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Topic: Gate Importance
Faculty-Dr. P.E.S.N Krishna Prasad, Hod

On 22-08-2022, Dr.Krishna Prasad addressed the students on the Gate Examination pattern
and syllabus to all the students. It was an interactive session with the students where the
students understood all the topics clearly.

Abstract:

The Graduate Aptitude Test in Engineering (GATE) is an examination conducted in India that
primarily tests the comprehensive understanding of various undergraduate subjects in
engineering and science for admission into the Masters's Program and Job in Public Sector
Companies. GATE is conducted jointly by the Indian Institute of Science and seven Indian
Institutes of Technologies at Roorkee, Delhi. Guwahati, Kanpur, Kharagpur, Chennai (Madras),
and Mumbai (Bombay) on behalf of the National Coordination Board — GATE, Department of
Higher Education, Ministry of Education (MoE). Government of India

A candidate's GATE score reflects the candidate's relative performance level. The score is used
for admissions to various post-graduate education programs (e.g. Master of Engineering,
Master of Technology, Master of Architecture, Doctor of Philosophy) in Indian higher education
institutes, with financial assistance provided by MHRD and other government agencies.
Recently, GATE scores are also being used by several Indian public sector undertakings for
recruiting graduate engineers in entry-level positions. It is one of the most competitive
examinations in India. GATE is also recognized by various institutes outside India, such as
Nanyang Technological University in Singapore.
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Particulars
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Online
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Date:23-08-2022

Topic: Database Management Systems
Faculty-V.Mamatha, Asst Professor

On 23-08-2022, V.Mamatha addressed the students on Database Management Systems
related to Gate Examinations to all the students. It was an interactive session with the students
where the students understood all the topics clearly.

Abstract:

Relational Algebra
SQL Queries
Transactions.
Serializability.
Normalizations.

Relational Algebra
Relational algebra is a procedural query language. It gives a step by step process to obtain the

result of the query. It uses operators to perform queries.
Types of Relational operation

DBMS Relational Algebra

1. Select Operation:
The select operation selects tuples that satisfy a given predicate.

It is denoted by sigma (0).
Notation: & p(r)
Where:

o is used for selection prediction

r is used for relation
p is used as a propositional logic formula which may use connectors like: AND OR and NOT.

These relational can use as relational operators like =, #, 2, <, >, 5.

2. Project Operation:
This operation shows the list of those attributes that we wish to appear in the result. Rest of the

attributes are eliminated from the table.
It is denoted by [1.



Notation: [1 A1, A2, An (r)
Where

A1, A2, A3 is used as an attribute name of relation r.

3. Union Operation:

Suppose there are two tuples R and S. The union operation contains all the tuples that are
eitherinRor S or bothin R & S.

It eliminates the duplicate tuples. It is denoted by u.
Notation:RU S

A union operation must hold the following condition:

R and S must have the attribute of the same number.
Duplicate tuples are eliminated automatically.

4. Set Intersection:

Suppose there are two tuples R and S. The set intersection operation contains all tuples that are .
in bothR& S.

It is denoted by intersection N.
Notation: RN S

5. Set Difference:

Suppose there are two tuples R and S. The set intersection operation contains all tuples that are
in R but notin S.

It is denoted by intersection minus (-).
Notation: R - S

6. Cartesian product

The Cartesian product is used to combine each row in one table with each row in the other
table. It is also known as a cross product.
It is denoted by X.

Notation: E XD

7. Rename Operation:
The rename operation is used to rename the output relation. It is denoted by rho (p).

SQL Concepts and Queries



In this article, we will discuss the overview of 8QL and will mainly focus on Concepts and
Queries and will understand each with the halp of examples. Let's discuss it one by one

Overview |

SQL is a computer language that Is usad for storing, manipulating, and retrieving data in a
structured format. This language was Inventad by IBM. Here SQL stands for Structurad Query
Language. Interacting databases with QL querles, we can handle a large amount of data
There are several SQL-supported database servers such as MySQL., PostgreSQL., sqlite3 and
so on. Data can be stored In a secured and structured format through these database servers
SQL queries are often used for data manipulation and business Insights better

SQL Database :
Here, we will discuss the queries and will understand with the help of examples.

Query-1:
Show existing databases -
Let's consider the existing database like nformation_schema, mysql, performance_schema,

sakila, student, sys, and world. And if you want to show the exiting database then we will use
the show database query as follows.

SHOW DATABASES;
Output :

Existing database Name
information_schema
mysq|l
performance_schema
sakila

student

sys

world

Query-2 :

Drop a database -
Suppose we want to drop the database namely student.

DROP DATABASE student;
SHOW DATABASES;
Database Name
information_schema

mysq|
performance_schema
sakila

8Yy8



world
Query-3:
Create a database —

Suppose we want to create a database namely a bank.

CREATE DATABASE bank;
SHOW DATABASES;
Database Name

bank
information_schema
mysaql
performance_schema
sakila

sys

world

Query-4 :

Using a database —

USE bank;
Query-5:
Create a Table -

Here data type may be varchar, integer, date, etc.

CREATE TABLE table_name (
column1 datatype,
column2 datatype,

);....

Example —

CREATE TABLE IF NOT EXISTS Employee (
EmployeelD int,
FirstName varchar(55),
LastName varchar(55),
Email varchar(150),
DOB date
):
Query-6 :
Show tables in the same database —

SHOW TABLES;
Query-7 :
Dropping a Table —

|



DROP TABLE table_name;
Query-8 :
Inserting values into an existing table -

INSERT INTO Employee
VALUES(1111,'Dipak’,'Bera’,'dipakbera@gmail.com’,"1 994-11-22",
Query-9:

Fetching values in a table —

SELECT * FROM Employee;

Query-10:

Not Null -

We can specify which column does not accept the null value when we insert a value(row) in a
table. It will be done at the time of table creation.

CREATE TABLE table_name (
column1 datatype NOT NULL,
column2 datatype,

)i

Query-11:

Unique -

We can also specify that entries in a particular column should be unique.

CREATE TABLE table_name (
column1 datatype UNIQUE,
column2 datatype,

)
Example —

CREATE TABLE demo_table

(

EmployeelD int NOT NULL UNIQUE,
FirstName varchar(55),

LastName varchar(55)

%

Transactions:



A transaction in DBMS is a collection of logically related tasks. It consists of a set of operations.

A transaction is an assembly of consecutive actions or a single operation that is done by a
single operator to execute tasks to access the information of a database.

For example: Consider the employee of a bank who transfers an amount Rs 1000 from the bank

account of X to that of Y. This task may seem small and easy, but it involves a series of low-
level operations.

