x."2; % square of x

z =x."3; % cube of x

subplot(211), plot(x, y), title('square of x')
subplot(212), plot(x, z), title('cube of x’)

6/22/2020
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square of x

4 3 2 1
cube of x
100 .
st ///:
u'//—'—’/
S0
100 : : . : L L
4 3 0 2 4
t=0:1:2*%pi;
1 1 >
subplot(2,2,1) 05 N 05 /\
lot(cos(t),sin(t ’ ;
plot(cos(),sin(t) A
subplot(2,2,2) A = N
=1 05 05 1 1 a5 1] 05 1
plot(cos(t),sin(2*t)) . e ; \\ ,/\\
subplot(2,2,3) b y o
0 o
pIot(cos(t),sin(B*t)) 05| \j 05
subplot(2,2,4) s 05 1 '1-s\j 05 0 05 1

plot(cos(t),sin(4*t))

6/22/2020
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2-D plots: Bar Chart

= bar(X,Y) draws the columns of the M-by-N matrix Y as M groups of
N vertical bars.

* bar(Y) uses the default value of X=1:M

* Forvector inputs, bar(X,Y) or bar(Y) draws LENGTH(Y) bars. The
colors are set by the colormap.

« bar(X, Y, WIDTH) or bar(Y, WIDTH) specifies the width of the bars.

* Values of WIDTH > 1, produce overlapped bars. The default value is
WIDTH=0.8

2-D plots: Bar Chart

* Display one bar for each row of the matrix. The height of each bar is
the sum of the elements in the row.

>>y=[223;589;1052;159;75 3]
y:

B Figuee 1 - O ‘%
File Edt  View Inser

PPy

7 5
>> bar(y)
>> bar(y,'grouped’)

o N O e A -

6/22/2020
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2-D plots: Bar Chart

>>y

i
R e n ek Subee e b
I R RSO LR S e y=

e e U e B e 2
| ;

2 3
i g 9
16 5 2
1 5 %
5 3

>> bar(y,'grouped’)

;
|

T __1'. e g g s> bar(yr'stacked')
P f i T, 55 ba r(y’lrt)
APl g r ' o

«&UBj 2
P= (80 120 100
barh(Y,P);
xlabel {*Placements

yiabel('Yezz'):

6/22/2020
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¥ = [2001:12008]:
F = [9 120 100 80 119 i3
staira{Y,P);
xlabel{'Ysaz");
yliabel {’ Filacement

2-D plots

E & 5t

m Plot

i

Y= [2001:2006]:

Pw= {90 120 X100 80 110 1301:
stemiY,FP);
xlabel {('Year');
ylabel ("Place

ement (Hosj*);

6/22/2020
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2-D plots: Pie Chart

* A pie chart is used for visualizing different but related
quantities relatively, for example, grades assigned to the
students of a class.

* It draws a pie plot of the data in a given vector A using syntax
pie(A).

* The values in A are normalized via A/sum(A) to determine the
area of each slice of pie.

* If sum(A) <=1.0, the values in A directly specify the area of
the pie slices.

* Only a particular pie will be drawn if sum(A)<1.

* Example: A=[1 2 3 4], then pie(A) will evaluate the elements
A(l) as 1/10 or 10%, A(2) as 2/10 .. etc.

2-D plots: Pie Chart

%Y BEIE Bicx

A= (10 20 15 10 §}:

pim iRl

Title{*PFIE Chart'):
legend{‘tne', *Two’, "Three', 'Fous', "Five')

6/22/2020
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2-D plots: Pie Chart

< The pie(A, explode) co mimand is
Used to specify slices that shouid be
pulled out from the pie.

pisix, explode,

civie[® & vypiss. SoRsR

/ ’

pig(x]
legend('Essentials’, 'Luxuries’, ‘Entertainment’,
‘Children's education', 'Medical care', 'Savings', 2)

Ertedunmet
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3-D plots

%+ Plot the decaying oscillations of a mechanical system which can
be represented as a function of independent variable time
t =0 <t < 10 using both 2-D and 3-D plots x{t) = Vtcos 2t ;
y(t) =Vt sin 2t

lot eommand

T

ile name Example 4 5.m= Tigure(2);
ploti{t, X, t,.y)sgzid;
T = O:0.1 ¢ 16 xlabel{*z'};ylabel (*x,v'});

x = 3qre(t).” cosi2rt); PAEASL"\BE 2-D Plot”):
¥ = sgrvit).* sin{2%*c);

% 3~D Flot of decaying oscillation

¥ 2-D Plotz S isechanicsl system using pls
figuze(l): figure(3);

piot(x,¥) rgrid; PLGE3 (x, ¥, B) gsids
xlabel{'z‘):;&abel('r); xlabel ("x'):;vigbel('v')szlabel (‘cime');

title(*\Bf 2-D Flor*); EEslet’\f 3-D Plae')s
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Three-Dimensional Plots
The plot3 command is the 3-c

t=i0:.1:2%pi;
plot3(cos(3*t),sin(3*t),t)

rotate3d

If you click the mouse button down on the plot and drag, you can move
the axes and view the plot from any angle. Release the mouse button to

redraw the data. Type rotate3d again to turn off this behaviour.

3-D plots: Mesh and surface plot

. Mesh and surface plots are 3-D plots, generally used to
plot the functions with two independent variables.

+ For example z=f(x, y).

« Mesh and surface plots are created in three steps:

. Step I: create a grid in the x-y plane converting the
domain of the function.

« Step II: Calculate the value of z at every point of the
grid.

« Step III: Create the plot

6/22/2020
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3-D plots: Mesh and surface plot

Step I: create a grid in the x-y plane

MATLAB has a built-in function meshgrid to create X

and Y matrices.