Explanation of transaction
Transactions in the bank account of X

Open_the_account (X)
Previous_Bal = X.bal
Current_Bal= Previous-Bal-1000
X.bal=Current_Bal
Close_the_account (X)
Transactions in the bank account of Y
Open_the_account (Y)
Previous_Bal = Y.bal
Current_Bal= Previous-Bal+1000
Y.bal=Current_Bal
Close_the_account (Y)

Tasks of the transaction in DBMS
Enlisted below are the primary tasks of the transaction

Read (X): To read the value of X from the tables of the database and store the same in the
memory buffer

Write (X): To write the value from the memory buffer back to the tables of the database

Now let us consider the following scenario



For example. there are two schedules in the above picture named as S1 and S2 The Senal
Schedule is S2 in this case. If we talk about S1. the read operation 3 performed on data fem
R2 (A) once it is written by the T1 transaction. This way the data A works samdarly 25 data dem
B during the transaction operation The thing we want to tefl the viewers is these schedules ar2

conflict equivalent.
Also See: Difference Between DBMS and RDBMS
Why there is a need for view serializability?

Almost everyone who knows programming understands that a serial schedule causes no
inconsistency due to no concurrent transactions. However, things are completsly different n the
case of a non-serial schedule that can cause inconsistency in the dztzbase zs lofs of
transactions run simultaneously. It is important to ensure that the schedule is consisient when
the prescribed one is a view serializable.

Many people might think it is best to go for a serial schedule instead of identifying whether 2
non-serial schedule is sernalizable. The answer to this question is a straight no s the sysiem's
resources are fully used due to concurrent applications of transactions.

Also See: Pagination in SQL Server, MySQL and Oracle with Examples

Conflict Serializability

This type of serializability is the same as a serial schedule where respective transactions ars
equipped with the same sets in chronological order without overiapping. Have a look &t the
below example for knowing view serialzability below:

Conflict Senalizability

Here, the Serial Schedule 2 (S2) is equipped with both the transaction that intialzes the same
data named R1 (A) in T1. On the other hand, W2 (B) have a write operation with the same
transaction and data in T2.

It means both of these schedules are View Serializable Schedule. An amazing fact we want o
tell the readers is all the conflict serializable are view serializable. but each of view senalzabie

aren'’t conflict serializable.

Also See: Explain Database Schema and its Types

Why do we need conflict serializability?

Conflict serializability is greatly required in the simple algonthm for checking important things. [t

is essential to check the view serializability that perfectly relates to NP-full issues It can tum to
be a blessing for finding whether a non-serial schedule is conflicted or not



R(X)

X=X-200

W(X)

Let the value of X before transaction be 1000

The initial task reads the value of X from the table of the databases and stores it in the buffer
space

The second task reduces X's amount by 200. The buffer now contains 800

The third task writes the value in the buffer to the table of the database. The final amount of X is
800

But owing to the failure of software, hardware, or power, the transaction might fail before
completion.

For instance, If there is a failure in the debit transaction after the execution of the second task,
then the value of X will remain in 1000, which will be unfavorable for the bank.

For the resolution of this issue, there are two significant transaction operations.

Rollback operation to undo the executed work
Commit for the permanent saving of the work.

Serializability:
Serializability can be called a process used for finding the correct non-serial schedules in the
database. It basically helps maintain the consistency in the database and often relates to the

isolation features of a transaction. There is a solid sort of inconsistency caused by non-serial
schedules in DBMS for those who didn’t know.

In simple words, it helps in finding out whether the non-serial schedule is finalized or not. This

post will talk about serializability in detail with a proper explanation. Go through the complete
post and try to grab as much information as possible.

There are two types of serializability about which we will tell you in detail below:

View-Serializability

View Serializability can be defined as the schedule same as a serial schedule without any

overlapping transactions. They are the same transactions in the two schedules that view similar
data values.

View Serializability



Database normalization is a database schema design technique, by which an existing schema
is modified to minimize redundancy and dependency of data.

Normalization split a large table into smaller tables and define relationships between them to
increases the clarity in organizing data.

The words normalization and normal form refer to the structure of a database.
Normalization was developed by IBM researcher E.F. Codd In the 1970s.
Normalization increases clarity in organizing data in Databases.

Normalization of a Database is achieved by following a set of rules called 'forms' in creating the
database.

The database normalization process is divided into following the normal form:
First Normal Form (1NF)

Second Normal Form (2NF)

Third Normal Form (3NF)
Boyce-Codd Normal Form (BCNF)
Fourth Normal Form (4NF)

Fifth Normal Form (SNF)

Each column is unique in 1NF.

Sample Employee table, it displays employees are working with multiple departments.

Employee Age Department
Melvin 32 Marketing, Sales

Edward 45 Quality Assurance
Alex 36 Human Resource
Employee table following 1NF:

Employee Age Department

Melvin 32 Marketing

Melvin 32 Sales

Edward 45 Quality Assurance

Alex 36 Human Resource

The entity should be considered already in 1NF, and all attributes within the entity should
depend solely on the unique identifier of the entity.

Sample Products table:

productiD product Brand
1 Monitor Apple
2 Monitor Samsung



great
All types of aerializability have an importance that ahould be acceased correctly f;)r ﬂ[';g:;?;ﬂ
results. We are pretty assured you understand how important serializability (s in the :

What are the major Advantages of Serializability in DBMS?
We believe it ia very important that everyone should know what kind of benefita bring by
serlalizability. That's why, our team haa mentioned it in detail below

The moat aignificant benefit is this technique can be used quite conveniently and quickly

Additionally, there is no difficulty that one faces during the cugtomization process in any
manner

The serialized clarrer have required a gort of flexibility for letting the conatant evolution of
object achema in an application

You can find many technologier like RMI, Java Beana. and EJ8 that areatly depend on
genalization

It can algo act ar a technique to exchange objecta between C++ and JAVA libraries with third
party vendora' help

There 18 no need to be a pro for effectively underatanding the proapect of aerializability
Also See: Different Sql Functions With Examplea

What are the Diradvantages of gerialization in DEMS?

Unfortunately, there are few diradvantages of gerialization about which most people doesn’t
prefer to talk. We have preecribed about it in detail below

Itia strongly recommended to not uging eralizability with large-gized objects, especially
overhead oner The reagon behind that ia the garbage collection in the aystem can be delayed
with it

The serializable interface offers no fine-grained control over the acceas of objecta Mowever,
thiz ingue can be eliminated by uging the complex externalizable interface

Itign't recommended to uge for applications that required concurrent access without utilizing
extra APla

What is the Significance of eralization in DBMS?

The main thing that proves the importance of gerlalization iz the need to complete one
lranzaction before beginning another one. This process ensures that the concurrent
transactions are the same as one where the transactions are executed in a particular order

The availability of serializability will make sure that proper access to the database i performed

with the help of reading and writing operations We hope you now underatand how much
getializability is important in DBMS

Normalizations.



3 Scanner HP

4 Head phone JBL
Product table following 2NF:
Products Category table:

productiD product

1 Monitor

2 Scanner

3 Head phone
Brand table:

brandID brand

1 Apple

2 Samsung

3 HP

4 JBL

Products Brand table:

pblD  productiD brandID
1 1 1

2 1 2
3 2 3
4 3 4
The entity should be considered already in 2NF, and no column entry should be dependent on
any other entry (value) other than the key for the table.