The general syntax to use this function is

[X, Y]I=meshgrid(x, y)

[X, Y]=meshgrid (xstart: xinc: xend, ystart: yinc: yend)

3-D plots: Mesh and surface plot

Step I: create a grid in the x-y plane

o m=—LyRr
> yemeir 3
> (K, T)=meshgridix, y)

\
I O

" E -

(S VI N

O ]

o O

i

6/22/2020
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3-D plots: Mesh and surface plot

Step li: Calculate the value of 2

*» The mesh grid so obtained can be further used to calculate the
dependent variable Z.

;ﬁ—'zz-z-f; + X then the value of Z

% For Example, if Z is given by Z = _
at each point of the grid can be calculated as below

3o Zw{(X.*Z2.2Y) . J{X."2+Y."2) )X

O

-1.9000 Hal 1.0000
-9, 50040 o 1.5000
-0 . 6000 g 1.4000
weid TOQ 1.3000

3-D plots: Mesh and surface plot

+ Step III: Creating Mesh and Surface Plot

» Once the three matrices are available, they can be used

to plot mesh and surface plots as follows:
* mesh (X, Y, Z)
« surf(X, Y, Z)

6/22/2020
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3-D plots: Mesh and surface plot

r2
<+ Example: Plot the function Z = xf; + X, over the domain

— 1< x < 2and —1 < y = 3 using mesh and surface plot.

dX=—-13Py

ye=lz 3

(X,¥] = meshgridix,y):

E = (XK. 2.7} (R 22X, °3) )+ Xz
figure(l);

mesh{X,Y,Z);

#labeli %) yviabel{"v'); ziabeli'z");

figure(i):
surf(X,¥.2) 2
xlabel("x'):; ylabel('y'): zlabel('z"):

3-D plots: Mesh and surface plot

Mesh Plot

™ P <peaks : A sample function of two variables
= peaks (M) :

= peaks (V)
= peaks (X,¥}:

N MR

=~

peaks;
peaks (¥} ;|
peaks (V] ;
peaks (X, Y) ;

(X,¥,21 = peaks;
[X,¥,2] = peaks(N):
[X,%,2] = peaks (V)

The first variant produces a 4%-by-4% matrix,

The second wvariant produces an N-by-N matrix,

The third wvariant produces an M-by-N marrix where N« lengthi{Vi.
The fourzh wvariant svalusates che funcrion at the given X and ¥,
whidfh must be che same size. The resulting 2 1% alsc that size.

6/22/2020
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3-D plots: Mesh and surface plot

fMesh Piot
& The mesh function creates a wireframe mesh.

% By default, the color of the mesh is proportional to the surface
height.
% peaks : A sample function of two variables

»»z = peaks(25); % Now z=25x25 matrix data will generate
»>>figure
>>mesh(z)

3-D plots: Mesh and surface plot

Mesh Plot

6/22/2020
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3-D plots: Mesh and surface plot

Surface Plot

The surf function is used to create a 3-D surface plot.

>>surf(z)
>>colormap(jet) % change color map

Thank You

6/22/2020
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Unit-2

MATRICES

Contents:

% Creating and Manipulating matrices
+» Matrix mathematics
+ Matrix functions
% Colon operator

< Line space, Cross product
%+ Dot product

+» Logical functions

++ Logical indexing

% 3 —dimensional arrays

% Cell arrays, Structures

% Plotting: 2-D and 3-D plots

% Basic plots, subplots, Histograms, Bar graphs, Pie charts
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Introduction to Matrices in MATLAB

> A basic introduction to defining and manipulating matrices is
given here.

> Defining a matrix is similar to defining a vector

»To define a matrix, you can treat it like a column of row

vectors (note that the spaces are required)

Initialising Matrices Within MATLAB

The simplest

method involves simply typing the elements:
>>A=[234;543]

A=

234

543

UHere the elements in the first row are separated by a space and the
end of the first row is denoted by a semicolon,

UThe second row is then typed, again with a space between
successive elements.

OThe whole matrix is contained within square brackets.




The variable A is now initialised to be a two-by-three matrix;
we can see this by using the command size(A).

>> size(A)

ans =

23

To enter a column vector we could use any of:
>> column_vector = [4

5

6];

>> column_vector = [4;5;6];

>>column_vector=[4 5 6]’;

MATRIX Functions

. Function Description Example
sime tA) | Returms & row voctor [m.n], [P=ASE 14012035 9y
where m amd n are the size | A~ :
mr 2o of the arcay 7 & 1 4 o iz
i 5 1 § 8 2
on mimed My
P
- -
reshape (A, Rearrange amatrix A that has ¢ | >> A>3 1 & 8 ¢ 2}
m, m} sows and & colunans to bave m | 8 =
rows and N colummns, r times = £ 1 B
st be egual 1o m thmes . 5 o 3
== B = reshaprefA, 3,2
.
] 5 @
BE &
§ M T e i U T ) T
diag (v) § When v is & vockof, dreates a | o ve[7 & 25 g
| squase matrin withs the eloments | o g o rim——
¢ of v in the dingonuml, e
7 ¢ e
0 & g
—— 4 e @8 2 s
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MATRIX Functions

diag () When A is a matrix, creates a W
vector from the diagonal ele- | 4 .
ments of A. I 3 &
LA
78 9
| % vee = dingta)
Yoo w
1
]
— =

Sample Problem  : Create a matrix

CMesﬁxGmminwhiﬁxﬂunﬁMﬁwommdﬂmmiddhmm
are 1's, and the rest are (s,

Built in array functions

Funetion Description Example
mean (A) IfAisa vector, returns the |2 A=[5 9 24)
mean value of the elements |55 meantA)
of the vector, g =
3 4
Cmmax (A) IfAisavector, Cisthelarg- >>A=[5024 1167 11
estelementin A IfAisa 55 € = max(A)
matrix, C is a row vector C=
containing the largest ele- 1
ment of each column of 3,
{d,n)=max (A) |IfAisavector, d is the larg. |** [4a} AN R
est clement in A, n is the d= s A
position of the element (the 1
first if several have the max |, .
value). 5




Built in array functions

T e, S
mini{A)

t8,n}=minial

sum{A)

50:&({\3

Mim{m

B

The same as max (M), but  |>>A=~(593 4

for the smallest element, S—

The sameas [d,n]= s

max (&), but for the smadlesy | 2

element.