If such an entity exists, move it outside into a new table.

3NF is achieved, considered as the database is normalized.

3NF and all tables in the database should be only one primary key.

Tables cannot have multi-valued dependencies on a Primary Key.

A composite key shouldn't have any cyclic dependencies.

Well, this is a highly simplified explanation for Database Normalization. One can study this

process extensively, though. After working with databases for some time, you'll automatically
create Normalized databases, as it's logical and practical.
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Date:24-08-2022

Topic: Compiler Design
Faculty: K.Amaravati, Asst Professor.

On 24-08-2022, K. Amaravati addressed the students on Data Structures related to Gate
Examinations to all the students. It was an interactive session with the students where the
students understood all the topics clearly.

Topics Covered:

Introduction of Compiler design
o Compiler construction tools
Phases of a Compiler

Symbol Table in Compiler

Abstract:

Introduction of Compiler design
The compiler is software that converts a program written in a high-level language (Source
Language) to a low-level language (Object/Target/Machine Language/0’s, 1 's).

Cross Compiler that runs on a machine ‘A’ and produces a code for another machine ‘B’. It is
capable of creating code for a platform other than the one on which the compiler is running.
Source-to-source Compiler or transcompiler or transpiler is a compiler that translates source
code written in one programming language into the source code of another programming
language.

Language processing systems (using Compiler): We know a computer is a logical assembly of
Software and Hardware. The hardware knows a language, that is hard for us to grasp,
consequently, we tend to write programs in a high-level language, that is much less complicated
for us to comprehend and maintain in thoughts. Now, these programs go through a series of
transformations so that they can readily be used by machines. This is where language
procedure systems come in handy.

A translator or language processor is a program that translates an input program written in a
programming language into an equivalent program in another language. The compiler is a type



of translator, which takes a program written in a high-level programming language as input and
translates it into an equivalent program in low-level languages such as machine language or
assembly language. The program written in a high-level language is known as a source
program, and the program converted into low-level language is known as an object (or target)
program. Moreover, the compiler traces the errors in the source program and generates the
error report. Without compilation, no program written in a high-level language can be executed.
After compilation, only the program in machine language is loaded into the memory for

execution. For every programming language, we have a different compiler; however, the basic
tasks performed by every compiler are the same.

High-Level Language: If a program contains #define or #include directives such as #include or
#define it is called HLL. They are closer to humans but far from machines. These (#) tags are
called preprocessor directives. They direct the pre-processor about what to do.

Pre-Processor: The pre-processor removes all the #include directives by including the files
called file inclusion and all the #define directives using macro expansion. It performs file
inclusion, augmentation, macro-processing, etc.

Assembly Language: It's neither in binary form nor high level. It is an intermediate state that is a
combination of machine instructions and some other usefut data needed for execution.
Assembler: For every platform (Hardware + OS) we will have an assembler. They are not
universal since for each platform we have one. The output of the assembler is called an object
file. Its translates assembly language to machine code.

Interpreter: An interpreter converts high-level language into low-level machine language, just
like a compiler. But they are different in the way they read the input. The Compiler in one go
reads the inputs, does the processing, and executes the source code whereas the interpreter
does the same line by line. A compiler scans the entire program and translates it as a whole into
machine code whereas an interpreter translates the program one statement at a time.
Interpreted programs are usually slower with respect to compiled ones.

Relocatable Machine Code: It can be loaded at any point and can be run. The address within
the program will be in such a way that it will cooperate with the program movement.
Loader/Linker: It converts the relocatable code into absolute code and tries to run the program
resulting in a running program or an error message (or sometimes both can happen). Linker
loads a variety of object files into a single file to make it executable. Then loader loads it in
memory and executes it.

Phases of a Compiler:

There are two major phases of compilation, which in turn have many parts. Each of them takes
input from the output of the previous level and works in a coordinated way.

Analysis Phase: An intermediate representation is created from the given source code :

Lexical Analyzer

Syntax Analyzer

Semantic Analyzer
Intermediate Code Generator




—

-

Lexical analyzer divides the program into “tokens”, the Syntax analyzer recognizes “sentences”
in the program using the syntax of the language and the Semantic analyzer checks the static
semantics of each construct. Intermediate Code Generator generates "abstract’ code

Synthesis Phase: Equivalent target program is created from the intermediate representation. It
has two parts :

Code Optimizer

Code Generator

Code Optimizer optimizes the abstract code, and the final Code Generator translates abstract
intermediate code into specific machine instructions. ' v

Compiler construction tools:

The compiler writer can use some specialized tools that help in implementing various phases of
a compiler. These tools assist in the creation of an entire compiler or its parts. Some commonly
used compiler construction tools include:

Parser Generator —

It produces syntax analyzers (parsers) from the input that is based on a grammatical description
of programming language or on a context-free grammar. It is useful as the syntax analysis
phase is highly complex and consumes more manual and compilation time.

Example: PIC, EQM

Scanner Generator —

It generates lexical analyzers from the input that consists of regular expression description
based on tokens of a language. It generates a finite automaton to recognize the regular
expression.

Example: Lex

Syntax directed translation engines —

It generates intermediate code with three address format from the input that consists of a parse
tree. These engines have routines to traverse the parse tree and then produces the
intermediate code. In this, each node of the parse tree is associated with one or more
translations.

Automatic code generators —

It generates the machine language for a target machine. Each operation of the intermediate
language is translated using a collection of rules and then Is taken as an input by the code
generator. A template matching process Is used. An intermediate Janguage statement is
replaced by its equivalent machine language statement using templates.

Data-flow analysis engines —



Itis used in code optimization.Data flow analysis is a key part of the code optimization that for
gathers the information, that is the values that flow from one part of a program to another. Refe
— data flow analysis in Compiler

Compiler construction toolkits —

It provides an integrated set of routines that aids in building compiler components or in the
construction of various phases of compiler.

Phases of a Compiler:

We basically have two phases of compilers, namely the Analysis phase and Synthesis phase.
The analysis phase creates an intermediate representation from the given source code. The
synthesis phase creates an equivalent target program from the intermediate representation.

Symbol Table - It is a data structure being used and maintained by the compiler, consisting of

all the identifier's names along with their types. It helps the compiler to function smoothly by
finding the identifiers quickly.

The analysis of a source program is divided into mainly three phases. They are:

Linear Analysis- '

This involves a scanning phase where the stream of characters is read from left to right. It is
then grouped into various tokens having a collective meaning.

Hierarchical Analysis-

In this analysis phase, based on a collective meanin
into nested groups.

Semantic Analysis-

This phase is used to check whether the components of the source
not.

The compiler has two modules namely the front end
Lexical analyzer, semantic analyzer, syntax anal
rest are assembled to form the back end.

g, the tokens are categorized hierarchically

program are meaningful or

and the back end. Front-end constitutes the
yzer, and intermediate code generator. And the

Lexical Analyzer —

Itis also called a scanner. It takes the output of the preprocessor (which performs file inclusion
and macro expansion) as the input which is in a pure high-level language. It reads the
characters from the source program and groups them into lexemes (sequence of characters that
“go together”). Each lexeme corresponds to a token. Tokens are defined by regular expressions
which are understood by the lexical analyzer. It also removes lexical errors (e.g., erroneous
characters), comments, and white space.

Syntax Analyzer ~ It is sometimes called a parser. It constructs the parse tree. |t takes all the

tokens one by one and uses Context-Free Grammar to construct the parse tree.
Why Grammar?

The rules of programming can be entirely represented in a few productions. Using these

productions we can represent what the program actually is. The input has to be checked
whether it is in the desired format or not.
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Syntax Analysis: Adds information regarding attribute type, scope, dimension, line of reference,
use, efc in the table.

Semantic Analysis: Uses available information in the table to check for semantics i.e. to verify
that expressions and assignments are semantically correct(type checking) and update it
accordingly.

Intermediate Code generation: Refers symbol table for knowing how much and what type of run-
time is allocated and table helps in adding temporary variable information.

Code Optimization: Uses information present in the symbol table for machine-dependent
optimization.

Target Code generation: Generates code by using address information of identifier present in
the table.

Symbol Table entries — Each entry in the symbol table is associated with attributes that support
the compiler in different phases.

Items stored in Symbol table:

Variable names and constants

Procedure and function names

Literal constants and strings

Compiler generated temporaries

Labels in source languages

Information used by the compiler from Symbol table:

Data type and name

Declaring procedures

Offset in storage

If structure or record then, a pointer to structure table.

For parameters, whether parameter passing by value or by reference

Number and type of arguments passed to function

Base Address

Operations of Symbol table — The basic operations defined on a symbol table include:

Implementation of Symbol table -
Following are commonly used data structures for implementing symbol table:-

List -

In this method, an array is used to store names and associated information.

A pointer “available” is maintained at end of all stored records and new names are added in the
order as they arrive

To search for a name we start from the beginning of the list till available pointer and if not found
we get an error “use of the undeclared name’

VWhile inserting a new name we must ensure that it is not already present otherwise an error
occurs i.e. “Multiple defined names’

Insertion is fast O(1), but lookup is slow for large tables — O(n) on average



The parse tree is also called the derivation tree. Parse trees are generally construc’ted o check
for ambiguity in the given grammar. There are certain rules associated with the derivation tree.

Any identifier is an expression

Any number can be called an expression

Performing any operations in the given expression will always result in an expression. For
example, the sum of two expressions is also an expression.

The parse tree can be compressed to form a syntax tree

Syntax error can be detected at this level if the input is not in accordance with the grammar.

Semantic Analyzer - It verifies the parse tree, whether it's meaningful or not. It furthermore
produces a verified parse tree. It also does type checking, Label checking, and Flow control
checking.

Intermediate Code Generator — |t generates intermediate code, which is a form that can be
readily executed by a machine We have many popular intermediate codes. Example — Three
address codes etc. Intermediate code is converted to machine language using the last two
phases which are platform-dependent.

Tillintermediate code, it is the same for every compiler out there, but after that, it depends on
the platform. To build a new compiler we don't need to build it from scratch. We can take the
intermediate code from the already existing compiler and build the last two parts.
Code Optimizer - It transforms the code so that it consumes fewer resources and produces
more speed. The meaning of the code being transformed is not altered. Optimization can be
categorized into two types: machine-dependent and machine-independent.

Target Code Generator — The main purpose-of the Target Code generator is to write a code that
the machine can understand and also register allocation, instruction selection. etc. The output is
dependent on the type of assembler. This is the final stage of the compilation. The optimized

code is converted into relocatable machine code which then forms the input to the linker and
loader.

Symbol Table:
Symbol Table is an important data structure created and maintained by the compiler in order to
keep track of semantics of variables i.e. it stores information about the scope and binding

information about names, information about instances of various entities such as variable and
function names, classes, objects, etc.

Itis built-in lexical and syntax analysis phases.

- The information is collected by the analysis phases of the com
phases of the compiler to generate code.

It is used by the compiler to achieve compile-time efficiency.

It is used by various phases of the compiler as follows:-
Lexical Analysis: Creates new table entries in the table, for example like entries about tokens.

piler and is used by the synthesis

e e
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The advantage is that it takes a minimum amount of space.

Linked List -

This implementation is using a linked list. A link field is added to each record.
Searching of names is done in order pointed by the link of the link field.

A pointer “First” is maintained to point to the first record of the symbol table.
Insertion is fast O(1), but lookup is slow for large tables — O(n) on average

Hash Table -
In hashing scheme, two tables are maintained — a hash table and symbol table and are the most

commonly used method to implement symbol tables.

A hash table is an array with an index range: 0 to table size — 1. These entries are pointers
pointing to the names of the symbol table.

To search for a name we use a hash function that will resutt in an integer between 0 to table
size - 1. '

Insertion and lookup can be made very fast — O(1).

The advantage is quick to search is possible and the disadvantage is that hashing is
complicated to implement.

Binary Search Tree —

Another approach to implementing a symbol table is to use a binary search tree i.e. we add two
link fields i.e. left and right child.

All names are created as child of the root node that always follows the property of the binary
search tree.

Insertion and lookup are O(log2 n) on average.
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Topic: Data Structures
Faculty-D.Ashwini Asst Professor

On 25-08-2022, D.Ashwini addressed the students on Data Structures related to Gate
Examinations to all the students. It was an interactive session with the students where the
students understood all the topics clearly.

Abstract:

Linked Lists Notes

Graphs and their Applications
Trees

Stacks and their Applications
Queues Notes

Linked List:

A linked list is a sequence of data structures. It is also known as a linear data structure that
comprises a set of connected nodes. Each node is used to store the data and also the address
of the next node.

Explanation of Picture

The starting point of the linked list is known as the head of the list. It is not a different node, but
refers to the first node.

The node present in the end is called NULL.

Types of Linked List
There are 3 different types of Linked Lists:

Singly Linked List
Doubly Linked List
Circular Linked List
1. Single Linked List



Itis the most Manageable type of liked jiat Y WAV V) et i hitea mdinie datd A the
address part, which meane a PO K 18 e node 1) e asiiea i o iy Hiihee Bab e va
perform operations like getion. deletion and trave aa)

2. Doubly Linked List

When a node holds a data pait and two addirereer it im hivowi As A AOUBIV iiked lat P
addresses means a pointer to the previous node A the et e

3. Circular Linked List

In a circular linked list, the last node of the selier comtaing the addives OE e it node D 1ane .gk.
a circular chain.