If A is & vestor, retumns &?MW
sum of the clernents of the > ot &)
vecton }
| e
111 A 18 a vector, arranges the >>A;—[§~m€
elements of the vector in &y . 3
ascending order. mw‘)

T I (55 N SN S

[Eaisavector, retums the  |on A :
m“hw ofthes A Fs 92 45
of the vecion

> madian(a)
}'“--“-

We now turn our attention to how we access elements (or

parts of a matrix).

Let us start with the matrix

>>A=[11121314;2122 23 24;3132 33 34];

so that

11 12 13 14
A={ 21 2 23 2

31 32 33 3

Itis also possible to refer to a whole row (or column) of a matrix.

For example
>>A(2,:)
ans =

21222324

6/22/2020



Alternatively to refer to a particular column we could use to
return the fourth column of matrix A.

>>A(:,4)

ans =

14

24

34

Note that in both cases the answers are the same “shape” as they
would appear in the matrix, that is the second row has been returned
as a row vector and the fourth column has been returned as a colu mn
vector.

With the colon operator we can create row vectors which can then be

used as arguments in other commands. For instance

>>r=1:3;

>>A(r1)

asfn » » 2
11 31 32 33 34
21

31

This yields the same result as A(1:3,1) or A(;,1).
We could also use r = 1:2 to get the first two elements of the first

column.

6/22/2020
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The possibilities are extensive; for example if we want to obtain the

top left hand two-by-two corner of A, we could employ the following:

- S
>>B=A(rr)

11 12 13
B= A= 21 22 23 2
1112 31 32 33
2122

Enter the matrix in MATLAB

o e
=
=

In order to achieve this we use the commands




In order to achieve this we use the commands

>> A = zeros(4);

>>r=1:4;

>> A(;,1) =r’; % First column

>> A(1,:) = r % First row

A=

1234
2000
3000
4000

L= B N
e | e (1
o e
oS

Note: This is fine for small matrices but not
practical for when we need to set up larger

matrices.

Another variant which can be used to set up the matrix is

>>A=[1234; 2 zeros(1,3); 3 zeros(1,3); 4 zeros(1,3)];

Here the command zeros(1,3) sets up a row vector (one-by-three) full

of zeros.

This example serves to emphasise there is no unique way to go about

setting up a particular matrix;

some ways are more elegant (and sometimes less readable) than

others.
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Matrix Operations

Consider the addition (C = A + B) and subtraction (D= A - B) of the

matrices
B 2 _ 4 3
A—(g 1 ) ruu!Bﬁ(Q : )

We shall start by working through these by hand and then proceed to
give the MATLAB code.

Addition

Subtraction
1 2 § B (12 i 3
=(%1)+(zl)' LA TR
_(1+4 2+3Y _(5 5 _(1—13-3 (-3
_(:342 lwl‘_(ﬁ g4 TNg=F d=1/"\ 4 9

The MATLAB code to achieve these operations is
>>A=[12;34];B=[4 3;.2 1];
>>C=A+B
C=
55
55
>>D =A-B
-3-1
13

6/22/2020



Consider the expression A _ 3BT
3

A= ( :

0

The MATLAB code is:
A=[38-1;520];
B=[-32;22;-13];

) -3
B and B = 2
0 1

o

{8
[V R S L

C = A-3*transpose(B);

>>A = ones(3); B = ones(2);
>>C= A+B

??7? Error using ==> +

Matrix dimensions must agree.

In this case the command is interpreted by

MATLAB as
>>A = ones(1); B = ones(2);
>>C = A+B €= A+bj, i=1:0,m
C= and j=1,---,m:
2.2
22

In this case although the variable A is a
one-by-one matrix it is treated as a
scalar.

6/22/2020
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>> A= [pi/d pif2; pi pi/3]
A=
0.7854 1.5708
3.1416 1.0472
>> B = sin(A)
B=
0.7071 1.0000
0.0000 0.8660
Here we have set up the matrix3

A= ( ‘
T L ! i
S111 a S1I1 3 . 5]

- - ” — - i3
sint sinZ 0 8

= o=
23] 03|
i

and it returns the matrix B as

<.

vy
Il
——

b

>>A=[123];
>>B=[4;5;6];
>> A*B
ans =
32
>>B*A
ans =
4812
51015
61218

11



Dot arithmetic can be readily extended to work with matrices. With matrices
A and B the matrix C= A.*B is given by
2§ = 0504 5 i= L oM
and j=1,---,n

;. ;i )
and similarly those of D=A./Bby d; ; = h'—i =l U
]

and j=1,--- ,n.

In addition to multiplication .* and division ./ we can also use dot arithmetic
for exponentiation using ."as in

>>A=[12;34];
>>B=[12;34];
> A:°B

ans =

1 4

27 256

By using dot arithmetic in MATLAB we must ensure the matrices are of
the same size for the operation to be defined. We note either of the
arguments can be scalars:

>>A=[12;34];

>>B=A."2; % square all entries

>C=2."A; % [2 4; 8 16]

6/22/2020
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>>A = eye(2); B =[12;34]; Given the matrices A =1 und B = ( ; ”; )
>>C=A*B
C= compare the results of the MATLAB calculations
12 A*B, A.*B, A/B and A./B.
34 For the multiplications we have the code:
S5C= A*B
C=
10
04
>>C=A/B
C -

-2.0000 1.0000

1.5000 -0.5000
>>C=A./B

C=

1.00000

00.2500

The zeros, ones and eye commands

*The eye(n) command creates a square matrix with n rows and n
columns in which the diagonal elements are equal to 1, and rest of
the elements are 0.