Basic Operations In Linked List
When it comes to linked lists, there are five operations rupported by e aefes o) el

Traversal — Through this operation, we can AccerRr elenielts

Insertion - In this operation, elements can be added at the atarting uf the st

Deletion - In this operation, elements can be deleted at the atanting uf the st

Search - Through this operation, we can easily seaich for an eleient ULIlRI Ee pavivted hay
Sort - Through this operation, we can 8ot the noder of the linked |iat

Advantages of Linked Lists
A linked list is dynamic, which means it will provide memoly whenevel pesded )
In a linked list, we can swiftly execute the operations like iseition and deletini =
We can easily implement stacks and queues,

It helps in reducing the access time.

Disadvantages of Linked Lists

Sometimes the memory gets wasted becalire Pointers need extra eny i sty age
We can access elements in sequence. You cannot do this provean (i a pandon ANy
In a linked list, reverse traversing Is challenging

Trees:
A tree is a non-linear and hierarchical data sliucture (hal has AUOUP OFode Whsi i voee

to the tree, each node stores a value.



Important Terminologies in Tree

Node: A node is an entity that contains a key or value and pointers to its child nodes.
Tree Node

Edge: The connection between any two nodes is known as the edge.
Tree Edge

Root: The topmost node of a tree is known as the root.
Tree Root

Complete Figure That Explains Tree Terminologies
Complete Tree

Types of Trees
Binary Tree

Binary Search Tree
AVL Tree

B-Tree

Properties of Trees

A tree is a hierarchical structure as it contains multiple levels.

In a tree, the topmost node is known as the root node.

A node that doesn’t have a child node is known as a leaf node or terminal node.
The highest number of nodes at every level of i is 2i.

Height of the tree = the longest path from the root node to the leaf node.

Depth of a node = the length of the path to its root.

Tree Applications
Trees store data in the form of a hierarchical structure.

The tree is used to manage the data efficiently. It improves the following process like insertion,
deletion and searching.
Tree is also utilised to keep the data in routing tables in the routers.

Stacks:

A Stack is a linear data structure that holds a linear, ordered sequence of elements. It is an
abstract data type. A Stack works on the LIFO process (Last In First Out), i.e., the element that
was inserted last will be removed first. To implement the Stack, it is required to maintain a
pointer to the top of the Stack, which is the last element to be inserted because we can access
the elements only on the top of the Stack.

Stack



Last in first out in Stack

Operation on Stack
Push and Pop Operation in Stack

1. PUSH: PUSH operation implies the insertion of a new element into a Stack. A new element is
always inserted from the topmost position of the Stack; thus, we always need to check if the top
is empty or not, i.e., TOP=Max-1 if this condition goes false, it means the Stack is full, and no
more elements can be inserted, and even if we try to insert the element, a Stack overflow
message will be displayed.

Algorithm:

Step-1: If TOP = Max-1

Print “Overflow”

Goto Step 4

Step-2: Set TOP= TOP + 1

Step-3: Set Stack[TOP]= ELEMENT

Step-4: END

2. POP: POP means to delete an element from the Stack. Before deleting an eleme.nt. make
sure to check if the Stack Top is NULL, i.e., TOP=NULL. If this condition goes true, it means the
Stack is empty, and no deletion operation can be performed, and even if we try to delete, then

the Stack underflow message will be generated.
Algorithm:

Step-1: If TOP= NULL

Print “Underflow”

Goto Step 4

Step-2: Set VAL= Stack[TOP]

Step-3: Set TOP= TOP-1



Step-4: END

3. PEEK: When we need to return the value of the topmost element of the Stack without

deleting it from the Stack, the Peek operation is used. This operation first checks if the Stack is
empty, i.e., TOP = NULL:

if it is so, then an appropriate message will display, else the value will
returmn.
Algorithm:
Step-1: If TOP = NULL

PRINT “Stack is Empty”

Goto Step 3
»
¢
Step-2: Return Stack[TOP]
Step-3: END

Representation of the Stack

A Stack can be a fixed specific size, or it can be dynamic, i.e., the Stack size can be changed
dynamically. It can be represented by means of Pointer, Array, Structure, and Linked List.

Representation of the Stack

Application of the Stack

A Stack can be used for evaluating expressions consisting of operands and operators.

Stacks can be used for Backtracking, i.e., to check parenthesis matching in an expression.

It can also be used to convert one form of expression to another form. )
It can be used for systematic Memory Management.

Advantages of Stack

A Stack helps to manage the data in the ‘Last in First out’ method.

When the variable is not used outside the function in any program, the Stack can be used.
It allows you to control and handle memory allocation and deallocation.

It helps to automatically clean up the objects.

Disadvantages of Stack

It is difficult in Stack to create many objects as it increases the risk of the Stack overflow.
It has very limited memory.



Graphs.

Graph: A graph (s definad as a colleolion of noden (kiown as verlices (in a gragph)) and
connectiona balween them (known as adges)

Directed Graph: In graph theory, a diracted graph s defined as a graph whose edges have
direction, then this kind of graph (8 known as & directed giaph o digraph and the edges with
direction are known as directed adges or aros,

Adjacency: If two nodes a,b are connacled by an edge I the giaph then we say & s adjlacant to
b.

Path: A path In a graph is defined as a finite or infinite sequence of edges hat join a sequence
of nodes (vertices),

Loop: A loop may be defined aa a path that has same slart and end verlex Or we can say that a
path that starte and enda on the same vertex

Connacted Graph: In a connected graph there exlats & palh helween every pair of vertices, no
node I8 disconnected,

Acyclic Graph: Acyclic graph |8 a graph with no cyoles,

Weighted Graphs: A welghted graph I8 defined as a graph whose each edge have some weight
(value).

Waeight of a Graph: Sum of welghts(values) of all edges In a graph Is known as weight of the
graph.

Connacted Components: In an undirected graph, a connected component I8 definad as a subset
of vertices which are mostly reachable from ona another, A graph having one connectad
component known as connacted graph, |.e. each vertex ls reachable from another

Subgraph: Subgraph Is defined as the subno! of vertices and edges that forms a graph

Tree: Tree Is a connected graph without any cycle and loop,

Forest: A forest may be dofined as an undirected and disconnected, acyclic graph, A disjoint
collection of treas Is also known as forest, Each component of a forest |s tree.

Weakly Connected component: Connected graph which Is not strongly connected, i.e somo
vartex are not connected 10 avery vertex known as weakly connectad graph,

Graph Representations: There are numerous ways of represanting a graph:
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all vertices in graph If the graph 16 connectsd e oy we o (e 1t o vertssss A s
While traversing we will naver visls & vefisy (1 than s

To 808ICh & e (0f aYBISE B (1006) W (156 IH6R0 THat SEBIIVING) avi deuft) et e ) [ A3
algorithm.

Depth first search (F &) Algorithin

Blep 1. Visit 016 vertsys, you Gan thiuss airf sty a5 1 shatinny 1v/3e (4 siaet yerisy o/
mentioned In question). /i push that vertss 16 the SAsck

Btep 2 find another undiscover s adjacsit (rss of (s Vg esrisri o (e siace s Vst a0y
one of therm (in any particular Grder)

Step 5 Repeat Step 2 urdil thers is nio unidis/ris1er siisslv/is) st

Step 4. Pop out the slement frorm the g o e Shack aidd Vet sy 7, % aivl 4 18 the stack
becomes empy.

By using DF & traversal, only some edgss vill 14 1 1515678 aivd st e/bgss Wil torm 4 es
which will known as depthirst-search 166 o Graph (5, sivd e edyss of this 16 w06 kooun as
troe odges, The edyes of G can be described int thres sty

Back edges points a child nods to one of s ancestors in fhe 15 tres
Forward edges point from a node to one of #s chld or des srviss

Cross 6dges point from a nods 16 & previousty visted riu/is st 1s nether As sestn o
descendant.

Applications of DF S

To find strongly connectsd cormponsms of yragh

To find bridges in graph

Minimurn spanning tree

To check f graph has a cycle

Topological sorting

Analysis of the DFE: The running tirme complesty of the DF G algartin s O /(£
Breadth First Search Algorthm

Stop 1. Visit the start vertex (node), you can choose sy node s the stan nocold 1 s not gyern
in the question). And sdd that nods imo s queue



Step 2: Repeat the below steps until the queue becomes empty.
Step 3: Remove the head element of the queue and while staying at the vertex, visit all

connected vertices and then add them into queue one by one (choose any order to visit all the
connected vertices).

Step 4: When you visit all the connected vertices. Repeat Step 3.

Applications of BFS

To find all nodes within one connected component
To check if graph has a cycle

Diameter of Tree

To find shortest path between two nodes u and v
To test bipartite-ness of a graph

Analysis of BFS: The running time complexity of the BFS algorithm is O(|V|+|E|).

Graph Applications:
Electronic circuits

Task scheduling

Route mapping

Packet routing in Networks

Queues:

A queue is defined as a linear data structure that is open at both ends and the operations are
performed in First In First Out (FIFO) order.

We define a queue to be a list in which all additions to the list are made at one end, and all
deletions from the list are made at the other end. The element which is first pushed into the
order, the operation is first performed on that.

What is Queue in Data Structure and Algorithms

FIFO Principle of Queue:

A Queue is like a line waiting to purchase tickets, where the first person in line is the first person
served. (i.e. First come first serve).

Position of the entry in a queue ready to be served, that is, the first entry that will be removed
from the queue, is called the front of the queue(sometimes, head of the queue), similarly, the
position of the last entry in the queue, that is, the one most recently added, is called the rear (or
the tail) of the queue. See the below figure.

FIFO property of queue

FIFO property of queue

Charactenstics of Queue:
Queue can handie multipie data.
We can access both ends



They are fast and flexible.
Queue Representation:
Like stacks, Queues can also be re

Presented in an array: In this representation, the Queue is
implemented using the array. Varia

bles used in this case are

Queue: the name of the array storing queue elements.
Front: the index where the fi

Rear: the index where the la

rst element is stored in the array representing the queue.
st element is stored in an array representing the queue.
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Topic: Programming
Faculty: Dr.V. Sangeetha, Asst Professor,

On 26-08-2022, V.Sangeetha addressed the students on Data Structures related to Gate
Examinations to all the students. It was an Interactive session with the students where the

students understood all the topics cleatly,
Abstract:

e C Programming,
e Java Programming

C Programming;

C is a general-purpose programming language that Is extremely popular, simple, and flexible to
use. It is a structured programming language that is machine-independent and extensively used
to write various applications, Operating Systems like Windows, and many other complex
programs like Oracle database, Git, Python interpreter, and more.

Itis said that 'C’ is a god's programming language. One can say, C Is a base for programming
If you know ‘C,’" you can easily grasp the knowledge of the other programming languages that
use the concept of ‘'C'

It is essential to have a background in computer memory mechanisms because it is an
important aspect when dealing with the C programming language.

C Basic Commands

Following are the basic commands In C programming language:
C Basic commands Explanation

#include <stdio.h> This command includes standard input output header file(stdio.h)
from the C library before complling a C program



int main()

/*_some_comments_*/

printf(*Hello_World! “);

getch();

retumn O;

Applications:

okrwbd=

Itis the main function from where C program execution begins

Indicates the beginning of the main function.

Whatever written inside this command “/* */" inside a C program, it
will not be considered for compilation and execution.

This command prints the output on the screen.
This command is used for any character input from keyboard. ‘ |

This command is used to terminate a C program (main function)
and it returns 0.

It is used to indicate the end of the main function.

‘C’ language is widely used in embedded systems.

Itis used for developing system applications.

Itis widely used for developing desktop applications.

Most of the applications by Adobe are developed using ‘C’' programming language. J
It is used for developing browsers and their extensions. Google's Chromium is built

using ‘C’ programming language.

o

built using ‘C’.

Itis used to develop databases. MySQL is the most popular database software which is

7. Itis used in developing an operating system. Operating systems such as Apple’s OS X,
Microsoft's Windows, and Symbian are developed using ‘'C’ language. It is used for
developing desktop as well as mobile phone's operating system.

®

It is used for compiler production.

9. Itis widely used in IOT applications.



C is a compiled language. A compiler is a special tool that compiles the program and converts it

into the object file which is machine readable. After the compilation process, the linker will
combine different object files and

creates a single executable file to run the program. The following diagram shows the execution
of a 'C' program

F \ 4 ) 4
Writing a Compiling a Linking
source-code s source-code object-files
& > & ) 7 %
File-name.c File-name.obj or File-name.o File-name.exe

Nowadays, various compilers are available online, and you can use any of those compilers. The

functionality will never differ and most of the compilers will provide the features required to
execute both ‘'C' and ‘C++' programs.

Java Programming Lanquage:

Object-Oriented Programming System (OOPs) is a programming concept that works on the
principles of abstraction, encapsulation, inheritance, and polymorphism. It allows users to create
objects they want and create methods to handle those objects. The basic concept of OOPs is to

create objects, re-use them throughout the program, and manipulate these objects to get
results.

OOP meaning “Object Oriented Programming" is a popularly known and widely used concept in
modern programming languages like Java.

OOPs Concepts in Java with Examples
The following are general OOPs concepts in Java:

1) Class



The class is one of the Basic concepts of OOPs which is a group of similar entmesrs "(';:zgpfs
logical component and not the physical entity. Lets understand this one of the QO I\: i
with example, if you had a class called “Expensive Cars" it could have objects Il_ke er thor'Js
BMW, Toyota, etc. Its properties(data) can be price or speed of these cars. While the me

may be parformed with these cars are driving, reverse, braking etc.