*This matrix is called the identity matrix.

>> x=eye(3)

X=

100

010

001

6/22/2020
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The zeros, ones and eye commands
*The zeros(m,n), the ones(m,n) and eye(n) commands can be

used to create matrices that have elements with special values.

*The zeros(m,n) and ones(m,n) commands create a matrix with
m rows and n columns, in which all the elements are the

numbers 0 and 1 respectively.

For a matrix

*A(:,n) refers to the elements in all the rows of column n of the matrix A

* A(n,:) refers to the elements in all columns of row n of the matrix A

* A(:,m:n) refers to the elements in all the rows between columns m and
n of the matrix A

*A(m:n,:) refers to the elements in all the columns between rows m and n
of the matrix A

* A(m:n, p:q) refers to the elements in rows m through n and columns p

through q of the matrix A

6/22/2020
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Using indexing to edit 2D arrays

*What happens when sizes of matrices don’t match?
y = zeros(3,3);

x = ones(3,3);

v(il,2:3)=x(1:2,2:3)

?7? Subscripted assignment dimension mismatch.

Sub-array searching

=Find the indexes of values in x that are larger than 3
x=[2870623];

>> find(x > 3)

235

=Find the actual values in x that are larger than 3
>>x=[28706 23];

>> x(find(x > 3))

876

We can also get the same result by breaking this into 2 steps:
>> inds = find(x > 3);

>> x(inds)

876

6/22/2020
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Finding the size of a matrix

x=[246

369];

size(x)

2 3
Rows columns

» Finding the length of a matrix: LENGTH(X) returns the length of
vector X. It is equivalent to MAX(SIZE(X))
length(x)
>>ans=

3

Finding the maximal numbers in each matrix column

>>x=[183;726;459]

>> max(x) X=
ans= 183
789 726

459
How do we get the maximal element in the entire matrix?
>> max(max(x))

Ans=9

6/22/2020
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Operators (arithmetic)

+ addition

- subtraction
¥ element-by-element mult
* multiplication
./ element-by-element div
/ division
A element-by-element power
A power
S transpose
‘ complex conjugate

transpose

Operators (relational, logical)

== equal

~= not equal pi 3.14159265...
j imaginary unit,

< less than

. isame asj
<= less than or equal

> greater than

>= greater than or equal
& AND

| OR

~NOT

6/22/2020
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Question: write a command that subtracts 1 from all the
values in y that are larger than 4 and stores it backintoy.
y=[135;258];

>>y=[135;258] >> y(find(y > 4))-1
y= ans =

1 3 5 4

25 8 4

>>y(find(y > 4))
ans =
5
5 y=
8

>>Y([456])=[447]

1 3 4
2 4 7

Matrix Built in functions:

A=[146;257;306]

inv(a)

det(A)

sort(A,'descend’)

sort(A,'ascend’)

rank(A)

max(A): returns the row vector containing the largest element
of each column of A

Eigenvalue: returns the eigenvectors and eigenvalues given on
the main diagonal of matrix A

[v,x]=eig(A)

6/22/2020
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Command

rand

rand {1,n)

rand (n}

Description
Crenerares a random number berween
Qand 1

Generates a row vector with »
randem aumbers berween 0 and 1

Gesserates an w % n matrix with
random numbers between 0 and 1

Example

>» rand

ans =
6.1270

»>» randil.5)

ang =
0.9134 0.6324 0.0975
0.2785 0.5469

»% randi3)

ans =
?‘951’5 0.9706 0.8003
Y9645 0.9573 0.1419
G.157¢ 0.4854 0.4218

rand {(n, m) f:;':f;:::;;ﬂ:ﬁ:\f:::a“ﬁhd D rean,g
0.9157 g geoq
87922 0,655 g:j?
>>x = ones(4,1)
X= >> diag(x(1:3),1)
1 ans =
1 O 4 00
1 0 010
1 o @& 0 1
>> diag(x,0) 0 0 0O
ans =
1 0 0 O >> diag(x(1:3),-1)
0 1 0 O
0 0 1 0 ans =
0 0-0 1
>> diag(x,1) 0 0 0O
ans = 1 0 0 O
01000 0 100
0 01 00 0 010
0O 0 0 1 0
g O 001
0O 0 0 O O

6/22/2020
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We can use this command to produce combinations such as

diag(x,0)+diag(x(1:3)*2,1)+diag(x(1:3)*(-2),-1)

>> diag(x,0)+diag(x(1:3}"‘2,1)+diag(x(1:3)*(—2),—1)

ans =
1 2 0 0
2 1 2 0
0 21 2
0 0 -2 1

Solving Equations with MATLAB:

* In this we discuss how to solve algebraic equations using MATLAB

* We will discuss both linear and non-linear algebraic equations .

® First let us solve the following for the variable x:simple linear equation
2x-3=0;

p(x)=2x-3=0

>>p=[2-3]

>> roots(p)

>>ans=1.5000

20



>>p=[5-3-510-1]

p:

5 3 -5 1 0 -1

>> roots(p)

ans =

1.3129 + 0.0000i
0.3192 + 0.4612i
0.3192-0.4612i
-0.6757 + 0.1663i
-0.6757 - 0.1663i

s Consider the following simple system of two linear algebraic
equations in the variables x and ¥
x-3y=3
4x+6}'= 3

The resulting equivalent matrix equation is written as follows:

Bl i
i}

xp=14]"16)

6/22/2020
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>>a=[1-3;4 6]

a=

1 -3

4 6
>> b=[5;3]
b=

5

3

>> x=inv(a)*b

N=
2.1667
-0.9444

Solving equations with MATLAB:

=In this case, it was quick to find this inverse because the coefficient
matrix was small.