2) Object o fa
An object can be defined as an instance of a class, and there can be multlple'mstances od "
class in a program. An Object is one of the Java OOPs concepts which contains both the da

and the function, which operates on the data. For example - chair, bike, marker, pen, table, car,
etc.

3) Inheritance

Inheritance is one of the Basic Concepts of OOPs in which one object acquires the properties
and behaviors of the parent object, It's creating a parent-child relationship between two classes.
It offers robust and natural mechanism for organizing and structure of any software.

4) Polymorphism

Polymorphism refers to one of the OOPs concepts in Java which is the ability of a variable,
object or function to take on multiple forms. For example, in English, the verb run has a different
meaning if you use it with a laptop, a foot race, and business. Here, we understand the meaning
of run based on the other words used along with it. The same also applied to Polymorphism.

5) Abstraction

Abstraction is one of the QOP Concepts in Java which is an act of representing essential
features without including background details. It is a technique of creating a new data type that
is suited for a specific application. Lets understand this one of the OOPs Concepts with
example, while driving a car, you do not have to be concerned with

its internal working. Here
you just need to concern about parts like steering wheel, Gears, ac

celerator, etc.

6) Encapsulation

Encapsulation is one of the best Java OOPs concepts of wrapping the data and code. In this
OOPs concept, the variables of a class are always hidden from other classes. It can only be

accessed using the methods of their current class. For example — in school, a student cannot
exist without a class.

7) Association

Association is a relationship between two objects. It is one of the OOP Concepts in Java which

defines the diversity between objects. In this OOP concept, all objects have their separate

lifecycle, and there is no owner. For example, many students can associate with one teacher
while one student can also associate with multiple teachers.

8) Aggregation



WCCG+H8W, Canteen R, ..
Thagarapuvalasa, Andhra Overcast

Pradesh 531163, India °'°Uf1=
17 Sep 2022 01:54 pm ~ 34.0°C




wd pe: 10 220z das £1
spnop - BIPUI ‘E9LLES ysopeid
1Isedsno BAYPUY 'ESE|EAndE‘JEBELiJ_

g7 PY.UIBUE) ‘MBH+DIIM

Jo 0'VE

varv
o e
PR S
chsmr sl
e
PRIy T




ANIL NEERUKONDA INSTITUTE OF TECHNOLOGY AND SCIENCES (A)

DEPARTMENT OF CSE

(3A
3-4 B. Tech CSE - C SEM - |

2blglan

TC  Clamed

S.No Roll No Name of the student Signature
1 320126510129 |AKANKSHA VEERAMALLA v Ak an i sheg
2 320126510130 |ALLA CHANDU c handw
3 320126510131 |AMIREDDI SIVAKUMAR A =il
4 320126510132 |ANANTA RAGHAVENDRA GOKUL ALURI Crcderd
5 320126510133 |ARASADA SAI ANUSHA Manla
6 320126510134 [AVALA GUNASRI GUNA SBL
7 320126510135 |BALAMURALI BESETTY M ety
8 | 320126510136 |BALIHARSHITHA beoizhitne
9 320126510137 |BANDI GOWTHAM
10 [ | 320126510138 |BARRI HEMA RAJU Hesmmeotar
11 320126510139 |BONTHALAKOTI KRISHNA SAT KARTHIK CHANDRA |3 ~h e A Y
12 | | 320126510140 |CHANDANA CHARITHA PEDDINTI AN e B s
13 | 320126510141 |CHINTALA MAHIMA RISHITA
14 | 320126510142 |DALAIJAYANTH KUMAR s
15 | 320126510143 |[DODDI LALITHA Lalitf eon
16 | 320126510144 |GNANODHAY RANDHI G hahed ha
17 | 320126510145 |GONNABATHULA DEV HARSH pev Hearrth
18 | 320126510146 |[GUNTUKU SAI CHARAN TR
19 | 320126510147 |GURUBELLI VENKATA SURYA SAl Qv .=
20 | 320126510148 |ITHA SAI DEEPTI Ao bt
21 | 320126510149 [ITRAJU DILLESWARA RAO D
22 | 320126510150 |K NAVEEN KUMAR Vinee Lee
23| | 320126510151 |KANDUKURI VINEELA e ye
24 | | 320126510152 |KETHANAPALLI SHANMUKHA SRINIVAS Y= o soinmve
25 [ | 320126510153 |KINTALI SRI VARSHA i L
261 | 320126510154 |KOPPALA KUSUMA PRIYA = W
27 | 320126510155 [KOVIRIMADHU BABU 5. bl
28 | 320126510156 |[KUMMARI KIRANKUMAR
29 | 320126510157 |MADDI SAI SANTOSH aadh
30 | 320126510158 |MANYAM ASRITHA Aotk &
31 | 320126510159 [MEELA DHEERAJ P kessor
32 | 320126510160 [MEESALA SAI MADHUKAR Madhul oo
33 | 320126510161 |MOGASALA SANJEEVARAYA ADITYA VARDHAN
34 | 320126510162 |[MYLABATHULA BHARATH KN AR eees h
35 | 320126510163 [NAGARAJU AAKASH
36 | 320126510164 |NISHITHA GALLA Co . nishilha
37 | 320126510165 [PAIDI AKILESWAR st M o
38 | | 320126510166 |PEKETISHANMUK SAI MANOJ =
39| | 320126510167 |PENTAPALLI DEEPA PRIYANKA [ e eiho Rom,
40 1| 320126510168 [PINNINTI GEETHA RANI Mo
|41 | 320126510169 PONDALA ANIL CHANDRA A t) ]
42 | 320126510170 [PUDI INDRANI
43 | 320126510171 |RAPAKA HEPHZIBAH el ol |
44 | 320126510172 |REGI LAVANYAKUMAR
45 | 320126510173 |SABBAVARAPU SAI KISHORE X ° Koahoze




— Srgnature

S.No Roll No Name of the student =&, < Lohib
46 | 320126510174 |SAGIRAJU VENKATA SIVA LOHIT VARMA o . 0l
47 | 320126510175 |SALUGU SURYA KRISHNA KARTHIK S B
48 | 320126510176 [SANJEEVU SANDEEP KUMAR ;*‘5:‘.: . L{‘,

49 | 320126510177 |SHAIK FOUZIYA —&7, .
50 | | 320126510178 |SHIV VARMA PUSAPATI Lsre s 24

51| 320126510179 [SINGAMPALLI SRIMARSHA —

52 || 320126510180 |SURAKASI BHARAT o2l

53 ' | 320126510181 |THATIPUDI DEEPIKA —

54 | 320126510182 |THOLETI KUSUMA SRI | -

55 | 320126510185 |THOTA BALAJI | Dalep

56 | 320126510184 |VADADA SHILPA SHARMILA - =

57 | 320126510185 |VALLEPU RAMA HARESHKIRAN PRIV 4 o
58 | 320126510186 |VARADA VASAVI e Vasay

59 | 320126510187 |VEDURUPAKALA JYOTHSNA |V jarthai. o
60 | 320126510188 |VISINIGIRI UDAY KIRAN HRL

61 | 320126510189 |[VOONA PERIN KRISENA |penim ¥ushroa
62 | 320126510190 |[YADLA HARSHAVARDHAN SAl Liavelra <.
63 | 320126510191 |YENUGUTALA SURESH