=But for larger matrices, finding the inverse using MATLAB may take
more time.

=Therefore, it is advised to use another method to solve the above
system. _

=One such method that is rather fast in execution is called Gaussian
elimination.

*This method is already implemented in MAT- LAB as matrix division

using the backslash operator “\”,

6/22/2020

22



Here is the solution of the above system again using Gaussian

elimination and the backslash operator:
>>A=[1-3;46]

>>b=[5; 3]

>>x = A\b

x = 2.1667

-0.9444

It is clear that we obtain exactly the same solution as before but

with more speed on the part of MATLAB.

Solving equations with MATLAB

* let us solve the following sys- tem of five algebraic
linear simultaneous equations

2% = 4%, =Xy + 3%, =%, =3
X +x,—2x+x,=6

-3 = 3%, + X, + 3x, =4
3x,—x,—x, +4x, —x, =1

X +x,=x+2x,=5

6/22/2020
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Solving equations with MATLAB

>>A=[2-4-13-1;11-201;-1-3013;3-1-14-1;11-1
20]
>>b=[3; 6; -4; 1; 5]

>>x=A\b 2x, — 4x, = x; + 3x, - x5=3
X= X +X 2%+ x%,=6
-4.3571 =X =3x, +x,+3x, =4
?6'?4527816 e s
1.2857 4+X%=-x+2x, =5
-2.8571

Example:

For x m the range x=[0:0.1:17. caleulate [(x) = xe™** Report the value of x at

which f(x) 1 maximum.

1. DEMO PROBLEM

Code of demoProbl em . m (Method-1: using loops}:

displav(|'resuly - numZsty (X{index)}

Final Result: 0.5

6/22/2020
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For x in the range x=[0:0.1:1]. calculate f(x) = xe™** Repon the value of x at

which f{2) is maxinauin,

Code of demoProblen. n (Method-2: without using loops)

Final Result: 0.5

SALARY PROBLEM

Two friends A and B start with inttial salaries of | umt and 1 23 umit, respectively. Atthe

end of each vear, they get a tasse of 6% and 2% respechiy ely. Write a MATLARB code that uses

cither a For or while loop to calculate pnnual salaries of the two until the year when A's

salary exceeds that of B's. Report the value of the carliest year 1 when A's salary exceeds B's
When the program ends, A and B should be 2 n-dimensional vectors, containing their

salaries in the respective years.

6/22/2020
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3. SALARY PROBLEM

Code of salary.m(Method 1: Using while loop)

salhk(l) = 1;

salB{l) 1:28z

n = 3.

while(salA<salp)
salA{n+l) = (1,08) * salain):
salBin+l}) = [(1.02) + salBin);
n = n + i;

end

Emal Result: Number of vears = 7 (6 vears later. 1.e., in the 7%

vear)

Code of salary.m (Method 2: Using for loop)

¥ Program using for
sala(l) = 1:
281RI{1) = 1.925;
max¥esars = 20:
for n=2:maxYears
sallA(n) = * salkin-1);
salB(n) = {(1.02) * salBin-1};:
if (salA(n+l)>salBin+l))
break

end

0
8
Q

Final Result: Number of years = 7 (6 years later, i.e., in the 7" year)

6/22/2020
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1. A NON-CONVERGENT INFINITE SERIES

All the examples m the course videos have been aboul convergent series. In this example,

you will code a series that does not converge:

1 I
S=1+—=+ ==k d—
VZ V3 Wn

Wiite a MATLAB code that takes in the value » and computes the above series sum 5.

1. A NON-CONVERGENT INFINITE SERIES

vec=1./agrt(lin};

S=sum{wec);

disp(S)

The above code may be repeated for each value of n. The results for the four values are:

# &
I S0 §3.28
2 1000 61.80
3 3000 13997
4 10000 198 54

6/22/2020
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Dot product

dot Vector dot product.

C = dot(A,B) returns the scalar product of the vectors A and B.

=A and B must be vectors of the same length. When A and B are
both column vectors, dot(A,B) is the same as A'*B.

*dot(A,B), for N-D arrays A and B, returns the scalar product along
the first non-singleton dimension of A and B. A and B must have the
same size.

=dot(A,B,DIM) returns the scalar product of A and B in the dimension
DIM.

Cross product

cross Vector cross product. C = cross(A,B)

= returns the cross product of the vectors A and B. That is, C = A x B.
A and B must be 3 element vectors.

C = cross(A,B)

=returns the cross product of A and B along the first dimension of
length 3.

C = cross(A,B,DIM),

where A and B are N-D arrays, returns the cross product of vectors in
the dimension DIM of A and B.

A and B must have the same size, and both SIZE(A,DIM) and
SIZE(B,DIM) must be 3.

6/22/2020
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Calculating the Cross Product

a b * Forvectora=(1, 2,
R L 1l)andb - (4, 1, 2),
; X= by = asby calculate:
ay . by
4 ¥ =ayb, —aby
&7 3k a)axb
4 2= ab, ~ ayb,
a, ” ‘b,

@ b = (a3, ~ ayby, asb, - a,by, 0\, - a,b,)

Cell Arrays

» Cell arrays are arrays of indexed cells where each cell
can store an array of a different dimensions and data
types.

» The cell function is used for creating a cell array.
Syntax for the cell function is

C = cell{dim); C = cell{diml,...,dimN); D =
cell{obj) ;

Where, C is the cell array,

» dim is a scalar integer or vector of integers that
specifies the dimensions of cell array C;

» diml, ... , dimN are scalar integers that specify the
dimensions of C;

» obj is One of the following: (1) Java array or object, (2)
.NET array of type System.String or System.Object
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Cell Arrays

Example:
* c=cell(2, 5)
* c={'Red, 'Blue’, 'Green’, 'Yellow", 'White'; 12 3 4 5}

* OUTPUT:

c=
ooonimnoaun

0onaunaun

=

'‘Red’ 'Blue' 'Green' 'Yellow' 'White'

[1 [2] [ 31 [ 4 [ 5]

Cell Arrays

* Accessing Data in Cell Arrays
* There are two ways to refer to the elements of a cell array
* Enclosing the indices in first bracket (), to refer to sets of cells

* Enclosing the indices in braces {}, to refer to the data within
individual cells )
* When you enclose the indices in first bracket, it refers to the set

of cells.
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Cell Arrays

>>c = {'Red’, 'Blue’, 'Green’, 'Yellow', 'White'; 12 3 4 5}

=
'‘Red' 'Blue'
(1] [ 2]
>>¢(1:2,1:2)
ans =
‘Red' 'Blue'
[1] [ 2]

'Green'

[ 3] [

. P Accessing Data in Cell
Yellow' 'White Arrays
4 [ 5]

>>c{1, 2:4}

>> {1, 2:4})
afs =
Blue

ans =
Green

ans =
Yellow

Cell Arrays

* Using Element wise Assignment.

* We can also create a cell array by assigning element wise through context
indexing or through cell indexing.

* Informer case, we enclose the cell subscripts in curly braces as well as the
contents of the cell array on the right side of the assignment statement.

Example:
A(1,1)={[123:456;7 89]}
A(1,2) = {1+2i}

A(2,1) = {'A Character String'}
A(2,2)=(12:-2:0}

oureur:
A=
[3x3 double]
A=
[3x3 double] [1.0000e+00 + 2.0000e+00i]
A=
[3x3 double] [1.0000e+00 + 2.0000e+00i]
‘A Character String' [
A=
[3x3 double] [1.0000e+00 + 2.0000e+00i]
'A Character String’ [1x7 double]

6/22/2020

31



Cell Arrays

* Example:

* B{1,1}=[101112;1314 15;16 17 18];

* B{1,2}=5+2j;

* B{2,1}='We are happy to learn MATLAB';
* B{2,2}=0:0.1:1

OUTPUT:

B= ]
[3x3 double] [5.0000e+00 + 2.0000e+00i]
[1x28 char ] [1x11 double]

Cell Arrays

* Friens_data = {'Name','Age’,'Phone Number','Qualification','Address';

'Hari','30',’9876543210','M.Com','Hyderabad';'Ramu','32','9876321054'
,'BE','Delhi';}

*  QUTPUT:

Friens_data =

Columns1  through 3
‘Name' 'Age' 'Phone Number'
'Hari' '30" '9876543210'
‘Ramu’ '32' '9876321054'

Columns4 through5
'Qualification' 'Address’
'M.Com' 'Hyderabad'
'BE' 'Delhi*

6/22/2020

32



Cell Arrays

yeated cell array:
& -
i i i
1) {3 £
n 2
§) 1 ]

% Then, we can assign the individual elements of the cell array
»» Afl,21={{3, 41}

A=
[ 3 [1x 2 double} [ )
[1 | | |
[1 L1 & |
[ [} 8

¥ M3, 25=(11 25 3 21

P [ x 2 double} [ ]
) {3 k3l
[2 % 2 double] [ ]

]
1 [1 |

Cell Arrays

* Filling of Pre allocated cell arrays

If we want to create empty cell arrays using cell function, we have to specify
the size as inputs of the cell function and then assign the output to a variable.

*» B=call{4,3} % creates an empty cell array of size 4-by-3
B ow

i

»» pecell(ld,3)

A=
(A
T
t1 1

b i b ik
it G

{
{
{
{

e i

{
{
t
{

£
{1
i1
W can nesign them with values asing cell indexing as

w% A1, 1)={ "Sun flower’ iz
s BE2,1p=] *Canls flowez’ §?
% A3, 10e{*Asiatic dayflower’};

>>A

A=
‘sunflower" e L.
'¢aulifiower’ i 4"
sastaticdayflower’ [ F [ )
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Cell Arrays

* Accessing the contents of cell arrays
* Using context Indexing

>» Friends={‘Karambi’, ‘Yumnambi’, ‘Urmila’ » { *Sangeeta’, 35} 1;
>»Friends{3) t gives the third slement of the call array.
ans =

Urmila

»>>Friends{l} % gives the content of the first cell.
any -
Edrambi

>>Friends{4} % gives the content of the Ffourth cell.
ans =
‘Sangeeta’ [35]

Thus, Friends{4) {1} denotes the first element of the fourth eell of the cell array
Friends. And Friends{4}{2} denotes the second clement of the fourth cell of the cell
array Friends. > Friends{4}il}

ans =
‘Sancesta’
*»Eriends{d) (2}
ang -
35

Cell Arrays .

* Accessing the contents of cell arrays
* Using Cell Indexin

!%kw_&fa:.g-{ Hamar', ‘Aoe
» BETE543210,

nt,30, S9TES432LL, 'BLEY, "Re ETE ' Ramesnt 21 TEGES43210, "H. Te oy *

Bio data =

*Hame* thRget ‘phone nusber" ‘Qualification’ "Aadress’
"Ram' [ 332) 5.37¢€5e+09) ‘Fa.D? ‘e sakangt
"Barit [ 35} I 8.133%e+0%) ‘H.Tech’ "Dalhit
TTureant f 30} [ B.8374%e+0%] B x 'Bengalora®
*Rame gk f 21) i T.29€80208] *B.Tecn' ‘Chennal”
-
Rame
S Bie datais, 1) any =
aAns = Baz
any -
Zuresh sz
&y -
>> Bio_data{;, 1} Fagean
2K, EEE———
R 2
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10.