64 | | 321126510L13 |PEDDINTI NANDINI Ao wdus

65 | | 321126510L14 |MALLETI JHANSI Tt v n L

66 | | 321126510L15 |[SABBISETTY MADHAVI ey Y

67 ' | 321126510L16 [KONATHALA VEDHA ADI VIDITEA 1vd:-tha

68 | 321126510L17 |VOLATI SAIKIRAN V- Sal ok
69 | 321126510L18 |ANDAVARAPU CHANDU S ey

70 | 321126510L19 [PAVAN KUMAR PONNAGANTI T |
71 | 321126510120 [K VENKATA ARAVINDA REDDY " Ao 4

O
NG
|



ANIL NEERUKONDA INSTITUTE OF TECHNOLOGY AND SCIENCES (A) .

I hF'I“.-\RTMFNT OF CSE } L‘TA ¢ CiA (AN
; 24B. Tech CSE-BSEM-1  ~
S.No Roll No Name of the student I ‘§i_§',‘_§_‘5"'.‘_'_~ .
1 320126510065 |ALAJANGI LIKHITHA ol BAE
> | 320126510066 |APPALABATHULA SATYA LOKESH oL
3| 320126510067 |ARIPAKA VINAY A\t
4 | 320126510068 |B UHA MADHURI C ol MO
S | 320126510069 |BAJJANGI CHAITANYA NANDA KUMAR LT e
6 | 320126510070 |BODA VASU DEVA RAO VA"V
7 320126510071 |BONULA GOWTHAMI W (owlhors
8 | 320126510072 |BOTTA SURYA SYAM SAISWETHAK Coedha t
9 | 320126510073 |BULUSU SRI LAKSHMI MANASA 1 57—
10 | 320126510074 |CHAPPA ANEESH
11| 320126510075 |CHIDAM VINAY MANIKANTA KARTHIK £ . it
12 1| 320126510076 |CHIDARLLA VIJAY KUMAR e
13| | 320126510077 |CHITTALA RADHA KRISHNA NAGA SAl TR
14 | 320126510078 |D VENKATA SAIHEMANTH ASWIN '
15 | 320126510079 |DASARI PRADEEP R
16 320126510080 |(DODDI LIKHITHA T\ Akl s
‘ 17 | 320126510081 |DRAKSHARAPU LALITHA VENNELA =
1S | 320126510083 |GOPISETTY AKHIL VENKAT N YA
19 | 320126510085 |GUDLA SINDHUJA G AT
2 320126510086 |GURRAM MOULL T AMoenfa
21 | 320126510087 [ILLAPU ADARSH TiQc s
22 | 320126510088 |KAKARLA AASISH PRABHU AT
23 | 320126510089 |KANDELLIRAJKIRAN
2 320126510090 |KARRI VENKATA SATYA SAIRAJAREDDY | Devhcfenas
25 || 320126510091 |KARROTHU HARI CHANDRA PRASAD Har\
2 320126510092 |[KHANDAVALLI MANQI Aleunc]
2 320126510093 |KODA LAKSHMI SINDU BHARGAVI Uyl b
@ 25 | 520126310054 [KOTANA DEEPIKA A
2 320126510095 |LATCHIREDDI SAI CHARAN Va Clpyos—" |
3 320126510096 |MACHA HEMACHANDRA "t lainad o i
31 | 320126510097 |MARADANA TANUJA Rt ‘
& 32 | 320126510098 |MARAPAKULA MANASA AL asausit
33 | 320126510099 |MARUMUDI HADASSA poe i v
|34 | 320126510100 |MOHAMMED ALTAF Aot
T35 320126510101 [MOHAN SAI NMANJUNADH i
T 36 | 320126510102 [MYLIPILLI MAHESH VL
T 37 | 320126510103 [NARAYANASETTI SAILAVANY A ]
T 3% | 320120310104 |PALADUGU RUTHVIKH | R U o
| 39| 320126310105 [PALAKURTHI VYSHNAVI I RN
|40 320126510106 [PALAVALASA VINAY KUMAR SEAEE
T a1 320126510107 [PASUPULETISONI N
42| 120126510108 [PEDDAPATIRADHAKRISHNASWAMY [ Podfia
43 320126510109 [PEDIREDLA SAI GANESH B “‘\:T“:'\”
34| 320126510110 |PENTAKOTA VIDYA MRUDULA AR
45 | 320126510111 |PIDUGU MOUNIKA B P vl
i X\L\.q-.




S.No Roll No ~ Name of the student I
46 | 320126510112 |[PRODDUTURI SOURABH BHARADWAI ) 720 AN
47 | 320126510113 |PUSARLA PYDI VENKATA RAJESH R 2 —
48 | 320126510114 [PUVVALA SIRISHA oY==
49 | 320126510115 |REDDIPALLI GRUHA SATYA SAI VANAJA N
S0 | 320126510116 |ROKKAM NIKHILA Nkl (g
51| 320126510117 |SAPPA ALEKHYA ,ﬂwAfn/”,{’ z
52 320126510118 [SATTIUHENDRA VIJAY NAGA MANIKANTA REDDY v"{ Koty
53 1| 320126510119 |[SENAPATHI PRASANNA ﬁvém,_
54 1| 320126510120 |SHAIK KHAIRUNNISA Ko
55 | 320126510121 |SURISETTY LAVANYA A ez —
56 | 320126510122 |THOTA CHARAN KARTHIK &4
57 | 320126510123 [VANAPARTHIJYOTHIRMAI R
58 | 320126510124 |VAVILAPALLI VINOD " ppieas
59 | 320126510125 |VEMULAKONDA VAMSI RAMAKRISHNA Syt
60 | 320126510126 |VENKATA SAI KAUSHIK ARAVELLI Foaw s
61 | 320126510127 |VERUPANDA VAMSI s
62 | 320126510128 |YASWANTH BEHARA NIrSRiA
63 | 321126510L07 |SHAIK MUSKAN SULTANA "Ny s
64 | 321126510L08 [NALLI KISHORE BABU & ot
65 | 321126510L09 |[YALAGADA PAVAN KUMAR N
66 | | 321126510L10 |IPPILI SANJITH Sonly
67 | | 321126510L11 |[KANGANI GAYATHRI Qo byl
68 | | 321126510L12 [MULAKALAPALLI ALEKYA Y
Y |

Computer Scicn-
Anil Neerujo
Technalogy & <,

Sangivalasa, Visalkkhapainam Dic

i’




{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }


{ "type": "Form", "isBackSide": false }