Which of the following block is essential for analysis of circuits?
a) Ground
b) Scope
c) Powergui
d) Measurement block
Which of the following waveform cannot be produced by Signal generator block
a) sinewave
b) square wave
c) sawtooth
d) trapezoidal wave
Sim power system is found in which of the following library?
a) Simulink Coder
b) Simscape
c) SimRF
d) SimEvents
Diode block is found under which library?
a) Sources
b) Elements
c) Measurements
d) Power electronics
Using universal bridge single phase and three phase converter topologies can be obtained.
State true or false.
To observe many waveforms at once block is used.
a) Demux
b) Mux
c) Add
d) Display
Choose the right statement
a) Inorder to obtain quick response we require more samples
b) More samples will cause process delay
¢) More samples will reduce the accuracy
d) More samples will not cause any process delay.
What is the name of the following block?
P —
e S— -
B — L
a) Series RLC branch
b) Series RLC Load
c) Distributed Parameters of line
d) Parallel RLC Branch
Scope is analogous to in laboratory.
a) Potentiometer
b) CRO
c) Signal generator
d) Multiplexer
Frequency spectrum can be viewed by analysis
a) fft ;
b) loadflow
c) Fault analysis
d) Symmetric component
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. SEGGAM GNANA PRASANNA  bearing Roll No. 160119734003
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. JAYASREE MOCHI bearing Roll No. 160119734004
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. S KARUNYA RAM bearing Roll No. 160119734005
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. P.Lakshmi _Sahitya bearing Roll No. 160119734006
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. LIKHITHA GADE bearing Roll No. 160119734007
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. YENUGULA MANASA bearing Roll No. 160119734008
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. VUGGAM MANEESHA bearing Roll No. 160119734009
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. GUNDU __ NIHARIKA bearing Roll No. 160119734010
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. PATIL SAl VAISHNAVI bearing Roll No. 160119734011
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. MANNE. SHINY ROSELEEN bearing Roll No. 160119734012
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. VELPULA SNEHA bearing Roll No. 160119734016
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. MEDAM _SOUMYA bearing Roll No. 160119734017
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. VAMSHIKA KATIKAM bearing Roll No. 160119734018
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. V.VIJAYA CHANDANA bearing Roll No. 160119734019
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. ANANTHULA ADARSH bearing Roll No. 160119734022
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. RAMAVATH ARAVIND bearing Roll No. 160119734025
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. ADUVALA ARUN bearing Roll No. 160119734026
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. MUCHERLA HARI PRAVEEN bearing Roll No. 160119734031
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. NAGA VENKATASAI VISHWANATH bearing Roll No. 160119734033
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. KANIKARAPU PAVAN KUMAR bearing Roll No. 160119734037
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. FARDEEN AHMED SHAIK bearing Roll No. 160119734048
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. KALKURI SHIVA SHANTH bearing Roll No. 160119734052
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. GODAVARI _SRI _SAl AKHIL bearing Roll No. 160119734054
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.

s
~ ': ’ A_/U . . '
S . (4 »j\._ >0, Gl
20l TOX

Dr. T. MURALI KRISHNA Prof. G. SURESH BABU Dr. P. RAVINDER REDDY
CO-CONVENER CONVENER PRINCIPAL

Associate Professor, EEE HOD - EEE CBIT (A)




CHALTANYA BAOARATH]

INSTITUTE OF TECHNOLOGY (A) COMMITTED TO

RESEARCH,
Kokapet(Village), Gandipet, Hyderabad, Telangana-500075. www.cbit.ac.in INNOVATION AND
EDUCATION

T o R -

ATsted e
e o (- ISO
& NER ) : N SR~ | 50012015

CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. KURRI __ANITHA bearing Roll No. 160119734061
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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CERTIFICATE OF PARTICIPATION

-

This is to Certify that Mr. /Ms. / Mrs. Firdous Anjum bearing Roll No. 160119734062
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.

©
~ ". } -_/LJ . . '
T . 2 j\.- > T
201 : L=

Dr. T. MURALI KRISHNA Prof. G. SURESH BABU Dr. P. RAVINDER REDDY
CO-CONVENER CONVENER PRINCIPAL

Associate Professor, EEE HOD - EEE CBIT (A)
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RESEARCH,
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EDUCATION
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. BURRI _GOWTHAMI bearing Roll No. 160119734063
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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Dr. T. MURALI KRISHNA Prof. G. SURESH BABU Dr. P. RAVINDER REDDY
CO-CONVENER CONVENER PRINCIPAL

Associate Professor, EEE HOD - EEE CBIT (A)




CHALTANYA BAOARATH]
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RESEARCH,
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EDUCATION
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. V. KRISHNA SREE bearing Roll No. 160119734064
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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Dr. T. MURALI KRISHNA Prof. G. SURESH BABU Dr. P. RAVINDER REDDY
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Associate Professor, EEE HOD - EEE CBIT (A)
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T o R -

ATsted e
e o (- ISO
& NER ) : N SR~ | 50012015

CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. CHAKKA LAHARI bearing Roll No. 160119734065
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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Dr. T. MURALI KRISHNA Prof. G. SURESH BABU Dr. P. RAVINDER REDDY
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Associate Professor, EEE HOD - EEE CBIT (A)
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. ESLAVATH.MANASA bearing Roll No. 160119734066
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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Dr. T. MURALI KRISHNA Prof. G. SURESH BABU Dr. P. RAVINDER REDDY
CO-CONVENER CONVENER PRINCIPAL

Associate Professor, EEE HOD - EEE CBIT (A)
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RESEARCH,
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EDUCATION

T o R -

ATsted e
e o (- ISO
& NER ) : N SR~ | 50012015

CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. NAGAVELLI PRATHYUSHA bearing Roll No. 160119734068
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.

s
~ ': ’ A_/U . . '
S . (4 »j\._ >0, Gl
20l TOX

Dr. T. MURALI KRISHNA Prof. G. SURESH BABU Dr. P. RAVINDER REDDY
CO-CONVENER CONVENER PRINCIPAL

Associate Professor, EEE HOD - EEE CBIT (A)
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RESEARCH,
Kokapet(Village), Gandipet, Hyderabad, Telangana-500075. www.cbit.ac.in INNOVATION AND
EDUCATION

T o R -

ATsted e
e o (- ISO
& NER ) : N SR~ | 50012015

CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. CHELLE SABHYATA  bearing Roll No. 160119734069
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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Associate Professor, EEE HOD - EEE CBIT (A)
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. SINGIREDDY SAI NAGA KEERTHANA bearing Roll No. 160119734070
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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Dr. T. MURALI KRISHNA Prof. G. SURESH BABU Dr. P. RAVINDER REDDY
CO-CONVENER CONVENER PRINCIPAL

Associate Professor, EEE HOD - EEE CBIT (A)
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EDUCATION
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. BHEEMANADHUNI SAIMEGHANA bearing Roll No. 160119734071
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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Dr. T. MURALI KRISHNA Prof. G. SURESH BABU Dr. P. RAVINDER REDDY
CO-CONVENER CONVENER PRINCIPAL

Associate Professor, EEE HOD - EEE CBIT (A)
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RESEARCH,
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EDUCATION
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. CHERUKU.SANDHYA bearing Roll No. 160119734073
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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Dr. T. MURALI KRISHNA Prof. G. SURESH BABU Dr. P. RAVINDER REDDY
CO-CONVENER CONVENER PRINCIPAL

Associate Professor, EEE HOD - EEE CBIT (A)
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. PASHAM SHARATHDEEPIKA bearing Roll No. 160119734074
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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Dr. T. MURALI KRISHNA Prof. G. SURESH BABU Dr. P. RAVINDER REDDY
CO-CONVENER CONVENER PRINCIPAL

Associate Professor, EEE HOD - EEE CBIT (A)
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. REGU SHRUTHI bearing Roll No. 160119734075
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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Dr. T. MURALI KRISHNA Prof. G. SURESH BABU Dr. P. RAVINDER REDDY
CO-CONVENER CONVENER PRINCIPAL

Associate Professor, EEE HOD - EEE CBIT (A)
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. VINUKULA SUSHMA Dbearing Roll No. 160119734076
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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Dr. T. MURALI KRISHNA Prof. G. SURESH BABU Dr. P. RAVINDER REDDY
CO-CONVENER CONVENER PRINCIPAL

Associate Professor, EEE HOD - EEE CBIT (A)
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. DINTAKURTHI _ABHINAY bearing Roll No. 160119734079
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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Dr. T. MURALI KRISHNA Prof. G. SURESH BABU Dr. P. RAVINDER REDDY
CO-CONVENER CONVENER PRINCIPAL

Associate Professor, EEE HOD - EEE CBIT (A)
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. GADDAM _BHARGAV bearing Roll No. 160119734087
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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Dr. T. MURALI KRISHNA Prof. G. SURESH BABU Dr. P. RAVINDER REDDY
CO-CONVENER CONVENER PRINCIPAL

Associate Professor, EEE HOD - EEE CBIT (A)
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. HADEEL _SHAIK bearing Roll No. 160119734089
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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Associate Professor, EEE HOD - EEE CBIT (A)
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. HARISH PAIDI bearing Roll No. 160119734091
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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Dr. T. MURALI KRISHNA Prof. G. SURESH BABU Dr. P. RAVINDER REDDY
CO-CONVENER CONVENER PRINCIPAL

Associate Professor, EEE HOD - EEE CBIT (A)
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. JASHWANTH SAMBARAJU bearing Roll No. 160119734092
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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Dr. T. MURALI KRISHNA Prof. G. SURESH BABU Dr. P. RAVINDER REDDY
CO-CONVENER CONVENER PRINCIPAL

Associate Professor, EEE HOD - EEE CBIT (A)
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. KOUSTHUBH VANGAPALLY bearing Roll No. 160119734094
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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Dr. T. MURALI KRISHNA Prof. G. SURESH BABU Dr. P. RAVINDER REDDY
CO-CONVENER CONVENER PRINCIPAL

Associate Professor, EEE HOD - EEE CBIT (A)
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. CHAPALAMADUGU MAHENDER bearing Roll No. 160119734097
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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Associate Professor, EEE HOD - EEE CBIT (A)
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CERTIFICATE OF PARTICIPATION

-

This is to Certify that Mr. /Ms. / Mrs. Y PRANEETH  bearing Roll No. 160119734103
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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Dr. T. MURALI KRISHNA Prof. G. SURESH BABU Dr. P. RAVINDER REDDY
CO-CONVENER CONVENER PRINCIPAL

Associate Professor, EEE HOD - EEE CBIT (A)
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. SUPREETH AUTI bearing Roll No. 160119734113
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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Associate Professor, EEE HOD - EEE CBIT (A)
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. VISHNU VARDHAN TOKALA bearing Roll No. 160119734117
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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Dr. T. MURALI KRISHNA Prof. G. SURESH BABU Dr. P. RAVINDER REDDY
CO-CONVENER CONVENER PRINCIPAL

Associate Professor, EEE HOD - EEE CBIT (A)
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CERTIFICATE OF PARTICIPATION

This is to Certify that Mr. /Ms. / Mrs. VIVEK CHANDRA ATIKETI bearing Roll No. 160119734118
of II-SEMESTER, EEE __ has Attended in the Two Week Online Training / Internship Course, VIDYUT PRASIKSHANA
(VIPRA) on “SIMULATION TOOLS FOR ELECTRICAL & ELECTRONICS ENGINEERING”, conducted by the Department of

Electrical and Electronics Engineering during 8 June to 20" June, 2020.
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Associate Professor, EEE HOD - EEE CBIT (A)




